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PRESENTATION

02

015 Pa The invention relates to a system and a
I A method for detecting, identifying and
”: o y: classifying drones (UAV), based on the

;r L L = ==— VIDEO CAMERA -

o5 F =% concept of competition at the level of a
B ey 2 = TR ;- S collection of artificial neural networks
s % with performance in identifying acoustic
-02 -01 0 o1 02

signals, by means of a computing unit
for processing, analysis and
classification of drones based on
associated acoustic fingerprints.
Application domain: Critical
Infrastructure Protection

ADVANTAGES

»Achieving a state-of-the-art drone recognition method that
works on as large a model as possible, can be applied
independently of the drone model, is robust to noise and at the
same time provides the most accurate response possible. as short
a time as possible.

»Use of a microphone area with a built-in video camera.

»The solution performs a complex spectrum analysis using Cohen
class spectrograms.

»The solution allows the integration of the acoustic drone
recognition system with the video images detected by the
camera built into the microphone area.

»The solution introduces a new concept of competing neural
networks for the detection of drone-specific acoustic signals.

PROBLEM SOLVED

% The solution delivers economy in infrastructure complexity; does not
interfere with any of the existing equipment and is safe and secure,

% It is adaptable according to the companies in the field of Critical
Infrastructures (transport, energy, defense);

% The solution is scalable and can be integrated with other detection
modules - radar, RF detection (Data Fusion);

% The solution can be adapted for detection, recognition, classification for
other acoustic signals (shooters detection, birds, determination of engine
vibrations, etc.)

% Ensures the correct visualization of recorded information and improves
accuracy over time, informs can be integrated into a Command and Control
Center.
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Victoras, VOICULESCU lonelia, MATES Ileana Mariana, SOLEA Marina Roxana
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PRESENTATION

Dental alloy of cobalt-chromium-
molybdenum type comprises 47-53 wt.%
cobalt, 22-26 wt.% chromium, 4-7 wt.%
molybdenum, 0.9-1.2 wt.% silicon, 3-5
wt.% niobium, 0.8-1.1 wt.% ruthenium,
10-14 wt.% zirconium and 2-4 wt.%
silver, where the alloy has
biocompatible metals comprising
molybdenum, zirconium, niobium, silver
and ruthenium, and is prepared by
- elaboration in electric arc furnace in
neutral atmosphere.

ADVANTAGES
+The alloy exhibits excellent biocompatibility and
corrosion resistance.

PROBLEM SOLVED

< The alloy is used for making
metal-ceramic dental prostheses.
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Cobalt, chromium and noble metal
containing alloy comprising 58-61
%mass cobalt, 28-30 %mass
chromium, 3.4-4.4 %mass silicon, 2-4
%mass ruthenium, 0.7-1.4 %mass
zirconium and 0.8-1.2 %mass silver
and obtained by elaboration in an
electric arc furnace in a neutral
, atmosphere, with or  without
5 magnetic levitation.
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ADVANTAGES
s The alloy has high biocompatibility. -« - o PR A TR
DETAILED DESCRIPTION - Cobalt, chromium and noble metal », .’ I i wo TN T
containing alloy of formula: CoCrMn comprises 58-61 %mass w o LIS S
cobalt, 28-30 %mass chromium, 3.4-4.4 %mass silicon, 2-4* . « s .7 )t
%mass ruthenium, 0.7-1.4 %mass zirconium and 0.8-1.2 * ‘
%mass silver and obtained by elaboration in an electric arc
furnace in a neutral atmosphere, with or without magnetic {‘
levitation. Cobalt, chromium and noble metal containing " |
alloy of formula: CoCrMn comprises 58-61 %mass cobalt, 28- ..
30 %mass chromium, 3.4-4.4 %mass silicon, 2-4 %mass f‘ 4
ruthenium, 0.7-1.4 %mass zirconium and 0.8-1.2 %mass f‘-[c
silver and obtained by elaboration in an electric arc furnace
in a neutral atmosphere, with or without magnetic
levitation

PROBLEM SOLVED

<« The alloy is wuseful for
manufacturing metal-
ceramic dental prostheses.

v
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Patent application A/00818/ 2020
COMPOSITION FOR RESTORING PAPER FROM DOCUMENTS
AFFECTED BY MICROORGANISMS

Ovidiu OPREA', Anton FICAI', Denisa FICAI', Ludmila MOTELICA', Roxana TRU$CI\1, Ecaterina ANDRONESCU"
1 University POLITEHNICA of Bucharest, Gh Polizu Street 1-7, 011061 Bucharest, Romania (ovidiu.oprea@upb.ro)

Introduction

The present invention relates to the production of innovative compaositions consisting of cellulose gel with Ag nanoparticles, for the treatment of degraded paper
support of documents affected by pathogens (fungi, molds or bacteria). One of the current problems faced by libraries, archives, but also private collectors or
occasional customers of antique shops, is the degradation of books or documents, especially those stored in less stringent conditions. Normally the temperature
should not fall below 21°C, the humidity should not exceed 50% and the storage place should benefit from good air ventilation. Most of the time, private collectors,
but also smaller libraries or institutions, do not have the necessary financial strength to hire a professional restorer and / or to purchase the necessary equipment,
which is extremely expensive. Also, this problem of mold and specific odor can be faced by anyone when buying a book from an antique shop or borrowing it.
Moreover, in the case of schools that reuse books in several successive years, an advanced sterilization of books can be ensured, either in a regime organized by the
educational units or by the direct beneficiaries (parents of the students). If the removal of visible inflorescences is relatively easy, there is always the problem of the
subsequent appearance of molds as the spores remain trapped in the cellulosic, fibrillar texture, which acts as a net. The cellulosic gel loaded with silver nanoparticles
can be used to repair the degraded support, the missing bits, it can be placed under the printed letters, or it can be used as a surface treatment of whole sheet. The
nanoparticles will remain trapped into the cellulosic net and will confer a long-lasting antimicrobial activity. This will ensure an increased resistance of the support to
subsequent attacks.

Taryerial siain

Obtaining method Paper samples before treatment

Silver nanoparticles are a well-known antimicrobial agent with multiple uses in day-by-
day life. Its intrinsic bacteriostatic property promote the silver nanoparticles as a
topical wound dressing in combinations with other drugs. There are antimicrobial
paints or house-holds appliances with silver nanoparticles or even cloths. The round
shaped silver nanoparticles were obtained by Turkevich method. Briefly, 0.6 g AgNO,
were solved in 100mL H,0 and 0.6 g sodium citrate was added to the boiling solution.
The yellow colloidal silver solution was used further in the obtaining process of
cellulose gel. Cellulose hydrogel was obtained by mixing with certain amounts of

chitosan and colloidal silver solution. The

Infested paper
4 from XVI-XVIII
Silver nitrate  Sodium citrate PVP /[

\ ( \q 4 Cnllolrle silver

%*% —— A

40 min

The gel with cellulose derivatives, with silver nanoparticles, by rapid drying, forms a
cellulose film that will repair the damaged areas (ruptures, holes with missing material,
etc.). The gel can also be inserted under the letters that came off the initial support
following the degradation of the cellulosic material. By rapid drying it will act as a real
glue, but having the same composition, based on cellulose. Because the composition
contains silver nanoparticles, the cellulose film remaining after drying has antimicrobial
activity and no longer allows the development of microorganisms on the treated area.

Paper samples after cellulose/Ag gel treatmen
1™}

Treated paper
with cellulose

and Ag NPs
trapped
among fibers
TEM and
HRTEM for
Ag NPs
Advantages of the novel solution types
The present invention relates to the production of gel-type compositions based
Quantitative assay of the Ag antimicrobial activity on cellulose derivatives, with silver nanoparticles protected with biocompatible
Growth ihihiion ditmneter oo b farthe celfilcse paolymers, such as PVP, PEG for the restoration of paper documents, which will

Coleny-forming unit per mb in 25k for the cellulose | AghPs
Sfilmis

[ AgNPs films

provide long-lasting antimicrobial protection. The advantages of the proposed
treatment solutions consist in the synergistic, complex activity of the
e ik antimicrobial agents, as well as in the fact that a lasting antibacterial and
v D antifungal activity can be ensured after application. Moreover, it is important to
mention that the nanoparticles exhibit a good adhesion to the cellulosic surface

[
A

v m— of the paper. The antibacterial and antifungal activity of silver nanoparticles
A

il Seealr

«« T manifests itself at a slow rate but is sufficient to prevent the reappearance of
e it molds. The gel with cellulose derivatives, with silver nanoparticles, by rapid

- ' 1nn ionadenona  micenmes Ak har

e T drying, forms a cellulose film that will repair the damaged areas (ruptures, holes
with missing material, etc.). Because the composition contains silver
nanoparticles, the cellulose film remaining after drying has antimicrobial activity
and no longer allows the development of microorganisms on the treated area.

Acknowledgement: This work was supported by o grant of the Romanian Ministry of Research and Innowation, CCCDY - UEFISCDI, project number PN-II-P1-1.2-PCCDI-2017-0663 /P1. , Lib2Life - Revitalizarea bibliatecilor si a patrimeniului cuttural prin tehnolagil avansate”

within PNCDI ITF
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UNIVERSITY POLITEHNICA OF BUCHAREST

NANOM MEMS SRL

EXPLOITATION OF THE MAGNETIC NANOPARTICLES IN
DEVELOPING MAGNETIC MICRO-DEVICES

Georgiana DOLETE!, Denisa FICAI', Gheorghe MARIN?, Anton FICAI', Paul SVASTA, Ecaterina ANDRONESCU!

T University POLITEHNICA of Bucharest, Splaiul Independentei 313, Bucharest, Romania;
2 NANOM MEMS SRL; Rasnov, Romania

Abstract
The aim of the present project is to develop magnetic inks/pastes used for a modern and cost-effective deposition technique, namely screen-printing.
The project aims to integrate the two separate components in a demonstration model to prove the enhanced functionality of microelectromechanical
systems devices (MEMS) used in biological applications by magnetic actuated micropumps. Starting from this, two major objectives are defined. First of
all, the development of the magnetic inks/pastes is essential to be further used in development of a demonstrator for magnetic actuated microdevices.
By using the developed magnetic inks/pastes the consortium, especially by the involvement of the innovative SME, novel experimental models of
magnetic actuated micropumps will be developed. So, two experimental models (one product and one device) will be developed by two
(nano)technological approaches. According to the proposed work-plan, the consortium is assuring the validation at laboratory level. Moreover, the
presence of an innovative SME creates the premises to further develop these researches and to produce magnetic inks and even magnetic actuated
microdevices.

Project description:

The objective of the present project is to development:

» of an innovative electromagnetically actuated micropump. Figure 2 shows the cross-section
sketch of a theoretical model of the micropump that is intended to be developed in the present
project. The model of the pump will comprise two functional layers: a composite film/membrane
embedded with magnetic nanoparticles and a functional layer incorporating flow control
elements (flow channels with integrated valves if necessary and pump chamber). These two
functional layers are going to be sandwiched between other layers of the same material in order
to offer protection of the functional layers. For example, PDMS is a versatile material with
remarkable properties for layers of MEMS/BioMEMS applications [1]. PDMS layer will be
obtained using by spin coating and/or dr. Blade, ferromagnetic layer will be deposited by screen

printing and different layers of PDMS will be bonded by activation with UV radiation or plasma @ #i- mucrochamber s PDMS © 1 microchamber i PDMS

- . ¥ % " = (empty) (filled with solution )
treatment. The IIQLlld will be pumped by applylng appropriate VOH&QBS (FIOt exceedlng a few Figure 2. Microsystem and disposable chamber mamufactured
volts) to the electromagnets. in PDMS /2]

Y

an experimental model of a microsystem for DNA amplification is presented (figure 3). NANOM
MEMS SRL have experience regarding similar devices, as seen in the figure. The experience
and knowledge gained in previous experiments [35, 36] related to the field it will allow them an i

easy integration of the separate components used in EM actuated microdevices and a clear Feramsgactc ';":‘ Hedromagact
transition from TRL2 to TRL4. This microsystem uses PDMS microchambers for DNA layer ¢
amplification (single use). Apart from the pumping actuation, integration of different sensors and Outlet J__\\\_\
electrodes will be embedded into the demonstrator: temperature sensor; pH sensor; Ag/AgCI l— L PDMS
reference electrode; work and counter-electrodes; impedimetric sensor (for liguid presence into i_j__f-l-'\ PCB
capillaries). For the temperature sensor, Pt microwire covered with glass (5 pm diameter) will be & A
connected between two Ag pads deposited by screen printing. For pH sensor one solution is :
based on screen printing of a paste based on conducting polymer and the other is based on a
Sb paste as sensing layer. Ag/AgCl reference electrode will be obtained by screen printing of the -
DuPont 5874 paste. Work and counter-electrode and impedimetric sensor will be obtained by Figure 3. Theoretical model of the demonsirator
screen printing of carbon paste.

Conclusions
The project objectives will be reached by applying a strategy based on a multi- and interdisciplinary work combining the expertise on synthesis and
characterization of magnetic nanopowders and additive manufacturing with the expertise related to microelectronics technology and engineering.

Bibliography
[1] M. Gheorghe, S. Blianas, J. Ragoussis, P. Galvin, Evaluation of Silicon and Palymer substrates for fabrication of integrated microfluidic microsystems for DNA
extraction and amplification, Proceedings of IEEE 2006 International Conference of the Engineering in Medicine and Biology Society, New York, USA, 2006, 2485 - 8.
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TREATMENT PROCEDURE FOR VARIOUS NATURAL OR SYNTHETIC SURFACES WITH THE
SCOPE O INDUCING ANTIMICROBIAL, ANTIBIOFILM, ANTIFUNGAL, ANTIALGIC OR
ANTIVIRAL ACTIVITIES BASED ON NANOTECHNOLOGY

Liliana Marinescu', Laura-Florentina BoantaZ, Anton Ficai', Denisa Ficai': Ecaterina Andronescu'

! Polvtechnica University of Bucharest, Fuculty of Applied Chemistry and Materials Sciencé, Gh Polizu 1-7, 011061 Bucharest, Romania
= Polvtechnica University of Bucharest, Faculty of Power Engineering, 313 Splaiul Independenter, 060042-Bucharest, Romania

AgNPs/ CuiPs! AukiPs
}.

1. Introduction -
The invention consists of developing treatment solutions based on

SH
SH
. — g — SH S SH  SH
functionalization agents/coupling agents of silanes/siloxanes with e { ' SHO ; ; ; g
Si 2

functional groups with the role of performing a silanization action s { S S8 /sli\ A R S
onto the treated surfaces. It also consists in functional groups that B “‘J, A G

can ensure hoth the system’s detergency, the non-adhering activity,

biological activity, as well as pore closure and ,crack healing”. It is P cus/ Cusy it
also possible to control the hydrophil/ hydrophobe ratio. The ~ sris s P
mixture of agents of functionalization can develop, through g ; ; ;
functional groups and / or adsorbed nanoparticles as gold, copper,

silver (AuNPs, CuNPs AgNPs), complex surfaces with antimicrobial, B =)= S e AN e I

| |antiviral, antifungal, analgesic protection for various substrates.

Fig 1. Treatment scheme applied onto surfaces

2. Experimental

The treatment of substrates consists of applying a certain

concentration of siloxanes/silanes as coupling agents and silver, gold
1490-1500-cm™*
or copper nanoparticles solutions (Fig 1). Thus, surfaces are

R
prepared to be treated with silver, gold or copper nanoparticles. ._

Nanoparticles solutions were applied onto the impregnated surface Ty = 400
by brushing, spray-ere, or surfaces were immersed in nanoparticles iy
| solutions with various concentration between 10 -1000ppm. ]
2550-cm”!
3. Results and discussions : :
= — = 13 s -
In this section are presented tests are conducted on the| - oo
antimicrobial impregnated surfaces. _— i

IR maps (Fig 2) confirm the efficiency of impregnation of stone|

substrate with siloxanes coupling agent. Thus, relatively similari _

images obtained at different wavelengths specific presence of = 1 o e =

carbonate, siloxanes, or thiol groups confirm that the substrate

were impregnated and ready to be treated with nanoparticles| Fig 2. IR maps at specific wavelengths and treated stone substrate

solutions. The antimicrobial test was done on the treated surface
with AgNPs and confirm the efficiency (Fig 3). The test results! biofilm Bacillus subtilis

Ll

obtained for the same type of impregnated stone with differentl

| 10000 000
concentration of AgNPs solution shown a high efficiency. | o
4. Conclusions g ™
Treatment of various substrates using coupling agents with long chains and t I
inorganic head as thiol groups or ethylene glycol are able to give together :
with silver, gold, copper nanoparticles antimicrobial, antialgic, antifungal, et e
ot anhivital sirtices. stone (ypes trented with various conceniration of AgNPs

Fig 3. Bacilus substilis antibiofilm results
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Equipment for microhole finishing by ultrasonically
aided electrical discharge machining

Granted Patent : RO-126381/ 2015-07-30

TESE VBN AN | G | /25 10 (abIP A

Prof. Niculae lon MARINESCU Ph.D., Eng
Prof. Daniel GHICULESCU, Ph.D., Eng. 4 ¢
, [0 Sergiu Alexandru NANU, Ph.D.,, Eng. |

i ST 2 LT 0 AT LAY EELEPY W AP AWIODT MO 1. A T S
@ Finishing technology o mlcroholes, prevnously machined by pulsed Iaser, by electrical discharge
machining aided by ultrasonic longitudinal vibrations of electrode-tool (fig. 1).

@ Adjusting device of electrode-tool guide: rotation around horizontal axis on spherical surfaces, and rough |;
and fine translation on vertical axis (fig. 2);

@ Multiple guiding of electrode-tool, by superior and inferior bushing (fig. 2), prismatic surfaces and elastic
elements (fig. 3).

® Electrode-tool clamping in antinode point by triple jaws and screwed nut (fig. 4);

® Dielectric lateral flushing through inferior bushing (fig. 2) and interior flushing in case of tubular tools by a
nozzle that enters the horn in nodal point (fig. 4).

2 Pal
r

| RO BT v,

/
e T LT TW TN R S e et e e P [Pamb et || —1f
EDM work head Superior bushingll. | = ’
Horizontal S E
adjustment 53 Jr— o4
~ R Flushing |/
: s ' [ Seal nozle ||
[Clamping and Spherical ' 1_ / 7o
| adjusting surfaces : Ultrasonic .
device of : . horn
ultrasonic Flushing
chain and tool / nozzle (Tnferior bﬁshing_[ Electrode-tool. Tane |aws and nut |
! Adjustabl: | Fig. 2. Adjustmg device of tool gunde - [Fig. 4. Tool clamping and interior 3
B doton) device of — | flushing g
ecinde-ooly uide [Electmde ool g} ? P T Y O T Vit /7 A
e 4 S T < Electrode-tool |
Electrode - .' b W "+ APkt TS i - f
tool guide | ¥ Prismati =2 ( : e S T/ 8
J—' .- P;j:g:;“ - 8 eIEeIrE:::ts . | Pierced Bushing :
! . || microhole | fromset |, /%
[T 1) Sy __"__‘- 4 madeby - “
o > {1 pulsed laser l % ﬁ
K37 Work table = S B L o &
o= - ' .~ [Fig.5.Tool guiding by | |
o “) G o K b
; _‘?;ﬁFlg. 1..Eqmpmer‘|t asseTny lFlg 3. Prismatic tool gmde Y ﬁt’fi“: Sustiings sek i g

Ty - -ru-#c N AR . TR Vi e
ooy R |
H e quality due to ultrasonlcally induced cavitation within working gap and -

c
1 -—tbolgmdlng through bushlngrgt (fig. 5); _ %
—{ ® High quality of electrode-too gmdlng interms of position and shape precision;
“@ Efficient clamping and flushing of electrode-tool.

‘;' I. lig hmachlnlng rate and su

POLITEHNICA University of Bucharest
313 Splaiul Independentei, Bucharest, 060042,
i go:}ta};:tgfr;on:. | GHICULESCU, Ph.D.,E

y i rof. Habil. Danie , Ph.D., Eng.
Tel: +4021 -402 91 09, Fax:+4021-318 10 01 e-mail: daniel.ghiculescu@upb.ro
http://www fiir.upb.ro/index.php/ro/
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Equipment for ultrasonically aided electrical
discharge machining (EDM+US) of microslots

Granted Patent : RO-126381/ 2012-05-30

BXTESE TN A NS . AR 1 /00 05 oINPT AN -';,_ﬁ';
Prof. Daniel GHICULESCU Ph.D.,Eng. |

Prof. Niculae lon MARINESCU, Ph.D., Eng.]{
Serglu Alexandru NANU, Ph.D,, Eng. |

g
RN I,

O} ngh pressure supplying of dielectric Ilquid within workmg zone through cavitational effect
produced by an ultrasonic chain that vibrates within a hopper - fig. 1;

@ Cumulating the effects produced by vibrations of ultrasonic chain including the electrode-tool
and of ultrasonic chain acting at workpiece level - fig. 1;

@ Simultaneous inclination and rotatlon both of blade electrode-tool f g 2 and workplece f‘ g 3,
A | . s y 'y, | ol !

-y - = SSings \

A S VLR TN W T

L B 0 CTEMENON | EDM working head]
“ o device |

| conical
| acoustic | ! ot surface‘

blade tool <2 1. acoustc
dielectric] = | chain of : _
l hopper | | supply | | _too = - :
workpiece Flg 3. Workplece orientation f
- | workpiece device !
orientation .
device

| JFlg 1Equ|pment assemblyl-' | : :

1 El nicro- I "' ith more than 100% machining rate increase against EDM,
th olﬁholes for ﬂushing n3|de workpiece or electrode-tool; p

ecrease with up to 50% 6f volumetric relative wear and surface roughness;

O] Aphlevlng great inclination of pierced and unpierced micro-siots;

| ®m Adjusting perpendlcularlty and angular position of electrode-tool relative to workpiece.
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Mobile equipment for ultrasonically aided
electrochemical machining of workpieces

of big dimensions
Granted Patent : RO - 128982/30.04.2019

BRI ok @A AVVE
Prof. Niculae lon MARINESCU Ph.D., Eng. | |
Prof. Danlelcﬂm e
AN Prof. Alexandra BANU, Ph.D.,Eng. |
"-;'.-*'f',fff' Sergiu Alexandru NANU, Ph. D Eng.

@ Ultrasomc aiding of electrochemical machining using an electrode-tool posmoned at the end of ]
an ultrasonic chain and electrolyte liquid supplying through a nozzle located in nodal point (fig. 1); |+
@ Ultrasonic aiding of electrochemical polishing using a rotary electrode-tool and a hopper &7
supplied with electrolyte liquid on which an ultrasonic transducer is assembled (fig. 2); [
@ Ultrasonlc removal of passivated Iayer works when polishlng by tool rotation stops (fig. 2). %
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fi *l nu eient removal of passl' ted layer by ultrasonic aiding, increasing process stability and 1

’maqhmlng rate without supplying with high pressure of electrolyte liquid; Y

=| @ Uniform circulation of ele tjolyte liquid on machined surface using rotary electrode-tool

. decreasmg surface roughness.

?ae rﬁlrg mplem surfaces of workeces with overall great dimensions located

POLITEHNICA University of Bucharest

313 Splaiul Independentei, Bucharest, 060042,
ROMANIA Contact person:

Tel: +4021-402 91 00, Fax:+4021-318 10 01 Prof. Habil. Daniel GHICULESCU, Ph.D., Eng

; : e-mail: daniel.ghiculescu@upb.ro
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Machining of Advanced Materials Based on Ti and Co Alloys
through Ultrasonically Aided Electrical Discharge Micro-
drilling (AM_ED_US)

Research project: PN-Ill-P2-2.1-PED-2019-0367; 31.08.2020-31.01.2022

\ ;" . ¢,.,"
RSCCAN 74K ! .

Bogdan Cristea: Feed system for mlcroEDM+US

ProOJacT JOIs st R T,

EDM+US microdrilling technology applied on advanced materlals valldated at Iaboratory level (TRL4).

Cornel Engiu: Hybrid technologies with ultrasonic assistance
Andrei Nedelcu: Advanced materials machined by microEDM+US

Prof. Daniel GHICULESCU, Ph.D., Eng. F ’ ’ - o RN R
Prof. Alexandra BANU, Ph.D., Eng. ’ ”iec aam 4 “k“‘:{”-' & A {
Gheorghe Jitianu, Eng. AR .

Assoc. Prof. Andrei DRUMEA, Ph.D., Eng.
Prof. Nicolae lonescu, Ph.D., Eng.

Assoc. Prof. Ovidiu Alupei, Ph.D., Eng.
Assist. Prof. Gabriela Parvu (Ene) Ph.D.st., Eng.

lMllMMﬂlﬂllﬂls

l nanotubes of TiO, thin layers on Ti or Ti alloy support, ® Titanium alumlmdes with different proportlons between Ti,Al (02) and TiAl (y) phasu and ® CoCr a.'!oys

® Applications: medicine, automotive, aerospace, military, nuclear, food lndustry etc.

EDM+US TECHNOLOGICAL SYSTEM "'"_ = = _: " .
PZT sandwick o Z R Al Jmanu, Gh., Method and equipment for growing
trnsdcer EDM bead e BTy 4 Uy M ﬂ machining rate of finishing process of surfaces
e s—r US chan clp device { HEEIN =g ] through electrical discharge machining.
h UI::mc Deformetion by FEN - - — (s Granted patent, R0-129537 30 05 2016
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® increase of machining rate with at least 100%, @ docrease of volumetric relattve wear and
' | surface roughness Ra with at least 50% in comparison with classic EDM, for microholes range diameters
of 0. 2-0 8 mm, validating the technology of EDM+US m:crodnllmg at laboratory level;

I_‘l'

patent amnlicalions:

@ Eqmpment for machining micro pins and micro holes by electrical discharge with torsional and longitudinal
ultrasonic vibration of tool-electrode A/ 00698 / 31.10.2019; ® Method and flushing device of the working gap
at ultrasonically aided micro-electrical discharge machining A/ 00779 / 25.11.2020.
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microEDM+US L 1 200 nm increment

PZT transducer

with nominal
Work
tack R

frequency,

Ultrasonic 40 KHz

horn

[ ]

mecrofiation and
pumping of delacic
bqud, p=T MPa

systom of microEM*US
foed

mud* DM Generator]
/' WIth two modLies.
CPulses, RPuUses

US Generator
with operating

interface
7

.!CI:u-.\

Mobrie unt of

4

——yd

‘/ LraN !

Oparating mderface of lochnologeal | 4

/
)/
|

=

ROMANIA

POLITEHNICA University of Bucharest
313 Splaiul Independentei, Bucharest, 060042, Contact person:
Prof. Habil. Daniel GHICULESCU, Ph.D., Eng
Tel: +4021-402 91 00, Fax:+4021-318 10 01
http://www.fiir.upb.ro/index.php/ro/

e-mail: daniel.ghiculescu@upb.ro

13



EUROINVENT 2021 — INVENTIONS & INNOVATIONS POSTERS

MILL KNIFE FOR ASPHALT CUTTING/STRIPPING THAT HAS WEAR
SELF PROTECTION AND AUTO BLOCK WHEN SPINNING

BINCHICIU Emilia, GEANTA Victor, VOICULESCU lonelia,
STEFANOIU Radu, IOVANAS Razvan Florin, BINCHICIU Horia,
BINCHICIU Aurelia
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BREVET DE INVENTIE
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Mill asphalt cutting knife. Teeth for asphalt milling with
1-reinforcement-cutting body with self-protection at wear, 2-knife support made from low brazed tungsten carbide tips.

allowed steel with chromium, 3-self-locking when spinning system.

MILL KNIFE FOR ASPHALT CUTTING/STRIPPING THAT HAS WEAR SELF PROTECTION AND
AUTO BLOCK WHEN SPINNING comprises a support made of steel low alloyed with chromium,
which is consolidated, at the conical surface level, with an system that avoid blocking during
rotation around its axis, produced by welding process, WIG or flame welding, in the form of
layers realized by a matrix of steel low alloyed with chromium, in which are embedded melted
tungsten carbide particles. In the working area, a conical body made from tungsten carbide is
brazed using soldering alloy.

Filler material used for reinforcement of the mill asphalt
cutting knife was flux cored wire with composition: ST Fe-
25%W-4%Cr used for welding with MIG process deposits
thin layers of alloy type Fe-25%W-4%Cr-Ti, rich in complex
carbides, needle like. The deposited layers have a harsh
aspect and a high resistance to abrasion combined with
corrosion and thermo-mechanical wear.

MIG welding process for obtaining the hard deposit
on mill asphalt cutting knife.

THE MANUFACTURING PROCESS is performed in several stages: obtaining the knife holder,
made by a low alloy steel, from a bars product; hardening the holder to around 55 HRC by heat
treatment and quenching in oil; machining the knife holder to the final dimension; attainment
by sintering of the reinforcing mill body, using tungsten carbide; brazing in the knife holder of
the reinforcing mill body; obtaining of the reinforcing layers, that have the role of self-
protection system; slow cooling of the assembly.

APPLICABILITY DOMAIN: earthmoving machines.
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WEAR-RESISTANT REMOVABLE COMPOSITE
REINFORCEMENT AND PROCESS FOR
OBTAINING IT

$TEF11NOIU Radu, BINCHICIU Emilia, BINCHICIU Horia, VOICULESCU lonelia,
GEANTA Victor, BINCHICIU Aurelia
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WEAR-RESISTANT REMOVABLE COMPOSITE REINFORCEMENT AND PROCESS FOR
OBTAINING IT relates to a removable reinforcement of solid rigid composite type, of equal wear
resistance, used to reinforce the active elements of the crushing-grinding equipment of the stone
quarry aggregates, in order to increase their reliability and ensure efficient operation conditions
from economically point of view and a process for obtaining this reinforcement. The
reinforcements consist of a matrix made of austenitic-manganese steel alloyed with max. 12% Cr
and max. 3% NI, reinforced in the area of maximum wear, in a ratio of up to 30%, with spheroidal
particles having the granulation of 3...10 mm and reinforced, in the areas of medium wear, with
layers of NiFe-CW-Ti, NiFe-Cr-CW, FeNi-Cr, Fe-Cr-Ti, Fe-Cr, Fe-CW alloys compatible, upon
welding, with the matrix, and deposited as anti-wear intelligent systems of grid, embossed and/or
grooved type.

The electrode consists of a case of 55%Ni-45%Fe alloy, which contributes by 55% by mass to
forming the deposition and a composite core consisting of 80% carburized Cr, 12% FeTi60, 5%
FeSi70 and 3% FeMn45 with a contribution of 45% to the deposition mass. The process consists
in carrying out the reinforcement matrix as a rectangular plate with the dimensions of 1000 x 250 x
100 mm, anti-gravitationally cast into a mold made of quartz sand, of steel of the Fe-14%Mn-3%Ni-
2%Cr type, onto the reinforcements of 6 mm, uniformly pre-positioned in the central area in a
ceramic mass.
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TUBULAR ROD WITH COMPOSITE CORE AND IT'S
MANUFACTURING PROCESS

BINCHICIU Emilia, VOICULESCU lonelia, BINCHICIU Horia, GEANTA Victor,
STEFANOIU Radu, BINCHICIU Aurelia
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Harddepostt |
Tubular Rods with Composite Care

z

TUBULAR ROD WITH COMPOSITE CORE allows coating by welding process, WIG or flame welding, of rough composites layers.

The rod consists in a soft steel sheath that has a composite core realized from two distinct layers, made of wolfram carbide and an
alloying-compensation system.

THE MANUFACTURING PROCESS consists in: shaping of sheath in U-shape, using a band of steel low alloyed with chromium (1),
uniform dosage of the first layer of reinforcing material, as wolfram carbide granules (2), dosage and homogenization of the
alloying-compensation system (3), dosing and deposition of the second layer of alloying-compensation system over the first

layer (4), shaping and closing of the sheath, compacting of the composite core and cutting of the tubular rods at the specified
length.

APPLICABILITY DOMAIN: Deposition of homogeneous rough layers with high hardness.
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AIR-ARC GOUGING ROD AND MANUFACTURING PROCESS

VOICULESCU lonelia, BINCHICIU, Emilia GEANTA Victor, BINCHICIU Horia,
STEFANOIU Radu, BINCHICIU Aurelia
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AIR-ARC GOUGING ELECTRODES are covered rods, made from carbon steel pipes v
laminated walls, and then coated with special extruded layer.

THE MANUFACTURING PROCESS of the gouging electrodes consists in the following steps:
of the pipes at the specified length; filling with stearin of the pipe ends; cleaning the stearin excess;
preparing the covering mixture, the dosing and homogenization of the constituents; deposition by
extruding of the covering on the rod; heat drying and packaging of the electrodes.

APPLICABILITY DOMAIN: metallurgical processing, welding reparations.
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COMPOSITE STRIP USED TO REINFORCE THE ACTIVE
SURFACES OF SOIL-WORKING EQUIPMENTS AND
PROCESS FOR OBTAINING IT

BINCHICIU Emilia, BINCHICIU Aurelia, BINCHICIU Horia, VOICULESCU lonelia,
GEANTA Victor, STEFANOIU Radu
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Schematic of compaosite strip
containing two different plates.

Multifunctional plate made by Microstructure of the weld deposit Heat affected zone
welding of two hard alloy strips containing various types of carbides

COMPOSITE STRIP USED TO REINFORCE THE ACTIVE SURFACES OF SOIL-WORKING EQUIPMENTS AND PROCESS FOR
OBTAINING IT relates to a composite strip, used for reinforcing the active surfaces of soil working equipment, which has a saw
teeth-like cutting edges with self-sharpening properties in operation, which favors easy soil-working, with low fuel consumption.

The strip comprises a support made of steel low-alloyed with Mn, rolled at sizes of 15 x 6§ mm, whereon there is deposited, by
welding, an anti-wear layer with a thickness of 2 mm, consisting of a steel matrix of the Fe - 30%Cr; Fe - 12%Cr - 14%Mn; Fe - 25%Cr
- 1%V type, wherein particles of melted W carbide with grinding texture, in the granulometry class of 1.5 mm are embedded, in
ratios of 15%. The process is a sequential technological process comprising operations of cutting, chamfering, build-up welding
with one of the above mentioned alloys, followed by heat treatment of the assembly.

Applications: soil-working equipments, construction and metallurgical industry.
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METALLIC MATERIAL TYPE Ni-Cr-Fe-Mn-Al FOR WELDING
LOADING AND PRODUCTION PROCESS

GEANTA Victor, VOICULESCU, lonelia., STEFANOIU Radu., BINCHICIU Horia,
VASILE, lon Mihai, BARLADEANU, Mihai, IONESCU, Maria,
CARCIUMAREASA, Daniel, IRIMIA, Mihailena.
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Casting

HEA Microstructure HEA Plate and electrodes

Elecirodes made by high entropy alloy Teeth hardfaced by TIG welding process Excavator teeth hardfaced, after a working period

The patent refers to a new filler material used for cladding by welding, characterized by a good behavior during mechanical processing
and high mechanical strength under severe conditions of erosive-abrasive wear with impact, combined with mechanical fatigue, that
are used for surfaces which work in conditions of crushing-grinding process in contact with natural aggregates (gravel, sand, ballast)
and crushed stone. The metallic material shows high hardness and toughness, consisting of five high purity metallic elements having
the chemical composition within the range of values: Al = 4.60 -6.80 %, Cr=20-22.50 %, Fe = 23 - 24.50 %, Mn = 23 - 24.50 % and Ni= 24 -
26.50 %. The density of filler material varies in the range of 7.4-7.6 kg/dm3, as function of chemical composition, and the liquidus
temperature is placed in the domain of 1350 — 1400 0C. Before heat treatment, in as cast state, the material shows average values of
hardness of 400 - 535 HV0.1 but after applying of specific heat treatment, shows an increase of hardness until 700 - 950 HV0.1
associated with toughness expressed by the values of fracture energy of 55 -70 J at 200C, during Charpy impact test.

The procedure for obtaining of the filler material for hard cladding is characterized in that the metallic materials used for its obtainment
(Al, Cr, Fe, Mn, Ni) have high purity (more than 99%), are mechanically prepared before to be charged in the vacuum induction furnace
orin the induction furnace under argon controlied atmosphere.

APPLICABILITY DOMAIN: Cladding, Mechanical Engineering — Metallurgy, Buildings and Materials.
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EQUIPMENT FOR COMPLEX METALLURGICAL PROCESSING BY
HEATING INDUCTION - BIOLEV
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EQUIPMENT FOR COMPLEX METALLURGICAL PROCESSING BY HEATING INDUCTION - BIOLEV relates to a multifunctional equipment
for complex sequential metallurgical processing with a single compact converter and working atmosphere, equipped with two different
inductors (flat inductor and helical inductor) Depending on the type of inductor used, it allows the sequential development of several
complex metallurgical processing operations such as: surface melting, deposits of metallic and non-metallic powders, obtaining compact
layers (with flat inductor), elaboration of ferrous alloys and non-ferrous, brazing of cylindrical or flat products, elaboration of metallic and
non-metallic alloys in levitation (with the helical inductor). The two inductors placed vertically at different distances are fed sequentially by
a single medium frequency converter that performs the conversion of 50 Hz alternating current energy into medium frequency energy,
necessary for heating and induction melting of metals and alloys.

Mg-based alloys are extremely difficult to obtain due to the strong oxidation phenomenon in ordinary atmosphere, continued with the
burning of magnesium and its alloys. Therefore, it is necessary to produce magnesium alloys in controlled environments, using special
installations designed for this purpose, i.e. in an inert atmosphere of argon. Thus, in the research, a number of magnesium alloys were
obtained using an equipment for melting in argon environment by electro-magnetic levitation.

Applications: metallurgy
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& Title
VARIABLE RELUCTANCE MOTOR WITH OUTER ROTOR AND MODULAR CONSTRUCTION FOR E-BIKE

¥ Inventor/s - Contact
Nicolae Florin Jurca, contact: Florin.Jurca@emd.utcluj.ro

Razvan Alexandru Inte, contact: Razvan.Inte@mae.utcluj.ro

£ Patent/ Application number
Patent OSIM: RO131721 -B1/30.03.2020

¥ Short presentation
The patent refers to a variable reluctance synchronous motor with outer rotor and modular construction. The rotor is made up of six

modules, between modules is an element of non-magnetic separation. Each module is made up of three separate magnetic elements
fixed to each other by a dovetail joint. The connecting elements are made of non-magnetic material. Each pole rotor is provided with
holes that allow attachment of 3 different lengths of spokes on the same module. Each spoke is fixed by means of safety spring pin.
Using this motor with outer rotor and modular construction, facilities maintenance operations for a such systems making them more

reliable and simple. Depending on the type of defect can be removed the entire motor or only components (rotor poles, spokes).

£ Applicability
This type of machine is designed to propel small electric vehicle as an electric bike. The electric machine will be mounting
in the wheel to obtain a high efficiency of the mechanical transmission. The advantage of the machine is the simple

maintenance which can be achieved by anyone thus is perfect suitable for an electric bike.

£ Images

Figure 1. Spatial view of the motor with all the elements in details.

Figure 3. Prototype machine
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Title
WIPING DEVICE OF SURFACE OF THE STEEL WIRE AFTER GALVANIZING

Inventor/s - Contact

Tintelecan Marius Constantin
Marius.tintelecan@ipm.utcuj.ro

Patent/ Application number
Patent OSIM: RO130512 -B1/30.01.2020

Short presentation

The patent relates to a device for wiping the surface of steel wire after galvanizing

This device, which will finally create a thin but strong zinc layer shiny appearance.

It is known that by immersing a steel wire in a molten Zn bath,

on its surface are formed seven concentric layers of Fe-Zn alloy having a matte appearance; the phases formed differing by

micro- hardness, by mode of crystallization and (of course) by their chemical composition.

The basic, incipient ideas for achieving of this device refer to:

1. Proper wiping of the wire on which the zinc is deposited

2. Sudden cooling of the whole assembly: deposited steel-zinc wire

In these moments is used to wipe the surface of the steel wire after galvanizing, a different technique variant, in a horizontal version
where some pills of ashestos are pressed on the outer surface of the wire, the wire following an ascending path (given by the its pulling
system of accumulation) after its exit from the molten zinc bath.

Applicability

In the metallurgical industry, when obtaining galvanized steel wire

Images

Vedere de ansamblu a dispozitivului de stergere a suprafelei sarmei de olel,
dupé zincare, a vanei si a sarmei de olel supusa stergerii

Vedere de ansamblu (in maniera explodata) a detaliului A
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& Title
MULTILAYERED COMPOSITE PANEL AND THE METHOD USED FOR OBTAINING IT

£+ Inventor/s - Contact
TAMAS-GAVREA Daniela-Roxana, ISTOAN Raluca, TIUC Ancuta Elena

£+ Patent/ Application number
Patent OSIM: R0133261 -B1/30.04.2020

£ Short presentation
The invention relates to a multilayered composite panel and the method of obtaining it. The panel has two rigid perlite-based boards,

reinforced with natural flax fiber nets, with a compact layer of flax fiber between them, using white cement as a binder. The purpose of
the panel is to improve the quality of life and human health in buildings' environment by providing optimum acoustic comfort based on

users' requirements.
The acoustic absorption coefficient of the non-perforated composite panel is high at medium frequencies. The peak of sound absorption

coefficient of 0.98 is reached at the frequency of 500 Hz.
In order to optimize the sound absorbing properties of the multilayered composite panel, perforations were made on one of the rigid

boards of the panel. Thus, perforated panels have acoustic absorption coefficients abave 0.70 for a wider frequency range, of

500-3000 Hz. The maximum absorption coefficient is 0.98 at the frequency of 900 Hz.

¥ Applicability

The invention consists in obtaining of a multilayered composite panel for vertical partition walls in buildings, with acoustic properties

comparable to the existing sound absorbing compaosites by using flax, which is a viable natural alternative to synthetic fibers.

£ Images
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& Title
PROGRAMABLE METHOD FOR CURRENT SENSOR FAULT DETECTION OF 3-PHASE ELECTRONIC

INVERTERS

¥ Inventor/s - Contact

MIRCEA RUBA
Email: mircea.ruba@emd.utcluj.ro

£ Patent/ Application number
Patent OSIM: RO132781 -B1/30.12.2020

£+ Short presentation

The invention refers to a method of detecting the current sensors faults of 3-phase inverters that is running at a rate of 250 time higher
that the rate of the actual control loop. It permanently monitors readings from the sensors and computes the difference between the
reference values and the actual measured ones. The difference than is compared with an adaptive threshold. The comparison yells is
fault occurred on a certain sensor and decides the replacement of the faulted measurement with an estimated one and also modifies
the gains of the control loop's Pl regulators, adapting them to the new operational regime. In the same time, it stops the fault detection
procedure for a certain period of time till the eventual occurred transient doe to the current replacement passes. By this, the detection,
isolation and compensation of the fault occurred is handled by the strategy in-between two consecutive iterations of the actual inverter

control loop. The fault detection procedure executes 250 calculations (detection) between two consecutive calculations of the control loop.

£ Applicability
The invention is dedicated for the most used type of electronic inverters used in industry, green energy as well as in automotive industry.

It refers to 3-phase inverters that are always equipped with current sensors on at least 2 or even all the 3 phases. The method can very
easily be used to detect and compensate line current faults as the exact same approach is applied in order to monitor the currents

passing via the sensors.
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STAND FOR STUDY OF TRIBOCOROSION

¥ Inventor/s - Contact
Vermesan Horatiu (Horatiu.Vermesan@imadd.utcluj.ro), Chira Mihail (mihail.chira@incerc-cluj.ro)

£ Patent/ Application number

Patent OSIM: RO130936 -B1/30.12.2020

£+ Short presentation
The invention consists of an experimental stand for the determination of surfaces tribocorrosion. The experimental stand for the study

of tribocorrosion offers technological and building simplicity. It allows precise measurement of frictional force and other tribocorrosion
parameters. It allows adjustment of working parameters, positioning and fixing of electrodes for the corrosion study. The synergistic
action of tribocorrosion factors leads to surface degradation and hence loss of material, the result being superior to that obtained by
simply summing up the individual degradation processes. The patent will be useful in determinations of tribocorrosion resistance of

various machine parts which are working in both corrosive and wear environment.

£ Applicability

The invention is applicable in the automotive industries; mechanical installations, electrical engineering, aeronautics, car

manufacturers, civil engineering.

£ Images
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1. table;

2. Support;

3. horizontal translation mode;
4. vertical translation mode;
5. tribocorrosion cell;

6. study sample;

7. gear motor;

8, 9 connecting rad-crank mechanism;
10, 11 mobile assembly;

12. polygonal guidance;

13. lamellar arc;

14. insulating support;

15. glass ball;

16. weights;

17. stretching spring;

18, 19. eye screw;

20 nut;

21. gasket;

22. working electrode;

23. tensometric translators;
24. reference electrode;

25. auxiliary electrode;

20. Screws;
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Title
SYSTEM FOR FIXING PLASTIC BOTTLES IN ROTARY TIGHTNESS TESTING APPARATUSES

Inventor/s - Contact

Ungureanu Miorita, Marina Marian Gabriel, Stoicovici Dinu loan, Ungureanu Nicolae Stelian,
miorita.ungureanu@cunbm.utcluj.ro

Patent/ Application number
Patent OSIM: RO133200 -B1/28.08.2020

Short presentation
The invention relates to a system for fixing plastic bottles in rotary tightness testing apparatuses while maintaining the bottles in vertical

position in transport means and ensuring their transfer from one transport means to the other. According to the invention, the system
comprises three devices: the rotary bottle fixing device consisting of a metal drum on which a profiled rubber bush and two identical

bottle fixing linear devices consisting of two vertical drums on which a profiled rubber belt.

Applicability
The invention proposes a flexible system for fixing the bottles on the means of transport of the rotary apparatus of high speed testing
of plastic bottles for the detection of possible leaks. A problem of these devices is the transport of the bottles without being deformed

and their maintenance in a vertical position.

Images

26



EUROINVENT 2021 — INVENTIONS & INNOVATIONS POSTERS

Department for Research, Development and Innovation Management
Krnowledge and Technological Transfer Center
15 Canstantin Daicoviciu street

400020, Cluj-Napoca, Romania

TEC“ " ICAL UNIVERSI I I e-mail; liliana. pop@staf.utclu).ro
OF CLUJ-NAPOCA -
ROMANIA WWW. utcluj.ro

& Title
ADAPTIVE SYSTEM DESIGNED TO ENSURE ELECTRIC POWER QUALITY IN LOW VOLTAGE NETWORKS

£¥ Inventor/s - Contact
Sacerdotianu Dumitru, Nicola Marcel, Ivanov Sergiu, Ciontu Marian, Chindris Mircea Dorin,

Cziker Andrei Cristinel, Radu Alexandru, Dumitrescu Camil-Sorin.
Contact: dumitru_sacerdotianu@yahoo.com

£+ Patent/ Application number
Patent OSIM: RO132402 -B1/28.08.2020

£ Short presentation

The invention relates to an adaptive system that compensates for most of the supply voltage disturbances (mainly harmonics, unbalance, dips and
swells, slow and fast fluctuations of short or long duration), respectively of the electric current (mainly harmonics and unbalance), in low voltage
electrical networks. The system consists of two active filters: one is connected in parallel with the electrical network and the load; the other one is
connected inseries withtheelectricalnetwork. Each assetis made up of two voltage source inverters, interconnected througha joint DC valtage circuit.
The installation of this equipment ensures a satisfactory quality of the electricity supplied to the consumers as follows:

¢ Supply voltage in the imposed range

* Voltage unbalance less than 2%

Voltage THD less than 8%

Current THD less than 5%

All voltage and current harmonics in the limits imposed by the present norms

Compensation of single-phase voltage dips with depth up to 70% and duration up to 180 ms

¢ Compensation of three-phase voltage dips with depth up to 50% and duration up to 90 ms.

The proposed system ensures increased response speed to compensate for disturbances by constantly monitoring the electrical quantities in the
network and adapting the control in real-time to optimize operation. In addition, the equipment provides a power factor of the unit at the
connection point.

£ Applicability

The adaptive system for electric power quality improvement is used in low voltage networks to ensure their correct operation in

accordance with existing regulations. It is extremely useful especially in weak netwaorks or in alternating voltage microgrids

that contain numerous electronic equipment. In both cases, significant violations of normal operating conditions may occur.
Other fields of use are ensuring the guality of electricity in the connection points of generation assets based on renewable resources,
respectively of sensitive or disruptive consumers.

Supplementary, the equipment provides the required reactive power in the connection point.

£ Images
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Title
INDUCTION MACHINE WITH ROTOR IN MODULAR CONSTRUCTION

Inventor/s - Contact
Nicolae Florin Jurca, contact: Florin.Jurca@emd.utcluj.ro

Razvan Alexandru Inte, contact: Razvan.Inte@mae.utcluj.ro
Dan-Cristian Popa, contact: Dan.Cristian.Popa@emd.utcluj.ro

Patent/ Application number
Patent application OSIM: A/00341/18.06.2020

Short presentation
The conception of the induction machine with rotor in modular construction is based on building the short-circuit rotor of the most

used electric machine at industrial level from modules in which aluminum bars are placed. Modules are fixed to the rotor yoke, common
to all modules, by dovetail clamps. The shape of the modules is of such a nature as to allow their fixation on the yoke. The short circuit
ring will be fixed to the bars using the two holes with which each bar is provided at the ends.

The proposed induction machine, with the rotor in modular construction, retains all the operating characteristics specific to this type

of electric machine. The advantage of this rotor construction is the reduction of the time and maintenance cost of such a structure.

Applicability
Industrial areas in which induction machines are used in classical construction, but especially those in which the loads are constantly

of high values and the risk of failure of the rotor bars is higher.

Images

Fig.1 Fig. 2

Fig.3 Fig. 4
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Title
REAR LOCATED AERODYNAMIC DEVICE FOR RIGID TRANSPORT SEMI-TRAILERS

Inventor/s - Contact
Mariasiu Florin, Scurtu Liviu lacob, Varga Bogdan Ovidiu

Patent/ Application number
Patent application OSIM: A/00714/09.11.2020

Short presentation
The invention relates to a rear aerodynamic device for rigid semi-trailers (with rigid walls) in the composition of a road freight train,

which reduces the value of its aerodynamic coefficient. The rear aerodynamic device for rigid transport semi-trailers is characterized
by the fact that the active operating principle is based on the use of variable geometric shapes (aerodynamic cushions) located at the
rear of a rigid semi-trailer, made of a waterproof elastic material (rubber), which allows it to swell with compressed air until the desired

shape is obtained.

Applicability
The applicability of the device in the road transport industry derives from the need to carry out the transport process in the best
conditions of economic efficiency (achieved by reducing fuel consumption) and indirectly by reducing the pollutant emissions caused

by road transport.

Images

4 5 6 1

Legend:

1- aerodynamic cushion 6- mounting holes,

2- pipes T- safety valve,

4- rear of the semi-trailer 8- command and control system
5- side folds
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2 Title
SUPERIOR LOCATED AERODYNAMIC DEVICE FOR RIGID TRANSPORT SEMI-TRAILERS

¥ Inventor/s - Contact
Mariasiu Florin, Scurtu Liviu lacob, Varga Bogdan Ovidiu

£ Patent/ Application number
Patent application OSIM: A/00716/09.11.2020

£ Short presentation
The invention relates to a superior located aerodynamic device for rigid semi-trailers in the composition of a road freight train, which

reduces the value of its aerodynamic coefficient. The superior located aerodynamic device for rigid transport semi-trailers is
characterized by the fact that the active operating principle is based on the use of variable geometric shapes (aerodynamic cushions)
located at the superior part of a rigid semi-trailer, made of a waterproof elastic material, swell with compressed air until the desired

shape is obtained.

L3 Applicability
The applicability of the device in the road transport industry derives from the need to carry out the transport process in the best

conditions of economic efficiency (achieved by reducing fuel consumption) and indirectly by reducing the pollutant emissions caused

by road transport.

£ Images

Legend: 5- front part of the semi-trailer

1- aerodynamic cushion 6- side folds

2- pipes 7- mounting holes

3- compressed air system of the road train 8- safety valve

4- pneumatic coupling system 9- automatic command and control system
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2 Title
ELECTRONIC EXTREMAL REGULATOR

¥ Inventor/s - Contact

Radu Adrian MUNTEANU, Eva Henrietta DULF, Clement FE$TIL5\, Radu MUNTEANU
radu.a.munteanu@ethm.utcluj.ro

£ Patent/ Application number
Patent application OSIM: A/00287/26.05.2020

£ Short presentation

The invention relates to an extreme electronic regulator intended for the control of a conventional electronic power converter by which
the operation at the maximum power point of an afferent photovoltaic panel is ensured. The regulator contains a generator that produces
a triangular disturbance signal that is applied to the control of the electronic power converter, simultaneously with two short pulses,

synchronized with the triangular signal. The effects of the disturbance are detected by a power transducer whose output signal is
stored in two sample-and-hold circuits (S&H) in alternating successive moments, controlled by the generator pulses. The signal resulting
from the decrease of the signals stored in the sample-and-hold circuits is applied to a usual integrating regulator to produce the

intermediate control signal which will be added to the triangular signal, thus obtaining the control signal for the electronic converter
which will ensure the operation of the photovoltaic panel at the point of maximum power (PPM).

L Applicability
The application of the invention shows the following advantages:
- simplifying the construction and reducing the price of the extreme requlator that ensures the operation of photovoltaic panels in the
Point of Maximum Power (PPM), by avoiding the signal multiplier and by using the usual low-cost electronic circuits;
- increasing the efficiency of medium and low power photovoltaic panels (of the order of tens of watts) by up to 30% (depending on the
operating conditions), thus justifying the attachment of the extreme regulator to the electronic power converter;
- increasing the efficiency of photovoltaic panels of any power, due to the robust stability of the algorithm implemented in the extreme
regulator, according to the invention.

£ Images

Controlled process

Extreme regulator

Figure 1. The structure of the extreme requlator
and the controlled process
Figure 2. Operation of the extreme controller, according to the invention:
a) operation to the left of the maximum power point (PPM);
b) operation to the right of the maximum power paint (PPM)
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2 Title
COMPLIANT MINI-GRIPPER WITH HIGH FLEXIBILITY

£¥ Inventor/s - Contact

Noveanu Simona, Simona.Noveanu@mdm.utcluj.ro, tel. 0264-401645
Noveanu Dan Cristian, Dan.Noveanu@ipm.utcluj.ro

¥ Patent/ Application number
Patent application OSIM: A/00103/26.02.2020

L¥ Short presentation
The compliant minigripper (1) with piezoelectric actuator type stack (2), is made with ten flexible couplings (4), identical, with rectangular

profile with fillets, arranged symmetrically on the single-block structure, having attached piezoelectric actuators of type band (3) to the
clamping kinematic elements (6). The flexible couplings (4) are made by thinning the section of kinematic elements (5), so as to ensure
the movement by elastic deformation of the material from which they are made. The body of the compliant mini-gripper (1) is operated
by the piezoelectric actuator (2), positioned on the symmetry axis of the structure, which by means of flexible couplings (4) and kinematic
elements (5), transmit movement to the clamping kinematic elements (6), which perform the manipulation of objects. The piezoelectric
actuators type band (3) fixed to the clamping kinematic elements (6) allow the extension of the workspace. The attachment of the
assembly is carried out by the fastening holes (7), which are positioned in such a way that both the piezoelectric actuator and the

mini-gripper frame ensure optimal operation.

& Applicability
The compliant minigripper with high flexibility is used for precise handling of small objects in mini and microsystem-specific applications,
micromanipulation of various shapes objects in different environments. By modifying the geometric shape of the flexible couplings
(elliptical, rectangular, parabolic, circular or rectangular with different fillet radu), the choice of the material from which the compliant
minigriper is made (steel, brass, polymethylmethacrylate, polytetrafluorethylene, etc.), as well as by the variation of the supply voltage

of piezoelectric actuators ensures a wider range of manipulated objects and its use in different environments.

£ Images
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2 Title
LINEAR TUBULAR MOTOR WITH MODULAR CONSTRUCTION FOR DIRECT DRIVING VEHICLE
ELECTRICAL POWER STEERING

¥ Inventor/s - Contact

Dan-Cristian POPA, Lorand SZABO,
Technical University of Cluj-Napoca, 400114 Cluj-Napoca, str. Memorandumului nr. 28, Romania

¥ Patent/ Application number
Patent application OSIM: A/00260/14.05.2020

£¥ Short presentation
The linear tubular motor with modular construction for direct driving vehicle electrical power steering has simple parts. The stator

modules are built up of ring type iron core pieces alternated by non-magnetic space holders. Round their yokes concentrated coils are
wound, which are connected in series and form a phase of the motor. The mover is passive, and it is constructed by alternating
ferromagnetic and non-magnetic rings.

The motor works upon the variable reluctance principle. By sequentially supplying its phases a bidirectional linear movement can be

achieved.

£+ Applicability
Due to its very simple but robust construction, this linear tubular motor with modular construction is an excellent solution for direct

driving the electrical power steering system of any type of vehicle.

£ Images

Fig.1 Fig.3

Fig. 2 Fig. 4
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2 Title
DESULFATIZATION, OPTIMIZATION AND APPLICATION TECHNIQUE OF THE SPENT PLATES
PROVIDED FROM CAR BATTERY

¥ Inventor/s - Contact
Simona RADA"? Réazvan OPRE', Andrei PINTEA', Eugen CULEA'
"Technical University of Cluj-Napoca, Romania
(simona.rada@phys.utcluj.ro; eugen.culea@phys.utcluj.ro)
“National Institute for Research and Development of Isotopic and Molecular Technologies,
Cluj-Napoca, Romania

£+ Patent/ Application number
Patent application OSIM: A/00531/24.08.2020

¥ Short presentation

This patent relates to an efficient desulfatization technique of the spent plates from a lead acid battery by the doping with a suitable
content of nickel (ll) oxide or double cobalt (Il and Ill) oxide in order to obtain optimized materials which can be used to make new
electrodes for batteries. The process according to the invention uses as raw materials: the anodic electrode as source of Pb, the cathodic
electrode as source of PhO, from a spent car battery with high wear and powder of nickel (Il) oxide or double cobalt (Il and lil) oxide.
The mixture of substances in the xNiO (100-x)[4Pb0,Pb] or xCo,0, (100-x)[4Pb0O, Pb] with x = 8 mol % NiO or 20 mol% Co,0,
chemical formulas is introduced into alumina crucibles, melted in an electric oven and then overturned on a stainless steel plate directly
at room temperature. The analysis of the XRD data (see Figure b) indicates: i) the recycling temperature of the spent plates must be
achieved at 10500C because at this temperature takes place the decomposition of the 4Ph0 PbSO, crystallized phase;
ii) the disappearance of the sulfated crystalline phases, respectively Pb2S05 (with the peak of 100 % intensity centered at 26.66 o) and
4Pb0 PhS04 phases below the detection limit of the diffractometer for the doped samples. The cyclic voltammograms (see Figure
c) show that the undoped electrode does not give an electrochemical signal while for the materials doped with NiO or Co,0,
voltammograms have a high degree of irreversibility, especially for the doping with NiO.

¥ Applicability

This invention proposes two types of recycled and metal-doped materials for the applications as new electrodes at batteries.

¥ Images

Intersiny [a..)

2 {heta [degres]

Figure: a) The preparation scheme of recycled and metal-doped materials;
b) X-ray difractograms of the recycled materials obtained at varried temperature and with different dopant contents;
c) Cyclic voltammograms scanned for first cycle and after three cycles of the electrode materials in electrolit solution of 5 M H2S04.

Acknowledgements: The financial support of this work was provided by the Romania - JINR Dubna project.
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2 Title
BEAMFORMING COMPACT RADIANT SYSTEM

¥ Inventor/s - Contact
Palade Tudor-Petru, Pastrav Andra-Elena-lulia, Puschita Emanuel-Dumitru, Dolea Paul,
Cristea Octavian, Dascal Paul Vladut, Ratiu Ovidiu
Contact: Prof. Tudor Palade, e-mail: Tudor.Palade@com.utcluj.ro

¥ Patent/ Application number
Patent application OSIM: A/00082/18.02.2020

£ Short presentation

The invention describes a compact radiant system with beamforming capabilities. The radiant system, according to the invention,
comprises a 1:16 combiner / splitter, a switching / phase shifting block and a radiant element block. The radiant element block comprises
eight identical panel antennas, whose reflecting panels form a regular octagonal prism structure, each panel antenna including two open
dipoles. The radiation pattern of the radiant system can be modified horizontally to obtain a radiation pattern with a circular symmetry

or one that favors a certain direction. The system is controlled digitally, without the need for mechanical modifications of the system.

L Applicability
Radio transmissions, cellular communications, terrestrial wireless communications, radio spectrum surveillance, radio detection,

direction finding, target location (RADAR)

£ Images

35



EUROINVENT 2021 — INVENTIONS & INNOVATIONS POSTERS

Department for Research, Development and Inncvation Management
Knowledge and Technological Transfer Center
15 Constantin Daicoviciu streel

400020, Cluj-Napeca, Romania

TEcH NICAL UN IVE RSI" e-mail: liliana pop@stall utclujro
OF CLUJ-NAPOCA y
ROMANIA www.utcluj.ro

Title

SYSTEM AND METHOD FOR WIFI TERMINAL POSITIONING USING ANCHORS EQUIPPED WITH
RETRO-DIRECTIVE ANTENNAS

Inventor/s - Contact
Palade Tudor-Petru, Pastrav Andra-Elena-lulia, Puschita Emanuel-Dumitru, Ratiu Ovidiu, Dolea Paul,

Cristea Octavian, Dascal Paul Vladut
Contact: Prof. Tudor Palade, e-mail: Tudor.Palade@com.utcluj.ro

Patent/ Application number
Patent application OSIM: A/00081/18.02.2020

Short presentation
The invention describes a system and a method of locating a WiFi terminal using the directions found by two or more WiFi anchors.

The WiFi anchors are equipped with retro-directive antennas and are connected to a computing system to which they transmit the
information regarding the determined WiFi terminal direction. The computing system, knowing in advance the positions and orientations

of the anchors, determines the location of the WiFi terminal.

Applicability

Wireless positioning and location, cellular communications, terrestrial wireless communications

Images
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£ Title
SOIL STABILIZATION WITH PLASTIC WASTE MATERIALS (PET)

¥ Inventor/s - Contgct
ANA-MARIA TRIMBITAS (URIAN), NICOLETA MARIA ILIES, ANDOR CSONGOR NAGY, OVIDIU NEMES

Ana.Trimbitas@dst.utcluj.ro

L3 Patent/ Application number
Patent pending

¥ Short presentation
In this study, an approach for the recycling of plastic waste from water and soda bottles as stabilizing material in geotechnical and
civil engineering practice is purposed. The aim of this research is to observe the variation of the shear parameters for clay mixed
with polyethylene terephthalate waste. To investigate the effects of polyethylene waste on the strength of the soil, a series of test
have been performed on the mixture.
By performing a compaction Proctor test, we determined the optimum water content (19%). First samples consisting of clay in the
initial state were subjected to direct shear test. Thereafter, tests were performed on a mixture of clay and polyethylene terephthalate
at a rate of 2%, 4%, 6% (by weight of the clay).Polyethylene was coming from shredded bottles (PET) and was provided by a local
recycle deposit. The clay — PET mixture was prepared at optimal water content of 19% and subjected to the direct shear test.
The initial experimental results show that there is a significant improvement on the shear parameters. This increase is depending
on the amount of waste plastic added to the clay.

£ Applicability
Reusing plastic waste is vital for the development of a clean environment. One of the most recent ways to reuse plastic

wastes is mixing them with soils, in order to improve their geotechnical properties. By using this method, a part of plastic
waste is reused and the consumption of natural materials is reduced.

£ Images

: Lokl

Figure 1. Figure 2, Figure 3. Figure 4.
Shredded plastic waste Shredded plastic waste and clay Mixture of clay + 6% PET at Clay-PET mixture

optimum water content
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£ Title
INNOVATIVE USE OF SHEEP WOOL FOR OBTAINING NEW MATERIALS WITH

SOUND-ABSORBING PROPERTIES

¥ Inventor/s - Contact
SIMONA IOANA BORLEA (MURESAN), ANCUTA-ELENA TIUC, OVIDIU NEMES

loana.Muresan@staff.utcluj.ro

£* Patent/ Application number
Patent Pending

¥ Short presentation

The aim of this study is to obtain new materials with sound absorbing properties using the sheep's wool as raw material. Seven new
materials were obtained by hot pressing (60 + 80 °C and 0.05 + 6 MPa) of wool fibers and one by cold pressing. Results shown that
by the simply hot pressing of the wool, a new product is obtained which can be processed and easily manipulated. The obtained
materials have very good sound absorption properties with acoustic absorption coefficient values over 0.7 for the frequency range
800 + 3150 Hz; the results prove that the sheep wool has a comparable sound absorption performance to that of mineral wool or
recycled polyurethane foam. Hot pressed materials have a much higher density than cold pressed materials. The density of materials
made from hot pressed sheep's wool increases with increasing pressure.

The hot pressed material (WH240_0.05) at 80 °C and 0.05 MPa, of 240 mm layer of wool, with 50 mm in thickness has the highest
sound absorption coefficient values over the entire analyzed frequency range in comparison with WH120_0.05 material, obtained in
the same conditions, but with a smaller thickness for it started from a 120 mm layer of wool. The WH240_0.05 material obtained in
this study has the best sound-absorbing properties at frequencies below 2000 Hz, while in the frequency range 2000 + 3200 Hz it has
values almost identical to mineral wool. Thus, hot pressed sheep's wool has better sound absorbing properties or at least equal to
mineral wool, which is one of the mast widely used sound absorbing fibrous material. Obtaining the environmentally friendly materials
with very good acoustic properties from natural and renewable raw materials, such as sheep wool, without using any binder is an
important step in solving enviranmental problems and in the same time in finding new methods of using the woal.

¥ Applicability

The study explores alternative usage of sheep wool as a construction material with improved sound absorbing properties beyond
its traditional application as a sound absorber in textile industry or using of waste wool in the textile industry as a raw material.
Sound absorbing materials can be used to reduce noise and to obtain an adequate acoustic for enclosed spaces. They can have
many uses, both outdoors and indoors: in industry, commercial areas, relaxation and leisure areas, in areas used for education,
in constructions, on building sites, highways, roads and streets, airports, ports, railways, etc. Materials studied in this research
can be used to reduce noise impact, as decorative panels with sound absorbing role, to improve acoustic conditions, and to
reduce or stop reverberations.
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L Title

SPHERICAL ROBOT FOR THE MEDICAL REHABILITATION OF THE PROXIMAL AREA OF THE UPPER LIMB

¥ Inventor/s - Contact
Vaida Calin, Plitea Nicolae, Pisla Doina, Carbone Giuseppe, Gherman Bogdan, Ulinici lonut, Pisla Adrian

CESTER, Technical University of Cluj-Napoca, Romania
Prof. dr. Ing. Doina Pisla, doina.pisla@mep.utcluj.ro, Prof. Dr. Ing. Calin Vaida, calin.vaida@mep.utcluj.ro

i3 Patent/ Application number
Patent OSIM: R0132233 -B1/30.03.2020

& Short presentation

The invention relates to a spherical robotic system for the rehabilitation of the proximal zone of the upper limb, containing three active
couplers for the purpose of reproducing the abduction/adduction and flexion/extension of the shoulder in the harizontal and vertical
plane and reproducing the forearm pronation/supination in the vertical plane. The invention is directed towards post-stroke patients
suffering from paralysis at the level of the upper limb following stroke, but its use may be extended to other afflictions that result in the
partial or total loss of upper limb mobilization capacity. The robot has three degrees of freedom, achieved through three active rotation
joints that have the axis intersection in a single point, more specifically the centre of a sphere, which relative to the patient will be
transposed over the centre of rotation of the shoulder joint, for the first two rotations, and the third being done around the midline of

the upper limb.

£ Applicability
Medical rehabilitation for patients with upper limb brachial monoparesis caused by a neurological disease. In the figures
below the roadmap towards a successful product is shown, starting from a patient centred design to the development of the

experimental model and its validation in an 5 months long clinical study.

£ Images
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CESTER, Technical University of Cluj-Napoca, Romania
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¥ Patent/ Application number
Patent OSIM: R0132234 -B1/30.03.2020

£ Short presentation
The invention relates to a robotic system for the medical rehabilitation of the upper limb, having a modular structure, each module

having a parallel architecture, with two degrees of freedom. The first module (fig. 1) has been designed for the mobilization of the
forearm (achieving the elbow flexion) and for performing training exercises for the rehabilitation of the pronation/supination motion.
It uses a universal joint and a spur gear mechanism for motion transmission to the end-effector, a custom designed ergonomic handle.
The second module (fig. 2) has been designed for the rehabilitation of the patient’s wrist, namely flexion/extension and abduction/

adduction motions, using a spherical motion of the patient's hand around his/hers wrist.

£+ Applicability
The specific application of this invention consists in the treatment of the stroke related impairments of the upper limb and brachial
monoparesis. The advantages of the robotic system presented in this invention consist in a great range of motions, modularity, while
the parallel architecture increases the stiffness and payload capacity. A complex human-robot interaction has been developed to achieve
a great variety of rehabilitation exercises using different control types like: passive, active, assistive, active-assisted, corrective,

path-guidance and resistive. The system has been validated in a hospital, with patients, for a period of 5 manths.

£ Images
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“Smart table to accomodate management and consumer
needs to low interraction economy in the hospitality
sector”

Andrei UNGUREANU' Florin Alexandru LUCA?

'Phd student Alexandru loan Cuza University, lasi, ROMANIA
2Gheorghe Asachi Technical University, lasi, ROMANIA

The following research has the scope of developing
a prototype of a mobile application in the
hospitality sector. The minimum viable product
consists of the interface between a fully functional
innovative table and a smartphone. Due to the
implications of COVID-19, the low interaction
economy has set different call to action measures
for most of the hospitality sector and has direct
positive economic outcomes.

The app prototype is an Android version, fully functional which
integrates functionalities such as user login, check-in /check-out,
room service order, room lightning and intelligent connection to
the A/C or sound and TV system. The low interaction capability of
customer to check-in or check-out, plus the integration with
payment systems, can allow the hospitality management to
handle the procedures remotely efficiently. Such possibilities are
enhanced due to economic reasons such as less staff working
during the pandemic period, but can as well be improved in the
future for an easier customer management. Future integrations
are to be considered as loT, and intelligent systems are a
fast-growing economic sector. Various implications such as user
management and low interaction capabilities are a critical
success to any hospitality development.

Its potential has also been brought sharply into focus as society
grapples with the impact of the COVID-19 pandemic. As the
world adapts to a new social and economic normality, the need
for an intelligent application creating fluent bridge interaction
strategies in the hospitality sector is more relevant than ever. The
intelligent table has the role of keeping consumer and
management connected, with as little physical interaction as
possible. Such implications have necessary technical and
economic integration capabilities.
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Hydromassage device
Chirazi Marin, University"Alexandru loan Cuza” from lasi
Patent application No. 2354/2020

The hydromassage device consists of a
hydraulic motor (4), driven by the
pressure of the mains water, which slides
controlled on a support (2), on the whole
height of the body or only on a certain
area. The engaged hydraulic motor has a Ry
nozzle (3) of various shapes attached, J
which scatters water and can generate
either a pressure effect or a pungent
effect on the targeted skin. The mains
water, which engages the engine, Is
directed towards the sliding nozzle, and
the user has the possibility to adjust the
temperature. The bar on which the
hydraulic motor slides iIs fixed next to a
regular shower (1), so that the user will
benefit from two sources of water at the
same time, one ordinary from above and
one from the sliding nozzle (5).

Benefits: This will allow the user to use

two therapeutic procedures
simultaneously: hydromassage  and
thermotherapy. Hydromassage by

changing the sliding nozzle and obtaining
the desired effect and thermotherapy by
differentiating the temperature from the
two sources. The device can have both a
home use, in SPA centers or recovery
centers. The other existing equipment is
based on electric drive sources of the
hydraulic motor and represents potential
sources of electric shock.
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Universal chuck with jaws, plunjer and hydroplast
Mandrina universala cu falci, plunjere si hidroplast

Cerere brevet (Patent application): 5315/01.04.2021

Inventatori (Inventors): Seghedin Eugen Neculai, Chitariu Dragos-Florin, Articuci G., Clipa M., Diaconu
Al, Dron S., Moldovanu E, Pantea F, Rusu A, Scortanu C., Sofia L.

Rezumat

Inventia se refera la un dispozitiv de tip mandrina
autocentranta utilizata la strangerea si centrarea
pieselor cu pereti subtiri si a celor cu profil neregulat la
prelucrarea pe masini-unelte.

Mandrina universala cu falci, plunjere si hidroplast,
autocentranta, conform inventiei, este compusa dintr-
un corp 1 pe care este amplasat un disc turnant 2 care
prezinta un canal arhimedic, discul rotindu-se sub
actiunea unui pinion 3, la rotirea discului turnant 2,
produce deplasarea radiala a unor falci 4 (3 bucati) care
angreneaza cu canalul arhimedic, in falcile 4 fiind
practicate niste incinte 5 in care este amplasata o masa
plastica- hidroplast 6, falcile 4 prezentand niste
plunjere 7 care realizeaza prinderea piesei 8, legatura
intre plunjere realizindu-se prin intermediul masei
plastice 6.

Mandrina universala cu falci, plunjere si hidroplast,
autocentranta, conform inventiei, prezinta urmatoarele
avantaje: permite aplicarea fortelor de strangere pe mai
multe directii, permite prinderea pieselor cu pereti
subtiri, permite prinderea pieselor cu profil neregulat.
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Abstract

The invention relates to a self-centering chuck used
for tightening and centering thin-walled parts and with
an irregular profile when machining.

The self-centering chuck according to the invention is
composed of a bady to which is attached a rotating disk
with an archimedical channel, the disk rotating under
the action of a pinion, which produces the radial
displacement of three jaws engaging with the
archimedical channel of the rotating disk, in each jaw
being practiced an enclosure in which oil is introduced,
and each jaw has some plungers that hold the piece, the
connection between the plungers being ensured by a
plastic material.

Benefits:

- allows the application of clamping forces in several
directions;

- allows the attachment of thin-walled parts;

- allows the attachment of parts with an irregular
profile

Contact: chitariudragos@gmail.com
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SHOE LASTS MODELLING METHOD FOR CUSTOMIZED
FOOTWEAR

Mariana Costea, Aura Mihai
Gheorghe Asachi Technical University of lasi, mariana.costea@academic.tuiasi.ro

The invention relates to a method of modeling the shoes for personalized footwear,
by modifying, in a validated order, the dimensional parameters corresponding to the

anthropometric data of the feet.

Figure 1. Illustrated methodology for measuring dimensional parameters of shoe-last

1. stick length (SL)
The method according to the invention 2. toe girth (BG)
consists in modifying nine main 3. Width (LW)
dimensional parameters of the shoe, using 4. instep girth (IUG)
the triangulation technique or the design 5. heel height (HH)
based on the structural matrix, as follows: 6. heel curvature (HC)
7. heel width (HW)
8. toe spring (TS)
9. toe thickness (TT)

BG LW neG HH HC HW Ts 1}
sL X X X
BG X X X X X
LW X X X
G X X X X X X
HH X X X
HC X X X X
HW A X X X
3 15 X o X
_@ m X X X X X X
Figure 2. The dependences between main parameters Figure 3. Structural Matrix

Except those nine main parameters there are also other auxiliary parameters. The procedure
modification of the parameters is of successive type, so that at each step a single main parameter is
modified, which entails the modification of all the other parameters, both main and auxiliary. The
authors found the correct order of modification so the final last is suitable to the subject’s feet.

Acknowledgement

This work was supported by UEFSCDI Bucharest under the Partnership Programme project MOBILITY: Preventing gait deficiencies and improving
biomechanical parameters for the elderly population by designing and developing customized footwear - code PN-II-1I-PT-PCCA 2013-4, contract
122/2014.
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METHOD OF MODIFYING SHOE LASTS FOR
THERAPEUTIC FOOTWEAR BY APPLYING LOAD-

BEARING ELEMENTS

Ghebuta Florea, Costea Mariana, Sarghie Bogdan Theodor, Mihai Aura
Gheorghe Asachi Technical University of lasi, mariana.costea@academic.tuiasi.ro

The invention relates to a method of modifying shoe lasts for therapeutic
footwear by applying load-bearing elements.

Figure |. Defining the active section on the last

The loading elements can be obtained
with the help of 3D printers, thus
reducing the number of used last, and
keeping a single standard last to
which the loading elements are
added depending on the condition of
the subject.

Acknowledgement

The method according to the invention
consists In:
eselecting a shoe last similar in
shape and size with the subject's
foot;
'modelling the selected last
according to  anthropometric
parameters, but also to the shape
of the foot;
scomparing the initial last with
the modified one,
sextracting  the  differences
between the two.

Figure 2. Extracting the load-bearing elements

This work was supported by “The development and fabrication using CAD / CAM system of individualized and therapeutic footwear - Project”, P_38 898,
POC Al1-Al1.2.1-C-2015, Stage Il 2017-2019, funded by MECS -~ ANCSI, Romania.
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# i 7 .
/ Abstract: \ .'f/ Invention:

i\

The use of titanium and titanium-based alloys with
applications in implantology and dentistry has made
remarkable progress in the promotion of new
technologies as well as new materials that have been
developed in recent years. This is justified thanks to
their excellent mechanical, physical and biological
performance. Today's generation promotes new
titanium alloys, with non-toxic elements, with long-

The invention relates to a titanium alloy alloyed
with Mo, Zr, Si, for medical applications having
as alloying elements, nontoxic elements, alloy
intended for medical applications. The
biocompatible alloy according to the invention
has the following chemical composition,
expressed in mass percentages: 78.50-75.50% Ti,
14.50-15.50% Mo, 6.50-7.50% Zr, 0,50-1.50%S5i.

term performance, without rejection of the human

\ ]I N Vi
\ 4 - -
\body. 4

\.\_h_ - e i

_/’/-_ h \'\"--\ - R H\'\
/ Procedures: \

Obtaining consists in cutting the raw material (Ti, Mo, |
Zr and Si) to appropriate dimensions (maximum 5 x 5
x 5 mm), degreasing with volatile organic solvents to
remove impurities, both raw materials and the
crucible used, gravimetric dosing of raw materials
according to the load calculation, loading the raw
materials in the furnace crucible, vacuuming the
installation and creating the controlled atmosphere
(Ar) in the melting chamber, melting the charge by
adjusting the electric power and evacuating the semi- |
\ finished products from the crucible. :

Selected References: S .
/ Conclusion:

A ideal implant is very hard to find because of
series of factors that can appear (chronic
diseases, patient's age and health status).

Mechanical properties obtained are closer to
the bone; The new Ti-Mo alloys demonstrates
a potential medical applications with a small
Young modulus and suitable hardness.

To improve the quality of life, it is our duty to
improve the alloys that can be used as

[1] M.C. Spataru, M. Butnaru, AV. Sandu, V. Vulpe, M.D. Vlad, M.S.
Baltatu, V. Geanta, |. Voiculescu, P. Vizureanu, C. Solcan, In-depth
Assessment of New Ti-based Biocompatible Materials, Materials
Chemistry and Physics 258 (2021) 123959.

[2] Niinomi M., Titanium Alloys, Encyclopedia of Biomedical
Engineering, 2019, pp. 213-224.

[3] Vizureanu P, Baltatu M.S., Titanium-Based Alloys for Biomedical
Applications, editura Materials Research Forum LLC, volume 74 (2020)
ISSN 2471-8890
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Preliminary Processing of Floral Bio-Residues of Saffron
(Crocus sativus L.) as a innovative source for
development of high added-value cosmetic products
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“Gheorghe Asachi” Technical University of lasi, Faculty of Chemical Engineering and Environmental Protection, lasi, Romania

Corresponding author: isimonabarna@yahoo.com

INTROD UCTIONID,

Iloral bio-residues of saffron (Crocus sativus L.) are generated in huge amounts after collecting the stigmas, being higly perishable. Therefore appears the
necesity to be valorised as a innovative source of active biocompounds. The preliminary processing of floral bio-residues consisted in obtaining of enriched
extracts in high-value added compounds using different extraction methods: heat reflux extraction (HRE) and room temperature extraction (RTE) as
conventional techniques and ultrasounds assisted extraction (UAE) as a ,green” unconventional method. The control of extraction process was performed
by assessing of the total flavonoids content (TFC) expressed in mg quercetin equivalent (QE] per ml of extract and total polyphenols content (TPC)
expressed in mg gallic acid equivalent (GAE) per ml of extract.

This study aimed to investigate the influence of extraction parameters (solvent concentration and solid toliquid ratio) on TFC and TPC to compare the
extraction methods in order to obtain high vields of interest bioactive compounds.

Total polyphenolic (TPC) content determined according to Folin-Ciocalteu procedure, using the gallic acid (GAE) as reference standard to register the
calibration curve, The absorbance was measurement at 765 nm and the results were expressed in mg GAE/g;

Total flavonaids (TFC) content - determined according to spectrophotometer-based method using a solution of AlCl; 2% in the presence of methanol The
results were expressed in mg QE/g, considering the quercitin (QE)-based reference calibration curve. (1)

RESULTS AND DISCUTIONJJ I X

‘g 4 "i'- % !I “-;__-_.__ - -__- i % : -1I
§as 1 1 2]
£ 11 = !
2ol i’
Elll.;: o 1 I 110 I 1
8 u: { : I sfLRatio -
FHOH 30 FTOH 50 FTOM 70 HRE WTFC g QF/ml) @ TPC |mg GAE fml]
Solwent concentration
BTG (mg LEml)  ® TPC jmg GAEfml) - J
HRE @ e e s
5% I e .
E ’ ! A ) =
5. [ ] il I concentration |§
§n5 |"_/_. . — R Ethanal 700 110 118 115
) g Fonse  eron7o i i 4 " Tk Ing[_‘;:,:lll}mmivt |roge GAE )
Solvent concantration = All the extracts of saffron bio-residues presented phenolic | ¢ )
UAE SR SRR compounds. Total flavonoids content (TFC) and total polypenols
content (TPC) were evaluated. E 61
- = [t can be observed that for all extraction methods the solvent £
E 5 - concentration is the main parameter that influenced the TFC and TPC B : —
Ba values. TFC varied between 0.55 - 3.77 mg QE mg/ml and TPC Ej I
g between 0.77 - 3.65 mg GAE/ml. The solvent that facilitated the 3, I__ [l s
§j i i i = obtaining of the higher concentrations was 50%v/v ethanol for HRE, L8t A o "
5[ . 30 for UAE AND 70 RTE. il
Bl R Hite = The increase of solid to liquid ratio determined the decrease of the
Salvent concentration 5 = = RTE ® HC (mgQE/mil) T8 {mg LAk sml)
o TIC [mgATfml) < TEC (mgCAR ) phytocompounds yields, therefore the 1:10 ratio assures the higher
RTE concentrations for the TFC and TPC for the applied techniques.

p concrusions

v" Conventional methods (HRE and RTE) require a high consumption of solvents and long extraction times
improve the penetration of the solvent and the release of phytocompounds. UAE can allow shorter ext
compared to conventional methods.

v" This work demonstrated that TFC and TPC are influenced by the applied extraction techniques. The results assessed that saffron floral bio-
residues can be processed to obtain high yields of phytochemicals (TFC) opening new paossibilities to become a valuable source of actives with
applications in the pharmaceutical, cosmetic and food industries.

v" Investing in this by-product, saffron bio-residues, may be a promising approach to minimize losses and potentially increase further the economic
value of this crop.

v Preliminary results lead to the idea of deepening the study of the extraction process by reflux [HRE) and ultrasound (UAE) te obtain
hydroalcoholic extracts of saffron.

‘ REFERENCES - L. PAVUN, L., USKOKOVIC-MARKOVIC, S, JELIKIC-STANKOY, M., DPIKANOVIC, D, DURDEVIC, P, Determination of Flavonoids and Total
Polyphenol Contents in Commercial Apple Juices, Czech | Food Sci, 36(3), 2018, 233-238.
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: f\ Enhancing antioxidant ability of resveratrol used in dermato-cosmetic products Uy
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Corresponding author: delia.turcov@gmail.com

solution for a new dermato-cosmetic formula.

The efficiency in antioxidant activity is higher when combining different natural compounds able to combat oxidative stress impact and preventi
adverse reactions of synthetic ingredients.Based on bioactive properties of resveratrol (RV), enhancing antioxidant ability was attempt, in order to!
obtain a new dermato-cosmetic formula with improved biological effects. For this purpose, different concentrations of resveratrol (1%, 3%, 5%) were |
associated with 0.5% concentration of ferulic acid (FA) and different mixtures have been studied. Results indicate that the optimum associations are!
1% RV:0.5% FA 1:1 and 1:2, or 3% RV:0.5% FA 1:2, in v/v ratio. Economical cost versus benefits criteria will stand for choasing the most advantageous:

Human society evolution has lead to an unprecedented technological development
, to higher level of pollution, natural|

an;d the ma,st_. urban arid mndern [Ifesty!e but_ lso

W Ihg_]lEEH_radwal scavenging ability of the samples

was calculated as the inhibition percentage (1%)
| using the equation (1).
“”5 ((Ay: - Ap)/AD) x 100

(1)

A, = the absorbance value of the DPPH ethanolic solution of 0.1 mM; A = the
absorbance value of the tested samples

The ABTS radical scavenging ahility of the samples was calculated as the inhibition
percentage (1%) using the equation (2):

1% = (A - A)/A,) x 100 (2)
A, = the ahsorbance value of the ethanalic solution of ABTS**, A, = the absorbance
value of the analyzed samples

FRAP is based on the ability of antioxidants to reduce the yellow-colored
tripyridyltriazine  -Fe(3+) (Fe (I1I) -TPTZ) complex to the blue-colored
tripyridyltriazine — Fe(2+) (Fe (II) -TPTZ) complex. The measured antioxidant
capacity is usuallyexpressed in mM FeS04, Trolox equivalents

are compounds which help the body to fight oxidative stress, to prevent
or stap the production of free radical species, helping in removing them ‘and
ameliorate the oxidative damage in cells and tissues.
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Figure 1. Comparison of DPPH and ABTS metheds of antloxidant activity evaluation for the
mixture of Resveratrol and Ferulic Acids. Mixture RV:AF (v/v): RV1% [ R1 1:1; R2 1:2; R3 1:3; R4
1:4]; RV3% [R5 1:1; R6 1:2; R7 1:3; R8 1:4]; RV5% [R9 1:1; R10 1:2; R11 1:3; R12 1:4]
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Figure 2. Comparison of DPPH and
ABTS methods of antioxidant activity
evaluation for the mixture of Resveratrol
and Ferulic Acids. Mixture RV:AF
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Mlxmg Resverastrol with Terulic Acid is extremely beneficial, i nn{arovmg the antioxidant
) capacily of resveratrol. while maintaining its recognized biologically active praperties.

The mixtures of 1% and 3% resveratrol with 0.5% ferulic acid in a ratio of 1: 1 and 1: 2
proved to be effective In this direction.

The performance of these four final mixtures in ferms of "antoxidant activity" has
proved to be similar, but clearly superior to resveratrol. 'he criteria that will make the
difference in the use of one of them in practice will he represented by the therapeutic
properties of the final dermato-cosmetic preparation and the *final product-hencfit”
rato,
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Valorization of residual biomass as biosorbent for removal organic
chemical pollutants from aqueous media
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Abstract
The [paper aims is 10 present new bioproducts that capitalize on industrial by-products (residual microbial biomass-RMB). RMB by immobilization in sodium alginate has been tested as a potential
biosorbent for retaining organic chemical pollutants (i.e. Brilliant RRed HE-3B and Orange 16 reactive dyes) from aqueous meadia. In this context, it were obtained and studied biosorbents based on
Bacilus sp. and Lactobacillus sp. immobilized in sodium alginate. The biosorption process has been studied in order to establish the optimum conditions of process. The effect of various experimental
pardmelers such as bioscrbent dose, lemperature, inilial dye concenlralion, dyes lype, parlicle size and sclution pH were invesligated,

In order to increase its biosorption
properties the bacteria is firstly treated
with NaOH 0.75M at 70°C for 15
minutes and dried. For immobilisation,
the biomass cells are first mixed with a
solution of sodium alginate 1% (soluble
in water, which in the presence of
multivalent cations, usually Ca®*, forms

Dyes. The selected dyes: Brilliant Red HE-3B and Orange 16 were used as
commercial products, and are characterized in Table 1. Aqueous stock solution of
dyes, with desired concentration, were prepared using the commercial sall form of
the dye and dislilled water. The working solutions were cbtained from siock
solution by dilution with bidistilated water,

Rernoval of olk cno fals
(solid waste| from
wastewater usng a mixture

Table 1. Characternistics of the selecled
dyes

of Bacilus sublils, Bacilus a gel that allows the entrapment of
megaterium. Bacilus bacteria cells). Thig is then dripped into .
licheniformis  and  Racilus a cooled caleium chloride solution of

amyloliguetaclens-, of 35 C
and 150 rpm, in on cerocic
systerm for P& hours.
Qbtaining laclic acid using
Laciobacillus rhamnosus,
Laciobacillus planioum,
Llacilobacilus cosei solaled
in the laborotory, at 37 ° C
and 250 rpm, for 48 hours.

0.2%.

Aqueous dyes
solutions with different]

Noio. Abbroviations: Bred - Brillian Red HE-3E; 016 - Orange
18;

Locltobacillus

Biosorbent —microbia
residual biomass-RMB
immobilized in alginate

.

working concentration
(25mL)

|

/

adjusted to the required value by adding HCl or NaOH 1 N aqucous solution, and was mcasured with a RADELKIS OP-271 pH/lon analyzer.

[ The system was maintained at constant temperature in a thermostatic bath and under discontinuous stirring.

OThe biosorption efficiency of the microbial residual biomass-RMB immobilized in alginate was evaluated by determined the amount of dve edsorbed q (mg/ g)
e gnd by percentage of dye removal , R (%): R=[(C,-C]].100 / C, (%)

4= ¥

where: €, ::mcl Caye initial and the equilibrium concentraticn of dve in solution in mg/L, € is the amount of biomass immobilized in aiginate granules (g) and V is the volume of solution (L).

after 6-24 hours‘

. —

Decantation

Characterization the adsorbent

loaded with dye

The concentrafion of the dye in supernatant was detcrmined |
using a specfrophotometer-based method, with an UV-VIS
Digital Spectgophotometer, model S 104D /WPA

ct of solution pH, and diameter of immobilized bmmass> L ] Resu1ts a C

‘@nules. The solufion pH is an extremely important parameter i
tudy of the adsorption process, because its value depends both
e alsorptivnfol the biosorbent surface and on the availability
crtain ionicfform of the specics to be adsorbed. The effect of
on the biosorption of dyes onto immobilized

Effect of biosorbent dose and phases contact time

Io investigate the effect of dose of the biomass immobilized in alginate on the removal capacity of dyes from aqueous solutins in
the established concentrations and favourable pH, biosorption experiments were carried out with different biosorbent amounts
for 6 and 24 hours. The results, presented in Figures 2, showed that the amount of dyes biosorbed per mass unit of biomass
decreases, An amount of 0.2 g wet biosorbent/L assures adequate biosorption capacity and was chosen for subsequent

biob¥ass was examined and the results are presented in Figure 1. _ 3 > e > ; - il ;
g = experiments. Also, an increase in the amount of biosorbed 016 dyes with the decrease of diameter of immobilized biomass
» L = 350 granules was observed . The phases contact time influences the biosorption process
1% =g -
*® J/:/\\ ==Lr 308 /\ L2 2 250
o] g IIJI \\. 250 "f i & "] ,,_\
” \ . el B
% / \\ g j = S i ) L:—_-_-'_. i
< N, =10 o . i f ) ey 3
3 g 4 3
A b I \ i { " bt | e
| W y —— I e
% 50 i’ x /) P e f “.jf;{ . n.T:___H_‘_.
L) - " é{/' _— M " .jrf’ w o
L] 2 [} 3 s i o 5 10 i R T =) e A (s - xt -
o pH © @1 €3 D3 G: 88 es  oF ® s a4 oD T Ml % o o 0.5 1 15
B osors e dom, § Dloécrtmntiém, g biosorpent dose, g/l
ed 016 Bred Bred 016

Effect of pH , contact time and type of dyves on the biosorption onto
biomass: Bred-Bacillus sp. : Cy=544 mg/L; T=189C; &1 = 0.5mm,
m.; 016- Lactobacilius sp.: Cy=85925 mg/L; 1 =207C; @=2mm

Flgure 2. Effect of adsorbent dose , phasas contact time and diameter of granules on the biosorption of dyes onto immabilized
biomass . Brod - Bacillus &p.: C,;=54.4 mg/L, pH= 2, T = 18 7C/ @1 - (\5mm, ®2-1.5mm ; O16-Lactobacillus sp.: {,=85.95 mg/L; T= 20
Y pH= 2, (@1 - 2mm, €2-3mm; €3 - 4mm)

Effect of initial dye concentration and the temperature

It can ohserve an increase in biosorption capacity of Brilliant Red HE-3B with the increase of the initial dyes
concentration and temperature. The sorption capacity is more efficient at T = 18°C for both @1 = 0.5 mm and
@2 = 1.5 mm, being higher (approx, 275mg / g biosorbent] in the case of granules with @1 = 0.5 mm, due tv a

Alginate immohilization of hiomass (Baeillus sp. and Lactobacillus sp)
larger contact surface of the phases.

granules leads to a biosorbents efficient in removing dye from different

wastewaters @1 o
E = : L
2 S s _/_,_.o T /.—'/_ ‘_HH‘“_\_\
) . ) g = : = Ll P‘/ /"—_rﬂ' " - P . B
The biosorption capacity of the immobilized biosorbent is mﬂur:nl:cd‘ £ AT — Ll g= b
by initial solution pH, dye concentration, dose and particle sizes of e i ’r'/— o 1emce| ¢ R o e
binsorhent, diameter of immohilized hiomass granules and phases Vi SIf 5
contact time. Gl . p
L
L 23 50 T 100 128 5 ue m - m W W Ot uA W
Cn, gyl e gl

This work was supported by a Grant of The Romanian Ministry of Research and Innovalion,

il Figure 3. Effect of initial Sred dye concentrations and temperature on the biosorption
CCDI-UEFISCDI, project number PN-1I-P2-2.1-PED-2018-1063, within PNCLI 111

onte immobilized biomass of Bacilius sp.; pH = 2; @1 = U.5mm, @2=1,5mm.; 24h;
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OBJECTIVE

The project purpose is %o improve business sustainabidity assessment process. Thus, the research results aim to identify fum's sustainability profile and to propose
solutions to business sustainability improvement

INTRODUCTION

Organizational sustainability is an approach that aims to create long-term value for stakeholders by implementing a business strategy that focuses on financial,
environmental, ethical and social issues. Business sustainability in essence represents the synergy between three organizational dimensions: environmental, social and
economic. Significant deviations associated to operational symmetry between these key components could generate a decrease in organization's market value. Business
sustainability assessment represents a complex statistcal approach, presented in some cases as unclear in the iterature, but charactenzed by an ongoing need for
flexible nstruments with a wider spectrum of applicabiity

MATERIALS & METHODS

The studied population is represented by listed Romanian companies. Thus, in order to achieve the research objectives, the E
studied population is mainly represented by companies listed on the Bucharest Stock Exchange (BSE), and the final sample
proposed for analysis includes 30 large national companies. Starting from the specialized literature, the following model -

'
f ] L)
associated with organizational sustainability - is considered - Figure 1 - ﬂ
In this research project o obtain the estimated results, the data analysis was performed using IBM SPSS 22.0 (Statistical | ! |

Package for the Social Scences). Business sustainability profile identification was operated using multiple correspondences

analysis (MCA) ORECT ECONOVIC
The vanables related to the three dimensions of sustainability as well as the one related to the sustainability score were

introduced in MCA KPS VAR My RSN VIR N ———
The analyzed variables are categorical obtained starting from the previously estimated scores (on each component separately), taking into account the marks: minimum,
Q1, Q3. and maximum; hence: (i) for the values between minimum and Q1 the category Low was considered; (ii) for the values between Q1 and Q3 the Medium category
was considered; (i) for the values between Q3 and maximum, the High category was considered

RESULTS & DISCUSSION

Based on the data analysis in MCA, were obtained the following results (Table 1 & Figure 2) _ Joint Piot of Category Points

The diagram in Figure 2 shows the sustainable performance profile according to belonging to one of the
categories related to the three dimensions (economic [financial], environmental, social). Thus, a company
whose sustainabiity score is high can be characterzed by a high financial, environmental and social
performance. At the same time, a firm whose sustainability score is average, can be characterized by
average values of financial performance, average values of environmental performance and average and
low values of social performance. Last but not least, a company with a low sustainability score can be
characterized by a low financial, environmental and social performance

Oimention 2

in order o develop solfions, based on research resulls Is

proposed the following

(1 n the business case that are characternred by a ow

level of value associated with environmental dimension, o

Is recommended 10 significantly reduce waler consumption Percariies
and NOx and S0O2 emissions (process mprovements

analsts of uzed malerials and raw materiais

refurbishment na-of-pipe controd mechanizm — - - - Owsenion 1

implementation, etc.) Taw- Stamics by MCA  susterab ity profe certfc o
F ey Caepred vwtieh e

(2) In the business case that are characlerized by a low level of value associated with the economic (fnancikal)
dimension, & is recommended to analyze the environmental impact induced by past or present investments. notes the
need for investment In non-poliuting technologies

(3) In the business case with a iow level of value associated with the soclal dimension, R is recommended o ralse
awareness regarding the importance of human resource skills development through raining, operate safety training, and

maintamn ocal communily empioyees a a reasonable level

CONCLUSIONS:

It was found that the assessment of organizatonal sustamabiity is a complex statistical e
approach, presented in the literature as sometimes contradictory and unclear, but characterized - v 4 LB, Puie
by a current need for flexible tools, which have a wider range of applicabiity. The purpose of ' e e
this approach was determined by the need to improve the process of assessing organizational e yagha S SUPRE S
sustainability, by combining basic research with applied research. Consequently, the results of

this research approach aimed to complete the Merature associated with organizational

sustainability and to identify a business sustanabdity profile

Currently, the literature presents the fact that approaches associated to indicators and

evaluations operated through them on business sustainable development is vast and follows

the progress associated to theoretical approach and proposals in this case paradigm. However,

research in this area, although growing. does not seem to have advanced in terms of

assessment tools application related to current contexts challenges
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STATISTICALMODEL ON TECHNICAL SYSTEM
POWERED BY ARTIFICIAL INTELLIGENCE
Adrian Vilcu', lonut Herghiligiu', Bodan Robu?

' “Gheorghe Asachi* Technical University of lasi
< "Alexandru loan Cuza" University of lasi

PROBLEM EXPERIMENTAL RESULTS

The analysis of the influence of Production (P) and Quality 1. Statistic methods and 2. PEM

(Q) strategies on the parameters of the safety in operation The set of experimental values resulting from the
reliability (MTBF) and maintainability (MTTR). application of the programmed experiment method are:

 OE— s " . AATRE auTI MTBF - normal probability
m,Mmn 5 R.k,"!\. — — - ot
PQ |Rm, .".‘u\‘-ﬁ- RMPRPQ) F—r—> 1424 - 371 X o
s oLy —_—

| S

Figure |. Safety managenent as a first oeder feodback system

This problem can be considered systemically as a first order

feedback system (figure 1), where ¢ represents the error MITTR - normal probability
between the measured values of reliability (Rm) and 91 : e
maintainability (Mm) and calculated values of reliability (Rc) and

maintainability (Mc) by mathematical modeling of technological

process (R,M)=f(P.Q).

METHODS y

1. Statistic methods

Statistical methods are used to analyze the regression model and

and testing the normality of the series.

2. Programmed experiment method (PEM)

MTBF=93335,11+9.571*P-48448°Q MITR=92880+2,114°P-32030,204°Q

3. Neural technique

Neural
network ’
training

MTBF
surface and
contours

AR
surface and } - 4
contours

4. Hybrid genetic algorithm
Model: y=a0+blx1+b2x1A2+¢c1x2+c2x272+d1x1x2

The method of the programmed experiment determines a
solution for the optimization problem by looking for it in the
solution space on the 2 directions given by the independent
parameters that minimize the objective function error.

3. Neural technique

Neural modeling is a bio-inspired technique that consists of an

interconnected structure, trainable for the modeled system MTBF dl c2 cl b2 bl
132,1119|333932|-2E+06(0,00012| -48,7 | 2E+06

(supervised learning), which provides, synchronously, values for - : - .
the output parameters (M, R) depending on the values of the MTTR dl o S| I | b2 bl | a0
input vectors (P, Q). 32,5162 168066 -9E+0 0,00075 -65,51 1E+064

4. Hybrid genetic algorithm Conclusions

In this approach, genetic algorithms are used to determine the Absolute approximation error for each model (h)

coefficients of the regression equation based on their search for Statistic Neural Mathematic Genetic

the optimum throughout the solution space. MTBF MTTR MTBF MTTR MTBF MTTR MTBF MTTR
30 31 20 24 29 27 28 27
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Dome City
Dome City is made of several circular arches intersected in the cénterand
having their ends joined using cables, like buttresses, thus presenting a
flexible behavior, best fitted for seismic areas. The innovative concept here ™
is given by the way of vertically arranging the buildings, namely lifting
them on cables, therefore starting the construction on top. A cable will be
lowered fnznﬁ the point given by the intersection of the arches and from
other carefully calculated points, and will be attached at the base of the
constrﬁcﬁon foundation.

<
Thls principle can be applied to build the highest building in the world, as

well, a5 the cablgs on which the building.is formed could be lowered from-a
sMerefbl ing the Earth, and fixed in a ve‘ry solid foundation in the
ground.

Rendering representing the
way of putting the idea in
the theme

Rendering representing the™
climbing model of the cable
structure

In this way we can build literally to the sky and beyond!

Neculai Oana , Barbu Marian Bogdan
Technical University “Gheorghe Asachi” of lasi
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Ve Wnd@r the sea hotel — Hotel Halklda

»N eculal Oa.ré Camaara Alexandru Technical University “Gheorghe Asachi” of lasi

The concept of this hotel is
based on the idea that people
could not just explore the
sea from a ship or by diving,
but they could also spend
holidays there. The idea
involves a hotel situated
under the sea, for people to
have a unique experience, in
the tranquility of the sea.
Thus, the people can admire the beauty of the sez
environment from the window of their hotel apart-
ment. All sides of the hotel and the middle facades
have semi-cylindrical shaped window - walls, which
give a wider perspective angle.

The hotel has a structure type with a central core
made of reinforced concrete, the floors are in con-
sole and the glass of the windows is well sealed.

The hotel has a parking area on the first two levels,
as the visitors will reach the hotel by a ferry. The
project involves also the following facilities on the
roof’ a recreation area with green areas with palm
trees. On the first floor there is a restaurant, a café,
the reception and the parking. The access from the
roof to the hotel is done by four elevators, in the
central reinforced concrete core of the structure.
Startmg from the second floor there are rooms and

part __‘_'__._ents placed around the central core of the

Thc ventllatwn system is the mechanical ventila-
tion heat recovery type (MVHR). The heat recovery
unit is placed on the roof. Extra fresh air and recre-
ation areas are provided by greenhouses placed at
the submerged levels, with luxurious green plants
that can ensure fresh air even under the sea.
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Simultaneous infrared photo-stimulation with physiotherapy exercises, in the . —
rehabilitation of post-traumatic hand | ‘ ‘

llie Onu, Doru Andritoi, Calin Corciova, Rober Fuior, Catalina Luca, Anca-lrina Galaction

University of Medicine and Pharmacy “Grigore T. Popa” Iasi, Faculty of Medical Bioengineering

Infrared therapy is a new and innovative light-based method to treat pain and inflammation in various parts of the
body. Unlike ultraviolet light, which can damage the skin, infrared light enhances cell regeneration. Infrared light is
delivered to the site of injury or inflammation at certain wavelengths, promoting cell repair.The key characteristic of
infrared light is its ability to penetrate even the deep layers of the skin, providing better pain relief. Also, infrared light
is safe, natural, non-invasive, and painless. Thus it may be able to provide a broad range of health benefits.

A Infrared (IR) is electromagnetic radiation with
wavelengths between 760 nm and 100.000 nm. IR
can improve the healing of skin wounds, pain relieve,
stiffness relieve, fatigue of rheumatoid arthritis, and
post-traumatic recovery. Post-traumatic hand
rehabilitation is a sensitive area of physiotherapy, due
to the complexity of the anatomical structures of the
forearm, fist and fingers. The most common injuries
are those in the field of orthopedics, traumatology,
closely followed by specific injuries from plastic and
reconstructive surgery. From the perspective of
rehabilitation with  physiotherapy, the biggest
challenge is to restore the function of the hand, the
prehension, opposability of the fingers and pluridigital
grips (bidigital and tridigital). In hand physiotherapy,
pain and stiffness in active and passive mobilization is
the biggest challenge. Classical physiotherapy
protocols do not include forms of simultaneous
therapy, which could facilitate the exercises
performing’s, losing important time in recovery.
Simultaneous IR therapy - physiotherapy exercises,
shorten working time, bringing benefits to the patient
from the perspective of pain and stiffness.

The novelty is the conception of an optimal
physiotherapeutic protocol using the combination
IR with exercices during the standard treatment,
reducing the local pain, stiffness and accelerating
the of rehabilitation process. A physiotherapy
treatment design was created so that the standard
passive and active exercices was supplemented
with IR in order to accelerate the rehabilitation
process.

Results and advantages:

@ pain management without drugs;

@ reduction of local inflammation;

@ reduction of stiffness;

@ good management of the rehabilitation program,
reducing in half the recovery time;

@ the procedure is non toxic and safe for the patient

@ low costs and it's versatile.
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Light contral

DISPLAY

Fig. 1 Control diagram of the IR system
IR parameters was:
- source - two Philips bulbs PAR38 IR 175W E27 230V Red
1CT/12;
- exposure time 15 minutes
- face-to-face orientation of the bulbs

Physiotherapeutic protocol exercices:

- the patient's hand is between the two light sources;

- the physiotherapist performs passive mobilizations of the
fingers and wrist for 4-5 minutes;

the patient performs for 10-11 minutes active
mobilizations at the command of the physiotherapist with

previously demonstrated exercises.
- .

Fig. 2 Patient exercises under guidance of the physiotherapist
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i A Combined sEMG and Sensors System for Monitoring
i Functional Activity in Medical Rehabilitation

Corciova Calin, Andritoi Doru, Luca Catalina, Fuior Robert
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University of Medicine and Pharmacy “Grigore T. Popa” Iasi, Faculty of Medical Bioengineering

INTRODUCTION

Rehabilitation process due to stroke or accident related injuries are based on clinical assessment tools which can be executed
by self-report (home-based) and observer-rated (done at rehabilitation centre). Observer rated by caregivers can be time
consuming and patients require to have repeated observations at rehabilitation centre which can be costly. However, early
home-based rehabilitation proved to promote a better physical health because it appeared to permit motor and functional
gains that occurred with natural recovery and satisfaction with community integration. Continuous monitoring of physical
activity is an important subject in the area of rehabilitation. The results obtained from these observations can be used to
determine the progress and effectiveness of a rehabilitation program.

A. System Architecture B. Results and discussions
The system involves attaching devices to the affected Any movements due to arm bending, sudden arm acceleration
human limbs in order to monitor patient’s physical activity. and muscle movement activity will be detected and sent to

Arduino microcontroller and processed to be transmitted to PC
via USB connection for online real - time data logging or SD
card data logging.

Miniaturized sensors such as accelerometers, flex sensors
and force sensitive resistors are widely used in developing
this assistive device. Accelerometer is a device which
measures acceleration indirectly through inertial force. Due
to this ability, accelerometers have been used to track
motion of human. Flex sensor can effectively measure
movement and flexibility of muscle. Force sensitive resistor
can detect flexion and extension of individual muscles.

Sensory unit:

Flexible sensors: Resistance value of the sensor is about
8,000 Q (8K) at 0°. The resistance will gradually increase if Fig. 2 Location of sEMG and FSR targeted medial extensor
the flex sensor as being bent inward. At 90° the resistance carp radials on the lower arm.

value is about 10-14K Q. The flex sensor may be bent .
greater than 360° depending upon the radius of the curve;
this will further increase the resistance value to increase
further. Its life cycle is more than 1 million bend.

Force Sensitive Resistors: A force sensitive resistor (FSR) is
also another type of resistor which is composed of polymer
thick film. Its resistance changes when physical pressure

%0 60 7O B0 S0 100 110 120 130 140 150 160 170

applied to the active surface. Time (200munit)
Accelerometer: Analog Device ADXL 355 (3g) This Fig. 3 sEMG and force sensitive resistor’s results based on
accelerometer is a thin, low power and small 3-axis hand grasping activity

accelerometer which can give analog voltage output. X - axis g force

Muscle sensor: The MyoWare board acts by measuring the

filtered and rectified electrical activity of a muscle. It gives E

the output from 0 to Vin Volts depending on the amount of S

activity in the selected muscle

Main unit: i 1T M stensn iltlu:'lel!l 121 131 %41 151 96 17T W 1

Arduino Mega 2650 microcontroller Fig. 4 Signals from accelerometer for object reaching

activity

In order to successfully validate the signals, a set of
validation indicators was calculated. Each indicator was
selected based on a different criterion. Spearman’s
correlation: assesses the monotonic relationship of two
variables. It can move between —1 and 1, 1 when signals are
identical and —1 when signals are fully opposed an Energy
ratio: compares the amount of energy step by step, testing if
the sEMG waves have the same shape.

Fig.1 Block diagram of the system

Conclusion and Future Scope

As health care services are important part of our society, automating these services lessen the burden on humans and eases
the measuring process. Also the transparency of this system helps patients to trust it. The device could be used for high
intensity repetitive task without the presence of therapist which has potential to adopt a home based therapy. The objective of
developing of this systems is to reduce health care costs by reducing physician office visits, hospitalizations and rehabilitation
testing procedure.
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SMART DEVICE FOR INDOOR AIR QUALITY
MONITORING IN HOSPITAL UNITS

Fuior Robe 't, Andritoi Dom Luca Catalma Co;oovca Calin

> and Pharmacy “Grigore T. Popa” lasi, Faculty of Medical Bioengineering

INTRODUCTION

In the context of widespread transmission of the SARS Cov2 virus, isolation policies have become the norm. The hospi-
talization of critically affected patients, in isolation units, requires remote monitoring of patient and environmental para-
meters. Also, certain dangerous situations can be noticed by releasing a large amount of oxygen in the rooms, which can
become catastrophic. As oxygen is a flammable gas, so it maintains combustion, it can become a real danger, when sour-
ces appear nearby to contribute to the triggering of an unpredictable event. Air quality could have an influence on the we-
[l-being of the patient. The purpose of this project was to develop an intelligent monitoring system of the oxygen levels,
temperature and humidity in the isolations units of the Covid19 patients. The proposed system wants to bring an impro-
vement of the O2 concentration monitoring in the salons, respectively in the ATI sections. It is composed of an Arduino
Nano development platform that represents the central core of the system to which is attached a set of sensors for
Oxygen, temperature and humidity. Since the monitoring data will be stored on an SD card where you can view the history
of all recorded data, and the alarm part will be done in two steps, one in which an automatic message will be sent to the
default phone number when the value the concentration in the room is exceeded and an acoustic one through a buzzer.
For the display part, it was decided to choose a small OLED

A. SYSTEM ARCHITECTURE

In the context of widespread transmission of the SARS
Cov2 virus, isolation policies have become the norm. The key
public healthcare interventions to limit the intra-community
spread of the SARS-Cov2 virus are isolation and quarantine of
close contacts. Among the critically ill about 65% require
intensive care and associated mechanical ventilation.

The monitoring of environmental parameters can be
part of an integrated care system aimed at reducing adverse
events for the patient. Improper handling of the oxygen delivery
systems associated with electrical faults can lead to adverse
events (burns, explosions) which could seriously affect patient
safety. The monitoring of indoor oxygen levels could be serve as
a warning system for the possible error of oxygen leakage.

2. TEMPERATURE SENSOR:
The DHT22 sensor is a small, inexpensive
and handy humidity and temperature
sensor. Use a capacitive mois-ture sensor
and a thermistor to measure ambient air and
body surface. It can be placed in the upper
limbs, but also in the heart area. It provides a Figure 3. Temperature &
digital signal on the D2 data pin. LRy

3.ARDUINO NANO:

The Arduino Nano development board
contains a microcontroller that operates
at a supply voltage between 3.3-5.5V. It
contains 16 external input and output
ports, 6 PWM ports.

e GEM &GP

For the display of information from the
sensors a new techology OLED display
was incorporated, which has a low energy
consumption for a 128x64 resolution.

Figure 5. Display OLED

5.5D & GSM MODULE:
The SD shield is powered by a 5V power
supply and also has a set of ports through
which the connection between the module
and the Arduino development platform is
made. The GSM module transmission of
emergency messages to the dedicated
service is done automatically when the entire figre 6. GSM & SD module
system will detect that the degree of oxygen
concentration is above the allowable limit

Figure 1. Arhitecture diagram

B. DESIGN METOHODOLOGY

1.0XYGEN SENSOR:
The oxygen sensor was used for determinig

oxigen levels in the isolation units for recovering

post-covid 19 patients which require special

care. The sensor has an electrochemical cell

which detects indoor oxygen levels. Figure 2. Oxygen sensor

— I 4.DISPLAY OLED:

C. CONCLUSION AND FUTURE SCOPE S ————cny

The device proposed could be implemented in a system that improves patient safety in the
intensive care units or isolation units of patients using oxygen ventilation systems for the
prevention of adverse events.

The advantage of this device stems from the capacity to detect changes in real time and to send
warning signals to healthcare personnel in case of exceeding indor oxygen levels.

Figure 7. Variation of oxygen and azote
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Dept. of Organic, Biochemical and Food Engineering, D. Mangeron 73, 700050 lasi, Romania; e-mail: dancasca@ch.tuiasi.ro
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M. Kogalniceanu 9-13, 700454 lasi, Romania; e-mail: anca.galaction@bioinginerie.ro

ric acid, with chemical name trans-butenedioic acid, is an organic acid, intermediate in the citric acid
eing widely found in nature. Due to its excellent properties, fumaric acid has applications in various
ins, being used in food and farming industry, resin industry, pharmaceutical, and biomedical field
ric acid esters are involved in formulation of drugs used for treatment of psoriasis, drug delivery

‘acid is produced via chemical conversion of maleic anhydride, but this process involves the use of
nical substrates which are non-renewable resources and there is an increasing concern over
lity. Thus, biotechnological route for production of fumaric acid has been studied using fungi from
pecially R. nigricans, R. arrhizus and R. oryzae species.

‘Extraction column equipment The aim of this study was to recover fumaric acid from aqueous solutions by a non-conven
method of separation, namely reactive extraction. -

||\u|j_l‘el'?-‘metef organic
' phasa The experiments have been carried out using an extraction column with vibratory
offers high interfacial area and the possibility to reach rapidly the equilibrium state
aqueDlis = the initial concentration of fumaric acid in aqueous solution was 5 g:L, pH
| il = the extractant, Amberlite LA-2, concentration varied between 5 and 80 g:L1
= solvents: dichloromethane, n-heptane the phase modifier, 1-octanol , was

solvent with a volumetric fraction of 0.10
= HPLC determinations of acid concentration

n-heptane KK-M 1.31:104 (12 mol?)
[FACOO 300, {010 |

FA(COOH), .0,

K= :
dichloromethane £ . Fi e o 1.89-10% (Lmol?)

n-heptane + Ko o LFACOOH), Q10 1.85-10%*(Lmol )
. 10vol. % l-octanol © [FACOOH0,; Q)]
1 2 2 4 5 6
Lot Dichloromethane+ . [FA(COOH), 0,,]  2.55:10% (Lmol*)
A fuf :
Influence of pH of aqueous phase on efficiency of 10 vol. % 1-octanol FA(COOH)yoq) | @)
without 1-octanol in the organic phase
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2-Keto-D-gluconic acid (2KGA) is a mild organic acid with multiple applications in food, cosmetic
pharmaceutic industries. This compound is produced over 40,000 tons/year due to its wide use .
antioxidant, its properties to maintain food color, flavors and aroma, and its ability to block the formatio
ammonium nitrite (carcinogenic) during food processing.

Various bacterial strains are used for its production from glucose or starch hydrolysates: Gluco
Preudomonas, Pseudogluconobacter, Artrobacter, Serratia, Erwinia spp., but 2KGA is also a byprodi
vitamin C production by biotechnological process using two stages and mixed cultures. ]

The downstream purification process for 2 KGA involves several steps, being associated with hi
consumption, releasing high amount of wastewater and demanding relatively high manpower.

@ﬁhls study was to separate high purity 2- ketogluconic acid by a clean, energy efficient and economical method - reactive extra

Materials and method

+ Extraction column equipment

% 2KGA initial concentration was 1 g/L

< Amberlite LA-2 concentration varied between 0 and 120 g/I
+»+ pH value of the aqueous phase varied between 1 and 6

«* pH value of the stripping phase was 12

/

L Results 3

lification factor

]

B0 -
50
: Correspor l-octanol addition -
_ £
| w
| solvent/pH 1 2 3 4 5 6 =
[ hHeptane | 184 238 249 368 338 372 =
PUGURISEEEE 15 119 235 207 171 238w
|Dichioromethanesl 1.35 203 198 186 156 138 ol . .S —4
. : = 1 2 3 4 5 ]

pH hﬂummmemm%mdMIwmﬂm
(Amberlite lA-:mnmﬁnnwgﬂl
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SARS-COV2 INFECTION DETECTION DEVICE FOR HIGH-RISK WORKERS

Petrescu Paul-Costin, Corciova Calin, Stihi Andreeaq, Fuior Robert, Parfeni Cristian

“GRIGORE T. POPA" UNIVERSITY OF MEDICINE AND PHARMACY IASI, FACULTY OF MEDICAL BIOENGINEERING

INTRODUCTION

Over the past two decades, mankind has witnessed several outbreaks of infectious diseases, which have revealed a high rate of spread.
Currently, there is growing concern about the continued spread of the SARS-Cov-2 pandemic in some parts of the world and the challenge

is the maintaining a low rate of spreading to others.

Protective measures are needed to prevent the biological danger to which health workers are exposed. The use of disinfectants and
monitoring of vital functions are key measures to reduce the spread of the virus. These practices will help prevent the spread, especially of

asymptomatic transmission of the virus.

SYSTEM ARCHITECTURE

The project aims to help workers at high risk of biological danger
who are exposed daily by monitoring and implementing protection
measures. The complete system contains an hardware interface
and a graphical user interface for user interaction and for the
display of measured parameters. Electronic hardware interface
consists a microcontroller, a moisture sensor, a peristaltic pump,
LCD, and a health sensor platform. The health sensor module is
developed from Maxim Integrated who capture biosignals and it's
configured to communicate with the software applications on PC
and Android systems. The MAXREFDES100 contains pulse sensor,
oximetry sensor, a barometric pressure sensor, a Bluetooth low
energy(BLE) and pinouts for ECG measurement. Signal which came
from the moisture sensor is processed by the Arduino Mega, which
communicates with the LCD shield placed above the microcontroller.
Also, microcontroller commands the peristaltic pump after the
application, either on PC or Android is receiving a signal from user.

Moisture
ensor

Arduino Mega
g’ = - Peristaltic
pump

MAXREFDES100
Hoaith Sensor Platform
MAXAEFDEST00HOK s :
P - g - | Service

Smartphone

Figure 1. Architecture design of the system

ELECTRONIC HARDWARE AND GRAPHICAL USER INTERFACE

The central element of the system is represented by Arduino Mega
which is based on microprocessor ATMega2560. It offers a fast
processing information, enough |/O ports for further development
and enough memory.

This product’s key features include a high-performance 8-bit
processor, low power, 256 KB ISP flash memory, 86 |/O ports of
which 16 PWM ports, 4 USARTs. It also include 16-channel 10-bit
A/D converter and a JTAG interface for on-chip debugging. The
microcontroller achieves a throughput of 16 MIPS at 16 MHz and
operates between 4.5 — 5.5 V.

Figure 2. An overview for the practical implementation of the system
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Figure 3. Software application implementation for PC and
Android. Calibration of humidity sensor and displaying on LCD

CONCLUSION AND FUTURE SCOPE

System was projected for daily use to manage the protection of the important measures of stopping spreading the viral infections. Also the
transparency of this system helps patients to trust it. The system could be used by any high-risk workers for a long time within a strong
collaboration with the service department. The direct communication between service and system it's possible to be made with the help of
the Wi-Fi function of the Android device. The efficiency can be increased by collaboration multidisciplinary teams in the field: medicine,
engineering, software and hardware.
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Intelligent orthosis in the correction of postural

defects
LUCA Catalina1*, ANDRITOI Doru1**, FUIOR Robert1,2, CORCIOVA Calin1

1."University of Medicine and Pharmacy Grigore T Popa", Faculty of Medical Bioengineenng, lasi, Romania
2. “Tehnical University Gheorghe Asachi” lasi, Romania, Faculty of Electrical Engineering, Energetics and Applied Informatics

This study aims to present the technical data of an intelligent orthosis designed to correct
vicious positions. Also in the study were performed in vitro and in vivo testing of
intelligent dynamic orthosis that can detect postural changes in the variation of the
curvature of the spine. This orthosis is intended for use in the prevention of postural
injuries and in guiding patients to maintain a correct posture of the spine during daily
activities. At this time, the existence of an intelligent orthosis in the prevention of
postural defects would lead to an improvement in health among the population. Also, this
prosthesis would crown the work of physiotherapists by maintaining the results obtained.

INNOVATION: It is the first device designed specifically to relieve colic pain in the
newborn that is based on the thermal effect. It is a very easy to use system that
respects the sterilization nobles that are imposed on its applicability to newborns.

The orthosis designed in our
laboratory can be used for a
complete monitoring of the
vertebral curvature because we
used inertial sensors and Flex type
Sensors. By permanently
determining the variation of the
curves of the spine, we can also
provide real-time feedback to the
patient. The block diagram of the
smart orthosis proposed by us
includes: Flex sensors, inertial
sensors, a GPS / GSM module,
Bluetooth module which are all
controlled by an Arduino Mega 2560
central unit

Tests have shown that the intelligent orthosis is able to monitor the curvature of the spine when the
patient changes position. In order to be able to adjust to the highest parameters and to become a
medical device adaptable to any type of patient, in vivo tests must continue and include as diverse
pathologies as possible. All patients included in the study stated that they also noticed an improvement
in the quality of life and from a psycho-emotional point of view as a result of wearing this smart orthosis.

ADVANTAGES:
O Low cost of production
Q Simply to use
< Innovative design and
Q This system gives comfort, accessibility and security

Q 13" EUROPEAN EXHIBITION OF CREATIVITY AND INNOVATION, 20-22 May 2021 lasi -
g 7 Romania
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LSRRI EACS SEERIA AR The use of the sensory carpet as an integrated part in occupational therapy in children with
— g hypersensitivity \ Ny E’
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Introduction

hh.‘:ulmc Goliay lopetsctain sy, ot al.wl) procossitg svtmlnaly (3PS @ o suade \umlld trait
characterized by an increased sensitivity of the central nervous system, 50 3 more detaibed processing of
external and intermal stimuli. The mncidence of SPS worldwide is 15% -20%.
Occupational therapy, the branch of medical recovery, which started from the idea of incorporating /
ing different activities in the field of work, but also various recreational activities with the
objectives of medical recovery lead to an increase in motivation from the patient. The use of various
activities such as browsing books, cutting paper and cutting paper in a shorten shape, making paper balls,
making t0ys and handmade objects, making lego-type constructions, sewing. braidang, plasticired maodeling
and clay proved to be effective in this without,

The integration of the sensory carpet in the recovery program helps t0: increase the child's ability to
communicate with the world around him by improving sensory discrimination: works on the tactile and
popricceptive senses, maturing and improving motor activity; the spatio-temporal development is more and
more present, the child can discriminate the place where people and objects are, as well as the place where
\hhhdﬁbh—hdpﬂ“huﬁaﬁ-—ﬂﬂalﬁv

componition and structure.

/ Materials and method \
The sessory carpet was built of ane pacces with a base made of Ethyle Vel Acetse (EVA)

Each pucce s dufferent without devatng from the kinctx prmciple - from smple 1o complex, so the child stans
from a sample material, sach as wool and will end up with a much more complex Ble hard synthetic fider. When
the sonsory carpet conssts of brpe pazsde pacoes (over | motar) it & used for sensory rehabaitation of the foct.
and when the puzzde peces are small (kess thaa | meter) it 5 used for seasory rehabdaation of the hand. .
The nine peeces used in the sensory carpet presensad are made up of:
1. wool imitation matcnal deugned to provade a phoasant touch sensation;
L“ﬂtr-l.ﬂulphl-hlhlnﬁhhlh_l—huq a ddfferent conwstency from the first

3 wamuoh.um»umuu»umum—mum
4. sponge type materl, made of a special foam, offers the optimal tramstion from 2 fise touch material 1o
abcasnve surfaces;

3. three carpesed matenial with curly thread, om a real &t suppont, with a charactenstic of rare thread (the carpet is

fines 10 the towch), madism (ncroases the degree of sensitivity 1o touch, the carpet being rougher) and often (the
‘ degree to the touch being very high, the carpet bemg very rough)

6 two rubber preces with defferent stnations, stmmuliating the chid's proprioception in tomes of adhesoa, wnaton,

CoOmpostIoa, srecture, eic.

The preces of the carpet come together bke a purzie, 5o that depending on the progressnvencss, different paoces

can change so that the child's semativaty s permanently stimalated.

Device and

=i /‘ Results and discussions "\

The sensory carpet used in the recovery of children with SPS brings a plus
quality in the kinetotherapeutic programs as well as in the occupational therapy
Recovery through the sensory carpet is done in a pleasant atmosphere and full

of fun due to the movements and activities that must be done through the

N - Y

Conclusions

W secang e @y cape i lhe baehis seonnie we o deu eet lle e slboudal o ead 1aven ul,
leading W s doarcec w B sotald roanery e, il meressay B¢ chibds aatn s wd wicrosd w
O rxsmery proscm
Paridmesy  malo s scmaory el oo be g ol o larh bos anl bragpag o aors gealey b e roun oy rodinas of
chuldecs wetlh SFS, sedaceay the lune roguirad to recove e duld
Cenbatay s ol praes and droaisy s oo o can s (i place o o sossory oo whach cus sdee be wal
.7 I ___1%

62



EUROINVENT 2021 — INVENTIONS & INNOVATIONS POSTERS

Madalina Diac', Sarah Shrimpton?, Maria Castaneyra Ruiz?,
Diana Bulgaru Iliescu', Caroline Wilkinson?

A 'University of Medicine and Pharmacy “Grigore T Popa™ lasi, Romania
' ' *Face Lab, School of Art and Design, Liverpool John Moores University, Liverpool, UK

Anthropometric study for morphology of the nose — tools for facial
reconstruction in Romanian population I: nose width

CA 16101 - MULTI-modal Imaging of FOREnsic SciEnce Evidence — tools for Forensic Science

Introduction

Craniofacial reconstruction represents a final step in medico-legal identification procedures and may facilitate forensic identification
Reconstruction of human faces on skeletal remains is dependent on the facial tissue thickness measurements and feature shape
estimation. The nose and the lips are, almost certainly, two components of the face that are very important in the facial reconstruction
In recent years, there are many studies regarding the correlation between the hard tissue and the soft ussue, which have looked closely
at this relationship. A series of regression formulas were developed in light of such research. In spite of this, there is no information on

the particulanities of facial soft tissue of the Romanian adult population

Objective
I'he aim of this study is to create a reliable and readily reproducible method of predicting the nasal morphology: in this case the

maximum width of the nose based on the maximum nasal aperture width for Romanian adult population

Material and methods

A sample of 55 CT scans consisting of Romanian adult subjects was selected from a database of a Neurosurgical hospital. These were
operated visualised in In Vesalius exported as 3D surfaces order for the facial reconstruction to be undertaken using 3D Systems
Freeform Modelling Plus Software at Facelab, Liverpool John Moores Unmiversity, UK. The software was used to take craniometrics
measurements on the 3D models. The cramometrics measurements consisted of a first measure of maximum nasal aperture width and

second measure of the maximum nose width

Results and Conclusions

Correlations analysis indicated a significant moderate link between the maximum width of the nasal opening and the maximum width
of the nose [r(53) = 0462, p < 0.001]. Also, the partial correlation between the maximum width of the nasal opening and the maximum
width of the nose was analyzed, by controlling the sex of the participants. The results indicate a significant moderate link between the
maximum width of the nasal opening and the maximum width of the nose, by controlling the sex of the participants [r(52) = 0.405, p
0.002 < 0.05]

Regression analysis showed that the maximum width of the nasal opening and sex form a statistically significant regression pattern [1

3

(2, 52) = 13.39 p < 0.001]. Next, the analysis of the predictors that contnnbute to the efliciency of the model was performed. In the
371

predictive model, the most important predictor of maximum nose width is the maximum width of the nasal opening (B = 0.371, p
0.002 < 0.05), followed by the sex of the participants (B = 0.367, p= 0.003 < 0.05)
Regression equation: maximum width of the nose = 18.22 + 0.813*maximum width of the nasal opening + 3.115%sex. Male 1s

represented by code 1 and female by code 0. All conditions of a multiple linear regression are met
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I'he preliminary results obtained are impressive. The equation gives very small error — close 1o zero, demonstrating that the method

provides reliable predictions of maximum nose width for facial reconstruction based on maximum nasal aperture width measured on a

skull
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INTRODUCTION AND OBJECTIVES MATERIALS AND METHODS

The research refers to a protection device against dangerous A device has been i~~~ tttTTooos -

gas poisoning experimentally implemented in an M74 type gas designed and developed ;| Gassensor i

mask with a role in protecting the person who uses it. These consisting of a microcontroller i

masks are used by personnel from industry, the army, (A), a sensor (B) for !
agriculture, mines, the categories of personnel who respond measuring the concentration | |yicocontoler Alert(C,D) — User
first in case of emergency or disaster and wherever air of carbon monoxide in the ! (A) (acustiogisuai) = interface
contamination is a possible threat. A dangerous gas for respiratory air, a series of ! :
firefighters is carbon monoxide (CO) whose physico-chemical electronic components (C, D) ! [rouer —_
properties make it very difficult to detect through the human capable of emitting signals ! (E) )i User
senses, being odorless, colorless and tasteless. (acoustic, visual) in order to t-————-———— - Sl

generate a safe feedback
to the user (Figure 1).
The classic M74 mask (Figure 2) has
been ftransformed into a smart mask
capable of filtering inspiratory air, but also of
constantly monitoring the CO concentration.

° Upon detection of the presence of CO

Accidental inhalation of this gas may
cause tissue hypoxia leading to a number
of symptoms such as headache, nausea,
vomiting, chest pain, weakness, blurred
vision, dizziness, muscle aches and slight ¢
confusion, dyspnea, hypotension, cardiac
arrest, respiratory arrest.

Given all these negative effects, we set B
out to develop a low-cost assistance tool
to monitor the presence of CO in the air to

Fig. 1— The block diagram of the device

D_

inside the mask, the system generates
audible and visual alarms to the user to take
the necessary measures in order to

Fig. 2 — Prototype

be inhaled by the gas mask user. of the device eliminate the danger.
RESULTS AND DISCUSSION CONCLUSIONS
To test the functionality of the assistive o . v The test showed that early detection and |
device, carbon monoxide leaks were simulated «{ T «=-alarming of the presence of carbon monoxide in
inside the mask. Through a tube that made the 1 /4 ‘\_ ', "5_ T «« the air reduces exposure to toxic gas and saves

g2

connection between the mask enclosure and

|- o time for the mask user to ensure safety
the external environment, different volumes of

|| measures, to avoid incidents and eliminate the

Corcentration index
B

carbon monoxide (CO) were introduced to &< | | L risks of compromising health and mission.
determine the effectiveness of the instrument in =~ **| | | '1 | Such a portable device can be a variant of
the accidental leakage of dangerous gas inside ™ J,’ L intelligent improvement of the classic gas
the mask. The volumes of gas introduced were  °~ ~ & ~ & & & = masks that are currently used, in order to
10, 20, 30, 40 and 50 ml, at a constant - - . increase the safety of rescuers exposed to
concentration of CO. AL dangers.

The time required to decrease the CO concentration was References
; 7 ; 1. Chakraborty S, Balakotaiah V, Bidani A, Diffusing capacity resxamined. relative roles of diffusion and
measured, depending on the concentration index measured by  chemical reaciion in red cell uptake of 0z, €O, €Oz, and NO, J Apsl Physiol (1985), 2004, 97(6):2284-302 ;

s g . . 2. Camratu MR, Renna G, Giustino A, De Salvia MA, Cuomoe V, Changes in peripheral nervols system activity
the aSSIStIVG lnStrument (Flgure 3)' |n the event Of a real |eak, produced in rafs by prenatal exposure to carbon monoxide, Arch Toxicol, 1993, 67:297-301;

there is a h|gh risk that the user will be prone to inhalation of 3: Jonshon AT, Respirator masks profect health but impact performance: a review, Joumal of Biological
; . . i Engineering, 2016, 10:4;
the odorless toxic gas, which will be eXpOSBd for a perlod of 4. National Carbon Monoxide Awarness Association (www.ncoas.us):

5 5 5 5 Wilbur 5, Williams M, Williams R, Scinicarielio F, Klotzbach JM, Diamond GL. Citra M, Taxicological Proflla
time proportlonal to the volume of carbon monoxide leakage. for Carbon Monoxide, Agency for Toxic Substances and Disease Registry Atlanta (US), 2012,

Exhibitor’s contact information: cristifodorbim@gmail.com | dimitrie-cristian.gv.fodor@email.umfiasi.ro

64



EUROINVENT 2021 — INVENTIONS & INNOVATIONS POSTERS

A fiber glass reinforced composite for CAD CAM
aplications in dentistry

UMF

UNIVERSITATEA DE
MEDICINA §I FARMACIE
IULIU HATIEGAND
CLUJ-NAPOCA

Authors’ affiliations:

Authors: Bogdan Culic’, Mihai Varvara', Diana Dudea’, Alexandru Grecu', Alexandru
Burde', Cristina Gasparilk’, Cristina Prejmerean?, Marioara Moldovan?, Doina Prodan?,
Codruta Sarosi?, Laura Silaghi-Dumitrescu?, Miuta Filip?

! Department of Prosthodotics and Dental Materials, Faculty of Dental Medicine,
University of Medicine and Pharmacy "luliu Hatieganu" Cluj Napoca, Romania
2 Institute of Research in Chemistry “Raluca Ripan’, Babes- Bolyai University, Cluj

Napoca, Romania

Introduction

In the last three decades, exciting new developments in dental materials
and computer science have led to the success of contemporary dental
computer-aided design - computer-aided manufacturing (CAD-CAM)
technology. Each year, new materials appear with improved properties and
qualities.

The objective of the work was to develop a new cad cam milling material
using fiber glass reinforced composite.

!LE

a]

uum
'm

Figure 1. CAD-CAM restorative matersals

Materials and method

A selection of 2 different types of resins (R1 composed from 25%Bis-GMA,
A0%UEDMA, 35%DMTEG and R2 composed from 65%Bis-GMA, 35%
DMTEG) with 2 different types of hybrid filler (F1 with 42% quartz, 42%
radiopaque glass and 16% hydroxyapatite and F2 with 90% quartz and 10%
colloidal silica) and 3 different types of E type fiber glass geometries (veil
30g/m2, twill 163g/m2 and stratimat 300g/m2) in 4, 6, 8 and 10 layers were
used in this in vitro study. Inside of a silicon cube of 1 cm side, layers of resin
and fiber glass were placed one above another. After each layer a light curing
process of 10 seconds was done in 5 different points. 2 mm thick samples
were cut with a precision saw (Isomet 1000, Buehler, USA) and investigated
with SEM and Raman spectroscopy. Data were analyzed with dedicated
software.

A

iy
Figure 2. SEM images of fber plass reinforced compaosite 1) FRC1: b) FRC2; ¢) FRC3: d) FRC4
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The following studies were performed:

* Design of FRC components for applications in CAD / CAM technology

* Formulation of a series of resins / glass fibers / coupling agent

* Study of the polymerization mechanisms of particulate composites using
various initiation systems

¢ Preparation of a series of FRC using fiberglass with different architectures

e Structural characterization of the obtained material, at nanometric level

» Studies on the cytotoxicity of FRC components and material

» Development of the experimental model of FRC material for the CAD / CAM
processing

s Manufacture of experimental restorations from the tested FRC disks

¢ Testing the optical properties of FRC

e Validation of the system in laboratory conditions

Figure 4. [iTerent F bype (ther sloss geoimelnes

Figure 3. Cvelution of the homegenzity

Type Resin Hybrid Fiber glass Numiber of layers
filling peemetry
FRC! Rl ul Veil [
FRC2 K3 Lz Vel 1
TRC3 Rz e Twill &
TRC4 2 vz Stratimar 4

Results

Raman analysis shawed a powerful interaction between the polymer and
the fiber glass. SEM data revealed that the different fiber glass geometries
were well incorporated inside the resin, resulting an acceptable homogeneity.
The invention relates to a compesition of fiber glass reinforced composite
material based on thermo-baro-photopolymerizable composite resin and
fiber glass fabric type E in the form of a veil and / or Stratimat, being indicated
for obtaining a material to be used for prosthetic restorations using CAD /
CAM technology. The material has superior mechanical properties and
corresponding radiopacity. The dental product is presented in the form of a
composite disc reinforced with solid fiberglass, with a diameter of 28.5 mm
and a height of 10 mm, dimensions specific to dental CAD/CAM technology.

Conclusions

Within the limitation of this study, it seems that it is possible to achieve a
fiber glass reinforced composite for the use of CAD CAM technology. Further
investigation must be done in order to test all the properties of the new
material.

Key words: CAD CAM, composite, fiber glass
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Natural antiplatelet agents based on Allium cepa L. extract used in primary
cardiovascular prevention

Moldovan Marioara, Oprean Radu, Saplontai—Pop Aniela Cristina, Prodan Doina, Sarosi Liana Codruta, Silaghi-
Dumitrescu Laura, Cuc Stanca, Agapescu Camelia

luliu Hatieganu University of Medicine and Pharmacy, Cluj-Napoca; Babes Bolyai University, Cluj-Napoca- Raluca Ripan Chemistry Research Institute

PRESENTATION

The present invention relates to the composition of the solid, lyophilized formulation, presented in encapsulated form, obtained on the basis of Allium
cepa L. extract. The presented formulation is intended for primary cardiovascular prevention, for the demonstrated antiplatelet effect. According to
this patent, the encapsulated formulation consists of a liquid extract obtained from the white variety of Allium cepa L stabilized with excipients to
decrease the degree of hygroscopicity and increase the stability in lyophilized form.

Corresponding author: mmariocara2004@yahoo.com

THE NOVELTY ACCORDING TO THE CURRENT PATENT - it is the composition of the product used in the antiplatelet effect, by abtaining a solid,
lyophilized formulation, in encapsulated form, based on Allium cepa L. extract, with proven antiplatelet effect, used in primary cardiovascular

prevention.
- e Atk onlon

FIELDS OF USE
The obtained product from this patent is ideal for;
Primary prevention in patients with cardiovascular risk factors for atherothrombotic pathology;
Primary prevention in the patient with intclerance / allergy to the synthetic antiplatelet agent;
* Primary prevention of atherothrombotic patheclogy in the elderly patient.
Ol‘ll’&ﬂ 1.“9('

TECHNICAL CHARACTERISTICS

~ Synthetic antiplatelet agents - among the most used
drugs by the cardiologist.

+ Numerous studies attesting - similar effect, exerted by
extracts obtained from various varieties belonging to
the family Alliaceae (Allium cepa, Allium sativum,
Allium ampeloprasum) - they contain organosulfur

Clopidogrel

Ticopidine \\

compounds, with inhibitory effect on platelet ’GPIIhﬂlaianlloru lﬂe“ —
aggregation, formed by S-alk lysis) il-L-cysteine AT

sulfoxide under the action of the specific enzyme, GPilb / lla (fibrinogen R) B e
aliinase. thrombin

phosphodiesterase =

dipyridamola

Mechanism of action of Allium cepa L. extract, at
the level of platelet aggregation process

CHARACTERISATIONS and PROPERTIES

Obtaining the encapsulated formulation and demonstrating its antiplatelet
effect by in vivo, prospective clinical study

ummmm e andte V2311

Viahilitavea celulard

L I
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Effect on cell viability (cytotoxic)

Drarmet 3

Antibacterial effect

'MM*

HPLC-MS and GC-MS chromalograms
of a test sample

Antiplatelet effect

<*Advantages of use
Antiplatelet effect demonstrated,

DO NOT FORGET the real and viable Reduced side effects, being a compound based on natural extract;
alternative for many cases of High biocompatibility;
cardiovascular disease Low cost price.
**Contraindications ——
NEW
e Cardiovascular secondary prevention (no studies);
Pl Bxiraan Known allergy / intolerance to the excipients used.

luliu Hatieganu University of Medicine and Pharmacy, Cluj-Napoca;
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ID PLASMONIC SUBSTRATE
D ON SILVER NANOPARTICLES
E ENHANCED RAMAN SPECTROSCOPY

Authors:
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Biophysics, “luliu Hatieganu” University of
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As part of this invention we present a
simple procedure used to obtain solid
substrates for SERS investigations. These
substrates are capable of providing high
intensity SERS signals from low molecular
weight molecules found in biological
liquids such os: plasma, serum, saliva,
cellular lysates, without the need for a
preliminary deproteinization step and at
high reproducibility rates. The method is
based on the self-assembly of highly
concentrated and purified silver
nanoparticles (obtalned by reducing siiver
ions with hydroxylamine) on a Raman
transparent CaF, glass slide. The colloidal
solution used to prepare the substrates
was obtained using the Leopold-Lendl
method. Purification and concentration of
the samples was performed by running the
colloid through a tangential flow filtration
device equipped with different sized porous
filters {10-100 kDay).

Energy (he)

Raman intensity (hcounts/mW.s)

rmalized intensily mevved 5 verd

1453 (%50 4S50 47SQ 1920 24150

Raman shift §
] 4

ion ¢ 5 Patient
margin. Control

The spectra recorded using these
substrates have been employed for
early breast cancer detection by
means of Multivariate Analysis of the

spectra collected on blood samples. -10 0 10
Principal Component 1

Facy: 89%
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FOR OBTAINING BIOCAPSULES FOR

HEPATOCARCINOMA THERAPY

Mocan Lucian, Mocan Teodora, Buzoianu Anca, Al Hajjar Nadim, Zdrehus Claudiu, Mosteanu Ofelia, Pop Teodora Atena

Juliv Hatieganu™ University of Medicine and Pharmacy C

Prof. dr.

Patent Application
A 2018 00663

ROMANIA

) OFICAIL D€ STAT RO 133844 A2
PENTRY INVENTI §1 MARCH iy I Cl.
Bucuregt ABK gy =
i CERERE DE BREVET DE INVENTIE
il e e @ 2018 00853
st OTROS01R
1) Do it e
R LR

1) ot
+ NATITUTLAL REGAOMAL DF
GASTROENTE ROLOGE AEPATCLOGIE
“PROF DRLOCTAWAN FODOR™
CULHUAPOGA, 57 CONSTaATA KR 4
CLOMAPOCA L1 RO

w PROCEDEU DE OBTINERE A UNOR BIOCAPSULE
DESTINATE APLICATILOR FOTOTERMALE IN TERAPIA
HEPATOCARCINOMULUI

-Napoca;,
egional Institute of G q:!rDPnl‘.,rnqu_-, and Hepatology Cluj-Napoca;

Synthesis of gold nanoparticles: 98mg HAuC|4 *
3H20 are dissolved in 200mL H20 dist. under
continuous stirring and the solution heated to 100 °
C. Add 25 mL of soil. sodium citrate (15mg / mL)
and the reaction is allowed to continue at 100 ° C
with continuous stirring for 120 minutes.

AuNP functionalization 20 mg BSA are
dissolved in 20 mL (NH 4) HCO325 mM, pH = 7.8
and incubated for 60 minutes at 37 ° C. Then 2 ImL
of AuNP solution, obtained in the previous step, is
added and the reaction is allowed to proceed for 90
minutes under continuous stirring at room
temperature. The obtained AuUNP-BSA solution is
subjected to a 16000RPM / 30min centrifugation
step. followed by re-dispersing the sediment in dist.
H20 to remove by-products.

Obtaining of Allium ursinum extract, 22g of the
vegetable matrix of Allium ursinum is crushed with
the help of a homogenizer (‘ultraturax’ type) in the
presence of 100mL of absolute ethyl alcohol and
then left under magnetic stirring for 60 minutes. The
extract is further filtered through a membrane with
pores of 0.45um and concentrated, under vacuum
and at room temperature with the help of a ‘wheel-
evaporator’ up to a volume of 10mL.

Encapsulation in alginate, the two solutions:
15mL AuNP-BSA and 10mL Allium ursinum extract,
obtained in the previous steps, are added to a
solution of 1.5% sodium alginate which is then
added, in drops, using a syringe, in -a CaCl2 bath
with a concentration between 0.6% and 1.6%. The
formation time of the biocapsules in the curing bath
is between 180 and 600 seconds. The biocapsules
thus obtained are removed from the CaCl2 bath,
and washed with bidist H20.

QOctavian Fodor

Allium
ursinum

Applicability Domain:

Health

Aplication/testing of inve

Proposed invention have
been developed as
laboratory prototype. It is
under current experimental
effect evaluation.
Distinctions ohtained at
other Inovation Events:

Proposed invention has
not been previousely
presented at any
innovation event.
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Administration of
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nanoparticles
Thermal necrosis

APPLICATIONS
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P -Selectivity pentru tumor cells (hepatocarcinoma).
i -Designed for selective photothermal ablation of
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Method and system for power supplying isolated electrical consumers

Ciprnian BEJENAR, Marian BEJENAR, Dan-Laurentiu MILICI, Daniela IRIMIA,
Ciprian AFANASOV, Vasile-Eusebiu TOADER, Oana-Vasilica GROSU, Ovidiu-Magdin TANTA
Patent Application no. A 2020 00776

The invention involves the transformation of an electrically propelled vehicle
that features electrical connection capability, into a mobile source of electric energy
and a mobile electric generator, using a system that ensures the implementation of
the method, which allows the selectivity of the source of electric energy and the
distribution path of the electric energy from outside/inside of the vehicle to
inside/outside.
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Fig. 1. Power supplying system architecture Fig. 2. Method and system (variant) for alternating current
of an electric vehicle. power supplying isolated electrical consumers.

ADVANTAGES

v preserves the functionality of the current state of technical solutions;

v introduces new functionalities and new possibilities to operate an electric vehicle;

v introduces new possibilities to power supply isolated electrical consumers;

v flexible and compatible with multiple architectures and different variants of power supplying isolated electrical
consumers,

v capability of power supplying various isolated electrical consumers.
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INTERLOCKING SYSTEM

NITAN Ilie, MILICI Laurentiu-Dan, POIENAR Mihaela, CERNUSCA Dumitru, PATA
Sergiu Dan, PIANTH Alexei, PENTIUC Radu Dumitru, POPA Cezar,

RATA Mihai, UNGUREANU Constantin

European Patent No. EP3536880/2020

The pumping system according to the invention consists of a cylindrical container
(1), provided with a piston (2) which 1s moved by means of a rod (3) terminated with a T-
shaped profile, provided at the lower end with a support (4) fixing two nitinol springs (5)
and (5 '), and the upper part of the rod profile (3) acts at the ends of the stroke the double
microcontacts (M,), (M,") and (M,) respectively , (M,'), which controls the closing and
opening of the electrovalve (6), the fans (7) and (7') and disconnects the heating circuits
of the nitinol springs (5) and (5') controlled alternately by the relay contacts (k,) and (k,)
by means of a microcontroller (8).
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ADVANTAGES:

- constructive simplicity;

- safety in exploitation;

- reduced gauge; the ability to remotely command.
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PUMPING SYSTEM

Ilie, PATOADER Eusebiu, NITAN VAL Mihaela, MILICI Dan Laurentiu, CERNUSCA
Dumitru, MILICI Mariana Rodica, GRAUR Adrian, DIMIAN Mihai, UNGUREANU
Constantin

Patent application A00503/2020

The pumping system according to the invention consists of a cylindrical container
(1), provided with a piston (2) which 1s moved by means of a rod (3) terminated with a T-
shaped profile, provided at the lower end with a support (4) fixing two nitinol springs (5)
and (5 '), and the upper part of the rod profile (3) acts at the ends of the stroke the double
microcontacts (M,), (M,") and (M,) respectively , (M,'), which controls the closing and
opening of the electrovalve (6), the fans (7) and (7') and disconnects the heating circuits
of the nitinol springs (5) and (5') controlled alternately by the relay contacts (k,) and (k,)
by means of a microcontroller (8).
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ADVANTAGES:

v elimination of pumped flow control errors;
v high operational safety and increased reliability;
v high fluid control accuracy.
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Energy recovery system

MILICI Dan Laurentiu, PAVAL Mihaela, NITAN Ilie, GROSU Oana Vasilica, TOADER
Eusebiu, POPA Cezar Dumitru, ATANASOAE Pavel,

BOBRIC Crenguta Elena, IRIMIA Daniela

Patent application A/00519/2020

The energy recovery system according to the invention consists mainly of a fixing
body | with LED light sources 2 facing downwards for the illumination of the access path
and an articulated arm 3 connecting to the hinged door / pivoting window, provided with
an axis 4 whose movement is multiplied by means of a mechanical multiplier 5 and is
taken over by the direct current generator 6, and by means of the battery charging system
7 the battery 8 is charged and supplies the LED light sources 2 placed on the fixing body
| , the system counting the number of openings by noticing the double change of the
direction of the voltage generated by the direct current generator 6.

ADVANTAGES:

v’ the possibility of using the recovered energy with the electric generator to illuminate the
access road or for other purposes;

v monitoring the use of doors / windows through the energy recovery system;

v’ constructive simplicity by removing the shock absorber with the direct current generator
with mechanical multiplier.
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AUTOMATIC SYSTEM FOR MONITORING DRIVERS'
ATTENTION

TOADER Eusebiu, PAVAL Mihaela, MILICI Dan Laurentiu, BOBRIC Crenguta Elena,
IRIMIA Daniela, VLAD Valentin, NITAN Ilie, GRAUR Adrian
Patent application A/00319/2020

The automatic system for monitoring the attention of drivers according to the
invention consists of a system of two sensors for evaluating the electrodermal resistance
(7) and (7 ") at the driver's hand, pulse (9), hand contact force and the steering wheel (8),
the acceleration of the vehicle (4), the angular displacement of the steering wheel (5) and
its vibrations (6), place on the steering wheel by means of a cover. The retrieved data is
processed using a microcontroller procurement system that will determine if the position
of the hands on the steering wheel is correct and if the driver's condition allows him to

drive.

> 10 4 3 2 1

ADVANTAGES:
v’ the possibility of identifying the driver's state of fatigue / drowsiness or tense states of

stress or anxiety;
v’ the possibility to evaluate the correct driving position of the driver;
v the system does not require additional space being placed on the steering wheel;
v’ easy adaptation to any car steering wheel, simplicity of construction and low volume.
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EQUIPMENT FOR FLIP TURN LEARNING
IN SWIMMING LESSONS

VIZITIU, E.; MILICI, D. L.; PAVAL M.
Patent application A/00092/2020

Equipment for flip turn learning in swimming lessons, according to the invention,
consists mainly of a parallelepipedic panel (1), which is immersed in the pool at the end
of the athlete's flip turn zone and which contains at the bottom the impact area (2),
equipped internal with a force sensor (3), and a light source (4), connected to a command
and control microsystem (5), together with the presence sensor (6) used to detect the

presence of the swimmer and provide information at the time the return procedure must
be started

o

ADVANTAGES:
v’ the equipment is mobile, easy to transport and mounted in the return area;

v’ the equipment can be easily adjusted according to the configuration and performance of
the learner;

v’ the equipment allows learning the flip turn procedure by indicating the optimal moment
to start the movement, indicating the optimal place to achieve the impact for propulsion
and indicating the dynamic parameters of the movement at the end of the procedure.
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Economical system for
automatic adjustment of the power factor,
with capacitor banks, in three-phase

low-voltage installations
Patent A 00491, 04.08.2020
Authors: Popa Gabriel Nicolae, Dinis Corina Maria, Popa losif

The invention relates to an economical system for automatic regulation of the power
factor with capacitor banks in three-phase low-voltage installations. The technical
problem is the realization of an economical system of automatic regulation of the power
factor, with capacitor banks, from three-phase low voltage installations, which uses a
three-phase static electronic power relay common to all stages of capacitor banks. to
improve the power factor in three-phase low-voltage installations. It consists of a current
transformer (which measures current in a phase), a VAR-metric controller with
microprocessor, two small capacity PLCs, a three-phase static electronic power relay,
twelve electromagnetic contactors and six capacitor banks.
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Fig.1. Block diagram of the economic system Fig.2. Wiring diagram of the economic system for
for automatic adjustment of the power factor automatic adjustment of the power factor

The advantages of the invention are the following: the currents at the connection of the
capacitors are much diminished, from (20-50) xIn to In; switching is done at zero voltage;
no electric discharge occurs at switching; high reliability; lower costs than when using a
three-phase solid state relay for each capacitor bank; very high input/output isolation
voltage; does not generate disturbing electromagnetic fields; superior service life
compared to systems where the connection of capacitor banks is made with conventional
contactors.

Contact: Popa Gabriel Nicolae, e-mail: gabriel.popa@fih.upt.ro, tel. 0040254207541
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Automatic siphon installation

Patent A 00492, 04.08.2020
Authors: Popa Gabriel Nicolae, Popa losif

Description: The invention relates to a hydraulic installation which can be used to transfer
a liquid between two basins, the first for storage and the second for feeding consumers,
located at different levels at which the route of the supply pipe must pass, due to natural
causes, over the water level in the accumulation basin. The hydraulic flow pump is used
for a short time, and the principle of the siphon is used to transfer the liquid. The proposed
installation has the role of transferring the liquid between two basins by achieving a
significant saving of electricity. The hydraulic installation is connected between three
basins: two main basins and one for filling and aeration of small capacity (Fig.1.a). The
control of the siphon system can be done with microcontroller or PLC (Figs.1.b,c).

a. : b. C.
Fig.1. a. Block diagram of the automatic siphon system can have various fields of use; b. The flowchart
of the program; c. Picture of the laboratory stand.

The automatic siphon system can have various fields of use:
-at the drinking water supply installations of the localities;

-in mining operations;

-other industrial branches;

-in agriculture.

Contact: Popa Gabriel Nicolae, e-mail: gabriel.popa@fih.upt.ro, tel. 0040254207541
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Metoda de control pentru un compensator capacitiv automat destinat

Imbunatatiril factorulul de putere si echilibrarii sarcinlii in retele electrice
trifazate cu patru conductoare

Control method for an automatic capacitive compensator meant to improve
the power factor and to load balancing in three-phase four-wire electrical
networks

Nr. Brevet: RO 131297 B1 Autor: Pana Adrian,

Universitatea Politehnica Timisoara

i 1 Daca un condensator monofazat se conecteaza intre doua dintre fazele unei retele
electrice trifazate, va determina o absorbtie de putere reactiva, in parti egale pe cele
doua faze, ceea ce este evident. Se va produce insa si un efect asupra circulatiei de
putere activa, condensatorul absorbind din retea putere activa pe una dintre faze si
returnand-o in retea pe cealalta faza. lar acest fapt este, chiar pentru un inginer
electrician, mai putin evident. Se poate afirma ca un condensator monofazat conectat
intre doua faze face, pe langa o compensare capacitiva transversala a puterii reactive,
o redistribuire a puterii active intre cele doua faze a retelei. Aceste afirmatii sunt valabile
si pentru un ansambilu trifazat de condensatoare monofazate legate in conexiune delta.
Un astfel de ansamblu poate fi transformat intr-un compensator capacitiv dezechilibrat,
care pe langa imbunatatirea factorului de putere, poate face echilibrarea sarcinii pe cele
trei faze ale retelei. in cazul unei retele trifazate cu patru conductoare, compensatorul
trebuie sa contina si o componenta avand conexiunea Yo.

Metoda brevetata este destinata implementari prin intermediul unui software
specializat, in sistemul de control al unui compensator capacitiv trifazat, format din
baterii de condensatoare monofazate de putere, incluse in doua circuite trifazate, unul
~In conexiune A, celalalt in conexiune Yo, pentru a permite realizarea unei compensari
capacitive trifazate dezechilibrate variabile, cu scopul indeplinirii, pe langa functia
«clasica” de imbunatatire a factorului de putere, pe cea a echilibrarii sarcinii retelei
 trifazate. Metoda este implementata intr-un model experimental functional si in curs de
implementare, la scara industriala, intr-o gama de prototipuri.

(S L)

Eh If a single-phase capacitor connects between two of the phases of a three-phase
electrical network, it will cause a reactive power absorption, in equal parts on the two
phases, which is obvious. However, there will be an effect on the circulation of real
power, the capacitor absorbing real power from the network on one of the phases
and returning it to the network on the other phase. And this fact is, even for an
electrical engineer, less obvious. It can be stated that a single-phase capacitor
connected between two phases makes, in addition to a shunt capacitive
compensation of the reactive power, a redistribution of the real power between the
two phases of the network. These statements also apply to a three-phase assembly
of single-phase capacitors connected in a delta connection. Such an assembly can
be transformed into an unbalanced capacitive compensator, which in addition to
improving the power factor, can balance the load on the three phases of the network.
In the case of a three-phase four wires network, the compensator must also contain
a component with the Yn connection.

The patented method is meant to be implemented through the medium of a
specialized software in the control system of a three-phase capacitive compensator,
consisting of single-phase power capacitor banks, included in two three-phase

circuits, one in A connection, the other in Yn connection, to allow a variable
unbalanced three-phase capacitive compensation, in order to fulfill, in addition to the
“classic” function of power factor improvement, that of balancing the load of the three-
phase network. The method is implemented in a functional experimental model and
is being implemented, on an industrial scale, in a series of prototypes.

Modelul experimental si metoda brevetata sunt rezultate ale activitatilor de cercetare

industriala, finantate de catre Guvernul Romaniei, Ministerul Educatiei Nationale, prin

\||' UEFISCDI, in cadrul programului: PN-1I-PT-PCCA-2013-4. Parteneriat UPT - ICPE
5 S.A. ( https://www_sites.google.com/site/caeredit/ ).

Contact: adrian.pana@upt.ro
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Sistem inteligent de conducere a procesului de turnare continua

pentru reglarea debitului de apa la racirea secundara
Intelligent control system for continuous casting
based on water flow control in the secondary cooling

Autor: Gelu-Ovidiu TIRIAN

S-a realizat dezvoltarea si implementarea unei solutii de conducere a procesului de
turnare continua bazata pe un sistem inteligent fuzzy, care sa permita un control al debitului
apei de racire secundara, printr-o repartitie adecvata pe zone de racire. Aceasta necesitate este
impusa de faptul ca sistemele actuale de reglare nu realizeaza corelarea in timp real intre
variatile multiplelor variabile aferente procesului de turnare continua si se limiteaza la o
repartitie rigida a debitului de apa pe fiecare zona de racire. Sistemul inteligent are capacitarea
de a elimina acest inconvenient, putand modifica in timp real aceste repartitii ale debitului de
apa in functie de situatia reala din instalatie, operand ca un sistem adaptiv.

—_—

It was realised developed and implemented,
meant to control the casting process by an
intelligent fuzzy-type system, allowing the control
of the water flow rate in the secondary cooling,
by appropriate distribution along the cooling
area. This necessity is imposed by the fact that
actual control systems do not correlate in real
time the variations of the multiple variables
related to the continuous casting process and
stick to a rigid distribution of the water flow rate
on each cooling area. The intelligent system is
capable of eliminating this shortcoming, by
controlling in real time the distribution of the
water flow rate according to the real situation in
the installation, working as an adaptive system.

|

— Cormrond Farry ol dibarann o Sive di mare sacndes

Structure of the controlling system for the continuous casting process

Contact: ovidiu.tirnan@upt.ro +40769602413
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PROCESS FOR INTEGRATING THE DRY DEFLECTION
BY-PRODUCT INTO THE DENSITY SLAM RECIPE FOR
HYDRAULIC TRANSPORT THROUGH PIPE SYSTEMS

RO 131485 B1
Authors: WACHTER Mihail Reinhold, IONEL loana, NEGREA Petru

The invention relates to a process for integrating the by-product resulting from dry
desulfurization by applying the dense sludge technology for hydraulic transport
through piping systems, as ell the storage in the dump of the desulfurization by-
product resulting from the technological process of flue gas treatment related to coal-
fired power plants. The field of the invention is that of environmental protection.

The process does not influence the self-hardening properties of dense sludge, prevents the deposition
phenomena on the walls of transport pipes, reduces the cost of transport and storage of desulfurization by-
product, involves a low implementation cost, has a low energy consumption in operation compared to other
methods and does not pollute the environment. Added to this is the outstanding light immunity, which allows
for reliable results even outdoors and under suddenly changing lighting conditions. The corrective power of
the glasses can also be adapted to the wearer, and the eye tracking glasses can be comfortably worn with
contact lenses. With the very short calibration time compared with other options, the glasses can be quickly
adapted to the wearer and made ready for use. Once calibrated, the Eye Hyper-Tracking glasses can be used
again and again for hours at a time — comfortably and unobtrusively.

SDrgo=W+ FGD

Applications: The dense sludge prepared according to the process described
according to the invention solves the problem of preparing the dense sludge recipe,
which also includes the desulphurization by-product, resulting in a slurry fluid, capable
to be hydraulically transported through pipes to the slag and ash depot, specific to
coal thermal power plants. According to the experimental results, it is found that the
process of integrating the dry desulfurization by-product into the dense sludge
preparation recipe according to the invention provides a technological solution for the
hydraulic transport of the dense sludge containing dry desulfurization by-product.

Contact: wachter reinhold@yahoo.com; +40 742 171 963
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New Nature-Inspired Cycloidal Propeller for

Low-Reynolds-Number Hovering Flight

Prototype (Research Project)
Authors: Francisc Bereczky and loan Silea

A new type of pivoting-blade cycloidal propeller having the appearance of damselfly
wings, which can equip aircraft with vertical take-off and landing capability was designed
and tested. This propeller is emerging as an alternative solution for electrically powered
Planetary Aerial Vehicles capable ofoperating in the rarefied atmosphere of Mars.

Authors and a prototype for testing the
Pivoting-blade cycloidal propeller pivoting-blade cycloidal propeller
and devices equipped with it

The theoretical analysis and experimental results proves that both forces (lift and drag)
contributes to the net vertical force, and the contribution of drag is at least 50%. The
results, recognized by the world of research, were published in the AIAA Journal - a
scientific journal of the American Institute of Aeronautics and Astronautics, covering all
areas of aeronautics and astronautics, especially in terms of new theoretical and
experimental developments.

The article and auxiliary materials (films, pictures) can be obtained for a fee by
accessing: https://arc.aiaa.org/doi/abs/10.2514/1.J057270

Contact: Francisc Bereczky, Telephone: +40742155930.
Email: fbereczky@echitron.ro; or loan Silea, email: ioan.silea@upt.ro.
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METHODS TO DETERMINE THE PREVENTIVE
MAINTENANCE CYCLES

OF ROLLING MILLS

PhD Thesis
Author: Budiul Berghian Adina

This survey presents two mathematical models of preventive maintenance that take into account stochastic
factors which influence the failure rates and working life of an entity. The models are hybrid so that they combine
the reduction of proper operation time with failure rate. The starty point consists in idea that preventive maintenance
is done with imperfections: it is not reduced the proper operation only but it is increased the probability of entity
failure as much as the number of maintenance is increased.

The target of this survey is to determine the optimal graphic of planned maintenance activities either to reduce
the related costs or to maintain the reliability above a prescribed minimum level.

Table 1. Cycles of preventive maintenance for the wire
rod rolling mill, based on cost minimization
Table 2. Cycles of preventive maintenance for the wire rod

crdcm 2 ) 10 20 50 rolling mill, based on limitation of failure rates
N 2 6 11 16 25
Continuous operation time elements between two planned clcm 2 5 10 20 50
8.79 6;12 067 6.557 20.758 & = - = L =
= 791 11. 14. 16.55 - Continuous operation time elements between two planned interventions [hours]
X2 6.598 6.842 8.260 9.723 12.190
X1 8.81 9.37 9.95 10.780 12.339
X3 S.03 6.893 8.114 10.172
X2 5.42 5.76 6.12 6.634 7.593
X4 5.077 6.129 7.214 9.044
X3 4.84 5.14 5.569 6.375
X5 4.62 5.577 6.565 8.230
X4 4.32 4.59 4.969 5.688
X6 5.989 5.133 6.041 7.574
X5 3.94 4.18 4.534 5.190
X7 4.753 5.594 7.014
X6 3.63 3.86 4.181 4.786
X8 4.419 5.201 6.520
X1 3.58 3.878 4.439
X9 4.118 4.847 6.077
X8 3.33 3.610 4.132
X10 3.845 4.525 5.674
Xo 3.1 3.368 3.855
xmn 5.197 4231 5.304
X10 2.90 3.147 3.603
x12 3.959 4.963
X1 2.72 2.944 3.370
X13 3.707 4.647
X12 2.757 3.156
X14 3.473 4.354
X13 2.583 2.956
X15 3.255 4.081
X14 2421 2.771
X16 4.459 3.826
X1z 3.589 X15 2.270 2.599
= 3367 X16 2.130 2.438
! - X171 1.998 2.287
X190 3.159
X18 2.146
X20 2.965
X19 2.014
X2 2.783
X20 1.891
X2 2.613
X21 1.775
Xn 2.453
X22 1.667
X24 2.303
25 3.186 X3 1.565
- X24 1.470
X25 1.380
X26 1.297

From Table 1 has been ascertained that operation time elements between two successive repairs are reduced,
except the latest time element for which is observed a certain increase. That means that it is properly to be done a
preventive maintenance work in accordance with the entity age and, in the same time, it is advisable that latest
planned intervention to be executed as late as possible, because the next repair work is the overhaul one. From
technical point of view, Table 2, the operation times between two planned interventions decrease because the
maximum admitted failure rate is reached faster with increasing the entity working life and age.

Contact: adina.budiul@fih.upt.ro
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DYE-SENSITIZED SOLAR CELL MODULE FOR
WAVELENGTH-SELECTIVE PHOTOVOLTAIC
B GREENHOUSE

Melinda Vajda'?, Miclau Marinela', Albulescu Daiana', Daniel Ursu'”

Project number : PN-I111-P2-2.1-PED-2019-2091

I,
r

'National Institute for Research and De
Andronescu 1, 300224 Timisoara, Romania
*Politehnica University Timisoara, Piata Victoriei 2, 300006 Timisoara

nt in Electrochemistry and Condensed Matter, Str. Plautius

A photovoltaic greenhouse must strike a balance between two contradicting requirements: maximize the flow of photosynthetic active radiation (PAR)
which is essential for the growth and photosynthesis of the plants and enhance the production of energy which increases along with the increase in size of the
opaque surface of the panels. The greatest challenge of a PV greenhouse is the competition between PV roofs and plants. The main limitations of the
integration in greenhouse concern the fact that these PV cells do not transmit sunlight and form a permanent shadow region which has negative effects on
production, reducing the crop growth or the amount of biomass.

Simple manufacturing process, the low fabrication cost, flexibility in scaling, low material usage and low light level sensitivity, but mainly the
variation in color and transparency of the dve sensitized solar cell (DSSC) are essential characteristics that could make these cells the ideal candidate for
greenhouse application. The selection of the color of DSSC given by the dye can act as a plant growth regulator or serve as a photo selective covering
adsorbed with dye to manipulate the light spectrum entering the greenhouse.

In this context, the invention proposed to design, build, and test the wavelength-selective solar cell module (DSSC module), as a technically and

economically credible alternative concept of a PV roof for PV greenhouses.

Construction of DSSC module

» Simple manufacturing process, the low fabrication cost, flexibility in scaling,
low material usage and low light level sensitivity, but mainly the variation in
F10 . T o S, N color and transparency of the dye sensitized solar cell (DSSC),

1. Clean FTO 1. Cut FTO! Ti0: thin film deposition 3. Heating 500°C/1h

o » . i » One of the third generation of PV cells, are essential characteristics that
l could make these cells the ideal candidate for greenhouse application.
6.. Diagram of n-type DSSC 5. DSSC assembling 4. Immersion in dye solution 25
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basic steps:
» Light absorption, Future perspectives
* Electron injection,
* Transportation of carrier, » Design, build, test  and
* Collection of current implementation of efficient and low-cost

. . . n-p type DSSC based on TiO, and Cu,0
The following steps are involved in the iy dyes Gynthede wnd warad

CO”VG!‘SI'OH OfphOtOnS into Cuﬂ‘ent. WhiCh absorb in UV and NIR The energy ILndepeu‘demnnd combined fully

gr prototype based on
wavelength-selective solar cells (DSSC) [original work]|

» Design, build, test and the energy
This technology could be able to deliver impressive benefits in | independent and combined fully automated greenhouse standalone

contrast to conventional PV due to its solar radiation | prototype based on wavelength-selective solar cells (DSSC), as a

manipulation through the optimum choice of photosensitizer. technically and economically credible alternative concept to present day

__________________________________________________ conventional greenhouses.
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AIR by CORNELIU intake manifold insulation layer
PhD thesis
Author: Corneliu Birtok Baneasa

This product is dedicated to the reduction of heat transfer on the intake system, mainly
in the case of the aluminum alloy intake manifold. To this end, a series of solutions for
reducing heat loss have been adopted, implemented and tested. These consist in the design
and insulation of the intake manifold with a new type of composite material with thermal
insulation, whose composition contains natural, organic and recyclable elements.

The thermal insulation layer called SPTI (Silicone Polyurethane Thermo-Insulating),
offers protection to the thermally stressed components (convection, conduction and
radiation) of vehicles, such as intake manifolds, air conditioning systems, various
components of the braking system, etc.

In cazul galeriei de admisie
din aliaj de aluminiu se
recomanda implementarea
unui deflector termic din
polietilena expandata
multistrat sau un strat
termoizolator denumit S.P.T.I.
(silicone polyurethane
thermo-insulating) care ofera
protectie subansamblurilor
solicitate termic.

Contact: corneliugroup@gmail.com
www.facebook.com/CorneliuGroup
+40729304129

C dil’ pauler
- by tornelv
www.corneliugroup.ro
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Experimental installation for testing brake pads for successive braking

Author: Pinca-Bretotean Camelia

The experimental installation aims to carry out experimental research in order to test ecological friction materials
designed to make brake pads for small and medium vehicles. The installation consists of the following
components: electric motor with power of 2.2 kW and speed of 2950 rpm, gearbox, belt drive, vacuum pump
with membrane, planetary shaft, hub, pivot, brake disk. Vacuum pump training is carried out by a trapezoidal
belt transmission. The drive belt was fixed to the planetary shaft by a non-demountable mounting and the driven
belt is fixed to the vacuum pump mechanism by a removable mounting with screws. Two couplings have been
made for the mechanical transmission, one connecting the electric motor to the reducer and other linking the output
shaft between the gearbox and the planetary shaft. The speed variation allows the speed to be changed from
0 to 200 rpm. The principle of experimental determinations implies ten successive brakes and the results obtained
allow the evaluation of the behavior of ecologic friction material tested.

Description of steps of the experimental determination:

The brake disc is mounted on the experimental installation;

Install the brake pad to be tested;

The experimental installation is started;

Ten successive brakes are performed, measuring the temperature at each brake with a thermography device;
The temperature rise is determined between two successive brakes, respectively between the first and last
braking;

Observation: Captured images provide information about the evolution of the temperature in the contact area

between the brake pad and the brake disc.

Contact:camelia.bretotean@fih.upt.ro
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Research on the influence of moulding-casting
technology on the quality of castings

research project

Authors: Josan Ana, Pinca Bretotean Camelia, Ratiu Sorin,

Ardelean Erika, Ardelean Marius

The quality of castings has a particularly role in the Romanian foundries. In this context, quality assurance is the
overall objective of the foundries. The critical analysis performed on moulding-casting technology of the type Lifting
mechanism is presented. This casting is a subset of the lifting and rotating mechanism of the furnace vault. The
casting analysed is a medium size, with weight of 114 kg. The current moulding-casting technology involves
moulding into three mould-parts leading to the occurrence of defects (decentering of the core, displacement of the
lower mould and the middle mould and occurrence of burrs in area separated. Thus, to reduce the percentage of
defects registered in industrial practice is necessary to change the moulding-casting technology. Thus, to reduce
the percentage of defects registered in industrial practice is necessary to change the moulding-casting technology.

This requires the use of two mould-parts, re-dimensioning of the core and the core box and dimensioning of the
runner network. The adoption of these changes in industrial practice has direct implications on the cost of casting

and foundry costs default.

Placing the center riser on the technological
design

The separation plane
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The assembled mould for casting

Application in industrial practice of all the technological method applied lead to the decrease the percentage of
rejects registered from 13% to about 4%. This aspect has a positive influence in castings costs respectively in the

company costs.

- Contact: ana.josan@fih.upt.ro
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Development and implementation

of an interdisciplinary virtual laboratory-classroom
research project

Authors: ALIC Daniela Delia , RACKOV Milan

Politehnica University of Timisoara, Faculty of Engineering Hunedoara, Romania
University of Novi Sad, Faculty of Technical Sciences, Serbia

The project is focused on the development of an interdisciplinary virtual laboratory-classroom, based on the
multimedia potential as learning and teaching tool. Currently operational in our faculty, the laboratory is
dedicated to our students, future mechanical engineers, who have the opportunity to use, via internet or face-
to-face, innovative and advanced educational software solutions.
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| - _;., - 1= — - Figure 1 a-g. Teaching resources used in the
S BTN T ' virtual laboratory-classroom. Java Applets.

(source http://www.mdsolids.com ; https://web.mst.edu/~mdsolids/)

Conclusions:

The most important benefit provided by multimedia resources can be considered the interactivity. Results of
surveys indicate that the use of multimedia educational software in the virtual laboratory-classroom was extremely
well received by our students and helped in understanding the training material in mechanical engineering subjects.

Contact: daniela.alic@fih.upt.ro
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Non-metallic inclusions in steels intended for

the automotive industry

PhD Thesis

Authors: Poenaru lulia Olivia, Popa Alina-Maria, Ana Virginia Socalici,
Adina Budiul-Berghian, Corneliu Birtok Baneasa

Performantele deosebite in exploatare ale otelurilor
microaliate cu titan, vanadiu sau niobiu sunt determinate
de compozitia chimica, puritate avansata si adaosuri mici
de elemente de aliere in scopul finisarii granulatiei si
imbunatatirii  proprietatilor mecanice respectiv prin
aplicarea unor tehnologii moderne de laminaresi
tratamente termice.

In lucrare, se prezinta rezultatele cercetarilor
industriale efectuate cu privire la microalierea cu titan a
otelurilor destinate fabricarii tevilor cu pereti grosi.

Exemple de precipitate in oteluri microaliate
Examples of precipitates in microalloyed steels
a) precipitate de AIN sferice; b) nituri cruciforme de Ti sau V, aparute
dupa recoacere la 1100°C; c) carburi de Tis au Nb precipitate pe
limite de graunte; d) nitrura cubica de Ti; e,f) precipitate multiple
apérute prin nucleere eterogena

Analiza SEM a probelor experimentale, 280x
SEM analise of experimental tests, 280x

Outstanding performance in
development of microalloyed steels with
titanium, vanadium or niobium are
determinated by the chemical
composition, advanced purity and small
additions of alloying elements in order to
finish the granulation and to improve the
mechanical properties, but also by modern
laminations  technologies and heat
treatments. In this scientific study, are
presented the results of the industrial
researches regarding the titanium
microalloying of steels that are destinated
to manufacturing of thick-walled pipes for
the automotive industry .

Contact: Poenaru lulia Olivia: poenaruiuliaolivia@yahoo.com
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Experimental determination of filtration efficiency
for porous ceramic cabin filter prototype

PhD thesis

Authors: Robert Bucevschi, Ana Virginia Socalici, Adina Budiul-Berghian,
Corneliu Birtok Baneasa

This project presents the results obtained from the experimental analysis of the filtration
efficiency for two prototypes of full ceramic cabin filters. The innovation presented by these
concepts is the exclusive use as a filtration medium of a combination of porous ceramic
materials. The project also presents the influence of the granulation of the ceramic filtration
medium on the pressure drop and the filtration efficiency.

The analysis presented is part of the
development process carried out within the
doctoral research supported by the author.

Element de filtrare
Prototip nr. 1

Element de filtrare
Prototip nr. 2

— = = = =

Ciderea de presiune generatd de elementul filtrant

Eficienta de retinere a particulelor

Stand de testare Topas PAF113 T

Utilizat in determinare caderii de presiune - Nl ‘

si cuantificarea capacitatii de retinere a £ » 1
elementelor fintrante

l'm 1T

Contact: robert.bucevschi@yahoo.ro
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Puma AIR by CORNELIU

Educational program

Authors: Corneliu Birtok Baneasa, Adina Budiul Berghian,
Diana Stoica, Oana Gaianu, Alin Stoianov

Puma AIR by CORNELIU is a project realized by the FIH-UPT students through the
educational program Dexter's Laboratory.

The goal is to transform a street car into a sports car in order to participate at specific
competitions.

The materialization of the project involves the design within the
student diploma works by approaching the various necessary
modifications: reducing weight, increasing body strength, implementing a
roll cage, improving braking efficiency, increasing engine power etc.

Contact: corneliugroup@gmail.com
www.facebook.com/CorneliuGroup
+40729304129
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Increase of weld strength by micro alloying

for HSLA steel

PhD Thesis
Author: Laurentiu Zgripcea, Teodor Heput

For special repairs of steel armors, standard welding cannot assure the strength required
in normal exploitation. This is a safety requirement and cannot be minimized. As example
repairs of armored vehicles, digging shovels for excavator or heavy machineries wearing
plates.

The common elements of these steel grades are equivalent carbon which is much higher
than ordinary steel grades. For this reason, special precaution must be taken during
welding
and special techniques also.

The new idea is to use a superalloyed cold wire, positioned in the welding center which
will diffuse during the welding in the whole joint section.

Position of the superalloyed wire

- filler material

alloyed rod

base material

[ ]

Weld transversal section '
alloyed weld line

‘ Aspect of high resilient Aspect of non-conform
weld fragile weld

Typlcal apllcatlon of wearlng plate repalr

Weld after diffusion

Special welding using superalloyed wire and effect of weld microalloying is tested at
impact, using Charpy machine. The sample must absorb higher energy and aspect of the
breakage must be resilient, without fragility.

Contact: laurentiu.zgripcea@student.upt.ro 0773757441
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A new dimension in the understanding of human
perceptions using View Point System and Captiv
L7000 Premier technology

PhD thesis

Authors: Popa Mihaela, Mutu Robert Marian

The heart of View point system is the VPS 16 glasses. These Eye Hyper-Tracking
glasses with stereoscopic cameras in the nose bridge enable for the first time like
spatial plane in which the user is looking to be precisely determined.

g o
e . 88°cwnua.rmuo

of the glasses can also be adapted to the wearer, and the eye tracking glasses can
be comfortably worn with contact lenses. With the very short calibration time
compared with other options, the glasses can be quickly adapted to the wearer and
made ready for use. Once calibrated, the Eye Hyper-Tracking glasses can be used
again and again for hours at a time — comfortably and unobtrusively.

CAPTIV-L7000 Premier is a flexible research software for the synchronization of
video and measurements from sensors and interfaced third-party hardware and
measurement devices, including advanced analysis and processing features.

- Contact:

) 4. mihaela.popa@fih.upt.ro
"~ |~ https://www.fih.upt.ro/personal/mihaela.popa/

) — -

Ji

Added to this is the outstanding light immunity, which allows for reliable results
even outdoors and under suddenly changing lighting conditions. The corrective power
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Study on the recycling

methods of used engine oil

student project
Author: Diana Miruna Armioni

The study presents an overview of the main technologies for recycling used engine oll,
as well as a comparative analysis of the impact of these technologies on the properties
of recycled oil. The aim of this research is to highlight the importance of proper
management of this type of hazardous waste.

Used oil
<
Dehydration

- ,
Settling | ‘ \
5 i}
Cake/Sludge ¢ Acidtreatment > Reprocessed oil I r
’ :
A,

Clay treatment CJ

O
Cake/Sludge & Filtration
. = 5
Recycled oil

Block diagram of the acid/clay recycling method

Overview of the used engine oil recycling process

The best known such methods are: acid/clay treatment, solvent extraction, vacuum
distillation and clay treatment, vacuum distillation and hydrogenation process and
membrane filtration technology. Each of these techniques has a number of advantages
and disadvantages, from an economic point of view as well as environmentally,
depending on its specifics. The acid/clay method is no longer encouraged globally
because it generates toxic waste, but other technologies (solvent extraction and vacuum
distillation) are developed industrially in different countries and are in a continuous
process of improvement.

Contact: armionimiruna@yahoo.com, +40740908169
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Dispozitiv de roluit bare
Bar rolling device

CIOROAGA Bogdan-Dorel, CIOATA Vasile George, ALEXA Vasile

( - |

91\ -
[3

, _

P3 P2 P1

Schema de functionare / reglare
Componenta:

(1) Mecanismul de reglare a gradului de deformare
actionat prin intermediul cricului hidraulic;

(2) Mecanismul de reglare a pozitiei pe axa verticala
a rolei motoare;

(3) Mecanismul de actionare a rolei motoare.

Cw T

Caracteristici:

Dispozitivul de roluit bare este utilizat la curbarea
controlata a barelor drepte, indiferent de profilul acestora.

Dimensiuni de gabarit: 1365 x 824 x 948 mm.
Actionarea este manuala.

Corp cu constructie rigida, din profile laminate, imbinate
prin sudura.

Utilizabil in atelierele de confectii metalice.

Characteristics: The device has 3 main mechanisms:

The bar rolling device is used for the controlled bending of (1) The mechanism for adjusting the degree of
straight bars, regardless of their profile. deformation operated by the hydraulic jack;
Overall dimensions: 1365 x 824 x 948 mm. (2) The mechanism for adjusting the position on

the vertical axis of the drive roller;

The operation is manual. (3) The drive mechanism of the drive roller.

Body with rigid construction, made of laminated profiles,
joined by welding.

Usable in metal workshops.

Contact: .
Ing. ec. Bogdan — Dorel CIOROAGA
cioroagabogdandorel@yahoo.com

+40722378702
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Antik

“Energy Tree”
Student project

Authors: Sapta Doru loan, Marinut Gabriel Paul, Obrenovici Lavinia loana,
Golcea Julia Daiana, Strugaru Dragos
Coordinator: Corneliu Birtok Baneasa

Statia de incarcare Antik "Energy Tree” este un dispozitiv
multifunctional bazat pe energie regenerabila cu scopul de a
remedia problema cetateanului modern care de multe ori cand
este in spatiul public ajunge in situatia de a fi nevoit sa isi incarce
dispozitivul mobil, dar acesta nu are acces.

Acesta este construit din materiale rezistente indiferent
de conditiile meteo, cu diferite tehnologii moderne pentru a oferii
utilizatorului sau o experienta cat mai placuta.

Antik Energy Tree are ca scop sa creasca autonomia
dispozitivelor mobile, sa ofere ergonomie toate
intr-un design Eco-Friendly

The Antik “Energy Tree” charging station is a multi functional device. Based on renewable energy
in order to fix the problem of the modern citizen who often when is in the public space ends up in
the situation of having to charge his mobile device, but has no power source.

It is made of durable materials regardless of weather conditions, with various modern technologies
to offer its user a pleasant experience. Antik Energy Tree aims to increase the autonomy of mobile
devices, and to provide ergonomics in an Eco-Friendly design

Contact:
www.scantiksrl.ro
scantiksri@yahoo.com
+40 740 222 479
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Adaptive exhaust cover Air by Corneliu

Authors: Marinut Gabriel Paul, Sapta Doru loan, Golcea Julia Daiana,
Obrenovici Lavinia loana, Strugaru Dragos
Coordinators: Birtok Baneasa Corneliu, Budiul-Berghian Adina

Adaptive exhaust cover (AEC) is a device for competition engines
equipped with dynamic exhaust systems, especially the Air by Corneliu type.

AEC este un dispozitiv destinat motoarelorde competitie echipate cu sisteme
de evacuare dinamice, in special de tipul Air by Corneliu.

Implementarea AEC impiedica patrunderea in sistemul de evacuare dinamic
a particulelor solide (praf, nisip, frunze) sau apa cand motorul este oprit.

The implementation of AEC prevents
the entry into the dynamic exhaust
system of solid particles (dust, sand,
leaves) or water when the engine is
stopped.

4 3

L o

AEC has a smart control unit that allows it to operate according to the following
parameters: temperature, humidity, wind speed, light intensity etc.

AEC are o unitate de control inteligenta care ii permite sa functioneze in functie
de urmatorii parametri: temperatura, umiditatea, viteza vantului, intensitatea luminii.

Contact: corneliugroup@gmail.com

www.facebook.com/CorneliuGroup
+40729304129

> = dir pouwer.

by carnehu
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Experiments on the wear of ball mill armor
PhD thesis

Author: Teodor VASIU

The study analyzes the wear behavior of armor execution materials in an
experimental ball mill @700 x 700 depending on the parameters of the mechanical
regime and also the wear of the metal lining of an industrial mill.

For experiments, a number of ten stages of experimental mill operating regimes were proposed. At each
stage, the wear behavior of some armor materials was monitored, namely for: the supply and the exhaust
cover - manganese steel, Relon P type polyamide (only for feeding), sormait, SHNSV steel (GOST 5950/73)
and Fc300 cast iron; body mill - OLC45 and sormait. The thickness of the layer lost by wear was measured
with a Krautkramer Branson DME-DL ultrasonic device with a measuring accuracy of 0.01 mm.

Figure 1. Variation of average linear wear rate as a function of filling coefficient at relative speed 80%

Graphical representations of the dependence of the average linear wear speed as a function of the
mill filling coefficient, for the relative speeds of 33% and 80% respectively (Figures 1 and 2) show that the
shields plated with sormait, both those at the ends and those at on the mill body, they have the lowest wear
speeds. This finding led to the study of this material in a mill @2700 x 3000 in operation.

- Relon P type polyamide, with all the advantages of a low specific weight and low cost price compared
to metallic materials, has low wear rates only at filling coefficients of approx. 20%, which is not recommended
for the manufacture of shields on the supply side.

- The wear rates of the end shields are increased if the mill speed increases; this is because the relative
sliding speeds in the points of contact between the armor and the load increase, which leads to the
intensification of tribological processes in those areas.

- At high bars, their wear rates decrease as the mill speed increases, as the movement of the balls
changes. If at the relative speed 33% is characteristic the rolling regime, at the relative speed 80% the ball
regime is throwing, the relative sliding armor-load being lower.

Contact:

teodor.vasiu(@fih.upt.ro
http://www.fih.upt.ro/personal/teodor.vasiu/
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Authors: Albescu Corina, Tirnavean Alexandru Adrian
Student project 2020001R/13.08.2020
Rochita in clos este o tinuta versatila, avand croiul perfect pentru
orice tip de siluetd si inaltime, ceea ce iti confera o libertate de
miscare. Rochita in clos e realizata din materiale vaporoase, cum ar
fi voalul, iar talia este pusa in evidenta de o curelusa delicata.
Aceasta rochita trei sfert se inchide la spate cu un nasturel tip perla,
avand un decolteu tip barcuta. lar pentru ca albul si negrul nu se
demodeaza niciodata, poti miza oricind pe combinatia acestor doua
culori.
The kirtle dress is a versatile fit
with the club perfect for any form
of silhouette and height, giving you
freedom to move. The kirtle dress
is made of ships, such as the veil,
and the waist is exposed by a
delicate strap. This three-quarter
dress is closed behind with a pearl-
type button, with a boat neck-neck.
White and black never gets
fashioned, you can always rely on
the combination of these two
colors.
Contact: albescu.corina@yahoo.com NE
____________ N2
""" =S
7N
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Mobile Pavilion for Rainwater Collection

Phd.eng. Pisleaga Mihaela!, MAA Arch. Gabriel ArandaZ, Phd.eng. Cristina Capotescu?®
Polytechnic University of Timisoara, 2 Glomad, *Aquatim
mihaela.pisleaga@upt.ro

Novelty & Usefulness

In this period of population growth and in which we can observe the impact
of climate change through extreme events, we must, more than ever, take
care of natural resources that are not inexhaustible. Rainwater harvesting is
used as a way to save money and as a way to take care of the environment.
In this context, rainwater harvesting is the easiest way to educate the
population about adapting to climate change. Thus, through this mobile
rainwater collection stand we propose green solutions for residential
buildings (roof, walls) that sensitize the population, understanding the
importance of caring for resources, in this case water.

Low cost design

Green roof meets public. The main idea is to
adapt a regular 2 wheels bicycle into a cargo
bike, 3 wheels. After to adapt a 1 x 1 meter
sample of a green roof, and 60 cm height
green wall, including all the necessary pipes
and water deposit(s), in order to show how
all the elements works together. The

installation will provide all the necessary
information regarding the function of a green
roof and wall. Will be an interactive
experience between the city dweller and the
buildings, promoting good praxis and

awareness related with rainwater.

Universitatea

Politehnica
limigoara

Social and economic impact

The mobile pavilion has a design that allows placement in public areas without
the need for additional fees. In this case, the pavilion will be located in the space
of the Faculty of Civil Engineering Timisoara, so that students understand what
solutions exist for rainwater collection. In the future, as engineers they will have
the ability to understand the importance of green roofs in buildings, especially
since there are countries where the legislation imposes the obligation to build
green roofs and it is possible that the legislation requires this in Romania.

Market opportunities

The construction of green roofs, for buildings, as a solution to adapt to climate
change is a current issue, in some countries the legislation still does not clearly
specify this aspect. But this is the future, we need green spaces in the urban area
and green roofs, for buildings is a solution. The team includes two engineers and
an architect, and the market opportunities part consists of consulting on the
design and execution of green roofs for new and old buildings.

. 4 Single housing Block of housing Commerce & Parking
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ELECTRICAL LIGHT INSTALLATION FOR
DENTAL ESTHETICS

U/00018 28.04.2017

autori: Pavel Stefan. Krems Cristina, Mocan Marian Liviu, Dobosi loan Silviu

DESCRIPTION

The invention relates to a fixed electrical lighting

installation used in the dental cabinets which provides

illumination to the dental area of the patient, illumination 3 a
which is very close to the daylight parameters. The TS
installation is made up of a mobile metal body made from a (P +I0N 3
mirror coated inoxidable steel, attached to the dental pillar ‘ !
unit, in which 5 lamps with the true color rendering index AT
are mounted, 97 Ra8 and the color temperature of -
5300FKelvin, a black light type of lamp, and between the 5
lamps is mounted a camera connected to a computer with
the monitor fixed (optionally) on the dental pillar unit. >

S

ADVANTAGES:

—  Ensures transparency in the incisal zone of the
teeth;

—~ Ensures an illumination very close to the
daylight parameters on the dental work area ;

—~ It ensures that the teeth are photographed with
an illumination very close to the daylight
parameters before and after the medical
procedure of dental aesthetics;

— It ensures a better color setting in dental
aesthetics.

EUROINVENT
13th European Exhibition of
Creativity and Innovation
Iasi, Romania, 20-21 May 2021
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Universitatea

Politehnica
Timisoara

INSTALLATION FOR THE EVALUATION OF
THE MAGNETIC FIELD EXPOSURE

EFFECTS
A/ 00336/15.05.2018

authors: Pavel Stefan, Lupa Lavinia Afrodita, Mocan Marian Liviu, Ungureanu Daniel-Viorel, Dobosi loan Silviu,
Moldovan Aurel, Simina Alina Georgiana, Binzar Alexandru, Suciu Silviu Cristian

DESCRIPTION 7 101110 9 7 8
The invention relates to an installation which can be used to 8 A\ L -
evaluate the effects of a oscillating, pulsed, low frequency s = E
magnetic, 20~70 Hz, and adjustable intensity on the cells of 6 i ke
a biological sample: extracted tissue, organic fluid, living 3 D f—
organism, seeds. The installation according to the invention 5 '
consists of a support plate on which at least two E :
perpendicular supports are positioned, depending on the 1 S 16
number of workstations required to perform the study.On 2 g — | - —

each arm attached to the support it is fixed an inductance,
which can be positioned and fixed both in perpendicular
plane for approach or distancing of the work sample so as
to obtain the desired intensity of the magnetic field, as well
as horizonmtally plane by sliding or (and) by rotation on the
mounting support in front of the studied sample. The
adjustable power source is controlled by a scheduler and
connected to a variable frequency rectangular pulse
generalor.

ADVANTAGES:

— Ensures the possibility of performing
experiments under controlled exposure
conditions;

— Allows evluation of the effects of a low
frequency magnetic field, 20 + 70 Hz, on the
sample cells under specific exposure

- A g

conditions; =T - —

- It is a compact, unitary, portable investigation EUROINVENT
tool and it doesn’t require any auxillary 13th European Exhibition of
measuring and recording equipment; Creativity and Innovation

—~ It provides flexibility in configuration, Iasi, Romania, 20-21 May 2021

depending on  the investigation needs,
simplicity and safety in operation.
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Universitatea
Politehnica
Timisoara

EARTHING ELECTRODE WITH CORROSION
RESISTANT CONNECTIONS

A/ 00757/28.09.2018

authors: Pavel $tefan, Ungureanu Daniel-Viorel, Mocan Marian Liviu, Dobosi loan Silviu, Topala Florin-lonel

T L4 >

DESCRIPTION O —

The electrode consists of some concentric tubes, an outer B
galvanized steel tube, and an inner galvanized steel tube &
joined to the bottom by welding with a plate, and at the top A
by a flattened metal plate in the shape of . S", so that the -

J
v =

connections are made through the heads of the flattened - e
metal plate through welding with the flattened horizontal e
metal plate of the earthing installation. The connection are 4 £2 k. 2
covered with bitumen inside a plastic corrosion protection L<—} '_

box and the top of the electrode assembly, the connection
area between the electrode’s flattened metal plate, and the
horizontal earthing installation flattened metal plate has and
access zone for periodic checks and measurements.The
externally galvanized steel tube provides, at a limited
length, at least 4 equidistant longitudinal grooves that allow
the material of the tube so that on said tube some wings
materialize, transversely on its axis, in the form of a rosette,
which defines a larger contact surface of the galvanized
steel tube with the soil.

ADVANTAGES

—  Allows a better contact with the soil;

—~  Provides through a lower electrical resistance, a
better passage and dissipation of the lightning
surge through the soil ;

—~  Provides anticorrosive protection for the
horizontal earthing flattened metal plate joining
pieces m— e —

—  Ensures a simpler assembly work so that the E }J ROINYV l:‘ NT
possibility of friction with the soil is removed, 13th European Exhibition of
implicitly the removal of the zinc coating. Creativity and Innovation

Iasi, Romania, 20-21 May 2021
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Universitatea

ELECTRICAL INSTALLATION FOR AIR AND
SURFACE DISINFECTION FROM THE

PUBLIC TRANSPORT

U/ 00024 24.06.2020

autori: Pavel Stefan, Ungureanu Daniel-Viorel, Binzar Alexandru, Tutelcd Ancuta Letitia,

Suciu Silviu Cristian, Popoiu Cdlin Marius

DESCRIPTION
The technical problem which is solved by the invention,
consists in realization of a fixed electrical installation
which is used for surface and air disinfection with UVC
ultraviolet radiation from the public transport, mounted on
the ceiling of the transportation vehicle, powered by the
electrical source of the public transport vehicle. The
command of the disinfection installation can be executed

manually or via Wi-Fi, from a predetermined distance

ADVANTAGES:
Being a fixed technical solution, located on the ceiling of the
vehicle and powered by the electrical source of the public transport
vehicle, compared to other types of similar solutions, for the same
disinfection effect, it offers a lower manufacturing and operation
costs. It uses three UVC germicidal lamps (26). two at the
wavelength of 253.7 nm, and one at the wavenelgth of 183 nm [3],
UVC radiation generators and ozone. The disinfection lamps are
incorporated in an assembly protected by a slotted stainless steel
with rhomboidal slots (perforations), expanded (successive “zig-
zag” L-bends), with multiple reflection surfaces for the dispersion
of the radiation into the device, for air disinfection, and into the
exterior, onto the surfaces which necesits disinfection found inside
the space of the public transport vehicle. The installation operates,
disinfects the air and the surfaces, within 10 minutes, during the
intended break of the tram driver or the bus driver, at the end of
the public transportation vehicle route, place where the Wi-Fi
transmitter is mounted and/or in the depot.

24

h

-

13

EUROINVENT
13th European Exhibition of
Creativity and Innovation
Iasi, Romania, 20-21 May 2021
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Universitatea

Politehnica
Timisoara

INSTALLATION FOR REMOTE
MONITORING OF CORROSION OF THE
GROUND CONSTRUCTIONS COATED OR

NOT WITH ZINC

U7 00037 03.08.2020

Authors: Pavel Stefan, Ungureanu Daniel-Viorel, Binzar Alexandru, Moldovan Aurel

DESCRIPTION
Installation for real-time remote monitoring of 8 d 6
ground constructions coated or not with zinc. The ' | | T 7
technical issue solved by this invention, consists | '
in making an installation for real — time remote L i __p— — 2' s |
monitoring of the coated or no coated ground 1 Ar ar i 1"
metal constructions found at predetermined
depths and data recording, transmission of the L J J Jed 9 110 _13
obtained data and archiving it. 3 1 : —

T _12
ADVANTAGES:

Ensures remote monitoring of the
installation;

Provides recording, saving, archiving and
real-time data transmission;

- Provides remote control.

EUROINVENT
13th European Exhibition of
Creativity and Innovation
Iasi, Romania, 20-21 May 2021
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ELECTRODE AND METHOD FOR FAST
ELECTROCHEMICAL DETECTION OF ARSENIC(IN)
FROM AQUEOUS SOLUTIONS

Florica MANEA*, Aniela POP, Anamaria BACIU, Adriana REMES
Politehnica University of Timisoara, Romania, hitps //www.upt.ro
*e-mail: floncamanea@upt.ro

Patent no RO 129026 B1, released on 30.10.2020

The invention refers to the elaboration of a n electrode and a method for the electrochemical detection of arsenic (lIl), known as a very toxic
poliutant, from aqueous solutions. Also, the working electrode (WE) and the procedure can be applied both for the detection of other pollutants
from water (e.g., heavy metals, organic poliutants) and for other applications (e.g., pharmaceutical analysis, food quality control and safety,
clinical analysis).The problem solved throught this patent consists on the elaboration of a product and a process based on an electrochemical
procedure for fast detection of arsenic (lll) from aqueous solutions using an electrode made from relatively inexpensive materials, viable and
exhibinting high electroanalytical performances as limit of detection, sensitivity, reproducibility, accuracy.

Clinical

Square-wave voltammetry procedure

Electrode compozition
(CNF/Ag)

Step |. Cathodic reduction: As**+3e —As’
working conditions: - applied potential: -0.4 V/SCE
- time: 120 seconds

Step Il. Anodic stripping: As® —>As?*+3e

WE CE provides the electrochemical response corresponding to the detection
RE of arsenic (Ill) at the potential of -0.01 V / ESC by square wave
voltammetry application.

« The electrode and the procedure of fast arsenic (lll) electrochemical detection from aqueous
solutions according to the invention consists on using an electrode, called working electrode
(WE), in an assembly together with a counter electrode (CE) and a reference electrode (RE),
and based on the anodic stripping method and by applying the square wave voltammetry
technique in the presence of a supporting electrolyte for the detection of arsenic (lll) from a
contaminated water through the electrochemical response of the working electrode in the

+ Ag(NO ) presence of the target pollutant. The WE is a composite electrode obtained by carbon

3 nanofibers dispersion in an epoxy matrix, followed by the electrochemical modification of the
electrode surface with silver particles.

* The process and the electrode for rapid electrochemical detection of arsenic (lll) in aqueous

Electrochemical depozition solutions according to the invention have the following advantages: very high
-------------------------- electroanalytical performances (i.e., limit of detection, sensitivity, reproducibility, accuracy),
E =-0.4 V/SCE low costs of materials used for the working electrode construction, long life use (at least 1

t=60s your).

= This method allowed determining As(lll) concentrations of 5 ppb, 45 ppb and 105 ppb in
three groundwater sources form vest side of Romania.
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3D Porous dimensionally stable anode-

7Y

integrated particulate electrode-
electrochemical filtering system for advanced
treatment of cytostatics-containing water
(3DSAPECYT)

Authors: Florica Manea, Corina Orha, Constantin Adrian Tudoran

Project no. PN-11I-P2-2.1-PED-2019-4492, 441PED/2020

The development of improved innovative
technology and process for water treatment represents a
prerequisite  condition within the context of the circular
cconomy, considering its fundamental principles focus on
reduce, reuse and recycle in order to close the loops of the
walter use cycle.

Objectives of the project consists of:
1. Synthesis and characterization of new porous dimensionally
stable anodes through spin coating and hydrothermal
techniques.
2. Development of new filtering composition within fluidized
bed as particulate electrode based on activated carbon (mature
technology) / Romanian zeolite (natural material) / manganese
sand (depleted filtering waste generated in the drinking water
treatment  technology  using  manganese  containing
groundwater source).
3. Fabrication of an innovative three-dimensional (3D)
Porous Dimensionally Stable Anode—integrated Particulate
Electrode-Electrochemical Filtering System (3D-PDSA-PE-
EFS) for advanced treatment of cytostatics containing water.
4. Validation and integration of 3D-PDSA-PE-EFS system
within advanced surface water treatment technology.

The scope of the present project
is 1o develop an innovative three-dimensional
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*3D electrochemical
filtering system

(3D) Porous Dimensionally Stable Anode-
integrated Particulate Electrode-
Electrochemical Filtering System (3D-PDSA-
PE-EFS) for advanced water treatment, which
will be validated at the lab-scale for advanced
treatment of cytostatics containing water,
starting from TRL-2 and reaching TRL-4 in 24
months. The system (3D-PDSA-PE-EFS) will
be flexible and enable for an advanced
treatment of water/wastewater characterized —r — g

by a wide range of contaminants (organics and e’

inorganics) by combination of advanced SnCL, SO%.
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Contact: floricamanea@upt.ro; orha.corina@gmail.com ;
constantin.tudoran@datcomp.ro
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MINISTRY OF EDUCATION AND RESEARCH

Sistem modular flexibil de fixare a semifabricatelor pentru

procedeul de deformare incrementala

UNIVERSITATEA
LUCTAN BLAGA

2@~ —DIN SIBIU—

Flexible modular system for fixing workpieces for the
incremental forming process

Patent Request a 2019 00712

Authors: RACZ Sever-Gabriel, BREAZ Radu-Eugen, OLEKSIK Valentin Stefan, PASCU Adrian Marius, POPP llie
Octavian, GIRJOB Claudia Emilia, TERA Melania, CHICEA Anca Lucia, BIRI$ Cristina Maria, CRENGANI$ Mihai

DESCRIPTION

The incremental forming process is a flexible alternative to
conventional cold metal forming processes. One of the main
disadvantages of the process is that it allows the processing
of a single type of workpiece size, because the working area
and implicitly the size of the workpiece sheet that can be
processed is fixed. To eliminate this disadvantage, a flexible
modular system for fixing the workpiece is proposed.

The active plate 9 is characterized in that it is provided with
five intermediate seating positions, both in the X-axis and in
the Y-axis direction, in which modular active elements can be
mounted, on both axes, 10, 11. Intermediate seating positions
provided in the active plate, together with the modular active
elements allow the user to adjust the size of the workspace
and thus the size of the workpiece. The active plate is also
provided with holes for mounting the clamping screws.

The figures on the right show the mounting of the modular
active elements in the X-axis, 10, as well as a modular active
element in the Y-axis, 11. It is also necessary to use a retaining
plate to fix the sheet metal workpiece. For the proposed
system, it is also characterized by a modular construction.
Thus, the retaining plate consists of two retaining elements in
the shape of the letter | ,12, which can be mounted parallel to
the X-axis direction and can occupy any of the six available
positions above the active plate 9. The retaining elements in
the shape of the letter | are provided with threaded holes, for
the purpose of their removable connection with the active plate.
In addition to the elements marked with 12, intermediate
restraint elements, marked with 13, are also required.

These elements have a simple construction, being made of
plates of the same width and height, but of different lengths,
allowing the modular fixation of the workpiece, between the
active and the retaining elements. They are also fitted with
threaded holes, for the purpose of their removable connection
with the active plate, by means of fixing screws 14.

An example of the combination of the active plate 9 with
retaining elements in the shape of letter | 12, with intermediate
retaining elements 16 on the right side is shown on the right
side. The screws used to assemble the assets and restraints
14, 15 are also shown.

It can be seen how the adjustment of the working area and
implicitly of the size of the workpiece can be done using both
modular active elements and intermediate restraint elements
mounted in the direction of the Y axis.

Finally, the modular fixing system of the workpiece is
presented, including both the support structure and the active
plate (together with the modular active elements) and the
retaining plate (consisting of the I-shaped retaining elements
and the intermediate retaining elements). In the figure one can
also notice the sheet metal workpiece.
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ADVANTAGES

The system allows the user to adjust the size of the
workspace and implicitly the size of the workpiece.
Consequently, the flexibility of the incremental
forming process is significantly increased.

APPLICATIONS

The system can be used in the manufacturing,
automotive and aeronautical industries to process
complex shape sheet metal parts in a flexible and
accurate manner.

CONTACT

Professor RACZ Sever-Gabriel
Metal Forming Research Center
Lucian Blaga University of Sibiu

http://centers.ulbsibiu.ro/cscdp/index.html
https:/ferris.gov.ro/Metal-Forming-Research-Centre
Emil Cioran 4, 550025 Sibiu
gabriel.racz@ulbsibiu.ro
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DESCRIPTIONS

The invention concern's new method and devices for. rehabilitation of therapeutic properties of bathing water in lakes by stratlfied salt P

concentration. The method is to induce surface water with low salinity concentration under lower layers of water, with a higher salinity %

concentration in a gravitational continue water flow; water mix, water transportation and diffusion of: rehabllltated water on the surface,

in the upper layer under the direct osmosis. The method is based on the twa principles: -
1.principle of communicating vessels

2.principle of direct osmosis
. Operation takes place automatically according to the gradient of concentration in the mlxlng chamber

METHOD AND DEVICES FOR
REHABILITATION OF THERAPEUTIC
PROPERTIES OF BATHING WATER IN
LAKES BY STRATIFIED SALT
CONCENTRATION

P stratified salt
" water lake
,~

Water mixing is done in laminar The invens rthe risoltof
regime without causing any natural _ : v |on_ WETERITO
; ¢ Az == =g VoA research carried out under
imbalance in the lake. The method s I} - \ AGRAL / PNCDI the proiect
is carried out based on exclusive TRk — "w,mwu -:;: ' . ‘g\ ndudics SRR E o?np I:;e .on
use of natural phenomena without o Te e R R e
QY H- : assessment and recovery

the involvement of artificial | g ok g solutiondir [akes it Donadibily
sources of energy. The method is =5} : . '
as a tourist and leisure spa

environmentally friendly and they _-: #oT, e :
do not affect the natural balance of “OQW” ; edling fasveiapec g S0 -
: NI 2006 (Research Contract No.

lakes. Other advantages are: S AR :
1. novel method for the rehabilitation :Lb::‘a:u;';”?;“"" o e e e e i 6471, 2004.) and one ofthe
3. aachorcable, A% batbng lager, sl vl -t e il € by A B bt by A i technological solutions proposed

of water treatment properties of ATl il i i etk i e
bathing in salt lakes layer with /
stratified salt concentration.

2. introduction of gravitationm water NaCl content in salt lakes of Ocna Sibiu function of depth
bathing the surface layer of brine
flow in the substrate at any depth
and rehabilitation of its therapeutic

qualities of direct osmosis brine by the deep and communicating

Trom undergrogic y: © & 8 o ° w f vessels through direct osmosis
3. summer use is organic method ¢ P Dpth{n) Schomatic diagram of the functioing of tho rohabiltativa g :

methed of communicating vessels on the water and direct

without artificial'energy sources. omosis ) ol of ok vt i ydrsrc cuibrion

~-Lfola LG  ——LOfn  —L meind ' o
| Milgir ==L Avamlancy —+=L Brincoman. ==L Cciia :L“;::"’f"'""'“""“"“ equiiisi wilkithe

for the recovery of lakes within
the project. Field of use is the
water quality rehabilitation
curative bathing in salt lakes
layer is missing vertical
movement of water through water
stirring with high concentration

¥BE

MaCl {af)

&8 8

Contact:

Prof. Dr. Eng. & Ec. Aurel Mihail TITU

.Lucian Blaga” University of Sibiu, Faculty of Engineering, Director of PatLib Centre Sibiu, Romania
Tel: +40 744 390 290; Email: mihail titu@yahoo.com
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DEVICE AND METHOD FOR DISPOSAL AND
COLLECTION OF PATHOLOGICAL PRODUCTS

Authors: Sabdu Dan, Sabau Alexandru Dan, Dumitra Anca Maria, Titu Aurel Mihail
Patent request: A 00004 2013 / 04.01.2013

DESCRIPTION

The invention refers to a method and a device of abdominal collection of some
corpuscular/hydrous structures with a diameter smaller than 10 mm. The collecting
methods are based on the existence of a closed, hyperbaric chamber (abdominal cavity) and
of several gallstones fragments, coagulates, tissue dispersed or agglutinated, possibly
hydrous, which require a relatively quick evacuation without any unnecessary movements
of fragmentation and/or contamination.

The device, is made outofa tube with the interior diameter of circa 9-9.5-10 mm capable
to evacuate the structures due to the difference in pressure between the interior and exterior
of the abdomen, difference which can be emphasised by attaching an exterior aspirator.

On the path of the tube there is an eccentric collector which collects the structures or the
evacuated liquid with the help of a deflector/ filter, which separates the air or liquid from the
evacuated structures. The collector, is detachable and voidable when full. The filter can be
quickly extracted and it can be cleaned. The device is kept airtight when pausing and
decompressed intermittently after selecting and applying the intra-abdominal orifice of the
suction unit on the solid or liquid structure that is aimed with the diameter smaller than the
diameter of the tube which the abdominal decompression or the additional suction at the
level of'the external orifice could lead to the evacuation of the foreign matter.

Decompression is done manually (with the thumb) or instrumentally through a valve with
flapper (rapid, sensitive, efficient) The efficiency of the evacuation can be increased by
connecting with valve the evacuation ramification to a suction unit and connecting a rinsing
system under the flapper which closes the system, it ensures the cleaning of the filter and
device alternatively with the suction. The filter ensures the continuous functionality,
without “plugs™ of the external suction unit by creating a detour for the corpuscular
structures and leaving the air or water pass through.

R

ADVANTAGES v 0T Fins
-the extraction of the pathological products located or dispersed in the abdomen is done rapidly with storing for their intra-
operatory analysis;

-the efficiency and the accessibility of the device in the entire abdomen, as well as in tight spaces, are remarkable;
-climination ofthe contamination risk under the conditions of obtaining quick information;

-reduces the duration of the interventions;

-reduces the clogging of the suction unit by interposing the deflector filter;

-the capacity to quickly wash and clean the intra-operatory device which is modular with partial dismantling;
-the capacity to clean the intra-operatory filter through rinsing in backward flow without dismantling.

J'\\"; Fig.6

APPLICATIONS
- Destined for the minimal invasive surgery, especially laparoscopic, but also for open surgery;

- The method can be applied to gallstones up to 9-9.5 mm with container storage, quickly applying it to manoeuvres and protecting
the tubular suction unit system from the cleaning/clearing manoeuvre by interposing a deflector filter which isolates the
corpuscular elements from the liquid or gas ones.

Contact:

Prof. Eng.& Ec. Aurel-Mihall TITU, Sc.0. & Ph.0., Dr. Habll, D.H.C.

Manager ol Faglonal Centra OSIM-EPC farintellactual Property Protectan (Patlio Sibiu):
President of Romanian Association for Alternative Technolcgles Siblu (A.R.T.A. Siblu);
The Academy of Hemaman Scientisis Asscoate Mamber

Editor-in-Chief Monzonventonal Techrologes Review;
“Lucian Baga® Urivarsiy of Siiu,

Faculy of Engl i dustial Eng fing and Manag Des)anmnm.
4, Emil Cioran Sireat, 101100 Room, code 550025, Sioi, ROMANIA
Mobile Phone: +40 744 390 200

Fan: +40 269 430 110

E-mall. mihail tiu &yahoo. com

It revin.rg

R anlﬁlv-ihiu m i
hitp:diesim ukreciona)-si
?ﬁg:wwnmr ' AEE: Melplul-re [ ﬁg‘luu

1=-id_90.htm|
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STABLE SYNERGISTIC COMPOSITION WITH ANTIOXIDANT AND ANTI-
INFLAMMATORY PROPERTIES BASED ON BIOACTIVE PHYTOEXTRACTS

Authors: Oancea Rodica Simona, Tecucianu Andreea Cristina, Dulf Francisc Vasile

Patent request no.: A 003932 /09.07.2020

DESTINATION

The invention relates to a new synergistic composition, 100% natural, in the form of an emulsion, containing
extracts of B-carotene from pumpkin, anthocyanins from red cabbage and inulin from parsnips, as well as the
method of preparation and its bioactive properties. The invention is of practical importance both by
valorization of local plants rich in bioactive compounds to obtain extracts with special biological properties,
and by applying sustainable technologies for their preparation and for the final product.

PRINCIPLES USED

The process according to the invention consists in combining 50% and 25%, respectively, B-carotene oily
extract from pumpkin, 25% and 15%, respectively, concentrated anthocyanin extract from red cabbage and
25% and 60%, respectively, aqueous fructan extract from parsnip, in the presence of 0.5% guar gum relative
to the composition, resulting in a stable composition of phytoextracts with bioactive properties tested in vitro.

ADVANTAGES

- Obtaining synergistic natural compositions by combining 3 natural extracts of pumpkin rich in B-carotene,
red cabbage rich in anthocyanins and parsnips rich in inulin, with beneficial effects on human health;

- The new compositions are advantageous in terms of costs, as it would reduce the costs of importing similar
products;

- The new compositions allows creating a Romanian registered trademark product by exploiting the research
in this area.

APPLICATIONS

- the invention is situated at the intersection of food science and health, useful for food supplements industry;
- the invention offers the possibility of combining phytoextracts with multifunctional properties;

- it is useful, in particular, for the development of nutraceutical products.

Composition 2

Saturated fatty acids 8.58 8.68

Bioactive content and antioxidant Monounsaturated fatty acids 23.11 271.71
properties of the new synergistic  Polyunsaturated fatty acids 68.30 63.61
developed compositions ' Omega-3 0.04 0.05
Omega-6 68.26 63.56

FRAP (mg ascorbic acid/ 100 ml extract) 84.78 53.49

Contact DPPH (% inhibition) 39.35 19.38

Prof. Simona OANCEA, Ph.D., Dr. Habil.
“Lucian Blaga™ University of Sibiu, Romania
simona.oanceaeulbsibiuro

Prof. Eng. & Ec. Mihail TITU, Se.D. Ph.D,, Dr. Habil.
Manager of PALLib Centre of Sibiu

"Lucian Blaga" University of Sibiu

10, Victoriei Street, Sibiu, 550024, Roménia

mihail tim@ulbsibin.ro
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INTELLIGENT SYSTEM FOR WINDOW AUTOMATIZATION
Authors: Andreea Melania OLARU, Paula Nicoleta DRASOVEAN
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“*Title
Quality of flowers to daffodils based on vegetative and floral
indices

**Authors & Contact
Maria BALA, Florin SALA
Contact: Prof. Florin Sala, PhD, florin_sala@usab-tm.ro

“*Short presentation
QResearch project aimed to evaluate the quality of flowers in daffodils (Narcissus pseudonarcissus L.) in relation
to physiological and floral indices. The biological material was represented by five varieties of daffodils:
'Carlton’, 'Ice Follies', 'St. Patrick’, 'Dick Wilden' and 'Salome'.

QA series of physiological and floral indices were evaluated that described the status of plants (plant height -
PH, number of leaves - LN, length of leaves - LL), vegetation period (VP), flowering period (FP), and flowers

size (ES).

UThe flowering period (FP) expressed in days, recorded the values: FP = 13 days for 'Carlton’, FP = 18 days for
'Ice Follies', FP = 9 days for 'St. Patrick', FP = 10 days for 'Dick Wilden', and respectively FP = 11 days for

'Salome’.

UThe variation of FS according to LN was described by a polynomial equation of degree 2, under conditions
of R?=0.938, p << 0.001. A 3D model of FS variation with respect to LN and FP was obtained, and a graphical
representation in the form of isoquant, expressed a possible combination of LN and FP for optimum of FS.
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3D graph for FS distribution in relation to LN and FP (x=LN; y=FP) Isoguant distribution model for FS optimum value in relation to LN and FP
(x=LN; y=FP)

Grapbhical distribution of FS values in relation to LN and FP;

»PCA led to the distribution of the studied varieties in relation to the main quality parameters considered (VP,
FP and FS).

»Cluster analysis led to the grouping of daffodils varieties based on affinity with respect to flower quality
indices (FP and FS) under statistical safety conditions, Coph.corr. = 0.924.

REFERENCES
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Ozel, A., Erden, K., 2018, The effect of bulb sizes on the bulb yield and some plant characteristics of Narcissus tazetta subsp. tazetta L., Harran Tarim ve Gida Bilimleri Derg., 22(3):355-362.

Taylor, A., Armitage, A.D., Handy, C., Jackson, A.C., Hulin, M.T., Harrison, R.J., Clarkson, J.P., 2019, Basal rot of Narcissus: Understanding pathogenicity in Fusarium oxysporum f. sp. narcissi, Front. Microbiol., 10:2905.
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< Title
Optimization of some parameters for ornamental plants
production in off-season

*Authors & Contact
Maria BALA, Florin SALA
Contact: Prof. Florin Sala, PhD, florin_sala@usab-tm.ro

“*Short presentation
QThe present researcj project evaluated the behaviour of three ornamental species through flowers, in off-

season cultivation conditions, in order to optimize production parameters. The total time of flowering (Ttf)
was described, for each species, by mathematical models, in relation to the temperature and plants height.

UThe biological material was represented by the species: Lathyrus odoratus L.; Antirrhinum majus L., and
Matthiola incana (L.) W.T. Aiton., respectively. The variation of the plant height, in the studied ornamental
species, in relation to the temperature (T), was described by polynomial equations of degree 3, in safety
statistical conditions (R?>=0.975 for Lathyrus; R*>=0.987 for Antirrhinum, and R*=0.971 for Matthiola, respectively).

OIn relation to the biological specificity and the behavior in the off-season, the three species had different
values for the total time of flowering (Ttf); Ttf = 19 days for Lathyrus; Ttf=166 days for Antirrhinum, and Ttf=210
days for Matthiola.

UMultiple regression analysis led to the obtaining of Ttf estimation models, depending on the temperature (T,
°C) and the height of the plants (H, cm), in statistical safety conditions.

Spectes
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Graphical representation of Ttf for the studied species; left - Lathyrus odoratus L.; middle - Antirrhinum majus L.; right -
Matthiola incana (L.) W.T.Aiton

»The Wolfram Alpha software facilitated the obtaining of 3D and isoquant graphic distribution models of Ttf,
according to T (°C) and H (cm), for each species studied.

»The optimal values for H and T were determined, in order to obtain the best total flowering time, in off-
season conditions, values that can be ensured by the cultivation technology of the studied species.

REFERENCES
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Fumi, T., Norio, 5., Kenjiro, T., Koichi, 5., Toshio, H., 2012, Flower colors and their anthocyanins in Matthiola incana cultivars (Brassicaceac). ]. Jpn. Soc. Hortic. Sci., 81:91-100.

Ochatt, 5.]., Conreux, C,, Jacas, L., 2010, In vitro production of sweet peas (Lathyrus oderatus L.) via axillary shoots. Methods Mol Biol. 589:293-301.

Sekerci, A.D., Yetisir, H., Yildirim, Z,, Gulsen, O., 2017, Genetic diversity analysis in snapdragon (Antirrhinum majus L.) using morphological and molecular methods, Current Trens Nat. Sci., 6(12):68-74.
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Authors:
Raba Diana Nicoleta, Misca Corina-Dana, Bordean Despina Maria, Dumbrava Delia-Gabriela,
Moldovan Camelia, Popa Viorica Mirela, Mariana-Atena Poiana, Pirvulescu Luminita, Radulov
Isidora

Marine culinary temptations include products from the
category of meatballs and rolls, innovative by the facts that
are prepared from seafood meat in varying proportions
depending on the manufacturing recipe. The seafood used
is: squid, mussels, shrimp, which can be used individually or
mmmammwwmmm
nmmnmﬁmwmmmmmm

from the mmmmamw
from the minerals and fiber from the vegetables
used in the n 'hﬁ peppers (only in rolis),
green mmm end Sploes (Salt, pepper, chil
both in rooks and meathalls. The prodix are suitable for all
categories of con over’ )quflauiraiimtuzne
allergic to QRIS -H Ny Bt

Even if the seafoodoes not have. a of
consumption they have started t be more and
more ﬁyt{uyamabopa‘tdﬁtadatof
meoonsamlnwrcounw

Regardless of the species, seafood is highlighted by
its high content of minerals (zinc, magnesium,
phosphorus, calcium, iodine), vitamins (A, B, D, E)
and protein. They are low in fat and are very rich in
omega-3 and omega-6 fatty acids.

Compared to basic meat dishes, seafood dishes are
characterized by:

- The diversified assortment determined by the
variety of seafood, the technological processes
applied for their preparation and the possibilities
of association with different foods;

Possibility of use in dietary nutrition;

High nutritional value determined by complete
protein, easily digestible fats, high content of
vitamins A and B and minerals (fluorine, iodine);

- Special taste qualities and easy digestibility. -
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Mussels have the most impressive nutritional profile
of all shellfish. They contain high levels of highly
desirable long chain fatty acids EPA
(eicosapentaenoic acid) and DHA (docosahexaenoic
acid). Mussels are also a brilliant source of vitamins.
They give you a shot of important minerals, such as
zinc, which helps build immunity. Mussels even
contain levels of iron and folic acid to rival red meats.
Squid is a mollusk belonging to the shellfish family,
and they come in four varieties: black, white, hard
shell and red. It is high in protein, minerals and low in
calories. This makes squid or calamari a highly
nutritious meal.

Shrimp is one of the most commonly consumed types
of shellfish. Shrimp is very nutritious. It is fairly low in
calories and provides a high amount of protein and
healthy fats, in addition to a variety of vitamins and
minerals.
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S ORGANOLEPTIC Exterior appearance: pleasant, uniform,
PROPERTIES free of burn marks; shape dictated by
the alveoli of the device; brown color; 30

Nutritional value of AperGoFree

pieces of bacon can be seen in some o
places; soft, elastic texture.
Interior appearance (per section): 20
aerated interior, uniform pores, without s
flour agglomerations.
Aroma, taste, smell: pleasant, specific to 10
the additives used (bacon, cheese and 5
mushrooms), without mineral impurities PR
or foreign odors. 0
Carbohydrates Lipids Proteins Salt

BENEFICIARY The product is intended for the general
population, except for people with
gluten intolerance, or people allergic to
lactose or fungi.

T rc-cy-to-eat product
dark, dry, cool place

TERMS OF

Bacon GoFree
polyethylene (PE) + cardboard Clee s Ockice Mushrooms Gofree

Cheese GoFree  m Bacon GoFree  m Mushrooms GoFree

These products can also be recommended to diabetics, being considered "low
carbs” products.

contact: cameliamoldovan@usab-tm.ro

115



EUROINVENT 2021 — INVENTIONS & INNOVATIONS POSTERS

TRADEMARK
M2021/00222

Authors:
Dumbrava Delia-Gabriela, Alexa Ersilia-Calina, Bordean Despina Maria, Botau Dorica, Cocan
lleana, Dogaru Diana-Veronica, Misca Corina Dana, Moldovan Camelia,
Popa Viorica-Mirela, Raba Diana-Nicoleta, Radulov Isidora, Rivis Adrian, Stef Ducu Sandu

A range of innovative, spreadable, lentil-based vegan  Ayocado (Persea Americana) is considered one of the
appetizer creams with the addition of different vegetables  main tropical fruits because it contains fat-soluble
dmﬂumﬁnmwumdpeﬂfﬁ‘mﬂ vitamins that are less common in other fruits, in
addition to high levels of protein, potassium and
unsaturated fatty acids. This fruit has been recognized
for its health benefits, especially due to the
compounds present in the lipid fraction, such as
omega fatty acids, phytosterols, tocopherols,
" carotenoids.

covered wlth a spft*eoaﬂm, requires a short
cooking time (23-26 min) and thus the losses of
nutrients are smaller than in the case of cooking the
grains with a strong coating. Lentil is rich in protein
and carbohydrates, but is poor in lipids, having a
low energy value

Spinach (Spinacia oleracea) is one of the most 0.67 0.77
important and nutritious vegetables consumed raw 380 374
or cooked, offering a very good amount of vitamins 159 168

B6, riboflavin, folate, niacin, soluble dietary fiber,
omega 3 fatty acids and minerals. Spinach is also
rich in iron, vitamin K, flavonoids, carotenoids,
chlorophylls, vitamin C.

Broccoli (Brassica oleracea var. Italica) is a member
of the Brassicaceae family and is very close to
cauliflower. This delicious vegetable contains
several nutrients such as vitamins A, C, D,

carotenoids, chlorophylls, calcium, dietary fiber,
iron and antioxidants.

3.56£0.12 2.83£0.04
302.78+1.43 68.3310.35

55.4610.42 21.7240.20
5.13£0.20 4.8710.14

coresponding author: delia_dumbrava@yahoo.com
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Banat’s University of Agricultural Science and Veterinary Medicine, Timisoara, Romania

INTRODUCTION

Propolis is known today as one of the most
surprising natural products due to its biological
action and therapeutic effects. Even if the studies
on propolis are innumerable, it is recommended to
continue the research and discover all the
component fractions and their application
possibilities, especially since differences were
observed in antibacterial activity and in the
chemical composition of propolis in different
geographical areas.

The antimicrobial, antiviral, antioxidant, analgesic,
antitumor properties of propolis extracts continue
to attract the interest of researchers in the medical,
food and pharmaceutical fields.

Studies on propolis in western Romania are limited,
which is why the main objective of our research is
the selection of propolis extracts and propolis
compounds that have antibacterial activity against
species commonly found in the medical and food
fields.

] Faan A NN N

4

Fig. 3. Cluster - Ward method in two ways,
using Euclidean distances

email: borozan_a@yahoo.com

ASSESSMENT OF THE ANTIBACTERIAL POTENTIAL OF A MIXTURE
OF PROPOLIS AND PROPOLIS COMPOUNDS

Borozan Aurica Breica, Popescu Sorina, Dumbrava Delia, Botau Dorica,
Moldovan Camelia, Misca Corina, Popa Mirela, Posta Gheorghe,

MATERIALAND METHODS

The extracts from the propolis mixture and the
dilutions of catechin, quercitin and gallic acid were
microbiologically tested compared to the control,
represented by Dimethyl-Sulfoxide (DMSO), using
the Kirby Bauer method (with minor modifications).
The bacterial species tested were: Escherichia coli
(A), Staphylococcus aureus (B) si Salmonella
flexneri (C). The data were statistically analyzed
using an MVSP 3.1 statistical package.

RESULTS AND DISCUSIONS

The results of the microbial analyzes were reported to
CLSI and are represented in graphs 1-3.

Of all the compounds tested, the maximum
antimicrobial activity is given by the propolis mixture
(Fig. 1).

Inhibitory effect on Escherichia coli, has guercitin and
propolis, compared to other bacterial species.
Resistance to catechin and gallic acid is observed in
the bacterial species Stapaylococcus aureus and
Salmonella flexneri (Fig. 2).

Similarity was observed between the mixture of crude
propolis and quercitin, and between catechin and gallic
acid (Fig. 3).

-

CONCLUSIONS

Fig. 1. PCA — maximum biological
activity

Of the three bacterial cultures tested, Escherichia coli was
the most sensitive to the highest concentration of propolis.
Of the four extracts used, sensitivity was noted at some
concentrations of the mixture of propolis and guercitin.
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OBTAINING AND NUTRITIONAL CHARACTERIZATION OF SOME
INNOVATIVE SHRIMP PRODUCTS

Delia-Gabriela Dumbrava*, Camelia Moldovan®, Viorica-Mirela Popa, Diana-Nicoleta Raba,
Bogdan-Petru Ridoi, Diana-Veronica Dogaru, Corina Dana Miscd, Adalbert Okros, Aurica-Breica Borozan

*Corresponding author: deliadumbravo @usab-tm.ro, cameliamoldovan@usab-tm.ro

Abstmct: The first objective of this paper was to obtain an innovative ready-to-eat food product, using shrimp as a basic raw material. namely: appetizer cream, in two varants:
one with baked red peppers and the second with green clives, using raw and auxiliary materials from the Romanian market. Second objective was to characterize the finshed products
obtained from the point of view of the total polyphenols and certain mineral elements cortent (K, Ca, Mg. Fe, P. Mn, Cu, Cd, Zn, Pb, Cr, Ni), as well as in terms of antioxidant activity,
compared to the raw materials used. The third objective was lo determine the proximate compasition and energy value of the two variants of shrimp appetizer cream. From the raw and
auxihary matenials used to obtan the two varieties of shrimp appetizer cream, the richest content of total polyphenols was found in black pepper. followed by roasted red pepper and green
oives. Regarding the finished products, the highest content of total polyphenols was recorded for the appetzer cream variant with shrimp and baked red peppers, which also had the
strongest antioxidant actwvity. Among the heavy metals analyzed, Cd was not identified in either the raw materials or the finished products. Pb was present in shrimp in a higher concentration

than the maximum limat provided by law. Al other raw materials and finished products had concentrations of heavy

metals below the maximum lmits provided by law. The two varieties of

appetzer with shnmp cream were very smilar both in terms of proximate composition and energy value. The appetizer cream version with shrimp and backed red peppers had a sightly lower

energy value than the green olive variant.

* Introduction

The aim of this paper was, first of all, to obtain an innovative food
product that meets several conditions: to be ready-to-eat, to use shrimp
as a basic raw material, to be tasty, nutriious and with high protective
qualities on the human body. Thus, we chose to obtain a shrimp-based
appetizer cream, in two variants: one with baked red peppers and the
second with green olives. Another aim of the paper was to determine the
total polyphenol content, antioxidant activity and content of certain
mineral elements of the two products, compared to the raw and auxiliary

materials, as well as to calkulate the proximate composition and energy
value of the two finished products.

* Material and method

Total polyphenol content determination - by Folin-Ciocalteu method
Atioxidant activity analysis - by CUPRAC assay

Mineral elements determination - by atomic absorbtion spectrometry
Proximate composition and energetic value - by calculation, using
*USDA Food Compozition Databases®

* Results and discussions
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* Conclusions

An innovative. ready-ic-eat shrimp-based food product obtained: ‘shrimp appetizer
e-fhmm“-mwmmtcummmm;mm

(C2) , using raw and auxiliary materialks from the Romanian market and a simple obtaining
technology.

= Among the raw and auxliary materials, the highest content of total polyphencis was in black

pepper, folowed by baked red peppers and green olives. Shmphad:hﬂyhghwd
total higher than that of onions and garfic. The experimental results

m limits found in the literature data. Of the two finished products
obtained, the version C1 had a higher concentration of total polyphenols than the version C2

The highest antioxidant activity had the baked red peppers, bllowed by black pepper and
green olives, and the finished product variant C1 pr d the best antioxidarnt activity.

Thm:dnnd-mdtzmhuﬂmmu Cd, Cr, Ni, Pb, Zn, Fe, Mn, Ca,
K, P) from the raw materials and finished products showed that al the heavy metals
were below the imits provided by law, with one exception: shrimp lead that has

exceeded the legal imit. Also, among the raw materials analyzed, shrmps were the rchest
- Cr. Ni, Zn, Fe, Mg, and the fint product variant C1 was

, Fe, K and P of the two products obtaned, while

N

Appetzer cream with shnmp
and green olves (C2)

Appetizer cream with shrimp and
baked red pepper (C1)
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SPACE AND TIME ANALYSIS OF GRASSLAND Dr.geograf Loredana COPACEAN!

SURFACES BY REMOTE SENSING METHODS AND MEANS o e stion:

THE MOTIVATION OF DESIGNING THE WORK ALGORITHM

Over time, a series of factors and / or processes of different origins and intensities act on the grasslands, which leads to the modification of the useful, agriculturally exploitable
surfaces. In this context, the analysis of changes through the processing of satellite images (Landsat 4-5 and 8) and GIS technology is an interdisciplinary method, with minimal
consumption of material and human resources, to assess the dynamics of pastoral space, with implications for the rural economy, at the zonal level.

MATERIALS AND WORKFLOW

B.1. Satellite image processing
Landsat 4-5 TM - 1988 Landsat 8 LCO8 - 2020

4

B3

; Band \Wavelen| Resolution |
Composite image ¢—= Bi+. . +B7 name |gth (pm) (m)
/ Sensitivity and Resolution Applied 1 Coastal 0.43-0.45
to Landsat 4/5 TM Missions > - > Blue  0.45-051
Senswm]sipr‘:mt'y. :::::'t'::: I : 3 [Green  0.53-0.59
Misson 4-5 | (um) Liocation 4 Red 0.63 - 0.67
Band 1 0.45-052 Blue 5 NIR 0.85-0.88
Band 2 05206 Green |s SWIR1 1.57-1.85
Band3 063069 Red 7 SWIR2 2.11-2.29
Band 4 07608 NearIR £ el
Date Acuired: Band 5 156175 MidIR ik =t
19880930 Band6  104-125 Thermal-IR_ 0000 P [Cims  [1.36-138
Band 7 2.08-2.35 Mid-IR i 10 TIRS1 1060-11.19
ID: LTO5 L1TP_185028 19880930 20200817 02_T1 ID LCO8_L1TP_185028_20200906_20200918 02 T1 11 [TIR&2 [11.50-12.51

B.2. Spectral classification of satellite images B.3. Validation of spectral classification results

Landsat 4-5 TM - 1988 Landsat 8 LCO8 - 2020
Land -1988
; zr:::ands ACCURACY ASSESEMENT
B Forests Spectral classification: Extract values fo points — Frequency — Pivot Table —
Witers - Selection of training areas Error Matrix
= s dhBlassiioalon feetics B0 e |_Class name | Predict |Truth 1 Truth 2|Truth 3[Percent| Predictions
[C] Other uses (Maximum Likelihood Classification) 1988 {Grasslands 1 [ 57 1 3 | 803% 71
“SRIRIG wmn Comparing resulls Wth' other categories| 2 | © | 402 | 3 |8o5% | 114
cadastral maps = T I — B
Pracainaiie. Waters 3 | 4 | 6 | 23 |697% a3
Percent 81.4% 857% | 79.3% | 83,6%
Count truth | 70 118 29 Total points 218
2020 - - : ; : -
Land use - 2020 Cotiparing i wili | _Class name | Predict |Truth 1/Truth 2[Truth 3[Percent| Predictions |
B Grasslands - cadastral maps 'Grasslands 1 | 82 | 11 3 80,3% a6
B Forests - Drthophotomaps {Other categories 2 9 | 107 8 90,5% 122
B Waters Specialized platforms [WVaters 3 | 4 | 8 | 20 |67,7% 30
[] Other uses (Google Earth) [Percent | 78,3% | 89,1% | 79.3% | 81,7%
-GPS points Counttruth| 65 | 124 | 29 | Total points 218 |

IFFERENCES AND SURFACE CALCULATION

Year 1988 Year 2020 Variation Relative
Land use Land use Surface % oftotal  Surface % of total (ha) variation
Cateuo o (ha) area (ha) area (%)
Gm:zn:; sta?i:fi';;faa‘:’; ;’I': of  Crasslands 1323044 2185  11689,89 19,31  -154055  -11,64
et Forests 43765,44 7229 4444585 73.41 580,21 1,55
B Forests grassland dynamics |
Surduc Lake 271,78 0,45 288,41 0,48 16,63 6,12
Waters Other uses 3273,91 541 411866 680 84475 25380
Other uses Total €0541,57 100  60541,57 100

Ditferance _ﬂ%;\:f\.s
-

- 17
-13

For the calculation of the surfaces were applied:
Reclassification of images with land use
resulting from spectral classification;

- Raster - vector conversion,

Statistical processing

Cartographic j :
representation of
changes in land use

'ANTAGES OF USING THE WORKFLOW

— In Romania, the cadastral record of the grasslands is in many cases unclear and “mobile”, the systematic cadastral procedure being in progress. Under these conditions, the idea of developing an algorithm (workflow)
for processing satellite images to obtain the identification and spatial delimitation of grassliand surfaces is a precision "automated"” aiternative that can be easily applied over large areas.
A major advantage is the possibility of using satellite images from different time periods being possible for comparative analysis in the GIS environment. Thus, it is possible fo:
- highlighting the dynamics of grassland areas, in time and space, over large areas, without the need to move in the field;
- performing spatial analyzes on variable time intervals, depending on needs, given that sateliite images have a time resolution of 26 days (in the case of Landsat missions) or even higher;
- existence of satellite data over a long period of time (approx. 40 years in the case of the Landsat archive),
- the analysis of the grasslands in relation to other components of the geographical space, which allows the formulation and application of objective management measures, with special importance for the local communities,

‘;‘,?‘;:'-3\?%\
Banat's University of _Ag‘rlcultural Sc:lenjoes anq \f’etennary Medicine "King Agriculiural Research and Development Station - Lovrin iq é §
Mihai | of Romania” from Timisoara L
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Dr.geograf Loredana COPACEAN!
SENTINEL 2 SATELLITE IMAGE PROCESSING TECHNIQUES Prof.dr.ing. Luminita COJOCARIU"2

FOR GEOSPATIAL ANALYSIS OF GRASSLAND AREAS Drd.ing. Mihai SIMON'

Prof.dr.ing. Cosmin POPESCU

THE MOTIVATION OF DESIGNING THE WORK ALGORITHM

With the technical possibilities of investigating the pastoral space through satellite images and GIS technology, the pratological research has passed into a new dimension,
with perspectives of “extension” and with a strong multidisciplinary character. In this context, through the present researches were “experimented” spectral classification techniques
| applied on Sentinel 2 satellite images, in order to identify, territorial representation and complex analysis of grasslands in hilly and mountainous areas from southwestern Romania.

B MATERIALS AND WORKFLOW

For the acquisition, preprocessing and processing of Sentinel 2 images, the Semi-Automatic Classification v. 7.8.0.1 Plugin implemented by Luca Congedo in the QGIS software was used.

1. Technical data relating to the Sentinel 2 satellite image 4. Evaluation of spectral signatures and accuracy of results
Product ID: Study area:
L2A_T3aTER_A027303_20200913T093346 WGS coordinates 1V 1 Forestaress 1 Forests |-
Acquisition Date Top left 28V 02 Agricultural areas 2. Grasslands
2020-08-13T09:30:41.0242 45,246047337626 3vl 3 Built spaces 3 Setlements
Cloud Cover: 4,84137; Zone Path 34TER; 21,630413090890 Al . o = e = Macroclasses and land use classes
Colection/image Bottom right !
S2A_MSIL2A_20200913T093041_N0214_R 4508920335568 : : : ;“":‘““"‘“ : :"""'_‘“:‘m —
T rees a:
136_T34TER_20200913T122841 21.911225262006 Variation of spectral signatures in
Spectral bands used relation to wavelength
Band name Center wavelength H =
1 THTER_AOZTI03 200913 T003348 802 045 :
2 mnu,mzm_;;_mq_n_mmzm.m_: 0.36 :
3 THTERANITHIMNITOINGA0E 0665 .45 4 i i
4 TMTERADITINI 0000813003340 805 0705 H
5 THTER ADITI3_X0OIISTOONE M0G0 802 803 B05 i =
& [ TATER_A0I7T303 20000913T093345 80T 0783 BU? BUS BO&A B11 B12 E 0.30 i
7 THTER AQITHG AI0WIITORME B 08N 3 3 - o
3 TATERAQITH A2N913T093346 B9A 0885 | e - e
5 TATER ADZTIZ_AM0001ITONIMG BT 16T : ; : p—!
10 THTER AT AN0SIITONE M2 218 0.157 AT ENTE ] \
ot :
T
2. Sentinel 2 spectral band preprocessing — = - - - ~
Conversion from DN to reflectance values Reflectance values Wavelength [band number]
Initial - DN
3 = = Band Ref.min Ref max.
uantification ar
Band el iadanes 02 00033 03226 Details of spectral signatures
1 | clip_T34TER_A027303_20200913T093346_B02.1if 10000 194163 03 00101 03820 I R T o S S B S | S
2 | clip_TI4TER_A027303_20200913T093346_B03 tif 10000 182261 04 0,0048 0,4352 Wavaiangih [E-8m] [ o45] o_ss—i—f—uw Grs| o] o7s|  ose|  oss| e 2%
3 | chp_T3TER_A0Z7303_20200913T093345_80d tif 10000 1512.79 05 0,0183 04157
4 | clip TMTER A027303 202009137093316 BOS +if 10000 1425.56 . 06 0.0593 05278
5 | clip_ TMTER_A027303_20200913T093346_BOS.tf 10000 128832 After conversion o 0'0? T
6 | chin_TMTER_A027303 20200913T093346_BOY tif 10000 116319 e : ;::;;ﬁ e o'aos1s| oo-. o;mas n:xzase o
7 | clip, T34 TER 4027303 202009137093345_B08 Aif 10000 1036.39 o8 00605 0.7204 WC_ID = 3 — Bulll spaces; C_iD = 3 - Sellements
8 | clip T34TER A027303_202009137003345_BL1.if 10000 24559 oaa 00733 06598 2 4 11 . 1 E CIME]  [2858 [ 022677
! ] I ] ; . ; 005653 | Diar4d | 0.04458
g _chp_Tl-ﬂE&MB}.’B,ZJZUCBI3109334-6_3'12.!:\‘ 10000 85.25 11 0,0255 D,4834
10 | chip_ T34 TER_A027303_20200913T093345_BSAN 10000 95515 12 00117 0.4194
3. Creation of training areas for spectral classification
Lanid usa Spectral band combinations
MCID 4 CID Mame ) Tipe
-1 Forest areas. .
Vi1 1 Foress REES Accuracy evaluation - spectral distance
-2 Agricultural areas
2 2 Grasslands R&S
-3 Built spaces Land use - Class 1D 1-2 1-3 1-4 1-8 1-8 2-3 2-4 2-5 2-8 3-4 3.5 3-8 4-5 4-8 8.8
Vi3 3 Settlements R&S Jelies Malusia distance 18071 19984 16060 10684 185800 19996 18696 19575 14785 19984 15875 18066 19889 16121
-4 Bare ground Speciral anghe 43181 478 325299 FBBIE 177021 2377 BAMIE 65080 G435 256045 237565 318105 20747 2N
Wi 4 Uncovered soil R&S Euchdean distance 0883 02733 D3204 00269 02549 075 [1638 D738 01076 04134 02455 05054 429468 02724
- Cultivated land s . 2 - S By Cutts similarily [%] W36 7591 6840 B2 8328 7698 8046 BS47  9EM  7IEd  78TH 8330 7161 8210
V5 5 Permanent crops R&S . 8-
6 Sheubs ij,a?fmma False :;":T?nfrared A ?iu?!tfre MC_ID = 1 — Forest areas: G_iD = 1 - Farests: MC_iD = 2~ Agnoultural aress: G_|D = 2~ Grasslands: MC_ID = 3 - Built spaces: ©_|0 = 3 - Setiements;
v 8 &  Treesand shrubs R&S g MC_ID = 4 = Bara ground, C_ID = 4 = Uncovered soil; MC_ID = 5 = Cultivated land; ©_I0 = 5= Pesmanent crops: MC_ID = 6 = Shrubs; C_ID = 6 = Trees and shrubs

ArcGIS 10.2.1 software was used to extract the area of interest and calculate the surfaces by land use categeries.

The result of the spectral classification at ATU level Calgulation of aress by land use categories

mcC/ Vi g Surface

3 Built spaces

Legend Uncovered soil |
Permanent crops 666,72
Forest I | o, 0
- Gl:;:si:n N -Trees andshrubs 371412 3143
B Built Total 11818 87 100,00
uilt spaces
Uncovered soil - Image Structure
Permanent crops 3‘::[‘; Land use Count
I Trees and shrubs
I oresis | 511020
2 Grasslands | 176180
3 Built spaces | 51604
Uncovered soil 1970

ANOVITA

69279

1182032

ADVANTAGES OF USING THE WORKFLOW

The use of spectral classification techniques in grassland analysis has as major advantages:
- limiting field trips; "Field visits" are required to mark checkpoints in certain areas, based on which the accuracy and precision of the classification is validated;
- the possibility of conducting research on large areas, given the global "coverage” of scenes; on the other hand, the evolution over time of specific phenomena and processes can be analyzed;
- obtaining a very large volume of information, of different categories, which offers the opportunity to "combine” the results in multilayer analyzes of great complexity, but also the possibility of
generating forecasts, under different theoretical or practical aspects.
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EVALUATION OF URBAN AREAS BY REMOTE
SENSING METHODS IN RELATION TO CLIMATIC

CONDITIONS
Authors:

Assoc. Prof. Herbei Mihai Valentin, PhD; Prof. Florin Sala, PhD

-~ TIMISOARA Clty
O T | wlie i an b
verview oo g G __ s

The study used methods based on remote sensing to evaluate the
urban area of Timisoara City in relation to the climatic conditions.
Satellite images were taken from the Landsat 8 system. The study
interval was between August 9, 2013 and August 7, 2018. The ;
images were taken in August, an expressive month in thermal e
aspect for the studied area. The spectral information from the —
satellite images was analyzed in the light of specific indices, such
as: Land Surface Temp - LST, Normalized Difference Built-Up Index YRS &%
— NDBI, and Normalized Difference Vegetation Index — NDVI, !
respectively. For the interpretation of the values of the indices, the

climatic data were taken into account for the period January - July ¥

of each analyzed year (P1 - P7, precipitation in January-July; T1-

T7, average monthly temperature in January-July). There was |Legend R
registered very strong, negative and positive correlations (NDVI - srendl me::,,o,,, oy T S

with NDBI, r = -0.998; LST with P7, r =-0.976; LST with T4, r =-
0.984; NDVI with P7, r =0.900). Also, strong negative or positive
correlations were recorded (LST with PG’ I'=-0.891; LST with T5' r Table 1. Data of LST, NDVI and NDBI indices and climatic conditions for City of Timisoara, 2013 - 2018
=-0.889; NDVI with LST, r=0.824; NDVI with T4, r =0.883). [ indices | Precipitation(P,mm) | ____ Temperatures(T,%¢) |
Depending on the time factor (T), the variation of indices was Year LST  NDBI  NDVI PL P2 P3 P4 PS5 P6 P7 TL T2 T3 T4 T5 T6 T7
described by Smooth|ng Sp"ne model (LST VS. T)’ or by the mode]s m 3315686  -0.05473 0242145 543 37 1042 341 973 475 249 15 06 57 113 163 194 215
on type of polynomial equations of degree 2 (NDBI vs T, R? =0.965,
p <0.05; NDVI vs. T, RZ2 =0.986, p <0.01). Multiple regression
analysis led to obtaining 3D and isoquant variation models of NDVI
and LST indices depending on T7 and P6.

32.0458 -0.0335 0214432 514 374 333 281 469 618 5 21 &0 ot 116 117 12 49

2017 33.94456 -0.05782 0.250366 87 15.4 26 559 538 588 194 47 33 5.4 108 176 225 242

2798844 -0.11605 0314672 584 448 673 281 516 BO3 725 3 2 46 164 20 213 226

P - Precipitation (mm); T— Temperatures (°C}; | - January, 2 - Febroary, 3 - March, 4 - Apnl, 5 - May. 0 - Jung, 7 July.
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3D graph for LST variation according to T (°C) in June, and P (mm) in June and Graphical
representation in the form of isoquant for optimal LST according to the optimum
values of T (2C) in July and P (mm) in June

3D graph for NDVI variation according to T (°C) in June, and P (mm) in June and
Graphical representation in the form of isoquant for optimal NDV| according to the
optimum values of T (2C) in July and P (mm) in June

The study of urban areas through satellite images, specific indices and imaging analysis is of interest and also a necessity for assessing the specific environmental
conditions of urban ecosystems. The specific indices LST, NDVI and NDBI were useful tools in the present study to evaluate the temporal variation over a period of
five years of the environmental conditions in the city of Timisoara, in close relation with the climatic conditions of temperature and precipitation. The study may
be the basis for the development of a model for monitoring and management of the urban ecosystem in the city of Timisoara in order to monitor environmental
conditions, especially in the summer season, and water supply interventions for green spaces, reflected in values of NDVI and LST indices, correlated with climatic
conditions.

FOR MORE INFORMATION:

Assoc. Prof. Herbei Mihai Valentin, PhD; <mihai_herbei@yahoo.com>

Prof. Florin Sala, PhD <florin_sala@usab-tm.ro>
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Assessment of temporal variability for agricultural land by
fractal analysis of satellite imagery
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“*Short presentation

The study used fractal analysis and remote sensing technique to analyze and describe the temporal variation of an
agricultural area. The fractal analysis was performed on the binarized images, using the box-counting method. Fractal
dimensions (D) were obtained in conditions of statistical accuracy (R? for D=0.999). Fractal dimensions had values
ranging between D=1.735 (trial 9, data 29.09) and D=1.810 (trial 1, data 28.03). There were identified very high negative
correlations between D and T (r=-0.942). The variation of the fractal dimension (D) with respect to T has been accurately
described by a polynomial model of degree 2, under conditions of R=0.951, p<<0.001, and by a model of smoothing spline,
under conditions of statistical certainty ( ). In the framework of PCA analysis, PC1 has explained 87.845% of variance,
and PC2 has explained 10.688% of variance. Cluster analysis, based on fractal dimensions (D), led to the grouping of the
studied cases, associated with the ten moments of time, according to the Euclidean distances, under statistical accuracy
conditions (Coph.corr=0.895). Variants were found to be grouped into two distinct clusters. Estimating a moment in time
T depending on the values of the fractal dimensions (D) was possible on the basis of a model expressed by a polynomial
equation of 3" degree, under conditions of statistical accuracy R*=0.947, p=0.00031.
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Images in false colors during the study period, 5D Timisoara Graphic distribution of values D in relation to T, according to spline model

“»Applicability
Fractal analysis based on satellite imagery can be used for:
» General analysis of territory
»Temporal variability assessment of agricultural lands
» Generating analysis and forecasting models

» Agricultural land management
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The aim of this study was to demonsirate the applicability and
opportunity of the means and methods of remote sensing (MMS) and
photogrammetry (UAS) in rendering faithfully, with very high accuracy
and precision, the components of geographical space, “remotely”,
without a direct contact with the investigated objective.

02 WORK METHODOLOGY

The first stage of the study was the The second stage involved the
analysis of the terrain, both for the preparation of the study area,
built space and for the related respectively the sectionig to capture
agricultural land. all the details.

DIGITAL TERRAIN MODEL COUNTOUR LEVELS

|

GNSS TECHNOLOGY
Lelea Viva GS14

LAY TF,C}I!NOLOG‘-' _\I.\ISTECLNOLOG\' C-THE THIRD STAGE

HALLNEHRL MY

(.THE FOURTH STAGE

D Phantom 4 RTh Leica Pegasus: Backpack
= In the third stage of the study, point The last stage of the study is the
= clouds obtained by the two processing and extaction of
s techologies, UAS and MMS, were | i i
< B ATAKCOUISHION - logies, . information, both in 2D and 3D
superimposed. model, depending on the purpose.
PixdDeapture Leica Pegasus MDA P &
fpn,'l" INFORMATION EXTRACTION e,
= CORRECTION DATA —
Inertial Explorer Inertial Exnlorer ":‘w‘w"\» 2D
x DATA PROCESSING
I‘ix-llllluappur Pegasus Manager
g . -
— DATA EXTRACTION
Leiex Cyelime
@
EXPORT DATA . . .
The objective of the study, achievable
AutnCAD

A by combining the two technologies,

UAS and MMS, is to create a situation
plan of the studied perimeter, detailed
topographic plan, wiich contains

03 DATA A(: UlSlTlON information in the Stereographic 1970
reference system.

The proposed arrangement example
can be materialized in the future and
aims at planting fruit trees, but also a
space for vegetable growing, given the
location of the building in the rural
area.

06 PRACTICAL APPLICABILITY

As both the drone and the scanner have incorporated GNSS and INS
technology, the data obtained are "in coordinates” and therefore the use of
control points and the georeferencing operation is excluded. By combining
these “remote” measurements, the detailed topographic survey (with GPS and
total station) is replaced and by 3D analysis all the details from the outside,
but also from inside the plot are captured. By creating the orthophotoplan, the
way of land use, aspects related to vegetation or the way of arrangement can
be analyzed. The equipment used and the working methodology
“experienced” in this study can be applied in any type of space or for any
= purpose.

In the images below you can see the contribution of each piece of
equipment used in the investigation of the proposed objective
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Alexa Ersilia'*

‘Banat’s University of Agricultural Science and Veterinary Medicine “'King Michael | of Romania ™" from Timisoara, Romania, ‘Panetone SRL
*corresponding author: ersiliaalexa @usab-tm.ro

INTRODUCTION MATERIALS AND METHOD

Cereals are subject of fungal attack both in vegetation and in The experimental part involved following steps:
warehouses when storage conditions are not appropriate. Fungal A. Establishing the minimum concentration with impact on mycelial
control of cereals involves the use of synthetic fungicides with a growth of fungi using the poisoned environment technique [1,2].
negative impact on health. The use of essential oils as antifungal agents B. The treatment of wheat grains with essential oils in
is a healthy alternative to chemicals. Thyme (TEO), coriander (CEO) and concentrations determined in in vitro studies to ensure the
oregano (OEO) essential oils have been tested to demonstrate the fungicidal effect;
ability to inhibit the Fusarium graminacerum fungal growth and C. Determination of antifungal potential of EOs against Fusarium
mycotoxins (deoxynivalenol) developed on cereals using in vivo studies. graminaerum in vivo under controlled conditions;
Also, the phytotoxic effect of essential oils on the germination capacity D. Determination of phytotoxic effects of essential oils on seed
of wheat seeds was studled germination.

' i | - E. The effect of EOs against mycotoxins (DON) development.
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Seed germination index DON content

The antifungal effect on Fusarium graminaerum in vivo is maximum
and comparatively similar when applying OEO and TEO treatment at
concentrations with fungicidal effect, but lower when applying CEO
to wheat seed.

The antimycotoxigenic effect of EOs against DON is maximal in the
case of TEO (inhibition rate of 85.2%), while OEO and CEO do not
prove to have antifungal potential compared to the control.

Seed germination is not affected by treatment with essential oils
(Germination index 90-100%), recommended their use as antifungal
agents.

Fusarium graminaerum growth (%) in presence of A. TEO, OEO, CEO
CMFs is the minimum concentration with fungistatic effect
CMFg is the minimum concentration with fungicidal effect

TEO and OEO have a strong antifungal effect; at 0.06% the value of CMFs is
reached, which is maintained at 0.1%. Starting with 0.2%, CMFg is reached,
the fungicidal effect being maintained at the concentration of 0.3% TEO
culture medium. OEO has the same CMFs (0,06%), but the CMFg is lower
(0.1%). SR
CEO stimulates the growth of fungal mycelium at low concentrations; at CONCLUSIONS I
0.02% the mycelial area of Fusarium graminearum exceeds the control
value by 5.6%. Above this concentration the growth of the fungus is
inhibited. There is a progressive decrease of the mycelial surface

Due to high bioactivity and the absence of toxicity essential oils

simultaneously with the increase of the oil concentration added to the (EOs) of Thymus vulgaris and Oregano vulgaris can be used as

growth medium, thus at 0.3% oil the percentage increase is only 3.6%
compared to the control.

natural antifungal and antymicotoxignic agent in protection of
cereals.
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REVERSE OSMOSIS OF WHEY -

curonvent A VALUABLE BIOCOMPONENT OF FEED AND FOOD
MIRELA AHMADI!, IOAN PET?, LAVINIA $TEF1 , GABI DUMITRESCU!,

MARIOARA NICULA!, LAURA-IOSEFINA SMULEAC?, RAUL PASCALAU?, DOREL DRONCA!
1.Faculty of Bioengineering of Animal Resources, 2.Faculty of Agriculture - USAMVB Timisoara, Romania

Why and from where whey?
v’ is a high-quality dairy by-product from cheese industry
v’ is produce in very high quantity in the diary products
industry, in all seasons, especially in summer time

v factories have a real problem regarding the big quantity of
whey produced every day

¢ From 4 L milk => 0.5-0.7 Kg Mozzarella or Feta => ~ 3 Kg whey

¢ From 2 L milk => 0.5 Kg cream cheese => ~ 1.5 Kg whey

¢ From 10 L milk => 1 Kg hard cheese => 9 Kg whey

v' whey is a perishable product

v’ is an important source of valuable proteins in human &
animal nutrition due to its content in enzymes, hormones,
vitamins, minerals, and antioxidant

v’ it has low lactose content, has very little or free of lipids

v’ the dehydration (drying) technique must be very well
chosen to preserve the quantity and quality of components

Whey - a valuable by-product

Cheese
manufacture

Cheese
whey

i i

Reintroductionin
food supply chain

Whey
protein

i B
Edible Emulsions,
films  hydrogels

Delivery and
structural agents

Whey
lactose

i N ‘ H
Mushrooms, GOS Bacterial Fatty acid

Peptides Flgments,
carotenoids  Microalgae cellulose  esters

Novel food
products
development

Experimental part

» our research = carried out in a private milk processing
plant from Timis County — Romania

» whey processing plan => necessary because in the summer
time, whey quantity is 1 and producers needed to find a
way to process and capitalize it.

» for a very good whey quality (especially whey protein),
after different tests, the degreasing (maximum 0.1% fat)
followed by reverse osmosis for concentration the whey,
was the best applicable solution.
total lipids, protein, pH we measured on raw sweet ovine
whey (resulting after cheese production), skimmed whey
(after whey degreasing by centrifugation), and
concentrated skimmed whey (after reverse osmosis).
Whey acidity, pH, total fat, protein conc., humidity, dry
matter were evaluated.
27 whey samples were collected — as raw whey, skimmed
whey and concentrated skimmed whey.
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% 0.1

% 0.5
% 6.0
mg/L 350

mg/L 90
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mg/L 1400
mg/L 450
mg/L 1000
mg/L 900
mg/L 1400

Results and disscutions

membrane pressure

1.

Permeate

Retentate

CSW — concentrated skimmed whey; SW — skimmed whey;
RW — raw whey

Conclusions — whey

valuable natural proteins and lactose resource, being
considered a waste product in dairy technology.

are easily digestible, have good emulsification and

solubilization properties.

Reverse osmosis = a good technological approach for
concentrating the cheese whey, but before osmosis
concentration, the whey is mandatory to be degreased to a
very low lipid concentration or even lipid free whey.

Whey could become a valuable nutritional product and
concentration of whey by reverse osmosis could be a good
method of recovering the by-product from the cheese plants
for a good purpose and thus, whey would not be classified
as an environmental pollutant.
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THE AGRICULTURAL SYSTEM IN THE
DOROBANTI COMUNE, ARAD COUNTY

Ungureanu Alexandra, Berecici Miodrag, Okros Adalbert, Mihut Casiana, Manea Dan

Abstract: The agriculture has been a vital area of buman activity from 9 thousand year. It is the only source of food even the most recent development of artificial
substrates. It is abo a major supplier of raw materials for different industries. Mankind evolution leads 10 the development of the agricultural sector. Agricultural development is
the main result of the changes determined by demographic pressure, increasing agncultural production, for making the basic food needs for larger population than the one
currently existing. The Dorobanti locality is in the Western Romanian Phain, namely in its central part. The perimeter presented in this paperwork, although located in a plain,
has vanous differences, which has led into three geomorphological subunits. These subumits are represented by the Comliug Plain, the Macea Plain and the Turnul Iratoy Plain.
The Dorobanti Plam is a small area located cast from and at about 1.5 km from the termtory of Curtici and south from the Curtici-Sintana county road, that mesn is in west of
Arad county. The Macea Plain: is about 2.5 km wide oriented towards NW ~ SE. The Tumnul Irastog Plain: over the sands existing at the end of the Quaternary, there were
loessoid deposits of relstrvely small thicknesses of 2.0 m similar to those of Banst. From a geological pomt of view, nature 1 showing the physical and chemical properties of
the parental materials in the Comliuy Plain, Macea-Curtici Plam, Zimand plain. The texture of soils formed in some interdunes is modium and fine sandy clay. To the west of
the arca occupied by the Macea-Curtici Plain, Zimand-Cicir, the loessoid materials were deposited. Their thickness does not exceed 1.5 10 3.0 m. The temitory under
investigation is characterized by a continental temperate climate with malder winters | or seasonal thermal action centres.

*  Introduction

*  The field dealing with the production of animal and vegetable food,
fibre and various useful materials & called agriculture. This arca concerns
the systematic cultivation of certain and the rearing of animals. [6,7)
*  Since ancient times, agrculture been a vital area of human activity.
It is the only source of food, but abko a major supplier of raw materials,
buhfwmh-uynd

Agriculture is 3 main branch of the national economy, both in less
developed and developed countries. in recent years shows that
agriculture contributes 1o the growth of the world economy. Agriculture
Romania is a basic field compared to the natural resources of the country
(0il, coal, ores, etc.) that are exhausted as they are exploited.
* Nawral factors inc chmate, humsdsty and ki a
mm&nm:’nmmqwmmmhm
growth and development of crops. Technical factors play an important role
m increasing production through mechanization,
Social and economic factors increase the
workforce to develop this branch of the economy. [K.9]

¢ The process was camed out gradwally: the proof i

resulting from these Based on field study, office study, and soil

map processing, the information we have collected, the map and the

Iqtnddnillnﬂbdmgamdétypu-ﬂll soil

subtypes was developed as follows: [10,11]

I. Dark soils-typical (ti), calcium (ka), cambic (cb), salinic (sc), salsodic

(ss), glexc (gc), cakcium-salinic (ka-sc), calcium-gleic (ka-gec), cambic-

gleic (cb-ge), cambic-vertic (cb-vx), green (vs-gc), vertic-glesc-salinic

m—ul gleic-stagnic (go-st), gleic-salinic (po-sc), gleic-salinic-

(ge-sc-ac), salmic-alkalic (sc-ac). This type of soil covers an area

of 454567 ha

Phacozioms-cambec (cb), gheic(ge), cambic-gleic (cb-gc). This type of

s0il covers an area of 19292 ha

3. Eutncambosols-typical (ti), molic (mo), limey (ca), nohc-gkt (mo-gc),
vertic-gheic (vs-gpc). This type of soil covers an arca of 57858 ha

4 Vumwh-gla: (gc), stagnic-gheic ti-a:). pnc-nllnc-alals (gc-sc-
ac). This type of soil covers an arca of 239.1

5. Pelosols-gleic (ge), saline (sc), wnx-pnc-nlmc (vs-go-sc), gleic-
salinic (ge-sc), salinic-alkalic (ge-sc-ac), gleic-stagnic-salinic (go-st-sc).
This of s0il covers an area of 868.78 ha.

6. Antrosols-anic (ad). This type of soil covers an area of 6.92 ha.

* Material and method

*  For the elaboration of this paper, data resultmg from own observations

were used, data from the Romanian Statistical Directory, from MLADR.

and INSSE and from the Secusigiu locality mayor hall. The

production manifested very diverse specific dynamics, from a sector point

of view (vegetal and animal), as well as from 3 regional pomt of view,
on the diversaty of agri-climatic ussbility conditions, as well as

the production factor usage degree. [2,3]

"

Results and discussions

In Table 1, # can be seen that the area cultivated with wheat is 554 ha, m 2019

5.08 ha, to the area cultivated with maire in 2017, when an area of 1053 ha was
recorded, in 2019, the arca expanded 0 12529 ha.
= Table 1.
*  Cultivated area (ha) of wheat and maizre crops in 2018-2019
Crops Area (ha)
2018 2019
Wheat 554 5032
Maize 1053 12529
TOTAL 160.7 175.61

Table 2 shows the production of wheat and maize in 2018-2019. Wheat yield was 3614 tha

2015, falling by 0,832 t in 2019 to 2 production of 2,782 vha. Maire yiekded 9,129 vha in 2018,
compared to 2019, when production increased by 3,212 t, reaching 12,341 vha,

*  Productions (1) in wheat and matze in 2018-2019

*  Table 2.

Crips Culinated arwa )
i pi1 ]
Sartower naQ 15
Bartey - .
Soy . »
ToTAL na 1659

Table 3 shows the arcas cultivated m 2018-2019 with sunflower, bariey, and soybean, when
sunflower was the only crop grown, with an arca of 31.42 ha in 201K, falling considerably in
2019 by 14.53 ha, thus reachmng an arca of 16.59 ha.
*  Table 3.
*  Areas (ha) cultivated in 2018-2019 with sunflower

The above table shows the production situstion in sunflower, barley and soybean crops. As the
sunflower was the only plant grown, there were productions of 3.35 tha in 2018, compared 10
mlommmwo_umammauuu

*  Ywelds obtained (1) in sunflower cultivation in 2018-2019

* Table 4

Crops. Mean yielkds (t)

2018 2019
Wheat 31614 2782
Maize 9.129 12341
TOTAL 12,743 15,123

Conclusions

Cultivated arcas oscillate from year to year, decreasing in some crops and increasing in others.
Production is very low in relation to the area under cultivation, with the highest production being
recorded in maize.

It is necessary 10 monstor the evolution of crops and replace them with crops that are suitable for
the area.
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¥ currenthy. considerable quanteies of fruit kernets resuliting from food processing from both the world and Romania 3re wasted this year. Studies In recent decades have Nighlghted the favorabie effacts of some conatituents of wgeta
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HPLC DETERMINATION OF AMYGDALIN CONTENT IN KERNEL
OILS CULTIVARS FROM ROMANIA

Popa Viorica-Mirela, Socaciu Carmen, Ranga Florica, Fetea Florinela, Raba Diana Nicoleta, Moldovan Camelia, Dumbrava Delia-
Gabriela, Stef Ducu-Sandu, Misca Corina Dana, Bordean Despina Maria

*Corresponding author: mirelapopa@usab-tm.ro

Abstract

In the present paper, the amygdalin content of oil samples extracted from the kernels of some fruits belonging to the Rosacae family was
studied and identified.
The determinations were performed using the HPLC chromatographic method on a Ci18 Supelcosil 250 x 4.5 x 5um column with
methanol/water (15/85) as the mobile phase at (1 ml/min) flow rate and detection at the length wavelength of 215 nm. The experimental results
showed the linearity range of 0 - 0.6 mg/ml amygdaline with a correlation coefficient of 0.9949. Retention time speciffic for amygdalin is tR =
12.45 min. The amygdalin content detected in the oil samples analyzed ranged from 51.61-398.45 pg / ml of oil.

* Introduction ! _

Currently, considerable quantities of fruit kernels resulting from food e ReSU].ts and dlSCUSSlonS

processing from both the world and Romania are wasted this year.

Studies in recent decades have highlighted the favorable effects of some + Of the fourteen samples of apricot kernel and plum oil samples in only
constituents of vegetable oils derived from various oily materials on the five samples identified small amounts of amigdaline, namely:

health of consumers, especially in terms of protection against sample 1 apricot kernel oils Banat

cardiovascular disease. » sample 3 apricot kernel oils Muntenia
Scientific research has shown the presence of amygdalin in the kernel oils « sample 7 apricot kernel oils Transilvania
of apricots, plums and peaches. « sample 12 plum kernel oils Moldova

sample 14 plum boiled kernel oils Banat

» Material and method

+ Amygdalin extraction from oil

Sample preparation -
The analyzed samples are presented in table 1. -
Table 1. Apricot and plum kernel oil samples from Banat, Muntenia, -
Maramures, Transilvania, Oltenia and Moldova .
Sample number Ol samples. g
1 Apricot kerned oils Banat =
2 Plum kernel ails Banat » -
3 Apricot kernel aills Muntenia ’. :
3 Fhum kernel ods Muntenia ¥ W A
Apricot kernel oils Maramurey ' —— —rl N A
‘ Plum kermnel oils Maramures 4'.. 3 . . - N
. f roag ey Fi The HPLC chro of amygdalin i
L, ails Transihania igure 3. matogram of amygdalin in
z. 'M'ms,hm" the sample 12 (plum kernel oils Moldova)
n Apricot kernel oids Maldova
= Plum kemnel oils Moldova -
13 Peach kernel ails Banat -
" Plum boiled kernel ails Banat =
R
Determination of the amigdaline calibration curve | ¥ i
A series of 7 solutions of amigdaline: 0.6 mg/ml, 0.5 mg/ml, 0.4 mg/ml, N | AN
0,3 mg/ml, 02 mg/ml, 0.1 mg/ml, 0.05 mg/ml. B NN i e — e
Each solution was injected into the HPLC system Agilent 1200 model . . ® - =»
equipped with a UV-VIS detector on a C18 Supelcosil column 250 x 4.5x 5 Figure 4. The HPLC chromatogram of amygdalin in
pm. It was used as eluent methanol/water 15/85 in isocratic system at a the sample 14 (plum boiled kernel oils Banat)
flow rate of 1 ml/min for 26 minutes. Chromatogram was recorded at
wavelength 215 nm. .
. = _— * Conclusions
i _ + Following the studies conducted in this paper, new food safety
I e — e regulations and applications need to be developed for apricot kernels,
i i T peaches and plums, but also for oils extracted from them.
I : Yo il * Therefore, new and effective regulations are needed in this respect, and
i /| — consumers should be informed about the characteristics of these types
= P \ - of kernels and oils.

Figure 1. Standard amygdalin Figure 2. Calibration curve of
chromatrogram amygdalin
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@ APPLICATIONS OF GENE SEQUENCING METHOD (BARCODING)
FOR PLANT PATHOGENS IDENTIFICATION

Popescu Sorina, Borozan Aurica Breica, Boldura Oana-Maria, Ihos Salvina,
Madosa Emilian

Banat's University of Agricultural Sciences and Veterinary Medicines "King Mihai I of Romania”, Timisoara, Romania

INTRODUCTION . email: sorinapopescutm@gmail.com

RESULTS AND DISCUSIONS

One of the most important problems of geranium grmmkhm
of plants with bacteria, considered Xantomonas which cause w*
due to the lack of control possibilities. Thus, identification and pri i
methods are particularly important. '
The classic identification of bacteria consists In = N
morphological traits, followed by microscopic ones ﬁuh sh:
appearance of developed bacterial colonies, the type ‘d H‘I'lﬁnnl
system, cell shape and size, presence or absence of a flagellum. Since these
methods do not allow the precise identification of bacterial species, it is

h-h isolated from both plants and soil were inoculated on
mlﬂ*ﬂnre media and incubated at 28 °C. After the
development of bacterial cultures on the initial media, 3-4
subcultures took place, successively on solid and liquid culture
‘media, in order to purify the bacterial strains to obtain single

their

necessary to supplement them with DNA sequencing analyzes. J RS
It is known that the sequencing of the 16 S RNA gene and its comparison
with databases allows the identification of the bacterial species with high
precision. .
The AIM of this project was to Identify the pathogen which Identification of bacterial strains based on morphological
produce the leaf spots and the necrosis on geranium plants —
cultivated In greenhouses. The morphological characterization of the ten isolated bacterial
" strains revealed widespread bacterial colonies, mucilaginous,
: i with a round shape and a white-yellow color, which could be
MATERIAL AND METHODS l speeific to bacteria of the genus X; i

1

The microorganisms were A
isolated from infected lea ' &
of geranium plants ¢ . - :

d trom sul o /A

in a greenhouse
samples.

on Gram staining, revealed some

Gram-fiegative michesrganisms, which had a bacillary form,
For the DNA isolation the Bioline, ISOLATE 1l G!nmk D.\\ Kit ‘P consistent S &

used.
Amplifying the 16S rRNA gene from the DNA samples was cmﬂ out with
the following primers: "

F27: AGAGTT TGATCMTGGCT and -+
F485: CAGCAGCCGGGGTAA s g Green T
in accordance with the manufact
The amplified products were
and the DNA fragments with the ex;
purify with the PureLink, Quick

n has similar morphology to Pseudomonas and
Kit. a, therefore molecular analy zes should complement
For sequencing the Sanger method al microbiological determinations.

which generated the interest l'nmlt obtained sequences were MM’ analysis

compared with the international databases (https:/blast.ncbinlm.nih.gov/),

therefore the accurate identification of the bacterial species being possible, The DNA extracted from all the ten isolated samples was
amplified with the primers specific for 168 RNA gene. The
amplified fragments were purified from gel and send for

CONCLUSIONS

“q*‘d.s. I 2 3 &4 & & T B %N gy
The results of 16S rRNA gene sequencing showed that none of the isolated strains
belonged to the genus Xanthomonas, as inferred from morphological The bacterial species were identified by comparison with
observations. sequencing databases.

Pseudomonas species were identified in four of the six soil samples, which were
not surprising, considering that Psendomonas species are widespread in the soil
and also represent a pathogen of geraniums. In other soil samples Erwinia and
Lelliottia species were identified which are both genera present in the soil. For
samples isolated from plants, only Psewdomonas strains were identified, which
represent a pathogen of geraniums.

The importance of molecular analyzes is obvious, considering that Xanthemonas
has morphology similar to Pseudomonas and Erwinia, and their differentiation
would not have been possible exclusively through microscopic observations.
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Microfluidic Plasmonic Device based on Gold Bipyramidal
Nanoparticles
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1 Nanobiophatonics and Laser Microspectroscopy Center, interdisciplinary Research Institute on Bio-Nano-Sciences, Babes-Bolyai University, Treboniu Laurean
Street No.42, Cluj-Napoca 400271, Romania
2 National Institute for Research and Development of Isotopic and Molecular Technologies INCDTIM, Donat Street No. 67-103, Cluj-Napoca 400293 , Romania

Contact: CS I. PhD. Monica Focsan, e-mali: monica.fosin@ubbcluj.ro

The invention entitled “Microfluidic Plasmonic Device based on Gold Bipyramidal Nanoparticles” proposes a innovative microfiuidic plasmonic device based on gold nanobipyramids
(AuBPs) which allows the implementation of two detection methods in the microffuidic polydimethylsiloxane (PDMS) network, specifically the Localized surface Plasmon Resonance (LSPR)
ond Surface Enhanced Raman Spectroscopy (SERS). The fabrication method of the device implies the integration of a nanoparticulate film obtained by a self-assembling process of AuBPs
ovailable in solution onto a silanilzed gloss substrate inside of a microflvidic channel. The AuBPs present themselves as promising due to their controllable optical properties and, implicitly,
detection capabilities. The validation of the developed low-cost, miniaturized and portable microfiuidic device was realized by the real-time detection of active analytes in laminor flow.

Step 1: Colloidal Gold nano-bipyramids: Optical and Morphological Step 2: Fabrication of the Microfluidic Channel in PDMS
Characterisation
) ) ) ] . ] . The microfluidic channel was obtained by a replica moulding technique using commercially

Biyeatnidal gold nanoparticles In solution with LSPR at 776 nm wers synthes|sed available microfluidic channel mould over which a mixture of polydimethylsiloxane (PDMS)
. using the seed-mediated growth approach. elastomer and curing agent was poured. The microfluidic replica was then peeled off the
Sl (B) 14g) mould, fabricating thus a microfluidic channel of 50 pm diameter.
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Schematic illustration of the fabrication of microfiuidic channel. Microscoplc fmage of the
microfiuidic channel.
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(A} Extinetion spectrum, (B] Representative TEM microscopic fmage and (C) Dynamic Hydrodynarmic
diameter of the as-synthesised AuBPs .

Step 3: Preparation of th? Plasmonic S‘bet_ratE‘ Optical and Step 4: Assembly of the Final Microfluidic Plasmonic Device
Morphological Characterisation
After the conlrolled depos.'ition of the AUB_PS’ the plasmonic slubstrate exhilfits the The nanobipyramidal Au film self-assembled onto the silanized glass substrate and PDMS
preserved wptical properties: of the: calloidal gold nanepartides alang. witn e microfluidic channel were brought in together in order to form a permanent bond , thus
appearance of a new near-infrared band assigned to self-assembled AuBPs chains, obtaining the final ready-to-use integrated plasmonic microfiuidic device.
confirmed by Scanning Electron Microscopy (SEM) and Atomic Force Microscopy
{AFM) observations,
o Tae Mo @ o < Microfluidic Plasmonic Device
APTES AuBPs 1 ' Outlet
Schematic illustration of the deposition process of the AuBPs onto the silanized qlass Inlet ey 7
substrate, ey @ .
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o Schematic illustration of the final integrated plasmaonic micrafluidic chip.
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Step 5: Dual-Modal Detection in continuous flow inside
microfluidic device

The p-ATP target analytes were loaded into the microfluidic channel via a syringe
pump system, ensuring thelir continuous flow conditions. Our robust device was able
to volumetric detect p-ATP beth by LSPR sensing, recording an 18 nm red-shift of the

Advantages of the Invention

P Portability and miniaturization of the microfluidic device.
P-Real-time investigation of biological fluids.

LSPR response, and by SERS through the specific identification of the p-ATP P Performing fast and ultrasensitive analysis.
characteristic vibrational bands. P Decreased analysis time inside the microfluidic channel.
LSPR Detection in Laminal Flow SERS Detection in Laminal Flow P Reduced sample volume used in the detection applications.
046 :mww P Automatization of the investigated biological fluid laminar flow manipulation, avoiding
s ] “#“"‘—“*“'——‘“'—"’“‘“‘P_a_l_l,m"h_l_"‘——u_m thus sample contamination.
= the mierofailic device P The gold nano-bipyramids present high structural and chemical stability in different
o i ] | J'|i biological fluids, thus can be implemented directly in specific (bio)detection applications.
S % e ‘J\m_’_\f\;_" P The gold nano-bipyramids generate at their extremities enhanced electromagnetic
-g 0,08 \_,,.—-\\ £ | ' fields (“hot-spots”) for the successful implementation in the Surface Enhanced Raman
Ef 0,06+ N é Spectro‘scopv [SE‘RS} detectiF:n. : o . " .
0,04 % P The introduction of non-invasive or little invasive procedures for the specific detection
i) POMS of target analytes of interest.
e ! > 200 400 60 B0 1000 1200 1400 1600

r v -
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Conclusions
# The proposed integrated microfluidic plasmonic device efficiently combines the enhanced detection capabilities of the AuBPs with the benefits of microfluidics such as miniaturization, portability,

low-cost, real-time detection, reduced analysis time and sample volume,
# AuBPs as transduction elements were successfully integrated in microfluidic channel, which due to their particular shape exhibit advantageous properties for real-time dual LSPR-5ERS biosensing.

Patent Submission: OSIM Patent Application Number 00358/2018.
Acknowledgement;: This work was supported by a grant of the Romanian Ministry of Research and Innovation, CCCDI—UEFISCDI, praject number PN-III-P1-1.2-PCCDI-2017-0010/74PCCDI # 2018, within PNCDI 11,
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INNOVATIVE CIRCULAR PROCESS FORTHE " ™,
ELECTROCHEMICAL RECOVERY OF THE BASE  § whfés &
METALS FROM WASTE PRINTED CIRCUIT BOARDS %, “'% ¢

Marian-losif FRINCU'Z', Sorin-Aurel DORNEANU"2, Petru ILEA12 -

'Babes-Bolyai University, Faculty of Chemistry and Chemical Engineering, Department of Chemical Engineering,
11 Arany Janos Street, RO-400028, Cluj-Napoca, Romania
2Babes-Bolyai University, Interdisciplinary Research Institute on Bio-Nano-Sciences, 42 Treboniu Laurian Street,
R0O-400271, Cluj-Napoca, Romania

INTRODUCTION

The rapid technological innovations and natural
resources decline [1] transforms the waste from
printed circuit boards (WPCBs) in a huge source
of recovered metals [2]. Otherwise, the
inadequate WPCBs treatment involves a huge
threat to the environment and human health [3].
Consequently, the development of recovery
strategies is of supreme importance for the
environment, but also in terms of valuable raw
material existing in WPCBs [4].

‘e-mail: marian.frincu@ubbcluj.ro

INNOVATION

This work describes an original and innovative process used for the complete
recycling of WPCBs resulting from depleted computers. Using the bromine/bromide
leaching system, the proposed and tested technaology allows, in a theoretical 100%
closed circuit, the integral recovery of the exposed base metals (Cu, Sn, Pb, Ni, Fe,
Zn and Al) from WPCBs. The process uses a combination of chemical and
electrochemical steps, that allows the base metals dissolution in parallel with the
electrochemical regeneration of the leaching solution and the electrodeposition of
pure copper. In the next steps, the remaining dissolved metals can be also recovered
from the leaching solution by electrodeposition. Moreover, the other recyclable
materials included in the WPCBs (e.g. plastic parts, fiber glassiepoxy wasted
laminates, SMD components and chips, coils, efc.) are recovered in unaltered form,

WPCBs i allowing their easier and superior valorization.
Leaching Electrodeposition Electrodeposition
SMD and module module 1 module “n”

|ecr 2

|ECR n

Plastic parts

CONCLUSIONS

The proposed original technological

environmental impact.

Based on all performed measurement, it turned out that the
proposed and tested processes are perfectly feasible, allowing to
obtain deposits of high quality and purity, with a high commercial

value.

REFERENCES

1. R. Panda, P. R. Jadhao et al., J. Hazard Mater, 2020, 395, 122642.
2. Y. Yao, Qi. Bai et al., Wasfe Manag., 2020, 103, 218-227.
3. 8. A. Dorneanu, Studia UBB Chemia, 2017, LXII{3), 177-186.

4. M.-l. Frincu, E. Covaci, et al., Studia UBB Chemia, 2020, 65(3), 33-44.

processes allow their
operation in a closed loop, ensuring easily, total and efficient
regeneration of all involved reagent’s flows, with an extremely low

Metals
ingots

ADVANTAGES

The proposed processes can be easily managed by

_G'Z

electrochemical monitoring of the essential parameters

(concentration, pH, ORP}), ensuring their high energy efficiency.
% The solid resulting solid fractions can be easily separated from
the solutions by simple decantation and/or filtration.
High-quality and valuable final products can be easily obtained.
The impact over the human health and environment is
extremely low.
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Lightweight disassemblable utility trailer
made of 3D-printed parts

Bogdan Marian Coltan, BS?;
Transilvania Univer

Abstract

The objective of this paper is to
' demonstrate proof of concept of
a disassemblable utility trailer.
Resulting in having the convenience of
storing the trailer in the urban areas,
e.g. in a building basement. This will
be possible by analyzing different
design concepts, that are based on the
concept of function, form, process, and
material. Function representing the
possibility of disassembling and
storage in small storage areas. Form
sustaining dynamic cycles of work
required in exploiting the utility trailer.
Suitable material aimed at reducing
mass and achievable manufacturing
process.

Introduction

As the proverb says, necessity is the
mother of invention. The purpose of a
utility trailer is to offer the user the
ability to transport more than the
vehicle can carry. Licensing, insuring,
and in combination with low
maintenance or upkeep can make you
consider purchasing a utility trailer. The
main problem especially in the urban
area is parking the trailer, this problem
is more acute in cities like Bucharest.
Where parking sport in rapport with
active vehicles on road is S cars to |
parking spot. The main advantage of the
disassemblable utility trailer is that the
trailer can be dissembled and stored in
building basements, small storage units,
or more. As presented in figure |, we
have the pieces needed to connect the
stub shaft to the cassis and the C
element that ensures a distribution of
mass over the trailer and offers the
feature of extending and compressing
the trailer bed. In figure 2., we have the
two 16" wheels with stub shaft of 100 x
4 mm / 155 mm assuring the connection
between the wheel and the trailer
chassis, with the main part of the
chassis.

Contact

Bogdan Coltan Marian

Transilvania university of Brasov
Email:
Phone: 0040 757 202 724

bogdan-marian.coltan@student.unitbv.ro
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Methods and Materials

Using SLM (selective laser melting),
also known as direct metal laser
melting. This process offers rapid
prototyping that will allow the concept
to go through multiple iterations. This
prototyping process allows creating of
parts with the dimensional accuracy of
approximately = 0.1 mm''’. Most
importantly, SLM is compatible with
manufacturing stainless steel parts.
Resulting in a product with properties
such as high wear resistance, great
hardness, good ductility, and resistance
to environmental elements.

Nicolae Baba, PhD?
Faculty of Mechanical Engineering

/.t\.

—

Figure 3: Extendable trailer bed

Overall parts Features and benefits

w[l

Figure |: Overall parts

x

Figure 2: Overall parts

References

As presented in Figure 3, one of the
main trailer features is the ability to
extend the bed size. This feature is
possible due to the design of the
connection between the elements, seen
in Figure 4.

Figure 4: Elements connection

The full range of the extension is 200
mm on each side, resulting in the
possibility to increase the total width of
the utility trailer by 400 mm.

Conclusions

Technology has as the main driver the
evolution, with that it accelerates with
exponential progress over time.
Utilizing technology such as SLM, in
order to give contour to structures
allowing this concept idea of a
disassemblable utility trailer.

1. Alkaios Bournias Varotsis: “Introduction to metal 3D printing™
https://www.3dhubs.com/knowledge-base/introduction-metal-3d-
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TRACKED ROBOT FOR HUMANITARIAN DEMINING OPERATIONS

PETRISOR SILVIU MIHAI « BARSAN GH_]TA e MIHAELA SIMION e VIRCA IOAN
e MOSTEANU DANUT EUGENIU

, NICOLAE BALCESCU” LAND FORCES ACADEMY SIBIU, ROMANIA

PATENT APPLICATION RO a 00562/2017

MANIA

MIKISTRY OF Ni%onn DEFENCE Issued by 0.8.1.M.

Ay
Br.Tr2Ro.2

PATENT CLASS: Security, protection, rescue-antiterorism, disasters and accidents BrTrl | i

DESCRIPTION:

The tracked robol is composed of two main organological struclures: the tracked base and the serial-
modular robot of type TRTTR (3 Translations and two Rotations) (fig. 1, fig. 2), plus the translation system of
the device for unexploded mine detection. The robot with a modular construction (fig. 1, fig. 2, fig. 3), —
according to the invention, is made up of four independent medules: the basic translation module, the rotation B — TN
module, the vertical arm, and the horizontal arm. Each module and/or arm possesses at least one degres of . 1 S_"fr_ ;
freedom, except for the vertical arm, which has two degrees of freedom (a vertical translation and a rotation I
by the y-axis). This resulls in an open-chain, modular-serial architectural configuration of a robol possessing in Selts x = :
the cinematic chain structure 5 degrees of freedom given by each module, plus the parallel-plane translational RCI PL. Rad R
motion of the fastening device corresponding to the tightening movement in the xOz plane and the harizontal »
translational movement of the translation system of the mine detection device. The design program used to kb ic ki I"“gé 1'_ ohi fo ey
create the robot's triorthogonal model allowed the definition of the materials used in the organological schematic kinematic demgn ol the tracked. 1o
construction of each madule (carbon steel and steel alloys, aluminum alloys and branze alloys), highlighting,
at the same time, the characteristics of each type of material such as: density, modulus of elasticity, Poisson's
coefiicient, flow limit, etc. Having thus defined the materials for each organological component, the program
was able to determine the gross weight of the tracked robot as 425 kg, before its practical execution.

o

ADVANTAGES, NOVELTY AND ORIGINALITY

According to the invention, the tracked robot offers the following advantages:
-flexibility of action by mounting in the front area of the robot's tracked base a translation system consisting of
screw-nut-guide, which zllows simultansous operation of humanitarian operations of detection and demining,
the machanical structure of the lechnaological product being provided with a storage compartment for the
explosives reguired for specifiad operations;
-modular interchangeability by means of the possibility of replacing and/or attaching/mounting new
translation/rotation modules, respectively horizontal and vertical arms, so that various architectures of robotic
structures can be obtained, that are capable of facing the various requirements specific for humanitarian
demining operations;
-high flexibility through independent drive with electric engines attached to each module, which allows high
efficiency in operation and minimal energy consumption, obtained by means of a dynamic-arganological
mathematical calculation algorithm, in order to determine the moment necessary for activating the kinematic
motion couplings for each mobile crew of the robot's organclogical components;
-protection of the human factor, of the organological components and of the communication equipment
attached to robot structures exposed to high-risk humanitarian demining operations;
-the operation of the robot with "green” solar energy is an economical and ecological solution, thus
conlributing to both reducing environmental pollution and strengthening a culture of energy accountability
among civilian and/or military population;
-compact and fully modular architecture, ahility to cperate on rugged land, easy to maintain, and relatively low
construction cost;
-easy operation in automatic mades and movement programming through learming and manually.

APPLICATIONS:

The technalogical praduct the invention refers to has applicability both in the military (by improving the
operational flexibility in humanitarian operations of detecting and demining antipersonnel and anti-armor mines
in dangerous areas, in order to protact the civilian/military human factor, the active crganclogical components
in the area, and the environment) and the educational fields (through the formation of highly educated and
specialized human resources in the academic field, designed to cope with the diversity of the present
operations and chellenges).

The work space defined by the kinematic axis J3 of the
rotation module and of the translation system

CONTACT INFORMATION:
Assoc. Prof. Eng. Dipl. Silviu Mihai PETRISOR, PhD
Innovation Ambassador in Romania
President of The Cadet INOVA Exhibition
“Nicolae Bilcescn” Land Forces Academy, Technical Science Department
Address: Revolutiei street, no. 3-5, postal code: 550170, Sibiu County, Romania
E-mail: officeiicadetinova.ro, Phone: +40 724 819 180
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MARKETING AGILITY — AN INNOVATIVE MARKETING APPROACH

Professor Razvan ZAHARIA, PhD.

Bucharest University of Economic Studies, School of Marketing

Agile Logic

Multi-disciplinarity
Non-conformity

Openness

Competitiveness

Marketing Agility Approach

Agile Resources

Management

Technology

Agile Actions

Adaptability
Flexibility

Market Research Speed

Staff Commitment

Marketing agility is one of
the most recent and
important concepts in
marketing theory and
practice.

The aim of this paper is to
propose the methodology
for developing a software
that determines the level of
marketing agility of
companies.

Selected References

Asseraf, Y., Lages LF., Shoham, A. (2019). Assessing the drivers and impact of
international marketing agility, International Marketing Review, Vol.36, Nr.2, pp.289-
315, DOI 10.1108/IMR-12-2018-0267

Deighton, J.A., Mela, C.F., and Moorman, C. (2021). Marketing Thinking and Doing,
Journal of Marketing, Vol.85, Nr.1, pp.1-6, DOI 10.1177/0022242920977093

Gomes, E., Sousa, C.M.P., and Vendrell-Herrero, F. (2020). International marketing
agility: conceptualization and research agenda, International Marketing Review, Vol.37,
Nr.2, pp.261-272, DOI 10.1108/IMR-07-2019-0171

Kalaignanam, K., Tuli, K.R., Kushwaha, T., Lee, L., and Gal, D. (2021). Marketing Agility:
The Concept, Antecedents, and a Research Agenda, Journal of Marketing, Vol 85, Nr.1,
pp.35-58, DOI 10.1177/0022242920952760

Zhou, )., Mavondo, F.T., Saunders, 5.G. (2019). The relationship between marketing
agility and financial performance under different levels of market turbulence, Industrial
Marketing Management, Vol 83, pp.31-41, DOI 10.1016/jindmarman.2018.11.008

Description — State of the Art

In early 2021, Journal of Marketing mentioned Marketing Agility
as one of the privileged directions of marketing research. The
concept is not new, but its expansion in marketing is the result of
a multidisciplinary approach, targeting scientific fields in business
(management, human resources, information technology), but
also in more distant fields, such as physiology, biology, sports,
military sciences.

Marketing Agility is an inovation in marketing because it proposes
a symbiotic perspective of classical marketing concepts as
adaptation to the environment, speed of reaction, valorization of
market challenges.

Purpose, Methods, and Expected Results

The purpose of our approach is to develop an effective tool for
evaluating and optimizing the marketing agility of a company.
Based on an exhaustive literature review, a conceptual model is
developed, which includes all the factors involved in defining the
concept of Marketing Agility. This model is tested with the help of
expert panels, both theorists and practitioners. Then, the model is
validated through a quantitative research, conducted among
marketing specialists in companies.

Finally, a software will be developed to assess the level of
Marketing Agility of a company. The software will be an innovative
management tool, but could also be used for teaching purposes.

Conclusions and Further Developments

Starting from a highly topical theoretical concept, a high-
performance management tool is being developed. This can be an
excellent example of successful technology transfer from
academia to business.

Subsequently, the product could be developed by specializing in
different categories of markets and / or types of organizations.

Furthermore, the product could be adapted to the needs of
teaching different marketing disciplines at the level of higher
education.
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Patent RO 133306/2021
ANTIMICROBIAL PULVERISABLE SOLUTION FOR TREATMENT,

ICECHIM CONSOLIDATION AND PROTECTION OF INORGANIC SURFACES OF -
= BUILDINGS AND/OR HISTORICAL MONUMENTS
o « 0
Radu Claudiu Fierascu?, Irina Fierascu?, Adriana Moanta®, Ionela PetreP ® RO®

*The National Institute for Research & Development in Chemistry and Petrochemistry—ICECHIM
Bucharest, Romania, www.icechim.ro
PCEPROCIM S.A., Bucharest, Romania, www.ceprocim.ro

' The invention relates to an antimicrobial composition for the treatment, consolidation and protection of inorganic surfaces of buildings and / or
historical monuments. Antimicrobial suspensions are obtained by milling the solid material followed by dispersion in isopropyl alcohol solution, in
varying concentrations, thus obtaining a pulverisable solution. Sprayable biocide solutions have an effect on both gram-~positive strains and

gram=-negative strains.

Appearance of micrebial growth inhibition zones for
suspensians (51 - 2 %o, 52 - 5 %) tested against Bl asragiieig
and 5 avews M - contral (iolvent).

3 = Lirme mertar motenal treated twice with solvent Jeft), Cement mortar matericl treated twice with salvert (left).
lem material trected twice with seluant {left), solution 51 (cantar) 1 §1 (canter) and solution 52 (riaht), slution 51 (center) and solutinn 52 (right), b {up) and ofter
“end solution 52 (right), befere (Up) ond after freezing | thowing tests. before (up) and ofter Freezing/thanuing tests, freazing | thawina bests.

Mici iced aspects on treat of lime

mortar surfaces; M- untreated; 5/52-
treated with the solutians
Microscapical aspects on treatment of
'1 cement mortar surfaces; M- untieated;
51752 treated with the solutians
Contact:
Technical manager:
The prasant invention reprasants o rasult of the project | i H ials with enk d ials and consarvation” project PN- fierascu.radu@icechim.ro
T3CD, within PNCIN Hi.

-P2-21- PED-2016-0198, by the i i ity For Scenti
I E
I .

PN-111-P2-2,1-PED-2019-3495 ; Contract 259 PED/2020
& Comprehensive approach to support precision agriculture and

" JCECHIM -environmental management through satellite technologies and classic

methods of investigation

Financing source: State budget

Program: PN-11I-P2-2.1-PED-2019-3495, Experimental demonstrative

project (PED)

Domain: Energy, environment and climate change

Total value of the contract: 600000 lei —
Implementing period: 24 months

Contracting authority: Executive Unit for Financing of Higher Education,

5 COORDINATOR
Research, Development and Innovation PARTNER PARINER

1, INOE 2000 A
£ 2 Project Upsrt:::f - ICECHIM
% 7 LI. @) coordinator: T | ———— ICECHIM Project responsible:
2000 ~ Dr. Anca NEMUC = """“ or. Allna ORTAN AN Dri:]ﬁl':nuétl:rlilna

The overall project objective is the development and implementation of an alert system for precision agriculture and environmental management related to
identification of air pollution and extreme weather events. The project will have as final product a near real-time alerting system for precision agriculture using a
comprehensive integrated online platform where near real time satellite-based products and ready to use information for farming will be available for decision-
making.

ESTIMATED RESULTS
Contact;
Technical manager:
> Studies ~ Scientific dissemination fierascu.radu@icechim.ro
: ~ Prototypes
2 L=chickogiss » Pilot installations » Patent applications

# Products ~ Project dissemination

» Technical documentations

This work was supported by a grant of the Romanian National Authority for Scientific Research and Innovation, CNC5/CCCDI - UEFISCDI, project number
proiect PN-11I-P2-2,1-PED-2019-3495, contract 259 PED/2020, within PNCDI Ill.

(1 .
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PN-111-P2-2.1-PED2019-3166 Contract 299 PED/2020

Green technology for pharmaceuticals removal from
water using eco-friendly oxidation catalysts

GENERAL INFORMATION

Financing source: State budget

Program: PN-Ill-P2-2.1-PED2019-3166, Experimental demonstrativ
project (PED)

Domain: Energy, environment and climate change

Total value of the contract: 634500 lei

Implementing period: 24 months

Contracting authority: Executive Unit for Financing of Higher Education,

Research, Development and Innmratlon : COORDINATOR PARTNER PARTNER
University of Bucharest “;IE;:::I ICPE Bistrita S.A.
Frouned Reasearch Contre TCECHIM | onoanaiiie: JCPE) Project responsible:
> Frojest engrdinaton: Dr. Habil. Irina e Dr. Eng. Sorin
* Dr. Sorin Marius AVRAMESCU FIERASCU o, Claudiu ULINICI

PROJECT DESCRIPTION

.Green technology for pharmaceuticals removal from water using eco-friendly oxidation catalysts (GreenCat0Ox)” proposes a new water treatment technology for
nonsteroidal anti-inflammatory drugs (NSAIDs) removal based on catalytic ozonation process with catalytic systems arranged in the form of thin films deposited on
a glass substrate. This approach has incontestable advantages: Elimination of chemical reducing, stabilizing agents and solvent which bring a harmless
environment for operators and reduce equipment corrosion; Reaction environment is clean, simple and mild; Avoidance of high reaction temperature;
Environmentally friendly; Low energy requirement; Effortlessly scale - up with low costs.

ESTIMATED RESULTS
» Studies ~ Prototypes ~ Scientific dissemination
~ Technologles ~ Pliot Installations » Patent applicatlons
~ Products » Technical documentations # Project dissemlnation
Contact:
This work was supported by a grant of the Romanian National Authority for Scientific Research and Innovation, CNCS/CCCDI - UEFISCDI, Technical Manager
project number PN-|II-P2-2.1-PED2019-3166, contract 299 PED/2020, within PNCDI |11, fierascu.radu@icechim.ro

PN-111-P2-2.1-PED-2019-4018, Contract 524 PED/2020

EVALUATION OF THE EXPLOATATION POTENTIAL OF
POROUS MATERIALS IN THE TREATMENT OF
MICROBIOTA-RELATED DISEASES

GENERAL INFORMATION

FIinancing source: State budget

Program: PN-11l-P2-2.1-PED-2019-4018, Experimental demonstrativ project (PED)
Domain: Eco-nano technologies and advanced materials

Total value of the contract: 600000 lei

Implementing period: 24 months

Contracting authorlty: Executive Unlit for Financing of Higher Education, Research, N e 1-au1

Development and Innovation mmuﬂ

h

PARTNER PARTNER

INSTITUTUL DE

SWTERN, COORDINATOR
! //\. ICECHIM INV-SN
A Politehnica University of ‘\ Project Project
' ECHI responsible: responsible:

Bucharest ]C o M

mem i Project coordinator: vc Dr. Habil. Irina  virusoLOGIE Dr. Coralia
- Dr. Conf. Denisa FICAI FIERASCU BLEOTU

PROJECT DESCRIPTION
The scope of the current project proposal is to develop novel micro- and mesoporous materials (MMMs) using recent synthesis methods and to
further functionallze these materlals for developing better performances In order to be used as drug dellvery systems (DDS), especlally for
microblota-related diseases. These drug dellvery systems are developed for oral adminlstiration and are expected to be protected within the
stomach and maintain their activity until reach the desired site.

ESTIMATED RESULTS

» Studies ~ Scientific dissemination

# Technologies » Patent applications

~ Products ~ Project dissemination

Contact:
This work was supported by a grant of the Romanian National Authority for Scientific Research and Innovation, CNCS/CCCDI - UEFISCDI,  Tachnical Manager
project number PN-II-P2-2.1-PED-2019-4018, contract 524 PED/2020, within PNCDI IIl, fierascu.radu@icechim.ro
ig pt
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GENERAL INFORMATION
Financing source: State budget
Program: PN-III-P3-3.5-EUK-2019-0226, EUREKA PROJECT
Total value of the contract: 630000 euro
Implementing period: 36 months

Contracting authority: Executive Unit for Financing of Higher Education,

Research, Development and Innovation

PN-11I-P3-3.5-EUK-2019-0226, contract 220/2020

ICE@M TRANSDISCIPLINARY APPROACH FOR DEVELOPMENT
OF TECHNOLOGICAL SOLUTIONS FOR TARGET
COMPOUNDS RECOVERY FROM AGRO SIDE-STREAMS -
E!13365/TARDIS

- COORDINATOR / EARTNER PARTNER
' SCHOFIGALS.A. 4\\ ~ ICECHIM UEARIVE
>y HOFIGAL Project responsible: TCECHTVI Preiect responsible: Project
- Dr. Eng. Daniela N Dr. Habil. Radu responsible:
IONESCU Claudiu FIERASCU 2 2
Dr. Alina ORTAN

The general objective of the project is to undetrline, optimize and apply an Integrate technology of sustainable and enhanced production of natural extracts with high content
of biological active compounds from side streams of phytotherapeutical industries applicable for obtaining smart formulations for disorders of the 21st century, for which
continuous research is carried out. The project will provide thus the necessary support for creating and developing a complementary research chain in bio-economy (industry,
pharmacy, agriculture) that aims to achieve a high level of internationally recognized expertise. The project demonstrates an integrated cascading concept including pre-

treatment, optimized extraction and separation technologies.

ESTIMATED RESULTS
» Studies ~ Prototypes ~ Scientific dissemination
~ Technologles ~ Pliot Installations » Patent appllcatlons
~ Products » Technical documentations » Project dissemlInation

—

P3-3.5-EUK-2019-0226, contract 22072020 within PNCDI Il fieraseu Radudicackim e

| This work was supported by a grant of the Romanian Ministry of Education and Research, CCCDI-UEFISCDI, project number PNAIE  Tachnical Manager

CRYSTALS FROM PLUM SEED SHELLS
EURO" Adriana FRONE,'loana CHIULAN,' Denis Mihaela PANAITESCU!

| @ PROCESS OF PRODUCING MICRO (NANO) CELLULOSE

Contact: l

TN
ﬂ

'National Research and Development Institute for Chemistry and Petrochemistry-ICECHIM, Bucharest, Romania

4 SHORT DESCRIPTION

The invention describes a process for the isolation of micro- (nano)
cellulose crystals from agro-food waste. The micro- and nanocellulose
crystals of the invention are obtained from plum seed shells through
environmentally friendly operations consisting mainly of mechanical
defibrillation routes. Plums production is widely spread in Romania and
used especially for juice, brandy (“tuica”) or jam production. The plum
wmwswmmmmmmm

Schematiciép fion of plum seeds
tonyersion t‘s hanocellulose

oxhlet extraction
Alkali treatment

Bleaching acig
Hydrolysis, MeChanical

‘ defibrillation;
5 Comblne

. “‘

Romania plum crops from the last two
m:qummu
bttp |/ verr bus avg/bevetanun/

Y

The novelty of this invention referes to I&ploatoﬁonofbw—costmda
waste consisting in plum seed shells for the obtaining of highly added value
as micro- (nano) cellulose crystals.

ADVANTAGES
** The new and valuable micro- (nano) cellulose crystals are obtained
from a cheap cellulosic source, a waste raising environmental issues;
*2* The micro- (nano) cellulose crystals can be obtained in a wide variety of forms:
powdered, gel, film or suspension, depending on the desired application;
**The process of obtaining these micro- (nano) cellulose crystalks is simple and
environmentally friendly without the use of hazardous substances for humans or the
environment;
** The obtained micro- (nano) cellulose crystals are characterized by high specific
surface areq, flexibility, low density, high mechanical properties, regenerability and
durability;
**The obtained micro- (nano) cellulose crystals can be used in a wide range of
applications including food industry as a food additive or thickening agent as well

in the pharmaceutical industry as a support or filler and as a reinforcement
in different synthetic and natural polymer matrices. /

APPLICATIONS \
5 NC as modifier in different polymers processed by:
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MEDICAL DEVICE FOR HSV-1/ SARS-CC
ANTI-VIRAL PHOTODYNAMIC I
SURFACES, METHOD OF MAFK

Rodica-Mariana Ion
ICECHIM, Bucharest, Romania

URO" .
INVEN Patent application No. 00112/11.03.2021

The invention relates to the use of a sulfonated
porphyrin for the production of a hydrogel type
medical device used for the antiviral photodynamic
inactivation of HSV-1 / SARS-CoV-2/ COVID-19
on surfaces such as: furniture, medical instruments,
laboratory vessels, access, etc., from the health
system, hospitals, pharmacies as well as in other
spaces for staff protection. The device is based on a
sulfonated porphyrin embedded in the hydrogel,
used for the photodynamic inactivation of HSV-1
virus as a model for SARS-CoV-2 (COVID-19),
which is exposed to low power laser radiation and a
short irradiation distance, leads to the destruction of
viruses.

Lipid Bilayer Membx ane
RNA and N Protein

Antimicrobial Surfaces
Incorporation / Photoactivated

<\ O O O O :ablccdls

R
\& W Reactive Oxygen Species
02 oi -

dead cells

Hemaggltinin Egerase

After use

Before use In use
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Assembly for cryogenic cooling and gas

condensation / solidification
Patent Application No. A/ 00972/ 2018

Authors: Dobrin lon, Dumitru George, Dobrin Andrei, Enache Dan, Pintea Radu,
Popovici luliu Romeo, Djourelov N., Leca V., Dinescu D.

Novelty/ Description

The invention relates to an assembly for cryogenic cooling and gas condensation / solidification using a
cascade of heat exchangers coupled to cryocoolers, for step cooling of the gas to the necessary appropriate
final temperature. The gas flows trough the cooling circuit from room temperature to the final desired
temperature. The output temperature of the heat exchangers could be controlled by an electronic controller
device. The number of cascade cooling steps can vary in order to cool down the gas to the final temperature
desired from 4.2 K to any other value. The cooling assembly do not use cryogens or liquefaction devices.

Advantages:

< The use of cryocoolers as a cooling
method, eliminates the need to use
cryogenic cooling agents (LN,

1 LHe,);

< Ensures rigorous control over the
final temperature of the gas;

< Ensures liquefaction / solidification
conditions for a large variety of
gases;

< Compared to the conventional
systems, this assembly has a smaller
and compact volume, while operating
is more silent.

1 - Cryostat; 2, 8, 10 - Cryocoolers; R - Valve; G — Gas tank; D1, D2 - flow controller; 3 — heat exchanger; Tr1 — 1* cold head
of cryocooler; Tr2 — 2™ cold head of cryocooler; a, b, c, d, e, f, g, h - pipes; 4, 5, 6, 7 — cooling path; CT1, CT2, CT3 -
Temperature controller; ET1, ET2, ET3 — Thermal shields; 11 — Liquefaction/solidification chamber; 9 — Metallic condenser; PV
- vacuum pump

Applications: cryogenic gas separation, gas liquefaction / solidification, gas thermal conditioning in
cryogenic range.

Contact:

National Institute for R&D in Electrical Engineering ICPE-CA
Splaiul Unirii No 313, District 3, Bucharest, ROMANIA

E-mail: office@icpe-ca.ro; marketing@icpe-ca.ro
https://www.icpe-ca.ro
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Zinc oxide - three-dimensional graphene network
hybrid composite material and process for
obtaining the same

Patent Application No. a 2019 00122
Authors: Banciu Cristina Antonela, Bara Adela, Chitanu Elena, lon loana,
Teisanu Aristofan Alexandru, Marinescu Virgil Emanuel

Novelty/ Description

The invention relates to a process for obtaining a zinc oxide - three-dimensional graphene network hybrid
composite material, used for making electrodes for energy storage and conversion devices. The process
comprises the steps of growing graphene on nickel foam, obtaining the three-dimensional network of graphene
by removing the nickel foam, and growing zinc oxide nano/microparticles on the graphene surface by the
hydrothermal method, resulting in a zinc oxide - three-dimensional graphene network hybrid composite material
of macroporous monolith type, having an electrical resistivity of 0.8 ... 1.2 x 10° S x m at 25°C, large specific
surface area and maximum absorbance in the UV-Vis range of 0.96 a.u. at 327 nm.

Advantages:

< The hybrid composite material
is flexible;

< The hybrid composite matenal
has open porosity and a large
specific surface area;

' < The hybrid composite material
Zinc oxide - three-dimensional graphene network hybrid composite material has low electrical resistjvity' close

095_. w—— Iinc onide - threo-demariona graphene network hytrid composie material to that of graphite:
—=— Tros-Smensional graghene network < The hybrid composite material
0.90 has improved UV absorption
compared to three-dimensional
e graphene without zinc oxide.
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Comparative UV-Vis absorption spectrum of a hybrid zinc oxide - three-dimensional
graphene network composite material with a three-dimensional graphene network

Applications:
The zinc oxide - three-dimensional graphene network hybrid composite material could be used for making
electrodes for energy storage and conversion devices.

Contact:

National Institute for R&D in Electrical Engineering ICPE-CA
Splaiul Unirii No 313, District 3, Bucharest, ROMANIA

E-mail: office@icpe-ca.ro; marketing@icpe-ca.ro
https://www.icpe-ca.ro
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Graphene material for supercapacitors and
process for obtaining the same

Patent Application No. a 2018 00814
Authors: Bara Adela, Banciu Cristina Antonela, lordoc Mihai Nicolae, Prioteasa Paula lonela,
Marinescu Virgil Emanuel

Novelty/ Description

The invention relates to a process for obtaining a graphene material for supercapacitors. The process consists
in the fact that a paste consisting of reduced graphene oxide and conductive carbon black, in a mass ratio of
1:1, mixed with tetrafluoroethylene copolymer binder, is scraped on a stainless steel support in the form of a
disc and dried at room temperature, over which a conductive layer of polypyrrole obtained by
electropolymerization by cyclic voltammetry is deposited, resulting in a graphene material having a specific
capacity of 55-65 mF/cm?2,

Advantages:

% Increase in the value of the specific
capacity as a consequence of the
increase of the electrochemically
active surface;

il » Improving the adhesion of the active
LY I},% material on the support.
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Morphology of graphene material: a) before polypyrrole deposition,
b) after polypyrrole deposition
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Variation curves of the capacitance with voltage drawn at 40 mHz in
0.2 M H,SO, solution for known material and graphene material

Applications:
The graphene material could be used for making electrodes for energy storage and conversion devices.

Contact:

National Institute for R&D in Electrical Engineering ICPE-CA
Splaiul Unirii No 313, District 3, Bucharest, ROMANIA

E-mail: office@icpe-ca.ro; marketing@icpe-ca.ro
https://www.icpe-ca.ro
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Inertial device for energy storage and protection
for local micro-grid power supply

Patent Number RO 134279-A2
Authors: llie Cristinel loan, Mihaiescu Gheorghe Mihai, Chirita lonel, Nicoloaie Sergiu,
Tanase Nicolae, Popa Marius, Popescu Mihail

Novelty/ Description

The invention relates to a designed inertial device for energy storage and protection of local micro-grids power
supply, with special safety conditions, such as lighting and utilities supply in surgery rooms, powering computer
equipment and devices in security laboratories, banks and other special applications. The device can protect
both against voltage shocks and parasitic elements from the power supply network, as well as against
espionage or sabotage actions, coming from the industrial network of distribution.

The inertial device consists of an inertial flywheel, dimensioned in size and speed for storing kinetic energy at
the value required by the intended consumers for a specified duration, which is connected bilaterally with two
electric machines. An electric machine acts as a motor, powered by a controller from the industrial network, to
drive the flywheel and the second electric machine acts as a generator for converting kinetic energy from the
flywheel to electricity to consumers, with an electronic converter and adapter of electrical parameters.

Advantages:

< Ensures the storage of kinetic energy
for consumers;

< Ensures the protection of the micro-
grid power supply that provide special
consumers;

< High power density (the
electrochemical batteries are an
order of magnitude smaller);

< The life time is almost independent of
the depth of the charge and
discharge cycle;

< No periodic maintenance is required,
easily and inexpensively maintained;

< Flywheels are highly reliable, safe,
long life, energy efficient and non-
polluting;

< Higher charging and discharging rate.

1 - flywheel; 2, 3 - shaft ends; 4 — bearing systems; 5 — coupling systems; 6 — electric motor; 7 — electric generator;
8 - controller; 9 - industrial power network; 10 - special micro-grid power supply; 11 - electronic converter; 12 - stator;
13 - rotor with permanent magnets; 14 - support.

Applications: Energy storage; protection of local micro-grids power supply; in mobile applications
such as in the space field, for example for satellites, as well as in the automotive field, in the
realization of hybrid vehicles.

Contact:

National Institute for R&D in Electrical Engineering ICPE-CA
Splaiul Unirii No 313, District 3, Bucharest, ROMANIA

E-mail: office@icpe-ca.ro; marketing@icpe-ca.ro
https://www.icpe-ca.ro
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Realization Process of an Inductor for Permanent
Magnets Synchronous Motor with Self-Starting

Patent No. RO 128961 / 2021
Authors: Popescu Mihail, Kappel Wilhelm, Nicolaie Sergiu, Mihaiescu Gheorghe Mihai

Novelty/ Description

The invention relates to a method of manufacturing an inductor for a synchronous motor with permanent
magnets and self-starting, intended for equipping synchronous motors with permanent magnets. The process
uses a well-known rotor lamination, used in the manufacture of the general purpose asynchronous motors, in
which some rectangular holes/slots are additionally cut, which are made next to each rotor tooth and
distributed so as to achieve a geometric symmetry and a metal bridge, which results from cutting to the inner
centering hole, that has to not exceed 1 mm. In order to be able to execute the pressure casting of the self-
starting rotor cage, two prisms are inserted in the rectangular holes/slots, provided with threaded holes,
through which some rods having the same length as the rotor package to be executed are inserted. Then the
prisms are extracted with the help of a screw extraction device, they are processed inside by turning so that the
metal bridges are removed. In the rectangular holes some permanent magnets are inserted, taking into
account the orientation of the magnetic field, so that the desired number of poles is obtained on the periphery
of the inductor. The mounting position of the magnets is radially and axially ensured with some non-magnetic
bushes, the whole assembly thus made being afterwards pressed on a non-magnetic material axis.

Advantages:

< reduction of the nomenclature of
parts used in the manufacture of the
synchronous motor inductor by using
the same lamination used in the
execution of general purpose
asynchronous motors of the same
size,

< uses simple and low cost tools;

% does not require specialized
personnel or equipment;

< the efficiency and power factor of the
motor are higher than those provided
by asynchronous machines;

< low energy consumption during
operation.

Left side - rotor package ready for casting. Right side - rotor package with cast cage
1,2 - prisms inserted in the rectangular holes,
3 - rods inserted into the threaded holes

Applications:
Applications based on synchronous machineries with permanent magnets in the range of small and very small
powers, but also for wind turbines, traction motors, fans.

Contact:

National Institute for R&D in Electrical Engineering ICPE-CA
Splaiul Unirii No 313, District 3, Bucharest, ROMANIA

E-mail: office@icpe-ca.ro; marketing@icpe-ca.ro
https://www.icpe-ca.ro
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v-Fe,0,; — biocompatible polymer nanocomposite

Patent Application No. a 2019 00256
Authors: Georgescu Gabriela, Malaeru Teodora, Enescu Elena,
Patroi Eros-Alexandru, Marinescu Virgil Emanuel, Sbarcea Beatrice-Gabriela

Novelty/ Description

The process consists in the preparation stages of a solution of iron acetate Fe(C,H;0,), and polyethylene
glycol, the addition of 1M KOH for a pH value of 10 ... 11, respectively H,0,, the reflux of the solution at a
temperature of 100...220°C, resulting iron oxide nanoparticles y-Fe,0; which are refluxed for 4...10h, together
with biocompatible polyethyleneimine polymer, resulting in a hydrophilic nanocomposite with a particle size of
less than 20 nm, used as a non-radioactive magnetic tracer in tumor diagnostic methods.

Advantages:

< removes the disadvantages of the clinical
investigation sentinel node biopsy (SNB),
which is done with a radioactive magnetic
tracer (technetium 99m);

< allows the early specification of the
oncological diagnosis and the quantification of
the efficiency of the surgical intervention;

< highlighting the sentinel node is done
simply and quickly by making an aqueous
suspension of y-Fe,O; — biocompatible
polymer composite nanoparticles, interstitial
injection, and intraoperative identification with
a portable magnetometer and respectively by
visual brown-black coloring of the nodules.

Meg= 42003k X 10nm WO 87 sen BT 8200y SigwiAc blens Owe WA IS Tme MR
Corrapar = MY AR INagng = SV Haae Redusos = Pire Ava SN W BCeur = 4 Ofe 006 Nk

1. SEM image for y-Fe,O,— biocompatible polymer
composite nanoparticles

Applications:
as a non-radioactive magnetic tracer in the diagnosis of malignant tumors by magnetic (non-invasive) technique
for sentinel node biopsy

Contact:

National Institute for R&D in Electrical Engineering ICPE-CA
Splaiul Unirii No 313, District 3, Bucharest, ROMANIA

E-mail: office@icpe-ca.ro; marketing@icpe-ca.ro
https://www.icpe-ca.ro
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Silver nanoparticles with narrow dimensional
dispersion and their manufacturing method

Patent Application No. A /00971 /27.11.2018
Authors: Lungulescu Eduard Marius, Setnescu Radu, Lupu Ana Maria, Nicula Nicoleta Oana,
Mateescu Carmen, Ducu Robert, lon loana

Novelty/ Description

The invention relates to Ag nanoparticles (AgNp) with narrow dimensional dispersion obtained by radiochemical
synthesis and to their manufacturing method. Ag nanoparticles with narrow dimensional dispersion according to
the invention are obtained by exposure to gamma irradiation of systems consisting of salt-precursor of Ag ions
and a pair of coating and stabilizing agents based on water-soluble polymer and a compound of the form
R(OH)x soluble or partially soluble in water, with SPR maxima between 390-482 nm, with average dimensions
between 2-90 nm, with high stability over time, and with high antimicrobial activity.

Advantages:

< the method of silver nanoparticles synthesis is simple
and fast and can be performed at ambient pressure

5 Am % 40 nm % - 1
and temperature; it takes place in aqueous solution,
; which allows precise control of the parameters at any
point of the reactor (concentration, temperature,
dose), ensuring the reproducibility of the process;
< the synthesis does not require the use of toxic or high
-

biological risk chemical reducing agents, the main
reducing agent in the absence of oxygen being the
hydrated electron which has a very high reduction

Radiochemically synthesized silver nanoparticles potential;
. ' < the synthesis process allows the obtaining of large
| quantites of AgNp with controllable size and
=+ e structure, at a low price, being able to be applied on

— 100 WOy

an industrial scale;
< the obtained AgNp have a uniform dispersion and
high stability over time (of the order of years);
< the average size of the nanoparticles and the
dimensional distribution depend critically on a small
number of parameters that can be easily controlled
. (iradiation dose, the concentrations of the stabilizing
ek e agent and Ag ions, and the ratio of these
™ 730 OO concentrations)_

Wavciangth [rem)

Al

Surface Plasmon Resonance of silver nanoparticles

Applications:

These nanoparticles can be used in various applications, such as optoelectronics, sensors, renewable energy
technologies and catalysts, biomedical devices, antimicrobial agents, wastewater treatment, restoration and
conservation of heritage objects etc.

Contact:

National Institute for R&D in Electrical Engineering ICPE-CA
Splaiul Unirii No 313, District 3, Bucharest, ROMANIA

E-mail: office@icpe-ca.ro; marketing@icpe-ca.ro
https://www.icpe-ca.ro
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Process of algal biomass enzymatic pretreatment
used for biogas production

Patent Application No. a 2018 00523

Authors: Mateescu Carmen, Nicula Nicoleta Oana, Lungulescu Eduard-Marius,
Torok Liliana Paraschiva, Torok Zsolt

Novelty/ Description

This invention relates to an enzymatic pretreatment of algal biomass used as a digestion substrate in anaerobic
reactors for producing biogas. The pretreatment process claimed by this invention aims at dissolving compact
macromolecular structures of carbohydrates (cellulose and hemicelluloses) from algal biomass under the action
of a mixture of hydrolytic enzymes secreted by the following fungal species: Trichoderma reesei, Trichoderma
versicolor, Penicillinum chrysosporium, Fusarium solani, Chaetomium thermophile and Myrothecium verrucaria,
thus facilitating the access of anaerobic fermentation bacteria to heavily biodegradable cellulosic fibers, reducing
fermentation time and increasing the production of biogas in anaerobic fermentation processes. The
experimental results obtained for the Ulva intestinalis marine macroalgae, which was used as substrate for
mesophilic anaerobic digestion, revealed significant increase in methane production in biogas by 83% for the
enzymatically pretreated sample, compared to the control sample. The increase is due to the stimulating effect
of the selected fungal mixture on biodegradation of the compact macromolecules from macroalgae structures.

.
enzymes-treated sample s 0] — enzymes-treated sample .
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Advantages:

* Reducing the conversion time of biomass to biogas by accelerating
the hydrolysis stage of compact biopolymers;

= Increasing the energy value of biogas fuel by increasing the share
of biomethane;

* Reducing pre-treatment costs, reducing the volume of residual
organic matter and increasing the profitability of biogas plants.

Uiva intestinalis macrooalgae

Applications:

Energy recovery of algal biomass in biogas plant projects; Laboratory tests for research projects; Demonstration
tests for didactic purposes in the field of evaluating the biomethane potential of various types of residual algal
biomass.

Contact: Dr. Carmen MATEESCU

National Institute for R&D in Electrical Engineering ICPE-CA, 313-Splaiul Unirii,
Bucharest-3, zip code 030138, Romania; e-mail: carmen.mateescu@icpe-ca.ro;
marketing@icpe-ca.ro
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Piezoelectrically actuated linear positioning

system for standardized guideways

Patent Application No. A 01064 / 2018
Authors: Ovezea Dragos, Tanase Nicolae, Chirita lonel, Gutu Mihai, llie Cristinel loan,
Popa Marius, Nedelcu Adrian

Novelty/ Description

The invention offers a solution for a ppiezoelectrically actuated linear positioning system for standardized
guideways. The movement is achieved by successive clamping and releasing of two piezoelectrically operated
brakes, situated at the opposite sides of a piezoelectrically driven advance/retraction system which is mounted
on a standardized translation platform.

Advantages:

e can be used to directly actuate a linear stage,
allowing for large displacements;

e does not allow rotation with respect to the
translation rail;

e can compensate very large mechanical play of the
rail by using serial placed large displacement
actuators;
easy to manufacture and assembly;
does not require special manufacturing
technologies;

e can provide full-force since no movement
amplifiers are involved;

1 — positioning slide, 2 — positioning stage, 3 — brake, , \grgatility: can be easily adapted to various types

4 - brake, 5 - translation assembly, 6 — cover, 7 — advance : . .
system, 8, 21, 22 — assembly bolts g; Itl;::a:)rr as;aeges provided the rail can be clamped

9 - main body of braking system, 10 — closing cap,
11 - piezoelectric actuator, 12 — brake cylinder, 13 - return

springs, 14 — assembly holes.

Applications:
Compact, high precision, large displacement piezoelectric drives usable for positioning in special environments
or for special applications such as aerospace, military or medicine.

Contact:

National Institute for R&D in Electrical Engineering ICPE-CA
Splaiul Unirii No 313, District 3, Bucharest, ROMANIA

E-mail: office@icpe-ca.ro; marketing@icpe-ca.ro
https://www.icpe-ca.ro
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Electroconductive composite with thermal self-regulating
effect and its manufacturing method

Patent Application No. A /01053 /05.12.2018
Authors: Setnescu Radu, Caramitu Ruxandra Alina, Lungulescu Eduard Marius,
Mitrea Sorina, Bara Adela, Stancu Nicolae

Novelty/ Description

The invention relates to an electroconductive composite material with thermal self-regulating effect and method
of its manufacturing. The material presents electrical conductivity at ambient temperature and electrical
insulating properties at high temperatures between 50 ... 130°C, having thermal self-regulating properties
without controlling them through external devices. The positive temperature coefficient (PTC) effect is enabled
by a high crystallinity polymer matrix with low oxygen permeability, crosslinked by ionizing radiations, and a
synergistic pair of antioxidants with different action mechanisms, one being a free radical scavenger and the
other hydroperoxide decomposer, in concentrations of 0 ... 2%, as well as by a bicomponent system of
conductive charges, one consisting of spherical particles of nanometric size and the other one of plane graphite
particles of micron-range dimensions, in total concentration < 25% w/w. The manufacturing process uses
gamma rays (or accelerated electron) at doses between 150 ... 250 kGy.
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Dependence of the sample surface temperature on
time and applied voltage: 1- 125 V, 186 kGy; 2- 100 V,
186 kGy; 3 - 100 V, irradiated (0 kGy)

Applications:

Advantages:

o>

<>
ry

the composite material shows a high jump of electrical resistivity
determined by the crystalline nature of the transition related to the
percolation / de-percolation;

the composite material, has high resistance to thermooxidative aging;
because the composite material does not require embedding/
encapsulation in protective resin, oxygen-tight, it results in the
reduction of the dimensions and rigidity of parts that incorporate the
composite, which contributes to increasing their efficiency,
simplification technology and reduction of manufacturing costs;

the composite material has a low concentration of conductive charge
content (less than 25%);

the manufacturing process is simple and involves low costs of raw
materials and processing, the composite material can be processed
with conventional devices for plastics manufacturing; irradiation can
be done with laboratory or industrial irradiators - gamma sources or
electron accelerators;

irradiation processing can be applied at any time after the formation
of the part; the material can be kept in the state of formation until
irradiation for practically infinite time;

compared to chemical processes, irradiation has the advantage of
homogeneous distribution of crosslinking centers and easy process
control (practically, the total dose is the only technological parameter
to be monitored).

- house heating elements and deicing of indoor pavement spaces around the buildings;

- mobile or incorporated deicing devices for aeronautics, automotive industry a.s.o.;

- textile industry and self-regulating temperature enclosures for different uses — foods, medical devices a.s.o.;

- due to their high versatility, the devices can be powered by regenerable energy sources for standalone applications, including

those located in isolated regions.

Contact:

National Institute for R&D in Electrical Engineering ICPE-CA
Splaiul Unirii No 313, District 3, Bucharest, ROMANIA
E-mail: office@icpe-ca.ro; marketing@icpe-ca.ro

https://lwww.icpe-ca.ro
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Electromagnet for Digital Hydraulics

Patent Application No. A /00936 / 2018
Authors: Tanase Nicolae, Mihaiescu Gheorghe Mihai, Nicolaie Sergiu, Chirita lonel,
llie Cristinel loan, Lipcinski Daniel, Ovezea Dragos, Nedelcu Adrian, Popa Marius

Novelty/ Description

The electromagnet for digital hydraulics has a construction of direct current electromagnet with plunger, in the
version with closed magnetic circuit and straight or conical sliding armature, but in which the closing yokes of
the magnetic circuit (the outer cylindrical shell and side shields) as well as the inner cylindrical plunger, are in
rolled lamellar construction and shaped according to concentric involute curves (the vortex of the involute has
the property of constancy of the distance between adjacent curves) made from ferromagnetic electrotechnical
sheets with a slope of high increase of the magnetization curve characteristic (for example "supermendur”
alloys). This design promotes a reduced startup time of the plunger (which is the longest running time) and
ensures minimal power losses through eddy currents and magnetic hysteresis, respectively minimal heating of
the closing parts of the magnetic circuit. Regarding the electrical circuit, the winding, as number of turns and
section of conductors, is correlated so that the context of supply voltage-inductance and electrical resistance of
the coil to ensure the minimum value of actuation time and armature release time.

Advantages:

< Reduced value of the actuation time,
between the triggering of the control
voltage pulse and the end of the
4 plunger stroke, both in terms of the
starting time component (marking the
increase of current and force until the
predicted one is overcome) and in
terms of the time component
movement of the plunger until the
end of the stroke;
< Avoiding the overheating of the
winding and the closing parts of the
magnetic circuit due to their lamellar
construction from electrotechnical
sheets with superior magnetic
characteristics.

1 - outer cylindrical shell; 2 - coil; 3,4 - side shields; 5 — inner plunger; 6 — central axis; 7,8 - side flanges; 9 - threaded rods
with tightening nuts.

Applications:
Ultra-Fast switch ON/OFF valves for digital hydraulics.

Contact:

National Institute for R&D in Electrical Engineering ICPE-CA
Splaiul Unirii No 313, District 3, Bucharest, ROMANIA

E-mail: office@icpe-ca.ro; marketing@icpe-ca.ro
https://www.icpe-ca.ro
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Thermoelectric generator of high power and
efficiency, pulsating operation

Patent Application No. A 2019/00336
Authors: Nedelcu Marin, Teisanu Alexandru Aristofan, lordoc Mihai Nicolae, Prioteasa Paula lonela

Novelty/ Description

The invention relates to a new type of thermoelectric generator consisting of a heating source (1), the
thermoelectric unit itself (2), cooling unit (3), obtained by substantially increasing the dimensional factor,
thermoelectric pleasant surface / thickness, (A / |) of at least 100 or compared to traditional thermoelectric
modules and the non-stationary (pulsating) operation of such a unit at high frequencies of 100-500 kHz so as to
obtain a high power per generator but also a substantial improvement in the conversion efficiency of thermal
energy into electricity by avoiding the thermal dissipation of the electrical pulse energy.

( 1 Advantages:
- the electric power delivered by the
B generator can be controlled by the
variation in design of the dimensional
factor, A / |, depending on the power
=

needs of the thermoelectric generator;
- it is thus possible to proceed to the

manufacture of thermoelectric
generators of very high powers

P unprecedented in the field of
thermoelectricity;

- the conversion efficiency of thermal
energy into electricity can be controlled
from the operating frequency and the
filling factor,;

- thus opens the perspective of the
transition of thermoelectric generators
from the niche stage of the market to
consumer products.

1 - heating source, 2 - the thermoelectric unit, 3 — cooling unit.

Applications:
Mobile and stationary energy conversion devices, space exploration.

Contact:

National Institute for R&D in Electrical Engineering ICPE-CA
Splaiul Unirii No 313, District 3, Bucharest, ROMANIA

E-mail: office@icpe-ca.ro; marketing@icpe-ca.ro
https://lwww.icpe-ca.ro

221




EUROINVENT 2021 — INVENTIONS & INNOVATIONS POSTERS

Authors: Eng. DEAK GYORGY Ph.D. Habil.*; Eng. BURLACU IASMINA Ph.D., Eng. RAISCHI MARIUS Ph, n.,mmmuuuwm
Corresponding author: dkrcontrol@yahoo.com

Intfroduction

The study sector is port of an area that over the years has been anthropically modified by hydrotechnical works, to ensure
navigation condifions and the water flow necessary for the operation of the Cernavoda Nuclear Power Plant. The conducted
researches aim to evaluate the real-time variation of hydromorphological conditions and to assess the impact of existing and
future hydrotechnical constructions, by implementing a DKLB-C solution (hydrotechnical solution for redistributing the flows of
a river between its main riverbed and its branch), to ensure the navigability in low water conditions on the Danube without
endangering the migration routes of sturgeons.

Methods

» Development of the physical model at a scale of 1: 100 000 - 1:75 000 for the lzvoarele-Vadu Oii sector
Preliminary field tests were performed on an in situ physical model at a scale of 1: 100 000- 1:75 000
lzvoarele-Vadu Oii, as shown in Figure 2. To optimize the physical model, the hydrogeomorphological
and hydrodynamic parameters were evaoluated, as well as their evolution in the study area (Figure 1). The
methodology included high-resolution multibeam measurements for the three-dimensional
representation of underwater relief and single-beam ADCP measurements for assessing the river bed
bathymetry and water velocity vectors in the selected sectors.

» Achievement of the hydrodynamic and hydromorphological information volume in the study area

In order to improve the information volume and update the existing database, in sifu measurement
campaigns of hydromorphodynamic parameters in the study area were camed out in 2020. Monitoring
of the hydromorphological and hydrodynamic parameters was performed through high-resolution
multibeam measurements [Figure 3) and single- beom ADCP measurement (Figure 4) campaigns. The
dota obtained were anal ing both dedicated applications of the

Figure 1: Location of the
study area Lxvoarele - Vadu Os
sector

Figare I in witw physical model 1: 100,000 - 175,000

Figure 3 Area covered by multibeam measurements in
the the control sections area of Old Danube - Bala Branch

Figure &: Single-beam ADCP meaturements in the

Old Darube - Bala Branch - Epuray

dam area

Results and conclusion

The results obtained from the monitoring of hydromorphological (Figure 5) and hydrodynamic (Figure é) parameters
contributed to the preliminary updating of the existing database. The changes determined in these researches will be the
basis for eliminating the possible impact on the environment and for the development of “win-win" solutions for both the
environment and navigation without endangering the aquatic biodiversity.
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Figure 5: Longtudinal bathymetric profile Bals branch: a) left bank; b) center ; ¢} right bank

Following field measurements, it was found that 58% of the flow is directed on the Bala branch
and the remaining 42% to the Old Danube (Figure 7). The in situ physical model is an innovative
ond replicable solution, which will definitely ensure the possibility to develop favorable
navigability in low water flow conditions on the Danube, without endangering the migration
routes of sturgeons. The results of the researches, respectively the proposed technical solufion,
will ensure the real possibility of in sifu implementation by the Ministry of Transport and the
European Commission, to ensure the functionality of the Rhine-Danube corridor and, at the
same time, the water flow required for operating the Cemavoda Power Plant.
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General objectives
* Comparative analysis of national and international regulations on the quantification of GHG emissions and removals
* Elaboration of the muhodologyinordcrtodctmnin:tbcvahncofkmlia-speciﬁcpunmhudutoqmnﬁfyﬂﬂﬁmiuiomnnd
removals for reporting in the LULUCF sector
- — *™Prescntation and analysis of the currént level and forecasts of GHG emissions and removals compared to the reference year
* Elaboration of a stratcgy to ensure the favorable premises for Romania for the implementation of the Paris Agreement on climate change for
2030 S
Introduction — ’

In the context of the implementation of the Panis Agreement adopted in 2015, applicable from 2020, the aim was to update and develop methodologies for assessing GHG
emissions and removals and to develop a compliant strategy at the national level. The current situation regarding the quantification of GHG emissions and removals from the
LULUCF sector results from the analysis of the GHG emissions and removals profile for Romania reported according to the National Emission Inventories. In Romania, the
evolution of GHG emissions is decreasing. For land use and forestry, the emphasis is on assessing the ability of the forest 1o maintain and improve 1o act as an emission
reduction basin by sequestering CO: in plants and soils. Additional issues include sustainable forestry management and the closely associated use of wood, the permanent
conservation of croplands, the protection of wetlands and the potential for the development of natural forests to mitigate climate change.

Pl +40 (0)21 305 28 €0

Strategy for the implementation of the actions provided for Case studies
under the Paris Agreement ot national level, until 2030 1. Forest ecosystem case study - Production unit Il - Hobana, Grivita Forest District, Galati
. Forestry Department

-
Fig 1 bvoumen of G reporied and Largeted quarties (of s Totad adt®e-dt LALCE wi LULUCE) prad
[ S S S . N g Fae. 3 Doanbusion of surfaces of cover types and soils

uln.nlmmmhliuu“iil

M and methods: by processing in QGIS Fig6 Evolution of CO: flax for cach troe species
Use of Efiscen software (European Forest Information SCENano Model) o
test modelling techniques, software and methods wsed / recommended for * Use of EFISCEN in the case study

assess the comequences of the effects of climate change and the consequences Carton Total stocat Gorun (Gg C)

of forest management practices. M—
* Phantom 4 Multispectral drone (Fig.4) and RTK T S e e oo o

|
The vegetation ndicators provided by data processing are NDVI. NDRE, : i !
I

GNDVL LCL, OSAVI ST = = = e - = = = = sy
* QGIS: IPCC guidelines Fre. 7 Projection of the total smount of carbon storod by Fre ¥ Projection of the wtal smours of carboa
= CO2 Gas Analyzer EGM-5(Fig2) forests for the period 2015.2040 stored by Oak forests dunng 20152040

The portable CO: gas analyrer was used with a dynamic closed chamber,

together with 3 sensor - Stevens HydraProbe attached w0 the chamber 0 2 Wetlands case study - Movikni Reserveir

determane the sodl bumidity and soil temperature. Within this area, the CO: flux from the water was measured by a new tested method, thus, the chamber
. ¥ - system being placed on a floating device specially designed for the use of water measuring devices. (Fig.10)

Fag. 2 Closed chamber mcasunng sysiem- Fig. J Flosteg system for mosstonag
EGM-3 OO flow
Wt - = —

' ' udban . ' #‘
Fig.9 Types of land cover in 201 8- Movilens Reservor Fag 10 Q02 flow, ax and sod tomp T at
3. Cropland

Farefianom Slukepectral

Scheme of the IPCC m@ifodology for
- quantifving GHG emissions and
Conclusion: - Z:  removals at national level
In terms of stosage-<apacity, soils can store large amounts of carbon in
some ecosystems as forests, croplands and wetlands, as they can
s WMmMalmmmmmw
.. sector contributes nmmmwm

. ' hl!(&h*nﬂﬁhh“
. wm N mnm Fag 11 e dovagn toc sod carbon sk amessenc .
pe use activities will tanc “thMMWMMMdNMuwm“
=S S o t Is presented the CO2 methodology to upgrade level 1 to the
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INTRODUCTION

The paper presents the results of the actual study. The aim was to develop a database with climate pressure indicators, state of ecosystems and services provided by them, in
order to analyze the current state of ecosystems chosen as study areas. Another objective was to identify general adaptation and mitigation measures on the effects of
_wmwmwwmms -Using the ecosystem approach, the proposed project deals in an integrated way with both mitigation and climate
" ehange adaptation measures-by assessing how the implElTRntation of such measures contributes to the dynamics of the services provided by the ecosystems concerned. The
methods used to analyze the current state of ecosystems and the services provided by them in the study areas, as well as in the next stages of the project which will involve
ass&shgﬂneﬂmsofttnmasus hmasnmpohtu\emnhnmi(fgm 1) and the working steps of the instrument. for adaptation assistance presented on

the Climate-ADAPT platform (figure 1)

MATERIALAND METHOD
The study areas (Figure 3) consist of two wetland ecosystems and a
forest ecosystem. Wetlands are part of protected areas of national =
interest and the forest ecosystem is part of a forest district. - _
" Lo T
- —
bbb
Figure 1. Drivers-Pressures-State-Impact- Fi 2. i within the ion
s o s igure 2. Working steps s adaptat
spexifics of the project
ure 3, Location of areas in Romania
- e RESULTS

The alm was to present the main pressures acting on wetland and
forest ecosystems, highlight the status indicators of ecosystems at
national level and describe the main indicators of ecosystem
services, based on the work of the MAES working group.

Followed by an analysis of the current state and services in the ll. Assessment of measures simulated in the forest ecosystem (Figures 6 and 7)
selected study areas. Indicators for analyzing the current state of
ecosystems and the services they provide in the study areas were
selected according to the Influence of the targeted measures on
their dynamics. The targeted measures were selected from the
management plans of the protected areas of which the study areas
are part, respectively it was taken Into account that these
measures contribute to adapting to the effects and mitigating the
causes of climate change.

I. Climate projections (RCP 4.5 and RCP 8.5) - temperature (figure 4)

II. Satellite indicators - obtained by processing satellite images - NDVI and NDMI (Figure 5)

Figure 4. Satellite indicators: NDVI and NDMI
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-
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Figure 6. Carbon stock evolution sequestered in  Figure 7. Carbon released into the atmosphere
biomass. It can be observed that the managed  (gross) GgC/year. The observed effect of the
forest is affected by the practices (blue), the forest  measure is that the level of carbon removed from

E ) — : loosing its capacity of sequestering carbon.  is lower if the forest is treated in a strict regime,

Figure &-€timate Madel- Temperature change (RCP 4.5 and 8.5 ) 1986-2085 However, if no management practice will be  without management practices, compared to the

: - e e allowed, the results of the simulstion (red) showed  values in the simulstion in which forests are
m e . : an increasing capaxity in carbon sequestration. managed.
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Key Development Stage: Synthetic rmcrop!astr |

Phone: +40 (0)21 305 26 00 spike studies on biological and other environmental
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Fax: +40 (0)21 3182001  Authors: Alexandru IVANOV, Ecaterina MARCU, Cristina MARIA* loana SAV)‘N Carmen TOCIU

) Microplastics — environmental presence

Plastic pollution is a main form of pollutlon of aquatic environments, reported since the 1970s. Plastics represent about 60-
80% of marine waste and 90% of waste floating on seas/oceans. According to The Convention on Biological Diversity (2002),
more than 663 marine species are affected by the presence of plastics. Microplastics (MPs) are small synthetic polymers
(0.06-0.5 mm) resulting from the degradation of plastics in the environment under the influence of UV light or mechanical
action. Some MPs are directly manufactured products (e.g., microspheres from personal care products, pharmaceuticals)
and other are decomposition products of macroplastics (e.g., textile microfibres, tires, plastic packages).

There are numerous adverse health effects of microplastics presence in the environment, such as the alteration of the
biogeochemical cycles and dynamics of aquatic food chains, inducing physical damage due to their small size -
entanglement, breathing difficulties, asphyxia, damage on the respiratory and digestive tract, the release of additives from
the compasition of the plastic, adsorption/absorption and release of other toxic pollutants from the environment (e.g.,
PCBs, PAHs etc.), being just a few of the more direct effects.

) Research objectives oot |
. Assess'ing the presence of micro- and nanostructured elemental pollutants in the environment. |': sampieg ]
* Proposing technological solutions to improve the water treatment process in order to protect '

the environment and the population.

) Obtained results

1. Several synthetic microplastic manufacturing methods were developed, based on grinding
selected polymeric materials from commercial packaging. The obtained microplastics are useful for (s |
standard solutions and for splked samples |r| Iatter analytical method deve!npment steps.

—,
Sl e ekt on

Anvhae —
PrGLME | [TIRGLMS:

2. MPs separation method were tested, based on the density difference between various solutions I

(such as sodium chloride, sodium iodide, zinc chloride or sodium polytungstate) and the micro- ] - : - - - :

structured materials density used in the experiments. After coarse fragments separation, the """ fesrmafenvionmentalmioplatics analysi, adaptertliom 31

remaining microplastics were filtered and rinsed with absolute ethanol and ultra-pure water. The )

obtained synthetic MPs were evaluated through laser-granulometry and optical microscopy to .Developing methods for the quantitative separation

reveal their quality and their micro-structure. of MPs from environmental matrices.

: ; : * Testing the analytical performance of the developed
methods.

* Application of the developed methods for
quantifying the MPs from water, sediment and biota
samples taken from Arges, Dambovita, Mures, and

3. To improve the MPs separation method and to obtain more useful reference materials for the Jiu rivers,
method development stage, a granulometric separation through wet cascade sieving was * Study on the abiotic and biotic interphase
introduced, with sieves ranging from 2 mm to 20 pm. The addition of a surfactant (e.g., sodium distribution of MPs and elemental pollutants at the
lauryl sulfate) was essential for a better and faster separation of microplastics, attenuating most of level of the evaluated ecosystems (Arges,
the surface adhesion phenomena. Dambovita, Mures, and Jiu rivers).
< 3 * Study on MPs removal technologies from freshwater
resources,
2 mm Lmm 500 pm 250 pm 125 pm 63 pm 20 pm * The method developed for the MPs reference
4. Identification of microplastics from synthetic samples by naked eye observations or with an materiais provides adequate micro-structured
optical microscope indicated the shapes, colors and textures of MP particles. Most microplastics plastics from 0.5 mm to under 0.02 mm range.
: have a fluffy appearance with complex irregular ~ * Greater experience was achieved in manipulating
3D shapes and rarely distributed fibers. MPs suspensions and achieving quantitative
transfers. Different behaviors were observed for PET
S N and HDPE suspensions, allowing tests on their
) density-based separation.
1. |.-E. Ciobotaru, C. Maria, E. Marcu, A.-A. Ivanov, C. Tociu, The current state of the presence of micropollutants in the

aquatic environment, 21st Romanion International Conference on Chemistry ond Chemical Engineering, 2019, Romania.
2o E: Ciobotaru_, E. Marcu, C. Maria, A-A. Ivanoy, |. Savin, A. Moncea, C. Tociu, Gy. Deak, International Conference on
Innovative Research - ICIR EUROINVENT, QP Conf Series: Materials Science and Engineering 877, (2020) 012026.
3. Sascha Klein, lan K. Dimzon, Jan Eubeler; and Thomas P. Knepper, Analysis, 2018, M. Wagner, S. Lambert (eds.), Freshwater
Microplasti -Hdb Env Chem 58, noi 19 1an1f97s-3-319-61515-5 3.
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Authors: Mihaela ILIE PhD, Gina GHITA PhD*, Florica MARINESCU PhD, Senior Researcher Alexandu IVANOV, Eng. DEAK Gyérgy PhD Habil.,
Carmen TOCIU PhD, Researcher loana SAVIN, Marius RAISCHI PhD
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OBJECTIVES OF PROJECT
The main objectives of the project are to assess the level of emerging pollutants in the category of pharmaceuticals (estrogen hormones, antibiotics, anti-
inflammatory medicines and other pharmaceuticals) from complex matrices specific to aquatic ecosystems in order to transpose the EU directives at
national level regarding priority substances and ecotoxicological risk estimation associated with their presence in aquatic ecosystems.

RESEARCH DESCRIPTION T T T - S
> » I T ~ TN
The results obtained in this project, materialized & -l eamiond LA e - W A O
by the development and optimization of analytical Y ' S 1 — e Q= ko)
methods for the detection and quantification of 36 [ANNAZAY QAL Vg i Yy
pharmaceutical micropollutants, in the category of DA N : N < j 4 )
estrogen hormones, antibiotics, anti-inflammatory 4 AN e LN g '
medicines, analgesics, beta-blockers, N Ny oS N i Y
benzodiazepines respectively, as well as of { - ¥ 3 ; e Lo ( L P
elemental/isotopic  inorganic  pollutants, from o & - ] iy _,«"’ fi—
different complex environmental matrices, will s Ve A 1], e~ | TR e
contribute to the completion of the available e 4 & i oA S %, b e
information on the presence and levels of (a) N,y g e e || £ Sneyetmamactenn b) vossonl co'non O

pharmaceutical ~ micropollutants  in  aquatic

ecosystems in our country, in the hydrographic

basins of Arges-Vedea, Buzau-lalomita and The results will also allow the assessment of risks associated with the presence of emerging pollutants in

Dobrogea-Litoral and of the Danube River. the aquatic environment. The study also aimed to investigate the prevalence of antibiotic resistance of
potentially pathogenic bacteria isolated from aquatic environments and to assess the impact of
effluents from wastewater treatment plants on the antibiotic resistance of bacterial populations in the
receiving river, in order to identify links between environmental antimicrobials and development and
spread of antimicrobial resistance in aquatic environments.

Fig. 1 - Sampling location — River basins of Arges-Vedea (a), Buzau-lalomita (b), Dobrogea-Litoral (c)

» Development and testing of quantification methods for micropollutants in the pharmaceuticals category by ultra high performance liquid chromatography
(UHPLC-MS / MS)

Ll e
¥y

G ] ] [ B 1% W
Fig. 2 - UHPLC-MS/MS selected-reaction monitoring (SRM) transitions screening for pharmaceutical Fig. 3 — UHPLC-MS/MS selected-reaction— Danube areamonitoring (SRM) transitions screening for
compounds — surface water sample taken from Dambovita River — downstream of Glina Wastewater pharmaceutical compounds - biota sample (fish) — Epurasu Branch
Treatment Plant > Identification of isolated bacterial strains belonging to 5 genera: Escherichia
» Testing the quantification methods for elemental constituents by coli, Klebsiella sp., Serratia sp., Citrobacter sp. and Enterobacter sp.
inductively coupled plasma mass spectrometry (ICP-MS)
i
o oy

= ’u% b \'I'I'L']'JL.’LWL“‘

Fig. 4 — Testing the quantification methods for elemental constituents by inductively coupled
plasma mass spectrometry (ICP-MS)

CONCLUSIONS

The main results of the study contribute to the development of advanced
analytical methods for the detection and quantification of pharmaceuticals
as mlcropollutants in dn‘f‘erent aqueous matrices and represent useful tools
i envi % llne with the European
I methods and

Fig. 5 - Identification of bacterial strains using API microstest systems (BioMerieux)

» Analysis of susceptibility/resistance phenotype for the isolated and
identified bacterial strains comprised a number of 22 antibiotics
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Chromatography Coupled wﬂh'Tandem

Mass Spectrometry (UHPLC-MS / MS)

Patent application no.: A/00754/2020)

Authors: Mihaela ILIE PhD, Eng. DEAK Gyérgy PhD Habil., Gina GHITA PhD*, Florica MARINESCU PhD, Carmen TOCIU PhD,
Monica Silvia MATEI PhD, Elena HOLBAN PhD
*E-mail: gina.ghita@incdpm.ro; ginaghita@yahoo.com

SHORT PRESENTATION

The main concerns due tfo the presence of emerging
pharmaceutical micropollutants in surface waters are their
potential for bioaccumulation and bioconcentration in
aquatic organisms that can cause various adverse effects
such as changes in behavior, sexual differenfiation,
reproduction and bioenergetic parameters. In order to carry
out these types of researches, highly sensitive analytical
techniques are needed for the detection and quantification
of pharmaceutical micropollutants, including rapid methods
for their extraction from biota. Fish are representative
indicators of the aquatic environment pollution, due to
ability to take up and concentrate the micropollutants
contained in water, in their tissues.

The invention relates to a rapid extraction method for the
determination of antibiofic residues from biota samples (fish).
The technical problem solved by the invention consists in the
elaboration of a rapid exitraction method for the
determination of antibiotic residues from biota samples (fish)
by exiraction with organic solvents at temperature and
pressure, followed by freatment of the exiract by online solid
phase extraction (Solid Phase Exitraction- SPEonline) in
acetonitrile flow and simultaneous detection of antibiotics by
ultra-high performance liquid chromatography coupled with
tandem mass spectrometry (UHPLC-MS/MS).

Sampling

Detection of pharmaceuticals UHPLC MS/MS (Thermo Scientific Equan Max Plus TSQ Quantiva)

biota samples
(equipment: Dionex ASE 350)

Table 1 - Detection, quantification and confirmation for pharmaceuticals products

Collision

Energy
(V)

Precursor
: Product
ion

(m/2) (m/z)

Retention
Time
(min)

Polarity Chemical formul

Compound

154 27
Doxycycline 48 Positive  445.2 g ;’ZT;:::;;
428 18 Y 444,43 g/mol
Malecular formul
B2 239 haDs
Metronidazole 4.2 Positive 172 '?'f :;:;:ﬁm
128 14 171,064 g/mol

a

Malecular formula:

s

m - o0

T ETI . LL

Fig. 1 - Screening (SRM) for the detection of pharmaceutical micropollutants - biota
sample (fish) - Branch Epurasu area - River Danube

Method development for the detection of the antibiotics doxycycline and metronidazole was carried out in accordance with
the criteria of Directive 96/23 / EC on methods of analysis and interpretation of results. Detection and quantification of the
antibiotics doxycycline and metronidazole from the extract obtained by the rapid extraction method for the determination of
anﬁbloﬁc residues from blofa samples (fish) was performed with the equipment SPE-online-UHPLC-MS/MS.

) h@d ' reporfed in literature, the method has a low extraction time, a high selectivity and
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PROJECT DESCRIPTION to retain different classes of pollutants
The project aims to develop innovative ecological materials such as nanopowders and im WQW&IH

activation, applicable in the field of environmental protection (e.g. for wastewater treatment, encapsulation of hazardous
poliutants, etc.).
Among the project’s objectives was to obtain nanostructured materials with a zeolite structure from secondary materials

MAWRE?IAW% alumina and silica. o . [ S I

Pure precursors (pure sodium siicate, Merck reagent) and obtained through various
synthesis routes from ogricultural waste (rice husks) ond metal wastes (oluminium cans
and foi) were used for the synthesis of zeolite materials. Thus, sodium silicate solutions
were mixed with sodium cluminates in different ratios ot room temperature for 1 hour.
The resulting gel was left crystallized for 1 to 3 days at room temperature, ond then dried
for 24 hours at 80°C. The resulting material was grounded, washed with excess distiled |
water and clcohol and dried at 80 °C. Some of the zedlites were also funcliondlized . 4
with MWCNT during the synthesis process to assess the retention copacity of wastewater

mm?s [ Sodium aluminate synthess

By varying the Si/Al ratio of the chemical composition, 4 types of zeolites were

[ . wwont | Obtained. The XRD spectrum highlights the formation of the No-A and X zeolites, the
¥u | ) diffraction peaks being affributed to this structure (26 = 7.2, 10.19, 12.48, 16.13, 21.68,
- .l . | = ; P ¢ 24.01, 26.15, 27.15, 29.96 ond 34.21°). The addition of MWNTC results in o higher degree

- . - ® of crystalinity,. ond the peaks overop with those of the zeolite structure.
o Thermogravimetric analyses, performed up to 1000°C at a heating rate of 10°C/min
3 Ty | has showed a maximum mass loss of 16% for Z1 (a higher porosity ond therefore a

- 7| greater amount of water existing in the structure) and up to 5% in the case of Z3 ond
\J Ii i ||:j | | 4.
»n

The morphology and size of the crystals of the synthesized zeolites were analyzed by
Theta % SEM. 71 zeolite consists of spherical crystalline units, coresponding to the small-sized
Na-A zeolite, and dispersed carbon nanotubes. 12 zeolite develops a slightly modified
microstructure, as the surface of the microspheres developing lomellar,
interconnected crystalline formations. The SEM images of the Z3 and 74 zeolites reved
the formation of the X-type zeolite, wi t,b £ 3

fype.

Wetansity (au)
of
=

DALY reg

Comparative DTA-TG
curves for Z1, 23 ond
14 ze0lites

CONCLUSIONS

The developed zeolite materials were subjected to physical, chemical and microstructural characterization. Different Si/Al
reports led to different structures (e.g. zeolites type X and Na-A). This, the XRD and SEM analyses highlight the formation of
the Na-A type zeolite in the Z1 and 72 samples, and type X in the Z3 and 74 somples. The addition of 0.05 g MWCNT in the
Z1 sample results in a higher degree of crystallinity. The TG - ATD curves show a maximum mass loss of 16% for Z1 (a higher
porosity and therefore a greater amount of water existing in the structure) and up to 5% in the case of 23 and 74 zeolites.
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INNOVATION DESCRIPTION

The invention relates to o composition of an additive mortar for finishing works of old monuments and its obtaining and
application process with the following characteristics: a volumetric weight below 250 kg/m?, the thermal conductivity
coefficient below 0,08 Kcal/m-h-°C, mechanical strengths more than 7 daN/cm? allowing a good compatibility with the
operating support and by staining it in mass, before application, does not affect the patina. The mortar application
process involves two cases: its application on surfaces without holes, but chromatically degraded and with thick deposits
and its application on damaged areas with deep lacunar zones.

NOVELTY TO THE STATE OF THE ART

The invention could be applied for facodes restoration of historical monuments (structural-superficial and chromatic
reintegration), the self-cleaning effect on chromatic deviation under the influence of environmental factors and pollutants
and microbiological agents, allows the reaglization of specific applications for hydro-, thermo- and sound-insulating
plasters. The problem solved by the invention consists in using a light mortar having as aggregote the expanded perite

aond finely divided eggshells, both doped with very fine powders of ZInO, TiIO; and three bumt clay ceramics differently
colored in fitian red, brown and black, os a mineral binder, along with Portiand cement, fine powder of calcium oxide
(dehydrated calcium lime), fly ash from the burning of sunflower husks and acrylic binder.

THE PRINCIPLE OF THE METHOD

The composition consists of 15 parts by weight mixture of fly ash resulting from the burning of sunflower husks, Portland
cement and ground calcium oxide to a fineness of 6 ... 10% residue on a sieve of 4900 mesh/cm?, in gravimetric ratio
ash:Portiond cement: caolcium oxide = 1: 2: 2 and 10 parts by weight mixtiure of expanded perlite and fine eggshel
powder, both with a grain size less than 0.1 mm and ZnO, TiO, additives and three burnt clay ceramics colored differently,
in fition red, brown and black, in gravity ratio perlite: eggshell: ZnO: TIO,: colored ceramics = 6.00: 3.60: 0.16: 0.04: 0.20. For
the last mixture, the ZnO - TiIO, content and the three colored ceramics ore opfimized beforehand, using very fine
powders (with granuiation below 0.01 mm) from the three bumnt clays by changing the rate of addition of eggshel
powder with a reformulated percentage for the three fine colored ceramic powders. Then the whole system is mixed with
25 paorts by weight water, containing dispersed acrylic binder (in gravimetric ratio water: binder = 2: 8).

PRINCIPAL CHARACTERISTICS OF THE OBTAINED ADDITIVE MORTAR COMPOSITION FOR FINISHING
WORKS OF OLD MONUMENTS

allows a proper structuring of the uniform and homogeneous thin layer and a grouting in the
'intervention area

does not present micro cracks to contraction; adheres well to the operating support; offers a
good workability; it is economical and can be applied to both exterior and interior walls

the composition can be applied to any type of plaster, by spreading it in a thin and uniform
layer, as the workability of the paste is achieved by changing the content of water added for
wetting in relation to the redispersible solid powder

can be applied manually or mechanically on any type of facade with chromatic deviation,
‘chemical degradation (efflorescence, segregation, etc.) and physical-structural and
mechanical damage (dynamic cracks, lack of material, etc.)

achieves an efficient consolidation and a compatible restoration through structural and
chromatic integration of the intervention area; does not generate the appearance of
inflorescences and microbiotic attack; has a self-cleaning effect over time

does not produce chromatic deviations and other alterations or microstructural destructions
of the surface and interior; provides superior thermal insulation to many similar materials; it
is a light and durable material; has good hydro-, thermo- and sound-insulating capacity

| allows the breathing of the interior masonry and shapes the water balances in the volume
~ phase of the wall
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The project aimes 1o develop innovative nanclime based materials, with self-healing and cleaning properties, proper for consolidation
and preservation works of stone monuments, plasters and architectural surfaces. To this purpose, nanostructured calcium hydroxide
(nonolime), synthetized by recyciing eggshells waste is doped with photocatalytic ions In(il) and Ti(IV). The consolidation, self-healing
and cleaning properties of the developed nanolime based materiols & assessed by opplying them on physicol models. The specimens
wil be firstly deterdorated through certain procedures (freeze - thaw cycles, UV radiation, controlled cracking) and subsequently will
be treated with the nonolime based suspensions (spaying surface coating and inner injection). For assessment of the preservation
state of the physical models the following anclyss will be camied out: porosity, capilary water absorption capacity, compressive
strength, sulphate attack resistance before and after freatment, macro and microstructurd surface assessment and color changes.
To assess the penetration depth of the nanolime dispersed in alcohol, the corsolidator uplake volue wil be measured by using
inorganic indicators. Additiondlly, the consolidation and preservation effect of nanoclime based materials will be assessed on minicture
statues specimens exposed in natural environment for 360 days.

MATERIALS, METHODS AND RESULTS

In the first stoge of the process, the
concenirated CaCl, solution was
oblains. The eggshells were washed
under water to remove the organic
residues. Subsequently, they were dried
in on oven unili the waoler was
completely evoporated, ond then

NaOH 1M solution

crushed by grinding o fociitate the Whaish stable solution
dissolution process. 25% HCI was odd_ed l
over the miled shells, the mixture being Aging 24 ore

stimed continuously unti  completely
dissolved. The last stoge of the process
was the Col|OH), precipitation in the
presence of 12M NoOH

Filration and washing with
excess distied water and

Tio, ethyl alcohol
Oven drying at T=70°C
TICM, dropwise
Delonised water + EYOH= 1:1 | Stiring, medium speed, ice bath Caicination at T = 600°C. 1h
pH=?8 I
Wdum'ummm
Raising the pH of the soluion (= 2.5 - 3)
byudMnafiZMNaOH
Gelic stable solution
|
Phases separation by centnfugation
The resulting material is subjected to SEM images of the synthesized nano-
repeated washing and spinning cycles ZnO at different magnifications
Omdryu'sglur 24h SEM images of the synthesized nano-ZnO at
CONCLUSIONS ateen magricnors ()
Manual deagglomeration by grind
? Within this work nano-Co(OH), was synthesized from eggshells, ZnO ond TiO, from chemical
el Sy \'pmcumolodvmdpmw.mobmammommwmm
40, 800°C, 2 characterized by elechron microscopy (SEM) coupled with Xray spectrometry (EDS). The
l synthesized calcium hydroxide is very well structured consisting of small hexagonal crystaline
TiO, units (platelets or elongated prismatic formations) (<100nm) often overopping or clustered.

The morphology of InO nanoparticies comresponds 1o lamellor crystaline formations,
interconnected in the form of a “flower”. In addition to these well-crystalized formations,
spherical particles were also observed. The thickness of ZnO lamellas varies between 50 and
100 nm, and their length con reach up 10 1.2 um. Al a larger magnification of the “flower”
type nanostructure the holes between the lomelias and the porous woll were observed. /
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Introduction

According to the World Health Organization (WHO), air pollution represents the greatest risk to human health. The European Environment Agency (EEA), mentions that traffic
emissions as the main cause of pollution in major European cities [1]. Also, given the high density of inhabitants and industrial activities, the risk of accidental emissions is higher in
the area of big cities. Accidental emissions have a significant impact on air quality in the immediate vicinity of the source, but also at a distance from it, the dispersion of pollution
being directly influenced by meteorological factors.

National Institute for Research and Development in Environmental Protection - INCDPM has been involved recently in the research studies of the influence of meteorological
parameters on the dispersion of pollutants, also in the in-situ monitoring of air quality in central and peripheral areas of Bucharest city.

Methods
Assessment of pollutant dispersion by season (winter-spring)

Presented figures 1 and 2 show the pollution dispersion in
different periods, winter and spring. During the analysis of air
quality, the estimation was made taking into account only the
emissions sources of a single road, the Regina Elisabeta
Boulevard of Bucharest. The values presented in the dispersion
maps represent the maximum PMio concentrations estimated
for April 2018 (fig. 1) and December 2018 (fig.2).
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Fig. 3 Wind speed distribution in spring - . ) ) .
Fig. 1 Dispersion of pollution in April 2018 winter 2018 Fig. 2 Dispersion of pollution in December 2018

From the data presented, the dispersion of pollution for the analyzed sources was lower in the cold season. According to the literature, during the winter, the air can become loaded
with combustion products resulting from road traffic, such as PM, VOC, CO, and nitrogen oxides (NOx), the cause being slow atmospheric dispersion [2]. Figure 3 shows the
distribution by classes of the wind speed recorded for the 2 months for which the estimate was made. It can be seen that the values of high wind speeds (over 5.14 m/s) were
recorded in the spring season, which favored the dispersion of pollution. Maximum values for pollutant concentrations were obtained in December, caused by low wind speed and
other meteorological factors.

Analysis of air quality during pollution incidents

Another factor that can have a significant influence on air quality in big cities is the occurrence of pollution events.
Figure 4 shows images from the measurement campaign carried out by INCDPM in 2020, when a pollution incident
was monitored in a peripheral area of Bucharest. Measurements of the concentrations of the main air quality
indicators and meteorological parameters were performed using the INCDPM air quality laboratory shown in Figure 5.

The impact of accidental pollution leads to —ePMy, —e=CMA

E
significant exceedance of the values of short- 510
term  pollutant  concentrations.  PMwo i;:
concentrations recorded during the pollution = g
incident on a consecutive period of 21h are % 50
presented in figure 6. According to the wind § :’g B
rose presented in figure 5, it can be seen that g 0 Fig. 4 Images of an accidentally polluted area / Location of
the wind had a predominant direction from the & 888858E88888888¢888¢88E8 the air quality monitoring laboratory/2020
i E sas-lasdiddisdgzgesses
NE. During the monitored pollution episode, for d o d 22 dddadodddddddddda
eSgs588s58c888sc888s8s888¢8 88
the most exposed areas on wind direction, the TR 88N S2RAdANNEeEcscszsgsesgsss
concentration of PM1o exceeding with over 200 Houtyiteres!
% the maximum limit allowed by Law 104/2011. Fig. 6 PM1o concentrations recorded in the measurement campaign

Results and conclusion

According to the data presented, it is observed that certain meteorological conditions influence the concentrations
of pollutants at the receptor areas. From the dispersion modeling scenario presented in fig. 1 and fig. 2, for the same
traffic emission flow of only road traffic of one of the main boulevard in Bucharest, the concentrations of pollutants
reach a maximum value higher by 57 % in the winter months, compared to those of the spring months. Thus, the
maximum concentration of PMio In December 2018 was 25.26 pg / mc, compared to 14.63 pg / mc, in April 2018.
Also, when it comes to air quality, an extremely serious problem in big cities is the impact of accidental pollution. A
large number of inhabitants and the diversity of activities carried out in the peripheral areas of the city, lead to an
increase in the risk of accidental air pollution. In the case of incidents, pollution concentrations can exceed hundreds
of times the limits allowed by legislation in force, as was the case of the incident monitored by INCDPM in 2020,
when concentrations of PMio near the source exceeded by more than 200% the maximum value allowed by
European Directive 2008/50/EC, for a consecutive period of 7 hours.

References Fig. 5 Air quality monitoring laboratory of INCDPM
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Intfroduction

In order to make laboratory tests of some prototypes and installations and to simulate the production of renewable energy from several sources (wind and hydrodynamic energy) a
smart device was made, shown in figure 1. If the renewable energy production prototypes under test are also equipped with photovoltaic cells, the device being mobile can be
adapted to this source, either by using reflectors in the laboratory or by testing prototypes outside.

Constructiv parts of the device

‘No. Component parts and dimensions

1. 2. 3 4. Crt.
=
I —
: H Wil = — 1.  Air production source
. ] N 3 | | | I 6 |
: 2. Plate sheet tubulature 40x40x150 cm
8 <> — —
7. ”:g = % " 3. Trapezoidal chamber for laboratory prototype
positioning, L= 50 cm
4., Plate sheet tubulature 40x40x150cm
10.
5.  Wind turbine module
6 Platband and cornerinsert L=4x1,5m
7. Source of water production
[o] ; 8.  Stiplex basin L= 300 cm, H= 40cm, |=75 cm

9. Hydroturbine module

Figure 1: The schematic representation of the device for laboratory testing
of prototypes of renewable energy production from wind and water

10. Laboratory table with swivel wheels
sources

Conclusion Recently, Rumanian National Institute for Research and Development in Environmental

Protection (INCDPM) has been involving in the development of prototypes for the
production of electricity from renewable sources. The problems encountered were that
in certain situations, it was not possible to determine the total efficiency of renewable
energy production from multiple sources, such as solar wind and hydrodynamics. Thus,
the device shown schematically in figure 1 was made and used in the studies developed
by INCDPM in the last period (figure 2).

|

The laboratory test device can be used for multiple types of tests of the energy
production prototypes, in order to identify the possibilities of improving the
efficiency of the installations and to realize complex installations systems.

|

Presentation of the technical problem solved by the invention: A
characteristic of the various installations made worldwide for testing the
performance of conversion of renewable energies is that they only could test
prototypes that use one or a maximum of two renewable sources for producing
energy, while the present device can test simultaneously, prototypes which use
three renewable sources.

!

Advantages of the invention: The necessity of the presented invention results
from the fact that the device offers a way to test and verify in the laboratory some
models and prototypes of installations, in order to realize them at a real scale. The
device is compact and allows the simultaneous tests of energy transformation of

renewable energies from several sources: wind, hydraulic and solar.
|

To all these considerations is added the fact that, in order to increase the renewable
energy in the EU to almost one-third of the total energy produced, it is necessary to
develop viable solutions for the use of clean energy, with low impact on the

environment, but also with superior energy production yields. At the same time, it is

necessary to ensure renewable energy in areas hard to reach by conventional F'gure 2: The device for Iaporatory te_St'ng of prototypes of
energy networks, but which have important natural potential. renewable energy production from wind and water sources

- foto
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Infroduction

The research relates to the innovative paddles for the submerged parts of the renewable energy production installation from watercourses and is based on a
bioengineering model inspired by nature, namely the shape of the caudal fin of the black marlin fish species (Istiompax indica). Taking into account the constructive
part of the energy production installation, the innovative paddles can be tubed into a vertical shaft turbine, fitted with slots and fixed deflectors, to direct the water
flow. In figure | are presenting the shape of the paddle inspired by the caudal fin of black marlin fish and the possibility of developing an energy production
installation that uses paddles with the presented bioengineering model geometry. This type of geometry can also be used to make blades, instead of paddles, which
could be used for wind turbines for the same purpose, to produce renewable energy.

Figure 1: Paddles with geometry inspired by a bioengineering model

Methods

Starting from the previously developed complex systems described In the submerged energy production installation, the paddles are arranged on the
in the patent applications A / 00580/2016 - Renewable energy central axis and placed in perpendicular planes. Vertical slots and fixed deflectors for the
production complex in flowing water and A / 00397/2016 - Off-shore concentration of water flow are provided on a cylindrical construction, being inclined
production complex of renewable energy, this innovative product of towards the walls of the cylinder. The opening of the slots is fixed and the height of
paddles aimed to increase efficiency in energy production of the them is proportional to the height of the submerged cylinder (Figure 2).

patented systems.

In order to test the increase in energy production by using the new Figure 2: A

paddle products, after the production of them, laboratory tests Laboratory model

were made. Following these tests it was observed that the turbines
provided with paddles having the shape adapted to the caudal fin of
the black marlin fish species present higher efficiency compared to
the solutions proposed by the above mentioned patent
applications. The results of the laboratory tests are presented
below (Table )

of the renewable
energy production
installation

In the case of developing blades for
wind turbines using the geometry
adapted from the model of the

Paddle type Amplitude of|  Rotational speed of caudal fin of the black marlin fish,

waves paddles [rot/min] they have to be placed in a cylindrical

Initial Trapezoidal Paddles lower 12 aerial model and provided with
= i m::i”m i mobile slots and deflectors. The
Innovative Model Paddles lower 715N manlly o e siot-f:ieﬂector
s {16 ) a;sembly is necessary to _cllrlect the

/\ high W air currents to the blades inside and

to increase the air current velocity

that enters the module, increasing
the effective power for conversion
into renewable energy, at a small

Table 1: The results of the Iab;ratory tests

Results and conclusion wind velocity.

The convenience and necessity of the present invention result

from the fact that, compared to other types of paddles geometries, Therefore, this invention brings, on the one hand, a reduction in the carbon footprint
the laboratory tests indicated that the paddles executed according through the use of a "clean” energy resource, and on the other hand an increase in the
to the caudal fin of the black marlin fish species showed superior conversion efficiency of water energy into electricity, with important consequences on
characteristics. The yields were higher by up to 25% by using the increasing the renewable energy / energy from fossil fuels ratio.

new paddle, in the case of the smallest amplitude of the waves,
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Introduction

The invention addresses the water management issue related to wastewater treatment which should be considered from the perspective of
current concern of authorities and specialists for identifying alternative water resources in areas affected by water shortage and preventing
environment pollution.

Livestock wastewater reuse has been practiced long time in irrigation purposes as it contains high levels of nutrients. Local livestock wastewater
treatment is usually performed by mechanical or aerobic/anaerobic biological methods provide insufficient reduction of pollutans loads. The
method employed for the treatment of wastewater in order to reuse in irrigation purposes should produce a final effluent with a quality suitable
to the requirements of the crop intended to be irrigated.

Methods

The invention describes an advanced (tertiary) wastewater treatment process which enables the removal or reduction of chemical and
microbiological pollutants from livestock wastewater under certain limits (ISO 16075-2:2015; STAS 9450:1988) by chemical methods.

The treatment takes place in two stages:

(1) electrochemical treatment which facilitates the removal of organic and inorganic contaminants by means of electrocoagulation with aluminium
electrodes followed by flocculation and sludge separation;

(2) advanced oxidation of organic matter and disinfection using ozone, followed by pH adjustment with phosphoric acid which provides also
nutrient (phosphorus) for plants growth.

et trom nagulare

s el
Hpsiet

The technological solution ensures superior —1
efficiencies for the removal of organic E e
substances (60-90% COD), biodegradable
organic  substances (60-80% BOD),
suspended matter (over 80%), reduction of
saline residue (40-60%) and up to 100%
inactivation of faecal coliform bacteria.

Electrochemical treatment module Ozonation module

Results and conclusion

« The coagulation with electrochemically generated aluminium ensures the removal of the contaminants from wastewater and avoids the
drawbacks deriving from the use of chemical compounds (e.g. aluminium sulphate), among which the increase of water salinity is worth
mentioning as it limits the volume of effluent to be applied on soil due to the salinisation effects and crop degradation.

» The treatment process enables the advanced removal of the dissolved and undissolved impurities from wastewater, including persistent
compounds (pesticides, antibiotics, et.) which cannot be degraded through conventional methods.

+ The results have proven a very good anti-microbial efficacy, thus ensuring the reduction of bacteria and virus content of livestock wastewater.
The monitored bacteriological indicators were inactivated in proportion of 99.9% and even up to 100% in case of faecal coliforms and faecal
streptococci.

» The organoleptic properties of the final effluent have registered a decrease of colour intensity and odour up to acceptable values; this may
enable a better public acceptance towards different practices implying the reuse of wastewater in projects of irrigation.

The process employs a technology with relatively low requirements for space and wastewater feeding volume which allows the development of
mobile setups with fast initiation of wastewater treatment. Moreover, the high flexibility of the solution enables the development of modular
equipment, easily adaptable to the specific treatment requirements.

Acknowledgments

This work was supported by a grant of the Romanian Ministry of Research and Innovation CCDI - UEFISCDI, Project “Innovative technologies for
irrigation of agricultural crops in arid, semiarid and subhumid-dry climate”, Project no. PN-III-P1-1.2-PCCDI-2017-0254, Contract no. 27PCCDI/
2018, within PNCDI III.

References

234




EUROINVENT 2021 — INVENTIONS & INNOVATIONS POSTERS

INCDPM

National Institute for
Research and Develo menl :
in Environmental P on Researc ON M

Bucharest, 294 Sploiul Independentei t@endencies 1

Romania

Authors:TUDOR Georgeta!); DEAK Gydrgy!)'; RAISCHI Marius!; DANALACHE Tiberius Marcel :2;;PETCULESCU Biancal;TUCA Danut Marian!;ARSENE Miruna!); BRATFANOF Edward 3!
1) National Institute for Research and Development in Environmental Protection Bucharest / Romania

2 University of Agronomic Sciences and Veterinary Medicine of Bucharest / Romania

3 Dunirea de Jos University of Galati / Romania

INTRODUCTION “conspondng aihor E"m,,.”@,_m con

As it began to form over 16 000 years ago, the Danube Delta represents an area of great ecological significance that includes a
variety of habitats and species, many of them seriously threatened in the rest of Europe, being the largest water purification
system in Europe as it filters the Danube water at its mouth into the Black Sea. It’s value as a Wetland of International Importance
was recognized by the Ramsar Convention in 1991 and was included in 1998 by UNESCO in the World Network of Biosphere
Reserves, in the program Man and Biosphere - MAB UNESCO and in the World Heritage List (1991).

In it’s Delta, the Danube forks into three main branches: Chilia, Sulina and Saint George. From the transboundary Chilia branch
sector, shared by Romania and Ukraine, it bifurcates the Bystroe Channel on the Ukrainian territory (Fig. 1). The hydrotechnical
works, carried out since 2004 by Ukraine in order to make this channel operational for large ships navigation, lead to international
controversy over the environmental impact of construction and maintenance of the canal that would significantly affect the whole
delta region with transboundary effect, thus disregarding the provisions of international Conventions (Convention regarding the
regime of navigation on the Danube (Belgrad, 1948); Convention on Environmental Impact Assessment in a Transboundary Context
(Espoo, 1991); Convention on the Conservation of European Wildlife and Natural Habitats (Bern, 1979); Convention on Wetlands
(Ramsar, 1971); Danube River Protection Convention (Sofia, 1994)).

This project’s phase main objective was to develop a calibrated and validated hydrodynamic numerical model for the Chilia —
Bystroe cross-border area, using in situ measurements campaigns’ results and MIKE 3 by DHI modelling software.

MATERIAL AND METHODS

Fig. 1 Chilia Branch — Bystroe Channel area

/ Insitu investigations " Hydrodynamic modeling 1N order to develop the necessary input data for the numerical [ et s
fiie .\ model (geometry, boundary conditions, model calibration and
Im"lhim | | modefing domaln l| validation data — Fig.2 ), in situ campaigns have been carried out : e i
measurements 3D batimetry - high resolution multibeam bathymetry measurements (3D / rasurements data L
- T computational grid | riverbed bathymetry) _
topometric i - single-beam ADCP (Acoustic Doppler Current Profiler) Second Independent in situ [ [ Moda Third independent in situ
foddes ) measurements  (cross-section bathymetry, water current DR R
. = ‘ velocity vectors and discharge values) — for different Chilia
ﬁm geometric model branch river flow conditions
- topometric surveys.
The 3D riverbed relief data has been used for the geometric model
Apce by integrating the resulted elevation values into the numerical
w-m model computational grid.
walter level For the model calibration/validation processes, in order to obtain
_ highly reliable results, there have been used water discharge/water
water velocity field ; /| level pairs for the upstream/downstream model domain limits (on &
- / "' the Chilia branch) and for the Bystroe Channel access area. i

o TPV WO PP .
Fig. 2 Diagram for the hydraulic modelling process carried out by INCDPM He:3 ot n

adaptation of (Opdyke D., 2008)
RESULTS AND DISCUSSION

m_wu—m_ — TR B =
| The model domain covered about 9 km from the Chilia | E = | e |- ¥ |- ¥

Channel and following along the Stambulul Vechi e =
branch. 5 I | s |2 | s10] = -
On the computational grid for the Chilia — Bystroe # ! | = = =
model (17680 triangular elements; 9446 nodes) it was = - =t -
implemented the 3D measured bathymetry, thus E | ]
determining the geometric model (Fig. 4).

For the vertical dimension of the geometric model,
there have been defined 10 sigma layers, with variable
thickness (2,3,4,6,8,10,12,15,20,20 % from the bottom
- layer 1 to the top — layer 10).

Fig. 4 Chilia - Bystroe geometric model detall Fig- 7 Modelled water current speed distributions in the mp layer (above) and In the control vertical profile
(bellow) during the 0,5, 10, 25 and 35

I branch, upstream the bifurcation with the Bystroe = = | . =

1535

For the hydrodynamic primary model, there have been set up boundary conditions (water discharge at . o )
the upstream domain limit, water level for the downstream limit and Bystroe channel. The run time for ~ MIKE 3 instruments allow the display of the water velocity distribution along each sigma layer

the simulations consisted in 350 timesteps of 1 minute, results being recorded every 10th timestep. on the entire model domain and on vertical user-defined profiles for each timestep (Fig. 7). As

— also seen in Fig. 5 and 6, the simulation computations reach model stability around timestep

" Kd0ce! ca!:fmtmn u;a_as fmed dc_mt_i;)r _ﬂow cfo;?r;r;: For a control cross-section located
Sl — | 2 e

e corres: o]nlmg tz ) blsc c;rge |dsm .o . downstream the Chilia branch — Bystroe

i ;,- ES;:::‘;:]"' Vechi branch) and 45.89 % (Bystroe ; Channel bifurcation, comparative analysis

between the modelled (Fig. 7 — bellow) and

Successive test-models have been run, by variation of the measured (Fig. 8) current speed

the simulation parameters, until the ratio modelled

¥ (MdDisc)/measured (MsDisc) discharge value at the Fie. 8 Messured water curent speed -conwrws - distribution and values showed similarity.
- vertical profile
L T S downstream domain limit was : MdDisc/MsDisc=101,

42 % (Fig. 5).

Fig. 5 Chilia - Downstream domain boundary

CONCLUSIONS and RECOMMENDATIONS

= » o ¥ The results obtained in the model calibration and validation steps confirmed that the
—_ The water flow conditions used for model validation developed numerical model for the Chilia — Bystroe Channel can provide data with a high
were considered as 52.89 % discharge towards degree of confidence.

% Stambulul - Vechi and 4?_'11% towards Bystroe The in situ measurements, numerical modeling techniques applying MIKE and the process flow
}r Channel, the boundary conditions have been updated used for this research can be adapted to similar river sectors and can be used as a starting
while values setup for the other determined point for a multitude of applications, such as hydrodynamic and morphologic analysis, water
modelling parameters remained unchanged. The quality assessment, sediment transport studies, ichthyofauna habitats assessment etc.

ol simulation resulted in the ratio MdDisc/MsDisc v continuation of investigations and research activities is necessary given the strategic

T =90.20 % (Fig. 6)- importance of the study area and the fact that the specific results of this phase, as well as

oy : those expected for the entire project will reduce the data deficit on morphological and

hydrodynamic parameters specific to Chilia-Bystroe area, constituting a solid scientific basis

both for determinlng the current situation and for establishing the trends of
imic evolution of the studied sector.
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MATACHE Razvan Biol.; PRANGATE Raluca Biol.; GHEORGHE lonut, Eng.

INTRODUCTION

This study aims to contribute to the updating of the knowledge base regarding the identification of the fish species from the Lower Danube River
course, using data collected from the literatures as well as data from the monitoring campaigns undertaken by the expert teams of the INCDPM
Bucharest and to underline the consequences of the river stabilize (bottom sills, dams) over the populations effectives.

The monitoring campaigns have included scientific fishing campaigns on the Danube River to identify the fish communities as well as determining the
behavior during migration of the sturgeon species using ultrasonic transmitters and the patented receiver stations DKTB and DKMR-01T.

MATERIALS AND METHODS

The study area was located in the Lower Danube River and the analysis of the fish
fauna was done by dividing the Romanian Danube sector into five sections (Figure 1).

The teams of experts from INCDPM Bucharest have undertaken several monitoring
campaigns of the Danubian fish fauna using either scientific electrofishing (SR EN
14011/2003) to monitor the fish species that occur near the shoreline or by use of
filtering tools (trammel and gill nets) to capture the pelagic fish from the middle of the
channel or at bigger depths.

Figure 1. Maps showing the five different river sectors.

RESULTS

Analyzing the distribution of the fish species from the Lower Danube (Figure 2), an increase in the number of species from upstream to downstream
can be observed.

The river stretch between Iron Gates Il (rkm 853) and Danube Delta (rkm 0 — Black Sea) has the highest species richness. In each river sector, 53 fish
species are identified. These represent 80.30 % of the total identified fish species of the Lower Danube.

The analysis of Figure 3 shows that anadromous fish are missing from the ecological structure of the aquatic ecosystems from Bazias — Iron Gates |
sector (rkm 1075 — 943) and the Iron Gates | and Il sector— missing data (rkm 943 — 853).

The gobies fish guild is present in all the river sectors, including upstream of the Iron Gates |.

Figure 4 shows the results of the intense monitoring on the Calarasi — Isaceea river sector including the Caleia branch. In general, there is no evidence
of a shift in the ecological guilds, with rheophil B and eurytopic being dominant.

L}
'E
i g - g
2 5 o g
i) T 5 B
E él a0 g
g - &
Baseline Bastas-lron lron Gates Cibfirasi Isaccen Entire “L::
”:;':“';‘U'“ (_“]Lm , U:_:]“‘ff':__ Drj':l“‘l* 1;::.:: taplas- bonCatss | | e - nseena | WoTm= MWlfm= Wlim=  WiEe=  NE= MmE= BViEE= WTp= Bies
i I_ i S.‘?‘ A IUE? I. Pk w o) |rhm iOTE-943) 175 - 100 2 5] 16 13 m.a (1) m-uz 424 &71) 707
375 ) {thkam 100- 0y Danuke a=tion Monitoring campaign (Year)
DANUBE SECTOR . Wiiocohidl A Bfocphd & 8 ARt Bluryiope  Miagnophd - MAnadromous  Wibies @Rbeophil A BRheophil B mRlithral BEwyiopic BStmgnophil  BAsdromous  OGobies
) e ) - Lo i ; , - Figure 4. Relative abundance of the fish species
Figure 2. D.'stnbu.rton of fish species on the Lower Figulre 3. Q:stnburfon offhe fish species classified occurring in the Caldrasi - Isaceea (rkm 375 - 100) river
Danube River course (2005 - 2020). by fish guilds on the entire Lower Danube (based sector grouped by fish guilds (based on calculated
on presence data). abundance).

The main goal of the current study was to analyze the fish species of the Lower Danube River course in the context of river engineering projects that have
modified the river bed and river shores and added structures which were necessary for flood protection, converting terrain to agriculture and maintaining
the navigation lanes.
+ A total of 66 fish species were identified on the entire Lower Danube.

The results highlight that, to date, 80.49 % of the fish species identified in the reference period of 1726-2003 are still present on the Lower Danube
River course.
* The findings of this study show the fact that the highest species count (53 species) is found in the river sector spanning from the Iron Gates Il to the

Black Sea.
* The two rivers sectors Célarast- Isaccea and Danube Delta contaln 22 flsh specnes of Community interest.
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Infroduction

The invention relafes to an Electronic Anti-Poaching Alarm Tag (EAAT) and remote
location of poaching for valuable fish (sturgeons) using a LORA/GSM/SAT Multicale Radio
Communications Network to monitor illegal fishing activities on the Lower Danube and
the Black Sea coastal area. The patent addresses an issue in the field of biodiversity,
conservation and protection of valuable fish by locating poaching remotely using the
radio alarm when the protected fish is caught (is removed from the water at a longer
fime than the pre-set (order seconds). The proposed invention is necessary because the
problem of poaching along the Danube, according to the information volume held by
INCDPM (over 10 years of in siftu monitoring of wild sturgeons, tagged with ulfrasonic
fransmitters) shows that over 70% of sturgeons were poached (Figure 1), losing an
important volume of scientific information on the behaviour of this highly endangered
species during the migration from the Black Sea to the Iron Gates and vice versa.

Methods

The invention consists of two parts:

. The device part that is placed on valuable fish (sturgeons) for locating the area susceptible to poaching and
photochemical tagging is represented in Figure 2 a) and b). The electronic triggering system for intervention and
location uses a chemical tagging solution by the pyrotechnic release of a photo detectable tagging substance. The
electronic tag will be placed using an elastic fixing system of the device that allows the growth (thickening of the fin)
during the life of the fish, ensuring its normal development and the position does not hurt the fish.

Figure 1. Specimen of poached sturgeon

Il. The network of radio communications and signal fransmission of ultrasonic transmitters for monitoring sturgeon species
and alarm in case of poaching is represented in Figure 3. The assembly will be used to monifor the population of
valuable fish (wild sturgeons) by using two types of tags (ultrasonic transmitters and autonomous ulfrasonic detection
stations), connected to the LORA NET communication network, which will allow both poaching and alarm by emitting a
radio alarm signal when the protected fish is caught, in case of poaching.

p) Dorsal fin & )
= = Data Center Monitor
- Cross section -

S| D

Legend: (18) VEMCO ultrasonic tag, (19) valuable fish tagged EEAM (15 a, 15 b), (20) foundation, control
panel and energization, (21) pillar, (22) energy autonomy - solar panel, (23) radio wave antenna, (24 a) DKMR
manitoring system updated with (24 b) radic cell for the (25) GSM ftower, which
transmits dafa in real time fo {26) DataCenter Monitor, which is powered by a (27) Renewable Energy Source.

Figure 2. a) Block diagram for dual attachable device and b) Elastic fixing system of the device that allows Figure 3. Remote poaching monitoring, alarm and location network
the growth (thickening) of the fin during the life of the fish ensuring its normal development for valuable fish (sturgeons)
Conclusion

The innovative assembly that will be used to monitor the population of valuable fish (wild sturgeon) using two types of tags (ultrasonic transmitters
and autonomous ultrasonic detection stations), connected to the LORA NET communications network, will provide data both in the detection of
poaching and in the alarm when the protected fish is caught, in case of poaching. As a result, it has a high potential to be applied in the field of aquatic
biodiversity conservation, in the protection of valuable fish (sturgeons) in the Lower Danube and the Black Sea coastal area, contributing to the
significant reduction of poaching and recovery of valuable fish stocks ( sturgeons).

References
‘ AR nitoring  of ichthyofauna, especially for sturgeons in difficult
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PROCEDURE FOR OBTAINING A SEMI-FINISHED BAR SINTERED FROM

METALLIC POWDERS OF Al-Mg-Mn-Cr-Ti ALLOY

Marian BURADA, Vasile SOARE, Dumitru MITRICA, Adrian CARAGEA, lonut CONSTANTIN, Daniela Violeta DUMITRESCU
National R&D Institute for Nonferrous and Rare Metals — IMNR, email: mburada@imnr.ro

PATENT No.: RO 130769 B1 /2020

An obtaining process of a semi-finished extruded bar sintered from metallic powders of oxide dispersoid strengthened (ODS) 5083

alloy (Al-Mg-Mn-Cr-Ti) is presented. The alloy was obtained by mechanical alloying of metallic element component, with addition of

5...10 wt.% alumina, in a high-energy ball mill (attritor-type). Mechanical alloying (MA) is a solid-state powder processing technique

involving repeated welding, fracturing, and rewelding of powder particles in a high-energy ball mill. MA has now been shown to be

capable of synthesizing a variety of equilibrium and non-equilibrium alloy phases starting from blended elemental or prealloyed

powders. The obtained ODS alloy powder was compacted by pressing, sintered and hot extruded in 2...4 stages up to 8mm diameter.
A mechanical strength of 420...480 MPa and an elongation of 7...9 % was measured.

EXPERIMENTAL
5083 Al alloy composition
Elemental metallic powder  ODS
0.25 0.15 balance
Process Control High-energy ball milling ODS - Oxide dispersion-strengthening phase “
Agents (PCA) (attritor-type mill) Content [wt.%)] 5..10

| | Metallic powder high-energy ball milling parameters (Retsch PM-400)

Mechanically alloyed powder Parameters Ball-.to-powFler PCA - Methanol | Inert gas Time
B weight ratio [hour]

Value 10:1 1 mi/batch Argon 8..16

R
Lubricant [ > Pressing Mechanical alloyed powder pressing parameters

Il purmcers resingpowe e dam i

Green compact alloy powder Value 4..611 30..60
i Green compact sintering parameters

Temperature [°C] | Duration [h]  Protective atmosphere

Sintering

Value 550 ... 620 15 Argon
d L
. Hot plastic deformation - extruding parameters
5'"temd_c°m ct Param| Pressing | Temperature [ No.of | Dieangle Initial m

J\l— power l‘C} passing [drg.]
Lubricant | Plastic Deformation - Extruding Vame 254 St | =0 .

= s .

- Sintered compact | |
Experimental Extruded bar & extruded bar

flow-chart

RESULTS AND CONCLUSION

Mechanical characteristics of extruded bars The patented procedure has the following advantages vs. conventional

ODS content DT I PESNEET |~ methods of 5083 alloy obtaining (direct melting):
[wt.%] strength [MPa] [%] = High content of reactive metals (Ti, Mg), by reducing metal oxidizing loss;
5 400 .. 420 9 * Uniform distribution of ODS phase;

« Obtaining of nano and quasicrystalline phases, with could increase the
10 460 ... 480 7 mechanical properties.

Acknowledgements: This work was supported by the References: 1. C. Suryanarayana, Mechanical alloying and milling, Progress in Materials Science, Pergamon, 2001
Romanian Ministry of Education, Research and Innovation, 2. G.S. Upadhyaya , Powder Metallurgy Technology, Cambridge International Science Publishing, 2002
through the Core Funding Research Project PN 2010-2014 3. Metals Handbook, Vol.14 — Metalworking, ASM International 10th Ed. 1990

m, National R&D Institute for Non-ferrous and Rare Metals — IMNR
W 102 Biruintei Blvd., Pantelimon, lIfov, 077145, Romania
(T) +4021.352.20.46; (F) +4021.352 20 49; imnr@imnr.ro; www.imnr.ro
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ELECTROCHEMICAL SYNTHESIS OF HIGH ENTROPY ALLOYS WITH SUPERIOR TRIBOLOGICAL
AND CORROSION RESISTANCE CHARACTERISTICS

Marian Burada!, Mihai Tudor Olaru!, Dumitru Mitrica®, Ana Maria-Julieta Popescu?, Virgil Constantin?

INational Research&Development Institute for Non-ferrous and Rare Metals - IMNR, 102 Biruintei Blvd., 077145, Pantelimon, llfoy, Romania
2Romanian Academy, “llie Murgulescu” Institute of Physical Chemistry, 202 Splaiul Independentei, 060021, Bucharest, Romania
email: mburada@imnr.ro

OF INVENTORS' ASSOCIATIONS

Abstract: Steels, copper and afuminium alloys are the most important metallic materials widely used in marine engineering due to their good resistance to corrosion as well as
their many other excellent properties. One promising approach fer improving their corrosion resistance in seawater it would be to develop a controllable physical barrier to
corrosion In the form of films and coatings. Many different approaches, Iﬁxsm'dlﬁg_' coating with polymers, arganic layers and other metals and alloys, have been developed.

High entropy alloys (HEAs), being composed of five or more principal elements in different ratios, are potentially suitable for many applications due to their simple crystal
structures and extraordinary properties such as high strength, corrosion and wear resistance.

The goal of this demonstration experimental project (PED) is the development of a new laboratory technology for the electrochemical synthesis of high-entropy alloys (HEAs)
coatings with superior corrosion resistance and mechanical characteristics, fur-_appii'_r-.‘_aﬂﬁq& in marine _envir‘a_nménts

Project partners: CO: Romanian Academy, “llie Murgulescu” Institute of Physical Chemistry , P: National Research&Development Institute for Non-ferrous and Rare Metals - IMNR
Duration: 2020 - 2022

Methodology: The HEA thin film coatings will be obtained by the electrochemical co-deposition of the component elements in non-aqueous electrolytes, using various
complexing agents. The obtained thin films will be physical, structural, tribological and mechanical characterized. The corrosion tests will be done in the operational environment
(sea water). The thin films properties will be improved by heat treatment processes

" HEAthinfilms | e | HEA components
HEA aterials: nic electralyte 2 ; i :
\ bisbibpentaag | er"P‘:f::t ‘ ok | Main elements (4 ... 7 elements in equimolar ratio) Secondary elements (1...5wt.%)
1 ey, 5 l Al ‘ Co cr Cu fe Ni Mn Bi sn Zn
HEA TF ELECTRODEPOSITION - Organic Electrolyte System

Dimethylformamide DMF

Acetonitrile

HEA thin films

e

Lithium perchlorate

Dimethylsulfoxide DMSO

Ratio (by vol.) 4 1 0.1... 0.5 molx|*

HEA corrosion tests methodology
* Immersion testing - the welghts of dried test specimens are measured by an analytical balance before and

Project after being exposed to a corrosive environment for a sperific period of time
flow chart ® Electrochemical testing - can provide valuable information about corrosion electrochemical reactions and the
HEA thin film characterization ] mechanisms behind them. Various types of electrochemical corrosion tests will be investigated:
= =" = Linear Polarization Resistance (LPR), - Potentiodynamic Paolarization Tests , = Cyclic Polarization Method ;
l Testing media: artificial and natural sea water
HEA sea water corrosion tests ] ' - ; ' : -
lg/em] [ms/em] vl
DMF-AN (4:1 in volume) 0.853 53.53-102 5.0 (20-200mV/s)
D e . . . ; DMF-AN-0.1 mol/I LiCIO 0.856 3.135 1.80 (10-150mV/s)
CALPHAD modeling & preliminary electrochemical studies 4
R K peefiminary i DMF-AN-0.5 mal/| LiClO, 0.899 9.137 4.0 (10-100mV/s)

L LE
almcdrodit TIMF - AN {49 valirme cati}

| e an 2.1 menr Ligi, FIME. 8N 05 k] LIEIES,

f =1 tbmes |
228 ms |
380 mie |
4108 mih |

— & W m s |

5 |
L TR P JE et i e |
Un 3 =3 a3 30 A3 40 15 08 R W . 4 i v P

et

e 110 s

© 80 iy
AL ENE
“ 400 e

115 m m o (B Tim m B

¢ Co-Cu-Fe-Mn-Ni
Possible phases in the investigated HEA systems

= P Eiva P : iV e Pl vau.;:
s Al-Cu-Fe-Ni-Mn
Cyclic Voltammetry studies for the determination of electrochemical window of arganic
electrolyte DMF-AN-LICIO4

HEA TF electrodeposited on

HEA TF coatings applications:
Cu and Al substrate:

Expected results of the PED project

» HEA composition selection for coatings applications in marine engineering (shipping facilities, naval propellers, fittings, etc)
* HEA thin films electrodeposition parameters; electrolyte composition, complexing agents, valtage, current density, process
duration, deposition thickness,
* HEA heat treatment paramerters: temperature, duration, cantrolled atmosphere, heating and cooling rate
* HEA characterization: chemical analysis, structural (XRD, optical microscopy), mechanical (adherence, scratch tests,
abrasion tests)
* HEA corrosion resistance determination in sea waters; comparation with usual Al, Cu alloys used in marine engineering
+ Approval of the HEA electrodeposition technology (TRL 4)

', » Dissemination: articles, national and international conferences, patent grant application

Marine engineering
| shipping facilities, naval propeller,
./ fittings, etc

Acknowledgements: This work was supported by a grant of the Romanian Ministry of Research and Innovation, CCCDI — UEFISCDI, project humber PN-I1I-P2-2.1-PED-2019-0022,
within PNCDI Ill (contract number 330PED/2020)
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Graphene-based composite material with conductive and

antistatic properties obtained by plasma functionalization
Patent Application No. A/00814 / 2020, Class no. 9

Authors: AILENI Raluca Maria, CHIRIAC Laura, JIPA Cristian, TOMA Doina
National Research and Development Institute for Textiles and Leather (INCDTP)
Str. Lucretiu Patrascanu no. 16, 030508, Bucharest, Romania

The invention refers to a composite material with electroconductive properties obtained by RF plasma treatment and a polymeric
dispersion applied to a textile support. The composite can be used for actuators, sensors and electromagnetic attenuation screens.
The composite material consists of two components of textile support (A) and polymeric dispersion (B) based on graphene oxide
(GO) and polyvinylpyrrolidone (PVP) obtained by ultrasonication technique at a frequency of 37 kHz. The raw fabric (A;), having a
mass of 398-405 g/m?, was made of 100 % cotton yarns and presented initially a hydrophobic character.

The first component (A) having a hydrophilic character, was obtained by treating A, with a low pressure RF O, plasma at two
different frequencies such as 13.56 MHz or 40 kHz for only 3 minutes. The second component (B), a polymeric dispersion based on
GO in the polymer matrix PVP was used to immerse the component A and create the composite material after drying.

Component A treated with an RF O, plasma Component A treated polymeric
dispersion based GO and PVP

b

=>»By functionalization with the RF O, plasma, raw fabric (A,), initially hydrophobic, becomes hydrophilic and allows the adhesion of
substances from polymeric dispersion (B) based GO and PVP, to the textile surface without need of classic finishing process (alkaline
scouring);

=>»Due to the thermal drying process, the substances from polymeric dispersion are fixed on the fabric and allow the obtaining of
antistatic textile surfaces having values of the surface resistance between 10® - 10

=»Due to free drying process, the composite material becomes electroconductive after free drying at a temperature of 18-22° C, for
100-120 minutes, having the value of the surface resistance 10° specific to conductive materials;

=»By immersion in the polymer dispersion (B) of the textile support (A), the composite material can be used for electrodes,
actuators, flexible sensors or electromagnetic attenuation screens.

4

RF O, plasma

The novelty consists in functionalization of raw fabric (A;) with RF O, plasma, using two generator in MHz or kHz, to generate a
hydrophilic effect and to improve the absorption capacity of polymeric substances, but also in development of the electroconductive
composite material by immersing the fabric (A) in a polymeric dispersion (B) based on GO and PVP.

The composite material has applications in development of textile flexible electrodes for actuators, sensors, and electromagnetic
attenuation screens, technical applications in electronics or for intelligent textiles.

project 3D Electrotex, PN 19 17 01 01

Contact person:
CS Il Dr. Ing. Aileni Raluca Maria
E-mail: raluca.aileni@incdtp.ro

www.incdtp.ro
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DENIM-TYPE FABRICS DEVELOPED TO IMPROVE THE MECHANICAL
POTENTIAL AT REPEATED STRESSES OF TRACTION, FRICTION,
TEARING, BY OPTIMALLY COMBINING THE PATTERN OF THE FABRIC,
THE FIBROUS COMPOSITION AND THE STRUCTURE OF THE
COMPONENT YARNS
Patent application No. A/000610 / 2020
Author: A. Dorogan

Description:

The invention relates to developed denim fabrics, as a fibrous structure and
composition.

Woven structures can be used to make independent products, but also as a
component of textile systems with the role of protection, safety and comfort
in wearing, suitable for organized and / or random activities (PPE, clothing for
high-performance sports activities, active leisure time, for daily activities of
people with some disabilities, including people of extreme age).

Compared to the denim fabrics, known per se, the developed woven
structures have an improved mechanical potential, at repeated stresses of
traction, friction, tearing, by the optimal combination of bonding, fibrous
composition, and yarn structure.

Insignificant percent, no more than 2% of UHMPE fiber, in a denim type woven
fabric, provide significant mechanical performance. For individual protection
3-8% of UMHPE fibers provide products lighter without compromising on
strength and durability, without compromising on comfort.

A XA

Fields of applications:

Textile industry — woven structures, with a oriented and /or personalized
design, meant for individual protection, active leisure, performance sport
activities, recovery & support for a good quality of life and social
reintegration.

Invention Classification: 9. Chemical and Textile Industry

The National Research & Development Institute for Textiles and Leather,

10, Lucretiu Patrascanu Street, Sector 3, 030508, Bucharest, Romania,
tek 0040-340 49 29; FAX: 0040 340 55 15; yosnwincdtp ro
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BIODEGRADABLE POLYMERIC COMPOSITE BASED ON NATURAL RUBBER AND
FUNCTIONALIZED WOOD WASTE

Laurentia Alexandrescu, Maria Sonmez, Mihai Georgescu, Daniela Stelescu, Mihaela Nituica \. :

National Research and Development Institute for Textiles and Leather (INCOTP) - Division: Leather and Footwear Research Institute - ICPI ,
93 lon Minulescu, Sector 3, Bucharest, Romania, e-malls: laurentia.alexandrescu@icpiro;

NOVELTY: biodegradable polymer composite based on natural rubber\
and wood waste ground to nanometric dimensions and functionalized
with potassium oleate, intended for obtaining products for the food,
medical, consumer goods and footwear industries. The obtaining of
composites has also been achieved through more efficient and easy to
process technologies. )

/" FORMULATION: a mixture of 1-100 parts by weight natural rubber, 1-\
2 parts stabilizer-stearin, 1-3 parts antioxidant-Irganox 1010
(pentaerythritol  tetrakis  (3-  (3,5-di-tert-butyl-4-hydroxyphenyl)
propionate), 1-5 parts active filler zinc oxide, 0-50 parts precipitated
chalk, 0-50 parts functionalized wood waste, 1-3 parts mineral oil, 0.1-
0.6 parts PEG, 1-1, 2 parts Cz accelerator, 0.1-0.15 parts D accelerator

\.and 1-1.5 parts sulfur, per 100 parts plasticized polymer /"

ﬂ’ROCEDURE: Wood waste was collected from wood processirﬁ\

/[ plants. Wood waste was grinded by a cryogenic mill with a speed of
12.000 rotations / min and separated through a sieve with meshes of
100 nm at dimensions of 50-100 nm. After grinding, the wood fibers
were mixed with 20% potassium oleate and stirred mechanically for 4
hours at 60°C. The biodegradable polymer composite was obtained on
a two-cylinder roller, having the following parameters: temperature on
the roller cylinders - 35-45°C, speed - 27 rpm, distance between
cylinders - 1.5... 2.5 mm, time - 20-25 min. Plasticize the natural
rubber, in an amount of 1-100g for 3-5 minutes, afterwards gradually
add 2 g of stearic acid, 5g of zinc oxide, 0-50 g of precipitated chalk, O-
50g of functionalized wood waste , 3 g mineral oil, 3 g antioxidant IPPD
and 0.6 g PEG 4000. Mix the ingredients on a roller to homogenize for

,./ APPLICATIONS: for obtaining products for the\,
food, medical, consumer goods and footwear
industries. Products that could be
manufactured: caps, gaskets and O-Rings,
products for footwear, soles, soleplates,
insoles etc. These product's properties will
comply with specific product standards and

\ will be biodegradable. y,

5-10 min. After homogenization, vulcanizing agents, 1.2 g (2 J — —
\ accelerator, 0.15 g D accelerator and 1.5 g sulfur are added for 2 min. / / \\.
\Qeline the mixture for 3 min. [ BENEFITS '
~—— - * Resistance to high temperatures ranges
* (-40- +200°C);
Physical-mechanical characteristics = Hardnesses from 50-70° Sh;
FENI D SRR S
NL1 NL2 NL3 NL4 resistance;
Hardness, “Sh A 51 57 61 63 = Resistance to atmospheric weather, ozone
Modulus 100%, N/mm? | 108 1,36 146 133 and UV rays;
2,19 2,14 2,00 183 * Optimal processability of ingredients for
Modulus S00%, N/mm- 448 448 368 34 mixing due to the functionalization of
Tensile strength, N/mm? 711 7,59 6,93 6,85 . .
Flonestion at bresk % 580 600 600 660 | wood waste with potassium oleate; /
e ———— e 32 12 36 \* Abrasion resistance below 200 mm?. /
2401 2436 2557 1950 7 << =
Specific weight, g/cm’ 1,17 1,15 111 106 / S
Abrasion resistance, mm’ 209,73 201,89 232,33 208,45 <6 \\\\
\h'- \\\‘\
NTACT
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THE COMPOSITIONS FOR THE TREATMENT OF MEDICAL FURS
Niculescu Olga', Coara Gheorghe' Patey

' Institutul Nafional de Cercetare-Dezvoltare pentru Textile $i Pielarie-Sucursala Institutul de Cercetare Plelarie Incalfdminte, :
Strada lon Minulescu, nr. 93, Sector 3, Bucuregti, Romdnia, e-mails: icpi@icpi.ro;
2 SC MEDIMPACT SA, Mediag, Roménia

Technical field in which the invention can be used: Manufacture of fur and fur articles

DESCRIPTION NOVELTY

« There are a number of people with rheumatic, * The invention relates to the manufacture of a product based on essential oils, ethyl
joint and muscular diseases and medical alcohol, polyethylene glycol, hexadecyl-trimethyl ammonium bromide, biodegradable
treatment of patients suffering from these nonionic emulsifier and water, used to treat the medical fur surface (as a final
diseases requires improvement through ©OPeration).

alternate methods. * The compositions for the treatment of medical furs consists of 55-65% Eucalyptus olil,
« Many species of plants containing essential or 55-65% Cajeput oil, or 55-65% Mint oil, or 55-65% Ginger oil, and 10-15% Ethanol, 8-10

oils bring their contribution all over the world in :GW La:‘rzl ‘:I‘tc:rhol ethoxylated with 7 moles of ethylene oxide, 8-10% Polyethylene Glycol

preventing various diseases. « The products based on essential oils, are homogenous yellowish white fluids with with
* Essential oils are very concentrated in active _ 17-26% dry substance, pH: 4.0-6.0, density: 0.840-0.890 g/cm?, total nitrogen: 0.4-0.6%.
chemical elements and have various properties: . gheepskins were tanned with syntans based on phenolsulphonic acids and aromatic

they are analgesic, anti-inflammatory and oxisulfones, and in the final finishing phase it was treated with a product based on
relaxing, immunostimulant, antibacterial, essential oils with therapeutic properties (eucalyptus, cajeput, mint, ginger).
antiseptic etc. » The products can be used to treat the surface of finished sheep furskins (free of

metals) for medical purposes and improve the quality of natural fur and fur articles

Chromatogram of organic compounds in the Eucalyptusoif  (lymbar belts, knee pads, knee elbow) used to prevent, relieve and treat rheumatic,

muscular, circulatory disorders, complementing the medical treatment of patients
- . e suffering from these conditions, keeping the fur-covered area warm.

Spectra for film obtained from the product based Eucalyptus oil

_ AT h e The main bands of eucalyptus ofl are :
. 2 I'H;- 2065 and 2922 cm-1 - indicating the

al Sa T presence of aliphatic CH2 groups, 1644

AR cm-1 - indicating the presence of C=0

r- B group from ester, 1463 and 1375 cm-1 -
L 18 assigned to the C-H group, 1213 cm-1 and
;; 3 983 cm-1 given by the C-O group from
o ether.

——

-y
= T
-

13
'.,= - -

The following compounds are found in the highest amount: Eucaliptol -
73.23%, dimonene - 14.99%, ocymene - 4.10% and gama-terpinene - 2.82%

BENEFITS

> ENVIRONMENTAL

* Development of new products;

* Partial replacement of potentially toxic components with
environmentally friendly materials (sheep furs free of metals,
treated with a products based on essential oils with therapeutic
properties);

« Environmental protection;

» SOCIAL

= The products based on essentlal oils consisting of ecological
components, are used to treat the medical fur surface (free of
metals);

« Protection of health;

» ECONOMIC

« Increasing the quality of natural furs and medical fur articles used to
prevent, relieve and treat rheumatic, muscular, circulatory
disorders;

« Assortment diversification - medical furs and fur articles (lumbar
belts, knee pads, knee elbow).
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QUATERNARY HYDROPHILIC NANOHYBRID COMPOSITION FOR
RESISTIVE HUMIDITY SENSORS
EUROPEAN PATENT APPLICATION 20 465 580.7 /3.11.2020
ASSIGNEE: National Institute for Research and Development in
Microtechnologies - IMT Bucharest
Inventors: BOGDAN- CATALIN SERBAN, OCTAVIAN BUIU, CORNEL COBIANU,
VIOREL AVRAMESCU, NICULAE DUMBRAVESCU

KU

INTRODUCTION HOOCQ
* Many principles and methods were described in literature for measuring relative humidity .
(RH) and several types of materials were employed as RH sensing layers. The present
invention relates to the RH sensing response of a resistive sensor employing a sensing layer
based on a quaternary nanohybrid composition comprising or consisting of CNH,,, (FIG
1YGO/SnO,/PVP at 1/1/1/1 to 0.75/0.75/1/1 wiw ratio. The quaternary hydrophilic nanohybrid
compositions exhibit several significant advantages, when employed as RH sensitive layers:
» both oxidized carbon nanohorns (CNH,y) and graphene oxide (GO) are nanocarbonic
materials with high specific surface area (SSA)/volume ratio, affinity for water molecules, FIG 1 — Structure of
and exhibit rapid variation of the electrical resistance in contact with water molecules, oxidized carbon
when varying RH from 0% to 90%; N o nanohorns (CNH.y)
* nanometric tin (IV) oxide (SnO,) powder exhibits good RH sensitivity;
» PVP is a hydrophilic polymer with excellent binding properties;
« detection at room temperature;

* low response time; ey
« low cost, small size, and simplicity in manufacturing
{ il  FIG 2 - IDT
@i sensing
MATERIALS, METHODS, RESULTS ———
* The interdigitated (IDT) sensing structure
(FIG 2) was manufactured on a Si substrate . _ \ [T——
(470 pm thickness), covered by a SiO, layer - ' R e
(1 pm thickness). The metal stripes of IDT m m

comprised a Cr (10 nm thickness) and Au
(100 nm thickness) stack, having 200 pm
width. 6 mm was the distance between the
electrodes. A dispersion formed in isopropyl
alcohol of a quaternary nanohybrid
composition described above, at different

dm @ —

I Q 3
%0 e ‘ll

ratios, was deposited on the IDT structure 0 . e e, i
using the drop casting method (FIG 3). o o e \

* The RH monitoring capability of the
sensitive layers was investigated by applying
a current between the two electrodes and
measuring the voltage at different RH values
» Measurements were performed in humid
nitrogen, at room temperature, and compared

% ~_RH

\/J/f /l-. ,;frJ jjf/\k,"ffflk Sex

f T T T
0 2000 4000 €000 8000 10000

oBES

with the response of a commercial, industrial FIG 3 - SEM image for FIG 4 - R Curve: Response of the
grade, capacitive RH Sensirion RH sensor, CNH,,/GO/SnO2/PVP sensor employing GO/SnO,/PVP at
provided with signal-processing and signal- (0.75/0.75/1/1) L FONLTIIAY S0 Sonsing teyee
amplifying electronics (FIG 4 and FIG 5) nanohybrid composition i Camie: Banpone.uf Consiige
4 nsor
« It was demonstrated that the resistance of - a o
the sensitive layer this patent proposes varies :_ i : FIG 5-R Curve:
with RH. | = A = Response of the
%’ T . =l L J_,J_,-r"’"" L sensor employing
- GO/SnO,/PVP at
CONCLUSIONS : ] ey P 1/1/1/1 as sensing
. - @ it S Mo ol layer
* The IDT sensing structure presented in this i L~ -, \|se« RH Curve: Response

work exhibits a linear response and good RH of Sensirion RH sensor
sensitivity when varying RH from 0% up to
90% in humid N2 environment.

» The sensor response time and stability are
comparable to that exhibited by a

commercially available Sensirion RH sensor.
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QUATERNARY OXIDIZED CARBON NANOHORNS - BASED NANOHYBRID
FOR RESISTIVE HUMIDITY SENSOR
EUROPEAN PATENT APPLICATION 20 465 581.5 /3.11.2020
ASSIGNEE: National Institute for Research and Development in
Microtechnologies - IMT Bucharest
Inventors: BOGDAN- CATALIN SERBAN, OCTAVIAN BUIU, CORNEL COBIANU,
VIOREL AVRAMESCU, NICULAE DUMBRAVESCU

INTRODUCTION

» The present invention relates to the RH sensing response of a resistive sensor employing a
sensing layer based on quaternary nanohybrid composition comprising or consisting of
CNHx/SnO,/ZnO/PVP at 1.5/1/1/1 wiw ratio to 3/1/1/1 w/w ratio. When employed as RH sensing
layers, these quaternary nanohybrid compositions exhibit several significant advantages:

» Oxidized carbon nanohorns (CNHgy) (FIG 1) have high specific surface area/volume ratio, water
molecules affinity and show rapid electrical resistance variation when RH varies from 0% to 90%.

* The nanometric tin (IV) oxide (SnO,) nanopowder exhibits good RH sensitivity. CNH,, have p-type
electrical conduction (through holes), while SnO, is a n-type metallic oxide semiconductor (through

electrons). By adding SnO, to CNHgy, one will obtain islands of p-n semiconductor heterojunctions oxidized carbon
embedded in PVP (a dielectric material) that increase the sensitivity of the sensitive layer. nanohorns
* Zinc oxide (ZnO) nanopowder exhibits good RH sensitivity. Both ZnO and SnO2 are n-type (CNH,y)

electrical conductors. The ZnO — SnO2 nanocomposite has sensing properties superior to each of
the single oxides, because each of the oxides interacts differently with the oxidized carbon nanohorn
material, leading to alterations in the pore distribution, which increase the specific surface area;

* Polyvinylpyrrolidone (PVP) is a hydrophilic polymer with excellent binding properties, which
enables its employment in sensing structures with either flexible or rigid substrate;

» Detection at room temperature, low response time, low cost, small size, simplicity in manufacture.

MATERIALS, METHODS, RESULTS FIG2-IDT
* The interdigitated (IDT) sensing structure sensing
(FIG 2) can be manufactured on Lexan, structure

Kapton, or glass. The dielectric substrate may
have a thickness from 5 to 50 ym. The
electrodes can be made from the same
material or can be formed of different
materials. The electrodes can be made from
conductive materials such as gold and
chromium. A dispersion formed in isopropyl
alcohol of a nanohybrid sensing layer
described above, at different w/w ratios, was

-
deposited on the IDT structure using the drop | JJJ! /‘\Lf/f’ /t

casting method (FIG 3).
* The RH sensing capability of the proposed
sensitive layers was investigated by applying

gn
FIG 4 - R Curve: Response of the

a current between the two electrodes and FIG 3 - SEM image for sensor employing
measuring the voltage at different RH values. CNH,,/Sn0,/ZnO/PVP CNH,,/SnO,/ZnO/PVP at 1.5/1/1/1 as
* Measurements were performed in humid at 1.5/1/1/1 nanohybrid sensing layer

nitrogen at RT and compared with the composition RH Curve: Response of Sensirion RH

response of a commercial capacitive RH

chm R sensor
humidity sensor, provided with signal- / /) A FIG 5 - R Curve:
processing and signal-amplifying electronics - o ] P e l Response of the
(FIG 4 and FIG 5). From the detection o = 1 I S sensor employing
principle point of view, the resistance of the . — = CNH,,/Sn0,/ZnO/PVP
sensitive layer varies with the RH level. J f,-fl I ¥ at 3!1ml1 as sensing
L e e ] ayer
> ~ | e -y « RH Curve:y:!esponse
0~ A : Y ™= of Sensirion RH sensor

0 200 4M 00 800 1000

The IDT sensing structure presented in this work

exhibits a linear response and good RH ACKNOWDLEGMENT
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TERNARY SENSITIVE LAYER FOR ETHANOL RESISTIVE SENSOR
ROMANIAN PATENT APPLICATION A/00477. 31.07.2020
ASSIGNEE: National Institute for Research and Development in
UE?@ Microtechnologies - IMT Bucharest
INVENT  Inventors: BOGDAN-CATALIN SERBAN, OCTAVIAN BUIU, CORNEL COBIANU,
NICULAE DUMBRAVESCU, VIOREL MARIAN AVRAMESCU

INTRODUCTION

» The technical problem solved by the present invention consists of designing new sensitive layers
for low concentration levels of ethanol vapor, employed in the design of resistive sensor. The
sensitive layers are ternary nanocomposites comprising oxidized carbon nanohorns (CNHgy) / SnO,
/ polyvinylpyrrolidone (PVP) with stoichiometry 1/1/1 and 2/1/1 w/w ratios. The use of ternary
nanocomposites for ethanol vapors detection has several significant advantages:

» Both CNH,y (FIG 1) and SnO, have high specific area / volume and affinity ratio for ethanol

molecules; FIG1-

» The two semiconducting materials, p-type (CNH,y) and n-type(Sn0,), ensure a variation of the Structure of

resistance of the sensitive layer to contact with ethanol vapors; oxidized carbon

« PVP is hydrophilic polymer with excellent film forming properties; ":’gﬁ:io";s
(8) ¢

* RT detection, low power consumption (below 2 mW), high sensitivity.

sensing area of IDT=4.5x4 mm?

MATERIALS, METHODS, RESULTS IDT with 100 pairs of digits
* The test structure consisted of a dual-comb '
interdigitated transducer (IDT) structure with

100 pairs of Au/Cr fingers, each with a width

of 10 um and 10 ym spacing between two

consecutive fingers (FIG 2). s o

» A dispersion formed in isopropyl alcohol of

the sensing layer described above, at different digit width=10 um
w/w ratios, was deposited on the IDT digit spacing= 10 om

structure by the drop casting method (FIG 3)

* The monitoring capacity of ethanol vapours IS = Schamatic Iyt of the:Si Ghip

FIG 3 - SEM image for

. . A containing dual-comb IDT transducer. CNH,/SnO,PVP at
:::;:rzzhgate: tﬁz isglzgt?oﬁgs:g The sensing layer is deposited on the 2/1/1 nanohybrid
twee rectangle area of 4.5 x 4 mm? composition

measuring the voltage at different values of - o
ethanol vapor concentration (in the range O-
50 mg/L in _dry air - FIG 4). . _ - 06
* The sensing mechanism is explained in - sl
terms of the overall response of the p-type 4%0 o 404 o o s
semiconductor (CNH,x percolated between 8 w ~ 402 m‘“’,
electrodes of the sensor) shunting the 0.6 o s
heterojunction between n-type SnO, and p- o ¢ w0 W ,
type CNHyy. The HSAB principle is also o 465 . 2 P : o gl 4 1 §
involved in the sensing mechanism. - 4597 T ‘_meats : ¥ )

» 460 . J - . " -~

f/ L 4% o & . LA B F

= d f L - i 2 Wm 9 o

55 0 “‘-‘:1“-' é - | 194 . 3529 v
CONCLUSIONS v S sy
- Both types of sensing film investigate . s "
448 0 5 10152025 %0548460%8

showed increased RT sensitivy for ethanol
vapor concentrations in dry air below 1
mg/L, as well as in the range of 25-50
mg/L, power consumption <2 mW (> 300 x

0 2 4 6 8 10121416158 2022 M4 X

Ethanol concentration in dry air (mg/1.) Ethanol concentration in dr.‘ ar {mg-l I

FIG 4 - RT transfer functions of the chemiresistive ethanol sensors

smaller than that of commercial sensors),
response time = 30 s, recovery time = 50 s,
and a good reversibility/reusability.

These impressive performance open new
pathways for future VOC monitoring
applications related to wireless sensor
networks, where data can be collected
from static samplers every minute and can
accurately determine the  ethanol
concentration changes in the ambient air.

employing as sensing layers (left) ox-SWCNH/SnO2/PVP=1/1/1 (mass
ratio) and (right) ox-SWCNH/SnO2/PVP=2/1/1. For both cases, the
flow rate of air passing through liquid ethanol was varied, while the
total flow rate was kept at 1 L/min. The inset shows the automatic
recording of the sensor resistance as a function of time and ethanol
vapor concentration
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CARBON DIOXIDE SENSOR WITH SURFACE ACOUSTIC WAVES
APPLICATION PATENT OSIM. ROMANIA, A/00474, 31.07.2020
ASSIGNEE: National Institute for Research and Development in
Microtechnologies - IMT Bucharest
Inventors: Bogdan-Catalin Serban, Octavian Buiu,

Cornel Cobianu, Roxana Marinescu

FIELD OF INVENTION o

« Carbon dioxide (CO,) detection is important in various HOOC, HOEL [/\/*m —
sectors of domestic and industrial activity, such as indoor air o CO0R D on \f‘{ W,
- 0
Y q/mou
'
DV

quality control (air conditioning and ventilation systems), o P
healthcare (monitoring of respiration, anaesthesia), agriculture
(monitoring of CO, flow in soil), food technology (packaging
processes, transport), alcoholic beverage industry.

* Along with optical, electrochemical and resistive sensors,
gravimetric sensors are a solution for CO, monitoring.

» Drawback: Non-dispersive infrared (NDIR) structures, the
most commonly used commercial devices used for CO,
monitoring, have disadvantages, such as high cost, spectral
interference and high detection limit.

HO-HL

ORIGINAL APPROACH

* The invention includes the design and manufacturing
processes for a new gravimetric CO, sensor, employing
carbon nanohorns functionalized with aminomethyl groups
(abbreviated as CNH-CH,-NH, — FIG 1) as sensing layer,
deposited by spin coating, a quartz piezoelectric substrate
and interdigital transducers.

* This type of functionalization confers selectivity to the
nanohorn nanocarbon material by grafting aliphatic primary
amine groups. Aliphatic amines, according to the HSAB
theory, are hard bases and can interact reversibly, at RT, with
CO, (hard acid) to form carbamates. The sensing structure
used is of the "delay line" type, having a a double delay line in
order to compensate the thermal drift.

* One of the delay lines is coated with CNH-CH2-NH2, the
second delay line being the piezoelectric substrate without a
sensitive layer. To obtain a signal due exclusively to the
chemical interaction between CNH-CH2-NH2 and CO,, the
signal associated with the second delay line can be FIG 2 - Structure of the CO, sensor
subtracted from the signal of the first delay line (FIG 2).

SYNTHESIS OF THE SENSING LAYER

« Oxidized carbon nanoborns (40 mg), purchased from Sigma Aldrich, are dispersed in anhydrous tetrahydrofuran
and subjected to ultra sonication for 90 minutes. 4 mg of LiAlH, are then added, the new mixture being
ultrasonicated for two hours. The reaction mixture is dispersed in 250 ml of ethanol and filtered. The solid product is
dried in the oven at 70°C for three hours.

» The reduced nanohorns are dispersed in tetrahydrofuran and ultrasonicated for 60 mins. 20 mg phthalimide and 4
mg ethyl azodicarboxylate (DEAD) are added. The solution is ultrasonicated for 4 hours, then the mixture is diluted
with 300 ml of methanol and filtered. The solid product is dried in the oven at 90°C for three hours. The product
obtained is treated with 20 mL trifluoroacetic acid, ultrasonicated for 3 hours and filtered.

» The CNH-CH2-NH2 is dried at 100°C under vacuum for 2 hours and then washed with ethanol, acetone and
deionized water. A solution of CNH-CH2-NH2 (5 mg) in 50 mL dimethylformamide is ultrasonicated at RT for 10
hours. The obtained solution is deposited by the spin coating method on the quartz substrate (3000 rpm, for 60 s).
The film is heated to 100°C for 90 mins. The obtained film is subject to a final heat treatment, at 200°C, for 10 mins.

ADVANTAGES OF THE PROPOSED SENSING LAYERS

» Improved mechanical properties, better processability, fast response, detection at RT, fast response, increased
selectivity

* High specific area / volume ratio, affinity for CO, molecules through HSAB-type interactions ("mass loading”), as well
as a variation of its resistance in contact with CO, molecules ("electric loading®)
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HYDROGEN SULPHIDE SENSOR WITH SURFACE ACOUSTIC WAVES
T OSI MANIA 1.07.
ASSIGNEE: National Institute for Research and Development in
Microtechnologies - IMT Bucharest
Inventors: Bogdan-Catalin Serban, Octavian Buiu,
Cornel Cobianu, Roxana Marinescu

FIELD OF INVENTION

* The invention includes the design and manufacturing
processes for a new gravimetric hydrogen sulphide (H,S)
sensor, employing carbon nanohorns functionalized with
mercapto groups ( -SH) and carbonothioyl (-C=S) groups
(abbreviated as CNH-SH, FIG 1).

ORIGINAL APPROACH

The H,S sensor includes a quartz piezoelectric
substrate, interdigital transducers and a sensing layer
deposited via spin coating (FIG 2).

* The sensing layers described in this invention are
based on carbon nanohorns subjected to H,S / He
plasma treatment. This type of functionalization
ensures the selectivity of nanohorns towards H,S
molecules by grafting sulphur-based groups, such as
SH and C = S. At the same time, the optimal degree of
derivatization of carbon nanohorns, in order to obtain
high sensitivities, can be tuned by changing the plasma
power, as well as the exposure time.

« Sensitive layers of the H,S / He plasma-functionalized
nanohorns type interact with the H,S molecules. The
adsorption of the H,S molecules alter the mechanical
and electrical properties of the sensing layer, leading to
changes of the propagation rate and frequency of the
surface acoustic wave.

EE Mixer

s>

Amplifier

FIG 2 - Structure of the H,S sensor

SYNTHESIS OF THE SENSING LAYER

The process steps for synthesising the solid-state sensing films based on CNH-SH are shown below:

» Carbon nanohorns, purchased from Sigma Aldrich, are functionalized in H,S / He plasma (60-40 v/v), with a
plasma power of 30 W, at an exposure time of 5 minutes.

* The synthesized CNH-SH is washed with ethanol, acetone and deionized water.

» A dispersion of CNH-SH (10 mg) in 100 mL dimethyiformamide is subjected to ultrasonication RT for 12 hours.

» The obtained dispersion is deposited by the spin coating method on the quartz substrate (2000 rpm, for 60 s).
» The obtained film is heated at 120°C for 30 minutes.

« Steps 4 and 5 are repeated.

* The obtained film is subjected to a final heat treatment, at 200°C, for 10 minutes.

ADVANTAGES OF THE PROPOSED SENSING LAYERS

* Improved mechanical properties and better processability

« High specific area / volume ratio, affinity for H,S molecules through van der Waals-type interactions ("mass
loading”), as well as a variation of its resistance in contact with H,S molecules ("electric loading”)
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RESISTIVE OXYGEN SENSOR AND METHOD OF MANUFACTURING IT
TOSIM MANIA 70, 31.07.
ASSIGNEE: National Institute for Research and Development in
Microtechnologies - IMT Bucharest
Inventors: Bogdan-Catalin Serban, Octavian Buiu,
Cornel Cobianu, Roxana Marinescu

O
FIELD OF INVENTION
* Oxygen concentration monitoring is a process of cardinal importance in various sectors, OH
such as indoor air quality control (air conditioning and ventilation systems), combustion
monitoring in industrial boilers, healthcare (breathing monitoring, incubators), automotive
(lambda probe), food technology, etc..
« Along with electrochemical, optical and paramagnetic structures, resistive structures O, BIG 1 - Shuchse of
are a viable solution for O, monitoring. Drawback: chemiresistive sensors typically oxidized carbon nano-
require high operating temperature. onions (CNOs-ox)
Sensag aren of IDT
454 mm* Detasl of the upper - right comer

10x magnification

ORIGINAL APPROACH

* The invention includes the design and manufacturing
process for a new resistive, RT O, sensor, employing as
sensing layer organic - inorganic halide perovskites
(CH3NH3PbI3-xCIx) - oxidized carbon nano-onions
(CNOs-ox, FIG 1). The O, sensor includes a Si/SiO,
substrate, interdigitated (IDT) electrodes and the sensing S
layer, deposited via spin coating (FIG 2). SSum
* The O, monitoring capability was investigated by
applying a current between the two electrodes and

Digit wadth: 10 microns

measuring the voltage at different O, concentration levels. " Rde o
The resistance of the sensitive layer varies with O, Ix] sum ?
concentration. Duncnsicas of sbicon chap

12520 o

FIG 2 - Structure of the O, sensor

SYNTHESIS OF THE SENSING LAYER

» The Si/ SiO, substrate is cleaned for 10 minutes in the ultrasonic bath using sequentially equal volumes of
acetone, ethanol and finally deionized water.

« Carbon nano-onions (CNOs) are synthesized from nanodiamonds, by heating at 1650°C, in a helium
atmosphere. The synthesis of CNOs-ox is performed by reaction with nitric acid, 3 M, at reflux, for 48 h. The
product obtained is washed with deionized water, acetone and deionized water.

» A dispersion of CNOs-ox (0.15 mg / mL) in isopropyl alcohol is prepared and subjected to ultrasonication for 2 h.
The obtained dispersion is deposited by the "spin coating” method (1000 rpm for 20 seconds) on the Si / SiO,
substrate employing liner or interdigitated electrodes (after previously masking the contact area).

* A solution of 0.8425 g of methylammonium iodide and 485 mg PbCI2 in 10 mL dimethylformamide is prepared,
to which 20 pL of HCI (concentration 36.5%) are added. The obtained solution is deposited by the "spin coating”
method (1000 rpm for 15 sec; 3000 rpm for 40 sec) over the initially deposited CNOs-ox film.

» The obtained layer is heated at 100°C for 30 minutes. Halogenated perovskite penetrates the nanocarbon
structure, forming a hybrid structure: CH3NH3PDbI3 - xCix / CNOs-ox.

ADVANTAGES OF THE PROPOSED SENSING LAYERS

* The presence of CNOs-ox ensures a high specific surface area / volume ratio, as well as a pronounced affinity for
O, molecules;

* Detection over a wide temperature range;

« Fast response;

* Reversibility.
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BENZENE SENSORS
AND ASSOCIATED METHODS

U S 10,254,217 B2, Publication date: 9.04.2019
Inventors: B.-C. Serban, O. Buiu, M. Brezeanu, C. Cobianu, C. Bostan, C. Diaconu
Assignee: Honeywell International Inc.

FIELD OF INVENTION

* Benzene (CgHg) is a highly flammable, toxic, human carcinogen, organic hydrocarbon, used as
an intermediate in processes leading to plastics, nylon, lubricants, coke, fertilizers, detergents, etc.
» Monitoring C¢gHg concentration is a vital requirement for the personal safety of people working in
fields such as oil & gas storage & transportation, oil refineries, petrochemical industry.

* C¢H; detection can be performed via: multi-gas monitors, metal-oxides (MOx) and nano-metal-
oxide semiconductor (NTMOx) sensors, electrochemical detectors, fixed and portable gas
chromatographs, single gas (colorimetric) detection tubes, photoionization detectors (PIDs).

ORIGINAL APPROACH

* This invention introduces a novel, environmental friendly, gas-phase benzene sensing solution
based on the supramolecular chemistry principles and on Ultra-Violet Visible (UV-VIS) detection.
*The low-cost, easy-to-manufacture solution has the potential to go beyond the state-of- the-art in
terms of specificity, being able to discriminate between several flammable aromatic hydrocarbons.

TECHNOLOGY NUGGET

» C¢Hg can be easily identified due to its specific UV absorption band. This band is attributed to a
partial intermolecular charge transfer occurring between an electron-acceptor (iodine) and an
electron—donor (benzene): CgHg + 1,= CgHg... |,

« Hard Soft Acid Base (HSAB) rule: hard acids prefer to react with hard bases, while soft acids
prefer to interact with soft base

» CgHg is soft base, iodine is soft acid, thus they will have strong interaction.

* Drawback: iodine is highly volatile — iodine can sublimate even at room temperature.

« Solution: in order to be stabilized, iodine can be encapsulated in the cavity of either a -, B-, y-
cyclodextrines (CDs) or their derivatives (Fig 1).

* The supramolecular cyclodextrine-iodine assembly is stable due to the van der Waals forces
which exist between the hydrophobic interior of the cyclodextrin as host molecule and iodine as
guest molecule. CgHg has a significantly larger affinity for iodine than for cyclodextrine.

ll)l‘l;(]? Optical libers
mouc , o—9 \ 9 .
=~ -/ TOH I , Benzene inlet
| OH o _
- HO UV = VIS Light Source 4k
o fwtter incuced: i ——— Ofraction ceo aode
{ 1 corralated with heater # F " prating array
.OH HO /| CHOH contrel)
o 0 - Cyclodextrine & lodine
. 4
wome |/ M HO |/ compound
\
\ HO OH HO '0 Substrate
o \  S— Meater (kapton / polycarbonate)
‘o T HO ./ /~CH,OH
o 09

_ FIG 2 - Optical system for C;H; detection based on the
FIG 1 - The structure of a - cyclodextrine cyclodextrine — iodine complex

SENSOR MANUFACTURING

* Preparation of the cyclodextrine-iodine complexes
« Deposition of the sensing solution on polycarbonate or Kapton substrates
* Design and manufacturing of the optical reading system
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> FLUORESCENT POLYMER FOR OXYGEN SENSING

US 8,778,501 B2, Issued July 15, 2014; EP 2 461 155 B1, Issued 17.10.2012
Bogdan-Catalin Serban, Mihai Mihaila, Octavian Buiu

U Nq"’

FIELD OF INVENTION

* O, is an efficient quencher of fluorescence due its unusual triplet ground state.

* Fluorophores used for O, sensing: pyrene, quinoline, phenantrene, decacyclene, etc.

* Fluorophores drawback: Reduced adhesion to the substrate — unstable, non-reliable sensors
* Typical solution to drawback: Employ immobilization of fluorophore in polymeric matrix

* Typical drawback of solution: Covalent bonding of the fluorescent molecule in the polymeric
substrate might alter the fluorescence properties of the fluorophore

ORIGINAL APPROACH
* Novel pathway for the immobilization of fluorescent pyrene derivatives: employment of doped

polyanilines (PANIs)
* Avoids crystallization of the fluorophore in the polymer matrix
* Leads to minimum change in dopant molecular structure — Preserves fluorescence

SYNTHESIS OF THE FLUORESCENT POLYMERIC MATRIX

NH, LK 0

2 (NH,),8.0, “A\J“H\ Nerml ...:‘
() om ™ ‘ : ‘
NN SIS _
.{(:_\ ',:j» M < /::) Nu:’\/.\\ /,;j»—\—(\: -’:> N— ' /:' :' -. —nd, —N2={") Nt
N /A \ W 1l A NI
FIG 1 - Synthesis of PANI as a FIG 2 - Structure of FIG 3 - Synthesis of doped PANI
free base (emeraldine) pyrene butyric acic (PBA) Doping agent (HA): PBA

MATERIAL CHARACTERIZATION

* Emeraldine FTIR spectrum (FIG. 4) features two distinctive lines: at 1303 cm' (for C-N bond in
secondary aromatic amines), at 827 cm-' (for aromatic C-H bond)

* 1589 cm! and 1495 cm! vibration modes from undoped PANI (FIG. 4) show small shift (8-10 cm')

in doped PANI (FIG. 5)
* PBA-doped PANI shows typical bands for PBA at1687cm-' and at 2942 cm! (FIG. 5)
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FIG 4 - FTIR for PANI FIG § - FTIR for PBA-dopedPANI FIG 6 - Fluorescence for PBA & doped PANI

MEASUREMENTS & CONCLUSIONS
» Measurements: excitation wavelength of 380 nm; fluorescence recorded between 400nm
and 800nm

* Linear dependence between oxygen concentration and fluorescence yield
* A novel sensing material, to be employed in fluorescence quenching O, detector, was shown

v
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FIG 9 - PBA-doped PANI

FIG 8 - Photoluminescence spectra for

FIG 7 - Experimental set-u
g P PBA-doped PANI at various air pressure values Fluorescence vs O, Pressure
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RELATIVE HUMIDITY SENSOR AND METHOD

EP 3,078,964 B1, Issued May 24, 2017
Proprietor: Honeywell International Inc. Morris Plains, NJ 07950 (US)
U§?® Inventors: Bogdan-Catalin Serban, Cornel Cobianu, Mihai Brezeanu,
N Octavian Buiu, Cazimir Bostan, Alisa Stratulat

INV

FIELD OF INVENTION

* Among the various RH sensing structures reported in literature, capacitive sensors are an
attractive solution due to their highly linear response.

* The main drawback of capacitive RH sensors is the fact that they exhibit hysteresis.

* A way to reduce the hysteresis is by increasing the sensor hydrophobicity. This can be done by the
impregnation of the polymeric film with either a hydrophobic and dense inorganic material (such as
carbon black) or with an organic material (such as lignin).

ORIGINAL APPROACH

* Novel pathway for reducing the hysteresis of polyimide—based capacitive RH sensor: impregnating
its polymeric sensing layer (polyimide) with talc — the number and size of the voids in the polymeric
sensing film decreases

* A direct and simple mean to evaluate the hysteresis of the polymeric sensing layer employed by a
capacitive RH sensor is by depositing it on a quartz crystal microbalance (QCM) substrate.

MATERIAL SYNTHESIS AND CHARACTERIZATION

* Talc slurry (1%) was prepared from talc powder (average particle size < 10 um) and DMF,
ultrasonically stirred (at RT, for 6 hours), then mixed with simple polyimide and again ultrasonically
stirred (at RT, for 24 hours) for full dispersion.

* The sensing solution was spin-coated (6.000 rpm) on QCMs and placed in an oven, for the curing
process: at 85°C for 30 mins, at 150°C for 30 mins, at 300°C for 30 mins, at 400°C for 30 mins.

* AFM analysis performed on the sensing layers (Figs. 1-2) show that the talc-impregnated
polyimide layer has increased roughness.

* Microscopy (SEM) image (Fig. 3) indicates that, while some talc particles are incorporated in the
polyimide layer, others are to be found at its surface.

Ref:

B Serban et
al, IEEE CAS
2015,
Proceeding pp
109-112

FIG 1 - AFM of simple FIG 2 - AFM of talc- FIG 3 - SEM of talc-impregnated
polyimide layer impregnated polyimide layer polyimide layer

MEASUREMENTS & CONCLUSIONS

« Employing the experimental set-up in Fig 4, hysteresis was measured for 7 RH values
between 0% and 75% (Figs. 5-6), improvement up to 38% was obtained with talc-
impregnated polyimide sensing layers compared to simple polyimide-based ones (Fig. 7).
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set?: FIG 5 - Simple polyimide- FIG 6 - Talc-polyimide-based hysteresis obtained with talc-
P based QCM response QCM response impregnated polyimide
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Relative humidity sensor

and method of forming relative humidity sensor

?6‘ EP 3,150,999 B1, Issued December 13, 2017
N Proprietor: Honeywell International Inc. Morris Plains, NJ 07950 (US)
Inventors: Bogdan-Catalin Serban, Viorel-Georgel Dumitru, Octavian Buiu, Mihai Brezeanu

FIELD OF INVENTION

* Relative humidity (RH) sensing, control and monitoring are of paramount importance in many
domestic and industrial applications

* Doped polyaniline-based chemiresistive RH sensors are an attractive option due to their excellent
linear response and simplicity

* Drawbacks: de-doping risk and poor mechanical stability of polyanilines, hydrophobic properties of
the sensing layer

ORIGINAL APPROACH

* The invention relates to the design and manufacturing process of a new chemiresistive RH sensor
employing conductive polyanilines nanofibers as sensing layer. The RH sensor includes a dielectric
substrate, two electrodes disposed above a dielectric substrate and a sensing layer

* By doping emeraldine (FIG. 1) with calconcarboxylic acid (HA) (FIG. 2), the synthesis of new
conductive polyanilines nanofibers, sensitive to RH variation, is performed (FIG. 3).

* The selected dopants lead to important benefits: the mechanical properties and processability of
the sensing layer are improved, polyanilines are less susceptible to de-doping process, the
response of the sensor improves.
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FIG 1 - Synthesis of emeraldine
0
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FIG 2 - structure of calconcarboxylic acid (HA) FIG 3 - Doping of emeraldine wit HA

——

SENSING STRUCTURE & EXPERIMENTAL RESULTS

* The dielectric substrate (50um — 5 mm thick) can be formed from plastic (Ex: polyethylene
terephthalate), glass, or composite materials (Ex: FR4 employed for PCB)

* Electrodes (Al, Cu, Ch) can be deposited onto the surface of the dielectric substrate by using
different methods, such as sputtering, direct printing and evaporation. Electrodes can be linear,
planar (FIG 4) or can have interdigitated configuration (FIG 5)

* Sensing layer can be deposited by electrospinning

* RH detection capability is investigated by applying a voltage between the two electrodes and
measuring the electrical current flowing through the sensitive layer at various RH levels. The
calconcarboxylic acid doped polyaniline polymer absorbs water and the changed geometry of the
polymer increases the charge transfer across the polymer chain. RH response is very fast, the
current through the sensor changing almost simultaneously with the RH variation (FIG 6)

FY N \ L.} Ve —
+,' ) . \ e =

e¢e L7 7§ FIG6—Sensor
: i RH response

o} -. v

FIG 4 - Sensor with planar FIG 5 - Sensor with ‘1 —y \ |
electrodes inderdigitated electrodes - - .. o
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SENSING LAYER FOR OXYGEN DETECTION
EP 2,848,927 B1, Granted September 9, 2015
Proprietor: Honeywell Romania S.R.L. 014459 Bucharest (RO)
U '3@ Inventors: Bogdan-Catalin Serban, Cornel Cobianu, Mihai Brezeanu,
Viorel Avramescu, Octavian Buiu, Viorel-Georgel Dumitru, Mihai Mihaila, Cazimir Bostan

FIELD OF INVENTION

* In harsh environment applications, especially at high RH and high ambient temperature, metal
oxide-based resistive oxygen sensors are an inexpensive alternative to the well-known
potentiometric zirconia oxygen detectors.

» Drawbacks of the solution: selectivity issues, high power consumption, drift, material degradation,
slow response time.

ORIGINAL APPROACH
* This study employs a novel nanocomposite sensing layer based on Sono-STFO40 & CNTs (sono-

chemically synthesized SrTipgFeg 40, g mixed with carbon nanotubes) exhibiting high sensitivity, fast
response time, small drift and improved thermal and mechanical stability

NOVEL SENSING LAYER SYNTHESIS AND CHARACTERIZATION

* A Sono-STFO40 & SWCNTs matrix nanocomposite slurry was synthesized by mixing sono-
STFO40 (powder, 50% w/w), single-wall CNTs (5%), terpineol (solvent, 35% w/w), hydroxypropyl
cellulose (HPC)(binder, 5% w/w) and capric acid / caprylic acid (equimolecular mixture, surfactant,
5% wiw).

* Sono-STFO40 and sono-STFO40 & SWCNTs matrix nanocomposite were deposited on SOl-based
micro-hotplate membranes using a dip pen nanolithography (DPN) system

= ==

FIG 3 - Top-view of the FIG 4 - Top-view of the SOI
resistive SOI micro-hotplate- micro-hotplate (sono-STFO40
(sono-STFO40 as O, & SWCNTs as O, sensing
sensing layer) layer)

FIG 1 - Route for the FIG 2 - Argon set-up
synthesis of sono-STFO40  for sono-STFO40
synthesis

MEASUREMENTS & CONCLUSIONS

* O, detection tests (Figs. 6-7) on SOIl-based micro-hotplates (Fig. 5) showed that the
presence of the SWCNTs enhances the O, response up to 35% for O, concentration levels
lower than 4% (Fig. 8).
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FIG 5- Tungstenwas  FIG 6 — SOl micro- _ _
employed as heater hotplate-based O, FIG 7 — SOI micro-hotplate- FIG 8 - Comparison of

within the SOI micro- _ resistive sensor response based O, resistive sensor the Q’-’ response of the 2
hotplate (temperature (s0no-STFOA40 as sensing resP:g::i'ﬁﬁS:gs -~ sensm?nlzzfiz r:tg::‘;:ussed
set at 650°C) layer)
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DYE-SENSITIZED SOLAR CELLS AND

METHOD OF MAKING SAME

EP 2,838,128 B1, Issued 06 01 2016
Bogdan-Catalin Serban, Cristian Diaconu,
Mihai Mihaila, Octavian Buiu

FIELD OF INVENTION

* Dye-sensitized solar cells (DSSCs) are alternative to p-n junction photovoltaic cells

* In DSSCs, light is absorbed by a sensitizer (anchored to a semiconductor surface)

* Charge separation takes place at the interface via photo-induced electron injection from dye into
solid conduction band — Carriers are transported in semicond. conduction band to charge collector
* Employment of sensitizers with broad absorption band in conjunction with oxide films of
nanocrystalline morphology permits harvesting a large fraction of sunlight

ORIGINAL APPROACH

* This invention is focused on synthesis, design and application to the DSSC of new 10H-
phenoxazine- or triphenylamine-based dyes

* Dye design (push—pull concept) comprises substituted phenoxazine/triphenylamine as electron
donor and cyanoacrylic acid as anchoring group and electron acceptor connected by a p-conjugated
spacer

DESIGN OF MOLECULES

,(. O
RQ:@\ R"N‘@'EWS /-oom

X R, :
N A\ J " FIG 2 - Molecular structure of dye wherein X, is oxygen
S COM or sulfur, R, is alkoxyaryl or C4-C,; alkyl, R, is hydrogen
or C,4-C,g alkyl and X, is oxygen or sulfur
FIG 1 - Molecular structure of the dye1, wherein X, is M0,

oxygen or sulfur, R, is alkoxyaryl or C,-C,; alkyl, R, is
hydrogen or C,-C,, alkyl, X, is oxygen or sulfur

f:}

M~ M
* In collaboration with M.D Damaceanu, C.-P. Constantin, S. Chisca (Petru .-/=('\ \ ?_\_,\
Poni Institute of Macromolecular Chemistry), molecule BCS-1, designed o 200¢’
and claimed in this patent, was synthesized for the first time (Fig. 3)
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“*»—¢  FIG 3 - Structure of BCS-1

CELL CHARACTERISTICS

* 4 cells (C35, C32, C25, C23) were prepared by immersing the TiO, film in a dye solution of
acetonitrile and tetrahydrofuran (6:4; v/v)

* For 2 cells (C38, C39), the TiO, film was functionalized in acetonitrile:THF: ethanol (6:2:2, v/v/v)
* For cell C39, the yield was 5.41, with no coadsorbant or optimization

|'!

FIG 4 - |-V characteristics of 6 cells realized with different solvent ]
combinations and soaking times, with and without chenodeoxycholic . |
acid (CDCA), with (450° C) and without re-firing of the TiO, film; |-V g |
characteristics of C38 and C39 were acquired at 0.88 Sun g
Ref: M. D. Damaceanu, et al., RSC Adv., 2015, 5, 53687 -é 6
E 1
5 4 = C39:14h, 00 CDCA, cthanol i}
D | === ‘38: Sh, no CDCA. ¥ .‘-_‘t‘..
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Controlled Atmosphere for STOrage facilities of fruits and vegetables:
a Low-cost multidisciplinary solution (CASTOL)

|N|{/,§q? Bogdan-Catalin Serban, Octavian Buiv, Cristina Mihaela Nicolescu, Marius Bumbac, Robert Ropotan

Scope:
Development of an innovative low-cost solution to preserve good quality of fresh food and vegetables
in controlled atmosphere storage facilities.

Original Approach: Advantages of the device under development:
The project aims at contributing to versatility - may be applied in various storage environments
food waste levels decrease by along the food distribution chain (production sites,

merging multidisciplinary concepts fransportation containers, distributors sites, supermarkets,
and achievements (Internet of Things elc)

& Phytochemistry) affordability - the device to be designed and tested is

previewed as a low-cost solution, both the hardware
(sensors array) for controlled atmosphere monitoring, and
also the procedures for quality evaluation of stored fresh
fruits & vegetables will be qualified based on a cost-
efficiency analysis performed on different technical

Data provided by the smart sensing
platforms from monitoring the
controlled atmosphere (CA)
environments, together with data
provided by the evaluation and

monitoring procedures of fresh solutions
fruits/vegetables quality will emerge in

a low-cost toolbox to be used in s2mm
various storage spaces |

Specific Objectives:

» smart sensing platform (RH, O,, CO,,
VOC, temperature) for low-cost
monitoring of CA storage facilities

» cost-efficient quality monitoring
procedure for fresh fruits and
vegetables (patterns of
phytochemical characteristics,
degree of ripening, senescence, )
alteration) during storage in CA
facilities

» low-cost toolbox with CA hardwa
monitoring and decision e 10101000V
methodology for fresh 01010 0 1001 00OV AL -
fruits/vegetables storage o 5101010001000 00
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Partners:

National Institute for Research and Development in Microtechnology IMT-Bucuresti N
Valahia University of Targoviste 7 . o c:
SC Con Cub Media SRL i SEpES

Project PN-1II-P2-2.1.-PED-2019-5248, 2020 - 2022.
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INCD pentru Fizica Materialelor
' National Institute of Materials Physics

Atomistilor street, No. 405A, Magurele 077125, Ilfoy, Romania, e-mail : director@infim.ro, web : www.infim.ro

Domeniul de aplicabilitate: vizualizarea caracterelor de securizare pe baza de cerneluri ﬂuorescente
Anti-Stokes :
Echipamentele actuale: cititoare ce folosesc surse de iluminare cu fascicul punctual de tip dioda laser
Problema pe care o rezolva inventia este legata de realizarea unui echipament pentru detectarea
insemnelor de securizare documente folosind sursa de iluminare IR de tip spot pe baza de LED-uri

_

1 Echipamentul este compus din: sursa de
iluminare inelara (3) cu sursa de alimentare
(5), o camera CCD web (2) pentru preluarea
imaginilor, toate incorporate intr-o incinta
optic etansa (1).

i

2
3
1

i

. e LD

Sursa de iluminare inelara, este formata din
24 LED-uri (lungimea de unda 950nm) si
asigura o iluminare spot de aprox 1cm
diametru si iradianta totala de 248mW/cm? la
o distanta de 5cm.

Valoarea iradiantei este peste nivelul MINIM
de aprox. 272mW/cm? necesar pentru
vizualizarea (la limita de observare) a
fluorescentei datorate cernealii Anti-Stokes.

Fluorescenta Anti-Stokes emisa in domeniul
vizibil (“galbe-verde”) de catre caracterele
tiparite pe document/inscris este preluata de
camera CCD si vizualizata pe monitorul PC.

2 N 3
(Hy 2 Sy)— s,

Intensitate (unitati arbitrare)

500 525 550 575 600 625 650 675 700
Lungime de unda (nm) Testarea la nivel de laborator (INCDFM)

Concluzie: S-a construit si testat un echipament pentru vizualizarea/detectia
insemnelor de securizare de pe documente si inscrisuri folosind sursa de
iluminare IR (950nm) de tip spot.

CONTACT: msecu@infim.ro
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= INCD pentru Fizica Materialelor
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=2+ National Institute of Materials Physics
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Atomistilor street, No. 405A, Magurele 077125, llfov, Romania, ¢-mail : director@infim.ro, web : www.infim.ro
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Fast roc'essinéﬁﬁt_eél-l‘_n;l_dgy for the fabrication of Supercond in
MgB, bulks

Petre BADICA, Mihail BURDUSEL, Mihai Alexandru GRIGOROSCUTA, Gheorghe Virg’ﬁtﬁ[.DlCA
Institutul National de Cercetare si Dezvoltare pentru Fizica Materialelor, 077125, Magurele, llfov, Romania

Corpuri supraconductoare dense pe baza de MgB, pur  Dense superconducting bulks based on pure MgB, or
sau aditivat cu diferite adaosuri, caracterizate prin aceea with different additions, are obtained by Spark Plasma
ca sunt supuse unei sinterizari asistata de un camp Surtering technique (SPS/EAST), using afast heating
electric intens (SPS/FAST), folosind o incalzire rapida cu with a speed of 1000 “C min and a modified graphite
o viteza de 1000 °C/ min si folosind matrite modificate  mold containing cylindrical insulating ceramic inserts,
cu cilindrii izolatori. Supraconductorii masivi pe baza de Superconductor bulks based on MgB, ¢an be used in

MgB, pot fi utilizati in limitatoarele de curent, current limiters; electrical equipments and motors,
echipamente si motoare electrice de putere, stocare, storage, transfer and power generation, magnetic
tranfer si generare de energie, separare/purificare separation / purification, medical devices, transport,
magnetica, aplicatii medicale, transport, spatiale, space, scientifi¢ instruments and others,

instrumente stiintifice, etc.
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Contact: ; badica2003@yahoo.com; mihai.burdusel@infim.ro; alex_bebe07@yahoo.com; aldica2000@yahoo.com
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Memcomputing in Ferroelectric Heterostructures/
Memcomputing in heterostructuri ferroelectrice

Georgia A. Boni, Lucian D. Filip, Cristina Chirila, Alin luga, luliana Pasuk, Luminita Hrib, Lucian Trupina, loana Pintilie, and Lucian Pintilie’
National Institute of Materials Physics, Atomistilor 105bis Magurele, 077 125, Romania
andra.boni@infim.ro
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component ferroslectric layers. Also this siudy evidenced that different capacitive 2) Tdu: Circuite logice cu memork capackive Logic circuts with capaciive memory
states characterze a state of partially switched polarzation and a state of totaly Nr. CBI: A2018000560 din 31.07 2018
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Metoda de caracterizare dielectrica a structurilor ferroelectrice in relatie cu
reversarea polarizarii/ A new method of dielectric characterization in relation
with polarization reversal for ferroelectric structures

Boni Georgia Andra, Chirila Cristina, Pintilie Lucian
National Institute of Materials Physics, Atomistilor 105bis Magurele, 077125, Romania
andra.boni@infim.ro

/ Motivation \

A new measurement method i proposed for dynamically
characterizing the diclectric properties of the ferroelectnic
structures of for structures with norinear response in appled
clectric field. The proposed method is based on the analyzation of
the cument during a trapezodal voltage pulse. The resuls are
based on considering an equivalent paralel RpCp oroutt for the
ferroelectric struchure and analyzaton of the ausrent for different

Theoretical considerations

The current through the circuit is gven by:

12 TC

Current (pA)

~Current (uA)

I S ) L

temporal moments. Thus the results is the evaluation of the Rp f=taoe o Sep  dvs
values in relation with different polarization degrees of the n a7 -t e
“ The appled vokage Vi, is given by: :
1 W, =V, +V, . :
FE structure - - L - . i ’
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|} ' Rs > - Eigure 2 a) The current-fme measurements during dfferent amplitudes of
- unipolar trapezoidal pulses for an upward pre-paarization of the structure: in ths
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Figure 1 (a) The equivalent circuit of a ferroslectric capacitor: Ma)m%mmwmﬂaﬁ:;hww
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measurements for the same ampliude of the pulse around coercive voitage, but for different
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The dielectric characterization obtained on a simple PZT based thin film capacitor

« C1 {or Cp) behaves like in “static” C-V characteristc

+ €2 (Crotal) shows negative capacitance (NC) at swiching

* Rp dominales the impedance of the ferrodlectric capacitor at
switching inducing the NC eflect

* NC can occur at large voltages also due to significant increase of

« analogy with paralel R-C, equivalent circut the ttal ac
capaciance/ complex capacitance is defined by

-
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Figure § The dassic quas-static capacitance/dilectric
lcsses measurement as function of voltage, for different
vaitage amrplitudes of the a.c. signal by using aLRC

/ Conclusions

* The evaluaton of the Cp and Rp equivalent orcult characteristcs for a FE capaciior during switching
results in a two orders of magnitude decreasing of the Rp and doubling the Cp values at the coercive
voltage.

* The otal capacitance has a minima with negative values and suggest that a NC during switching s
associated also with a modification of the conductivity as for other NC semiconductor in the
case of the ferroslectrics, mdummmmmammu
polarizaton compensation after reversal of the directon

* A good equivalence with dassic delectnc characterizaton

R

N
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Metoda de caracteruzare dislectrica a structunior ferroelectnce in relate cu reversarea polanzani
Ne. CBI: A 2018 00723
Autort Boni Georgia Andra, Chirlla Cristra, Pirslie Lucian
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Procedeu de reducere fotocataliticd a apei in prezenti
de fotocatalizatori eterogeni oxizi micsti de nichel, zinc

si titan
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Process for photocatalytic reduction of water in the
presence of heterogeneous photocatalysts mixed oxides

of nickel, zinc and titanium

Stefan Neatu, Florentina Neatu, Mihaela Florea, Mihaela-Mirela Trandafir
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Intansty (au )
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Figure 1. Difractogramele XRD ale
710, Evonik P25 (linia neagrd) 3i ale

Jotocatalizatorului - Ni-Zn/TiO; (9:1)
(linia rogie) si pozitile corespunzdtoare
fazelor de TiO, (A=anatas si R=rutil).
Fazele cristaline ale Ni metalic (PDF
card nr. 01-070-0989) sunt reprezentate
ca®.

Multumir (Acknowledgements):
PN-III-P1-1.1-TE-2016-1924
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2. Spectrul XPS al fotocatalizatorului
m:mo,mr)bmgmm( mzp,(b)m
2p. (c) Zn 2p si respectiv (d) O Is.

Set-up-ul fotocatalitic utilizat in acest studiu
(The photocatalytic set-up used in this study)
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Figura 3. Evolufia temporald a reactiei
globale de descompunere a apei pe
fotocatalizatorul Ni-Zw/TiO, (9:1). Conditii de

reactie: 0.025 g fotocatalizator dispersat in 25
mlL apa deionizatd; iradiere cu un iluminator
MAX-303 (Asahi Spectra) dotat cu modul UV
(250-385 nm).

F. Neatu, L.E. Abramiuc, M.M. Trandafir, R.F.

Negrea, M. Florea, C.M. Teodorescu, S.

Neatu, ChemCatChem, 2020, 12, 4642-4651;
DOI: 10.1002/¢ctc.202000691
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Procedeu de oxidare selectivd a p-cimenului din surse
regenerabile in prezentd de catalizatori eterogeni oxizi
micsti pe baza de cobalt

INCD pentru Fizica Materialelor
National Institute of Materials Physics

7712

25, llfov, Romama, c-mail; director@infim.ro, web : www.infim.ro

Selective oxidation process of p-cymene from

regenarable sources in presence of Co-based catalysts

Florentina Neatu, Stefan Neatu, Mihaela Florea

mmmmmnﬂmm
procedeu de oxidare selectivi a p-cimenului, obfinut din surse
regenerabile, in prezenta catalizatorilor eterogeni oxizi micsti pe bazi
de Co. Procedeul constd in oxidarea selectivd a p-cimenului in fazi
lichidd in prezentd de difenifi agenti oxidanfi (H,0,, O, sau aer) la
temperaturi cuprinse intre 80 §i 150 °C si presiuni cuprinse intre 8 §i
40 atm folosind catalizatori oxizi micsti pe bazd de Co sintetizafi,
prin diferite metode. Utilizarea acestor catalizatori inldturd
dezavantajele procesului clasic de sintezd a acidului tereftalic, fiind
usor de manipulat, pot fi separafi din mediul de reactie si reutilizafi,
produc conversii §i selectivitiii ridicate, astfel fiind respectate
prevederile pentru respectarea mediului inconjurdtor, iar costurile
procedeului la nivel industrial scad.

- ODAL

mmmmunnmm«m
in liquid phase in the presence of different oxidizing agents (H,0,,
O, or air) at temperatures between 80 and 150 °C and pressures
between 8 and 40 atm using Co-based mixed oxide catalysts
synthesized by various methods. By using these catalysts, the
of the classical process of terephthalic acid synthesis

Figura 1. Produgii de reactie pusi in
evidentd in reactia de oxidare selectiva a
p-cimenului in prezentd de axizi micsti pe
bazd de Co. (TCHP - terf-cimen
hidroperoxid; p-DMS — p-dimetil stiren;
P-MAP — p-metil acetofenona; p-TAld —
p-tolualdehida; p-TA - acid p-toluic;
PCHP — hidroperoxid primar de cimen;

evidenced in
seknﬁeaddadm iond’pqm
in pm of Co-based mixed oxides.

(TCHP — tertiary cymene hydroperoxide;
 p-DMS — p-dimetil stiren; p-MAP — p-
uﬂybump*m: p-TAld p-
tolualdehyde : p-TA ~ p-toluic acid;
PCHP — primary cymene hydroperaxide;
o 55

CA~ cuminaldehidi: p-IBA — acid p- : 1"“*%5&3?2& P
izopropilbenzoic; TPA —acid terefalic). | s : ~ p 4 II !; lic acid)
3w e | i I
® - Ma0, I = Mo 1:1 l___._——“———.il_._——- :
v | " ristale de acid tereftalic obinute in
| marii p-cimenului

Interaity (au)

Figura 2. Difractogramele XRD
pentru probele Mn-Co preparate
prin metoda citrat aratd cd s-au
format una sau ambele structuri de
spinel MnCo,O, si CoMnyO, in
Sfunctie de raportul Mn:Co.

Terephthalic acid

Parametrii de operare:

6+10 mmoli p-cimen,
Figure 2. XRD diffractograms for 8+40 atm O,,
Mn-Co samples prepared by the 50+ 100 mg catalizator,
citrate method show depending on temperatura 80+150 °C.

the Mn:Co ratio, one or both spinel
structures MnCo,0, and CoMn,0,

dyring p-cymene transformation

Ll

IMnlCo  2MniCe IMnlCo IMM2Co

33FF35533333

LOP TOA =IRA oTA 0P

Figure 3. Performantele catalitice
ale oxizilor micsti Mn-Co, in
termeni de distribugie ai produgilor;
obtinugi in timpul oxidarii partiale a
p-cimenului, pentru o conversie de

crystals obtained

Operational parameters: 100% a precursorului.
6+10 mmols p-cymene,
8+40 atm O, Figure 3. Catalytic performance of
50+100 mg ¢ au;lysl. Mn-Co mixed oxides, in terms of
(cmpcmmn! 80‘!"1 50 .C. p’m’“(‘f df.\"rl‘bu“'o”. Ubfaf.ncdl

during the partial oxidation of p-
cymene, at 100% conversion of the
precursor.

Acknowledgement: CNCS-UEFISCDI, project number
PN-111-P2-2.1-PED-2016-1429
CONTACT : florentina.neatu@infim.ro
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pentru stabllizarea la sta’;lonar si un Modu.' de Momtonzare si
Automatizare a intregului proces de recuperare a caldurii (MMA).
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3). Patent US 6125622 - A Windrow Turner
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Evacuare crengi Evacuare bodbe
si frunze si impuritati mici

nctie de cerintele procesului de lucru, actionarea sitei
rotative si a rotorului facdndu-se de la o instalatie electrica
de forta si comanda.
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*permite spalarea la parametrii REFERINTE

stabiliti ~ai  tuberculior  de 1). Patent US 4063565A;
topinambur. 2). Patent EPO 343756A1;
3). Patent RU (11) 2 546 182(13) C1
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" 3 ? . _  METHOD A"{ﬁ'
-APPARATUS FOR TAREET PI.ANT FOLIAGE
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are autonomie mare de functionare, pompa sistemului de irigare si fertirigare find yy ATION

alimentatd cu energie din surse regenerabile; CROPS IN ARID, SEMIARID AND SUBHUMID-DRY CLIMATE,
- Tn timpul sezonului rece poate fi stocat in spatii protejate, ferit de intemperii; project number PN-Ill-P1-1.2-PCCDI-2017-0254, Contract no.

- are o constructie simpld, cu componente cu pret de cost redus si reglaje usor de efectuat  27pccDI / 2018, within PNCDI IIl.
de catre un singur operator
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! R
oate fi reglat’ simplu si  REFERINTE:
rapld n functie de d;stanta dlntre randurile de plante 1 US Patent 6343749 B1 - MOBILE DRIP
- inaltimea de lucru a rampei poate fi reglatd cu usurintd de catre un singur il

" 2) US Patent 7883035 B2 - MOBILE DRIP SYSTEM
operator, rampa putandu-se utiliza atat la plantele cu talie joasa cat si la 3] US Patent 9420952 B2 - MOBILE DRIP

iy Aorpd IRRIGATION WITH PRECISE AND UNIFORM WATER
plantele cu talie Tnalta Sicr i
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Seminte
nevatomate

semintele prinse intre band si tambur s poatd
evacuate prin orificiile alungite ale discurilor, fara a Fig. 3
fi traumatizate. '

s REFERINTE:

Bia. o Buhler Germania, GOLFETTO, OCRIM, (Italia), AYBAKAR (Turcia), CARTER-DAY
9- (SUA), EXACTOSIZER, HEID-CIMBRIA (Austria), AEROMEH din LUGANSK (Ukraina)
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PiEs] hegasd
.....

.....
.....
.....

atunci c&nd intre randuri dlstan;a este mai mare, iar pe rand dtstantele sunt mai mici. A i —— Q=
REFERINTE:

EP1266552A2, EP1520461A1, EP1762129A1, US20110118926A1, US20110231061A1, US9513376B1
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FARMER Desktop Weather station
computer WiFi

e Ch

Technical equipment for working the arable
substrale adapted to conservative technolo

Camcorder
RealView

Solar collector Solar collector

51, S2, 53, T1: temperature sensors
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REFERENCES:
1). Patent CN203947039 (U) — Rural
household garbage composting device

_‘_ s - 2). Patent CN108341697 (A) — Household
o eyt A syt e s waste recovering and composting device
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e (B e ey ohag
259.51 25915 25696

Bl 25471 25437 25416
23675 23663 23655

Evolutia cresterii gradului de uzura a
celor 3 cutite tip dalta

Cutit tip dalta OLC 45 tratat termic Cutit tip dalta OL 50

Cutit tip dalta OLC 45
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Process for obtaining superhydrophobic materials
by laser ablation

Urzica Iuliana, Simon Agota, Udrea Cristian, Logofatu Petre Catalin, Pascu Mihail Lucian

iuliana.iordache@inflpr.ro
National Institute for Laser Plasma and Radiation Physics, Romania

Patent number: A/00475/02.08.2019

Abstract: The invention relates the design and implementation of a flexible, adaptive and low cost innovative system for
the production by laser ablation in different environments of materials with "lotus" effect, superhydrophobic materials,
using a laser in ultra-short pulses. The lotus leaf, the rice leaf, the butterfly wing and the water-strider spider legs have
surfaces that possess several uniquely beneficial properties, such as extreme water repellency, self-healing, self-
clcaning, anti-bacterial, anti-corrosion, enhanced heat transfer, drag reduction and improved corrosion resistance.

Recently, superhydrophobic surfaces, for which water contact angle is higher than 150° and sliding angle less than
10°, have received attention due to the many potential applications ranging from biological to industral processes and
usable/ applicable properties, not only scientific but even in daily life.

/ } Experi m e ntal Set-up Line pattemed surface . ‘\

& c&.«’ En B

=i f - I . |
= NEYAC Laser 4

I~
-

scanning path

|

(AT ¥
SN S Y CHET S I

Graling patemed surface

Manulacture [ingerprint systems
" of polymeric malerialy

1j;
[ >

7

\ Al surface irradiated in the environment The replica of the pattern on the PDMS J/
Advanges / Applications \

(1) developing of pattern superhydrophobic metallic

surfaces using an innovative, flexible and low costs by »To create  superhydrophobic  food
nanosccond laser ablation system; packaging!

(2) nanosecond laser ablation takes place on the surface

of a target with controlled composition whose We know that the COVID-19 is a highly
stoichiomel_ry 1S reprgduc.ed in the ablated materal; infectious disease. Evewone s responsible for
(3) the ablation takes place in different environments, reducing the spread and must take simple
whose composition can be chosen so as to represent a precautions.

chemically inert environment compared to the ablated

elements or from a reactive environment; » To create superhydrophobic surgical gloves!
(4) both roughness and surface morphology can be

controlled experimentally by surface variations and laser »To create superhydrophobic metallic
parameters; surfaces for naval industry, food industry !

(5) the additional procedures performed on the surfaces

after structuring are non-invasive techniques;

(6) obtaining a fingerprint system can be applied
niversally to a wide class of polymeric materials;

Acknowledgements: The present research was supported by the
Ministry of Research and Innovation -Nucleus Programme
LAPLAS VI/16N/ 08.02.2019.
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All-optical spatial light modulator based on functionalized DNA
Adrian Petris'", lonel Valentin Vlad?, Petronela Gheorghe!,
lleana Rau?, Francois Kajzar?

“adrian.petris@inflpr.ro
INational Institute for Laser, Plasma and Radiation Physics, Bucharest — Magurele, Romania

% U" jversity POLITE A of Bucharest, Faculty of Applied Chemistry and Materials Science, Bucharest, Romania
atent agglication number: A 2016 01038

Abstract: The patent application describes an all-optical spatial light modulator (AOSLM) for applications that require the modulation of the optical phase of a
laser beam. The refractive indes of DNA nonlinear optical (NLO) material functionalized with the CTMA surfactant and doped with the photoisomerisable
cromophores DR1 o;.D{)B is modified according to the intensity distr ibutioirof a modulating laser beam.

A probe laser beam with the wavelength outside of the NLO material speetral sensitivity, superimposed on the modulator beam inside the material, will have the
optical phase modulated according to the refractive index distribution induced by the modulator beam in the NLO material,

/ P Operation principle of the AOSLM \ ﬁ'l'llc essenfial element of the modulator is the 11011linc:11\
| NLO material — optical material - DNA biopolymer — dye complex
) LBA ’

", W Probe beam
|/ Modulated beam ‘ “
L P, ..“-_w._ -

* New “green” photonic material with applications in organic photonics and
electronics; low cost; from renewable resources

* Transparent in Vis and NIR
2=633 nm

* (Good thermal stability

* DNA double stranded helix: large free volume for molecules — fast photo-

/ Qomcrization of DR1/DO3 dye molecules and their protection. /
/ » Application of AOSLM for LASER BEAM SHAPING N\
Pump beam OFF Pump beam ON
_—
. Y
3 ;“X \ Gaussian profile 1 !ﬂi I:ﬂ! j “Doughnut” profile
g / } of the probe beam B ‘;J \ ‘,-' | of the modulated probe beam
/ \ (TEM,,, mode) A \

> ' i i (~TEM,,* mode) /
Y B W wr \‘:“- ‘.—‘%l“-

- » Magnitude of phase change in AOSLM
et of measurement
Pump-probe interferometric method with direct spatial reconstruction of optical phase (DSROP) from a » Extracting the phase intormation=DSs S8 =S

single fringe pattern, introduced by us (Opt. Express 21, 31303 (2013); Rom. Rep. Phys. 67, 1373 (2015)

Eur. Pol. I. 110, 130 (2018)) LL B S
= e Reference beam -~
| + EEERN Fringe Paticrn with ML induced phase changes lvurier Transform
i ! TFRT
NLO material Probe laser Phase
Unwrapping
: _ Proheheam BSl Goermmbseninl 0 = 7
o) wd L1
- g !'!“d% , POQ;IJ % A=633 nm Tnwrapped phase Wrapped phuse '
%:“;" de% ; P Experimental dependence of A®,; in DNA-CTMA-DR1/DO3 solution on
4*53% pump laser intensity
P 3D map of the light-induced spatial phase modulation A®,,; \ J
extracted from the fringe patterns
e
=0.65 W/ent [=2.54 Wenr
u =-05lnd ~-2671ad u
AB o [xs?)-_’ﬂ@m (x y)rae, (x 7)) AV (. r)=40,, (x.y) .
: 2 el DNA-CTMA-DRT solutinn

A (000, Y ey = 0,98 [ Wefa] ] i, ,‘,T,p(n,n.a:; ﬁ_s_ig,ém’ )

F= 498 Wiem?

1= 13,38 Wioar i
by =487 rd Ag = -13.16ad A0 . (00, LYrad) = 114 (W e o 000 fem®)
DNA-CTMA-DR1 solution i :
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/

LOVE WAWH-\/CE ACOUSTIC WAVE SENSOR BASED ON NANOPOROUS GOLD

»/ DANA MIU, CRISTIAN VIESPE, IZABELA CONSTANTINOIU
&

NATIONAL PATENT APPLICATION A00305/02.06.2020
DOMAIN: SAFETY, PROTECTION AND RESCUE OF PEOPLE

\/ ABSTRACT: The invention refers to a Love-Wave Surface Acoustic Wave (LW-SAW) sensor having
nanoporous (NP) gold as immobilization layer, which can be used as a biosensor for the detection of
biological materials (proteins, nucleic acids, bacteria, viruses, etc). This is the first time that NP gold has
been used in LW-SAW,

Love-Wave SAWs based on NP gold have improved sensitivity, selectivity, response and recovery
time, compared to LW SAWs with a dense gold layer. The novel LW-SAW structure will have considerable
impact by allowing sensitive, label-free early detection of various diseases.

Interdigital transducers The structure of LW-SAW consists in a
piezoelectric substrate, a guiding layer and an
immobilization layer. For the first time, this
structure is modified in the invention by replacing
the dense gold immobilization layer
conventionally used with a nanoporous gold
layer, which is placed on top of the guiding layer.
The biological material is detected after

immobilization by means of a sensitive material

_ . \ deposited over the nanoporous gold layer. The
oidiayer | Quartzsubstrate o oporous gold layer has a much larger specific
Guiding layer surface and a greater reactivity towards the

analyte, leading to an increased sensor
Construction of Love-Wave Surface Acoustic Wave Sensor sensibility.

Sensitive layer
Analyte

The morphological structure of the ryym
nanoporous gold includes open spaces which
are accessible to the biological analyte and
have dimensions of the same order of as &
those of the detected materials (enzymes, gWZEs & SOAPRLAR ALER.
antigens, antibodies, etc). The open P sANCAL ¥ Heg) f. &
structures favor stable binding of the Phal
sensitive layer over large surfaces of the gold
immobilization layer at high concentrations,
and rapid reactions with the biological i
analytes. The surfaces of the structures also E¥mERaND s T e : : Eveas BT —
present greater reactivity than the surface of
a dense gold layer. " | bfi: surface; right: cross-section

!

ACKNOWLEDGMENTS:; THIS WORK WAS -SUPPORMA GRANT OF THE ROMANIAN MINISTRY OF RESEARCH AND INNOVATION, CCCD%F ISCDI PRDJEW
NUCLEU PN16N/08.02.2019.
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PROCEDURE EOR THE DETECTION OF GASES IN REAL TIME BASED ON

\ Fp URIER ANALYSIS

I(:DIUT NICOLAE, CRISTIAN V]ES&E}, DANA-MARIA MIU, AURELIAN MARCU

NATIONAL PATENT APPLICATION NO. A/00295/2020

Invention Classification: 12. Safety, protection and rescue of people

W/

The invention refers to a procedure for the detection of gases using Surface Acoustic Waves sensors (SAWS), based on Fourier
spectrum analysis, which leads to increased precision of analyte detection.

The SAW detection method currently used is based on measurement of the frequency variation of the fundamental frequency of the
SAW oscillator in the presence of an analyte. The sensitivity of the method is therefore limited by this operating frequency, since the
sensitivity is higher when the frequency is higher.

An increase of the operating frequency implies modification of the SAW sensor design, as well as more complex associated
electronics (more expensive and complex amplifier and SAW design).

Through the procedure in the present invention, detection is obtained through comparison of the position of one or more of the
harmonic components of the Fourier spectrum of the SAW oscillator in the presence of the analyte, with a reference spectrum which is
registered in the absence of any analyte. Based on the difference between the actual position of the harmonics and the reference
spectrum, the presence of the analyte 18 deduced.

The detection system includes a SAW sensor, an amplifier and an
oscilloscope (see figure).

The procedure of analyte detection is: E '

- a reference spectrum is acquired in the absence of the analyte using the 1 i i
oscilloscope; g SUURER, N
- a harmonic is chosen from the spectrum in the inset of the figure (1.43 E Geymrmin o i

Aneliudine (dBny

GHz, for example);
- the SAW sensor is exposed to the analyte (methanol, for example)

-
- the spectrum is acquired in the presence of the analyte using the ‘ @ @

oscilloscope; \
SAW sensor S

- the new position of the harmonic component used (which, for example, is

1.43 GHz in the absence of the analyte) is determined

- the presence of the analyte (methanol, in our example) is detected from
the frequency shift of the harmonic component used in the presence of S
the analyte

4

without the need to modify the fundamental frequency itself:
The invention has applications in the domain of detection of gases and Volatilg Organic Components

ACKNOWLEDGMENTS: THIS WORK WAS SU.l}PgRTED BY A GRANT OF THE ROMANIAN MINISTRY OF RESEARCH AND INNOVATION, CCCD s
UEFISCDI PROJECT NUCLEU PN16N/08.02.2019.
CONTACT: NILPRP, LASER DEPARTMENT, QUANTUM DOTS, NANOPOWDERS AND THIN FILMS GROUP, HTTP:/QDNTEINFLPR.RO/
DR. C. VIESPE (cristian.viespe@inflpr.ro) |

|
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A process for the analysis of ethylene from gas mlxtures

TR Cristina-Mihaela ACHIM (POPA)"", Ana-Maria BRATU', Mioara-Elena BERCU',
Dan Constantin DUMITRAS', Doru Constantin Adrian DUTU'
"National Institute for Laser, Plasma and Radiation Physics, Bucharest — Magurele, Romania

13th Edition of

Contact person: cristina.achim@inflpr.ro

Short presentation: The patent application no. A/00068/2019, refers to a NOVEL procedure for the analysis of ethylene from gas
mixtures, with USEFULNESS in the human breath analysis, assessment of pollution, and surgical smoke with great MARKET OPPORTUNITIES
through the applications given by the quality evaluation of fruits, plants, and vegetables. The procedure consists of the ethylene gas detection unit,
presented according to the process and includes, the acoustic unit along with a tunable laser in frequency and amplitude, the manipulation of the
gas mixture and the electronics required to determine the ethylene concentration. Following this procedure, the concentration of ethylene is
obtained, based on the electromagnetic radiation absorption with a specific wavelength.
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}' ol o a
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= _ Absorption coefficients of ethylene at available
C o CO, laser wavelengths.
wm

P-nsm diplay

The experimental DESIGN for the analysis of ethylene using laser photoacoustic spectrometer.
Advantages & Applicability

1. Medicine - human health assessment: The analysis of human breath for diagnosis of diseases has certainly one of the highest potential impacts on public health and quality of
life. In clinical medicine, breath testing is the least invasive of all diagnostic tests, presenting minimal risk and negligible discomfort to patients. Trace ethylene analysis of the
breath composition gives information about various processes occurring inside the human body. One such process is lipid peroxidation in which free radicals induce oxidative
degradation of the polyunsaturated fatty acids, causing cell damage and cell death. In a normal situation, free radical formation and antioxidants are balanced. Under certain
conditions (e.g. UV radiation, ionizing radiation (X-ray) trauma, pulmonary and skin diseases, heart failure, diabetes, mental disorders, cigarette smoke, etc.) this balance is
disturbed.

2. Life sciences and Food quality evaluation - analysis of surgical smoke, pollution and evaluation of fruits, plants, and vegetables: germination of seeds, ripening of
climacteric fruits, plant resistance to stress factors and plant response to pathogen infection. Ethylene acts as a vegetal hormone produced by all plant tissues, is transported by
diffusion through plant tissues, increases the plasmatic membrane permeability, has muitiple effects on the cell metabolism, increases the oxidative processes, the transport
inside the cells and the biodegradation of the organic acids and chiorophyll, plays a major role in many metabolic processes.

Applicability pictures

Sats AM. Popa € Boan M o &
Nordestuche method o Yt Quasy evaeaon
Sclentific Reports 11 T7R (0011 MysSmd agt0 008841306001
1302
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HETEROSTRUCTURES BASED ON INORGANIC PEROVSKITES FOR
PHOTOELECTROCHEMICAL APPLICATIONS

ANDREI FLORIN, SCARISOREANU NICU, ION VALENTIN, DINESCU MARIA

NATIONAL PATENT APPLICATION A00830/02.12.2019
DOMAIN: ENERGY AND SUSTAINABLE DEVELOPMENT

The invention is related to an original
procedure  for the  obtaining  of
heterostructures based on LaFeO, (LFO) and
BiFeO, (BFO) perovskites with enhanced
photoelectrochemical stability. The
heterostructures were manufactured via
pulsed laser deposition (PLD) technique on
Nb doped SrTiO; (STON) conductive
substrates. The functionality of these devices
was tested in a three-electrode system
coupled to a photoelectrochemical cell. The
electrolyte in which the samples were tested
1s a strongly alkaline NaOH solution (pH =

3.7). The irradiation was performed using a

: . laser diode emitting at 405 nm.
Photoelectrochemical setup: 1. Photoelectrochemical cell; 2. Potentiostat, 3. Laser

diode; 4. Focusing lens; 5. Chopper; 6. Stand for the photoelectrochemical cell;  AFM images for heterostuctures with LaFeQ; as final layer
7. Counter electrode; 8. Working electrode (LaFeO /BIFQO heterostructure);
9. Reference electrode; 10. Thin films prepared by PLD.

The results confirm the great photoelectrochemical stability of

heterostructures based on LaFeQ,/BiFeQ, in strong alkaline experimental

conditions. Potentiostatic 111easurements show excellent stability for the

heterostructure having LaFeO, as top material, with a maximum of the

photocurrent density of ca. 0.45 mA/em?® at 0.4 V vs Ag/AgCl. A huge

value of the photocurrent density was obtained during the potentiodynamic

measurements for the heterostructure with LaFeO, as material surface. , - . .

- — AFM images for heterostuctures with BiFeQ, as final layer

- BFO LFO STON

| —LFoBFO STON
—B8FOLFOSTON
~—— LFO BFD STON

--nl-k L L

Densitate de fotocurent (mAfem>2)

Densitate de fotocurent (mAfcm2)

00 02 04 06 08 10 12 14 18 18
Potential E fata de Ag/AgCI

Potentiostatic measuremerits Potentiodynamic measurements

Acknowledgment:This work was supported by CCCDI-UEFISCDI, projects number PN-111-P4-1D-PCE-2016-0911

Contact person: Andrei Florin; florin.andrei@inflpr.ro

284



EUROINVENT 2021 — INVENTIONS & INNOVATIONS POSTERS

NATIONAL INSTITUTE FOR LASERS, PLASMA AND RADIATION PHYSICS

Method of obtaining pressure sensors based on thin films of ecological lead-free piezoelectric
material ((Ba, ,Ca, )(Zr,Ti, ,)O; deposited by pulsed laser deposition

SCARISOREANU N.D., ENEAN,, VIESPE C., IONY.

NATIONAL PATENT APPLICATION A/00747/18.11.2020
DOMALIN: safety, protection and rescue of people

JACouStic wave

The technical problem solved by the present

IDL invention consists in obtaining new sensors type

- = T SAW- Surface acoustic wave for the detection of

R @ “‘@ pressure variation. These sensors use as sensitive

— layers ecological materials based on a solid
--,, |  SAWsensor : — sgiutiqn of calciu.u11—d9ped bgrium titanate and
Substrat (STO) zirconium-doped  barium titanate (Ba, Ca )

Frequency meter | - (Zr,Ti; )05 (BCTZ). The sensor used was made
Ay A Measurement }.— on a single crystal substrate of SrTiO;. The

sl sensitive thin film of BCZT is obtained by the

method of pulsed laser deposition (PLD) in the
oxygen atmosphere, at a temperature of 700°C. In

‘ . - order to determine the electrical properties of the
The sensors were tested in real laboratory and environmental conditions, the  BCZT thin films and to integrate them in the test

response of the sensors to the pressure variation being presented below.  device at  different pressures,  various
Following the tests we can conclude that the response of the sensors is configurations of metal electrodes were deposited

Functional scheme for obtaining SAW sensors based on BCZT for detecting pressure
variation

deposits of metallic Au electrodes with a thickness

of approximately 200 nm were made on the

SAW sensor response hased on BCZT  piezoelectric active thin films using a mask with

thin films deposited on STO, subjected  injerdigital type electrodes (TDT) with a period of

fo pressure variation in laboratory 50\ and a digit width of 50 um. Au wires with

oians a diameter of 50 pum and a length of

approximately 5 cm were glued to the Cr / Au

0 20 300 40 S0 60 70 80 electrodes. For gluing, conductive Ag paste was
| used, with a concentration of Ag particles of at
least 70%, and the procedure was performed using

: thin films deposited on STO, subjected _ . ) - i
’M t0 @ pressure variation in real an optical microscope. In this way four wires were
attached to each sample, which corresponds to the

Frecventa (kHz)

SAW sensor response based on BCZT

L JLEERNT e

l environmental conditions
! input signal and respectively output.
The use of the BCZT thin films as a sensitive layer in the SAW sensor offers some
\ indisputable advantages:
» they are ecological materials - they do not contain toxic chemical elements;
« has a high dielectric constant (3000), small dielectric losses (0.001) and piezoelectric
coefficient d33 ~ 200 pm/V;
‘s adequate functionalization of the BCZT thin films ensures a frequency jump of 60 kHz
and an ordinal response time of milliseconds;
* room temperature detection.

| Acknowledgment:This work was supported by a grant of the Romanian Ministry of Research and Innovation, CCCDI-UEFISCDI, projects number
PN-III-P1-1.2-PCCDI-2017-0172

Contact person: Nicoleta Enea; nicoleta.enea@inflpr.ro
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Process of experimental realization of Ag/ SiO, multilayer by
optimized thin film depositions for metamaterial applications

The invention refers to a process for making a recipe using the
optimal deposition parameters, with the aim to achieve a Ag /
Si0, multilayer using the magnetron sputtering technique.

In the process, sputtering takes place successively from the
SiO, and Ag targets, which are placed on two magnetrons in the
deposition chamber and in O, (for the SiO, target) and Ar (for
the Ag target) working gas flow, introduced using flowmeters.
Their designed, precise shape, orientation, and arrangement of
these SiO2 and Ag component layers affect the electromagnetic
waves, to create a structure of metamaterial. Exactly like an
arrangement of artificial structural elements, with advantageous
and unusual electromagnetic properties.

T 1423431t 38141%.
b.":?';-"-: SEEss
A .‘:"C»..d:.‘:.,.-‘.o
- p - e - > .
fm‘ ﬂ] ” ’q -l > A . - ,'." ‘l:" > "a :
u Ll - - &= = E =
EeR TR R RS
. x| S Begs %%
F;‘E}m‘\hw SNSRI A A @ g F:f A ol
Traditional materials: A & - @%@ "-:1 r‘" '
clay, glass, woad. [1, 2] = 0 4 %@ @

D\

Artificial materials: Metamaterials have
enabled manipulation of electromagnetic
waves and produced new functionalities.

[1-4]

In the experimental conditions, silver and SiO, films with a uniform,
reproducible nanoscale structure were obtained. The structural
analyses show that the films have a granular-like and pinhole-free
microstructure. The crystallites orientation, the granulation and

columnar growth are evident in the Ag depositions.

We used metallic, semiconductor, and insulating nanostructures to
construct the metamaterial structures. From the surface of the
targets it is deposited individually, directly on the surface of the
quartz substrate, the SiO, and Ag component layers, having good

crystallographic quality of the layer on large deposition surfaces .

Petronela GAROI, Cristian Viespe, Florin GAROI, Valentin CRACIUN

National Institute for Laser, Plasma and Radiation Physics, Laser Department
Apel Laser SRL

NATIONAL PATENT APPLICATION A/00772/ 23.11.2020
DOMAIN: Energy and sustainable development

L2s
.‘ .r
e Schematic representation of the magnetron
n, spuftering equipment used to obtain SiO,
and Ag component layers, which improve
the properties of metamaterial structures.

The complex structures that perform a
special function, such as transparently
blocking a specific color of light. [3, 4]

This Ag / SiO, multilayer, obtained from thin
coatings, has dielectric and plasmonic qualities
which improve the properties of metamaterial
structures and space microsatellites due to the low
values of the refractive index.

References:
1.8teven A. Cummer, Metamaterials, Cloaking, and Acoustics
2.Jeremy Wagstaff, hitps://www.hulffpost. com/entry/metamaterials-more-than-invisibility-scientists n 4501918

3.Wenshan Cai & Vladimir Shalasv, Optical Metamaterials Fundamentals and Applications
4.Photonics Crystals and Metamaterials: from Superlensing to Cloaking (Pendry's dream)

CONTACT: DR. PETRONELA GAROI (petronela.garoi@infipr.ro)
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HPTLC densitometry method for the analysis of irradiated thioridazine solutions

based on laser-induced fluorescence and fluorescence lifetime characterization

Tozar Tatiana, Boni Mihai, Andrei Relu Ionut, Staicu Angela, Pascu Mihail-Lucian

: ! : ) ' o1y .
tranal Tnstitn . and Radiatio Department

m 18.03.2021

1. Technical field 4. Invention results

The invention belongs to the industrial and laboratory cquipment classification. sz . -
5 ¥equping B o Thiotdazne (TZ) dissolved in ultrapure water.

The invention can bhe applied in the technical fields of chemical engineering and s i
o L o I/ concentration = 2 mg/ml e
technology. ; . 2 : ; o . ; 5
5! o T7Z solutions were irradiated with laser heam at 266 nm, emiticd by an Nd: YAG laser (6 ns FWHM, 101 Hz, 6.5 m]).

o [ligh Performance Thin Chromatography (IIPTLC) provides supedor informatdon o Exposure time= 1, 15, 30, 60, 120, 180 and 240 min.

on the separation of complex samples for qualitative and quantitative evaluation of

pharmacculicals, plants and herbs, pesticide mixtures, forensic samples, dyes and

intermediates used in the food or cosmences industry, g
# ; i B3 DR g
o o O — alvsed si v diff " S k ——PE-3EE0 0GRS
o 'I'he HPTLC technique 1s used to analysed simulraneously different samples wich 5 B ooy
zero fisk of cross-contamination, offering the advantage of evaluating the samples g g ot
PE: 3.06£0.05 08

i itf dl ‘ct 3 (absor 1 FESCE ‘. 18 B
using different detection modes (absorption, fluorescence) P73 3740 00

[ T

— P R e
plate 454109 %

3 3 I H 12 5

o The invention relates to an HPTT.C densitometer able to generated the Tuorescence

chromatograms, the laserinduced tluorescence specrra and fluorescence lifenme of

Plala devalopment direction 2

Irncreity G 07 A unil)

the constituenrs of the samples, obtaining qualitative and quantitative iInformation, B ) BRI e o
. . n S . Fluorescence signals resolved in time of T4 and
o The invention was validated for thionidazine and was uscd to obtain the i i : : R
e PR N T R 1ts photoproducts and their fluorescence hifetime.
chromatograms, fluorcscence  spectra and  fluorcscence lifetime  of  the [ —
photeproducts of thieridazine prior exposed to laser radiation, #) HIPTLC plate, developed in the mobile phase, visualized ar 254
nm; by 3D chromatograms of T'Z and its photoproducts, resulted
2. State of the art from laser-induced fluoreseence seanning on OX direction.

o [PTLC is the most advanced form of thin layer chromatography and consists of
chromatngraphic lavers that have the highest separation efficiency.

o To obtain product separation on a 1IPTLC plate, the following steps
are required: sample application, plate development, dedvatization
(il applicable), and detection.

o For sample application and plate development, existing
technologics arc mature and no improvements are needed.

Interaity (2105 mrb ot

a For the deicction of scparate compounds an the

TIPTLC plate, there are two ways of detectdon [/

visualization, qualitative and quantitative.

o The qualitative method: the HPTLC plales are

introduced in a viewing cabinet equipped with two T WO w w R 'h:mle('gf W W oe W

= ekt
T (0% Ty eed 365 py ANd. YR e The evolution of the fluorcsceace spectra of TZ and its
photographed. photoproducts,

o The quantrative method: called densitometry, is

based on detecting separate substances an (he
TPTLC plate based on fluorescence or absorpton
and generates the chromatogrames,

5. The technical problem that the
invention solves

o The use of a laser diode for excitadon instead of conventional
lamps provides better reproducibility and sclectivity of cxcitation
rachiation, providing fast and accurate measurements, especially in
quantirative determinations,

o Severil densitomerers, with various detection systems,
were developed: patent no, SUGHI261 A1,
UIS4591272A, US4150899A, and 5243401, .

HPTTLLC densitometer setup used for recarding the a) steady-state
and b) dme-resolved fluorescence; legend: | — laser control unit,
2 — laser head. 3 — translational stage with HPT1.C plate on i,
4 — spectrograph, 5 — oscilloscope. 6 — control unit for

photomultiplier, 7 — photomultdplier.

Q

The densitometers use as excimation sources lamps such as
deuterium  (UV), halogen-rungsten  (visiblel, or mercury o The excitation sources can provide manufacturers with miniaturization
opportunitics and lower cost solutions for the manufacture of new

densitometers,

{various spectral lines), and & monochromator for wavelength
selection.

o Tn the Muorescence module, the excitation radiation, usually 234 nm or 366 nm, & The beam emitted by the laser dindes ean be casily coupled o optical fibers.
B s i e e o An advantage in using picosceond pulsed diodes is the possibility of determining the fluorescence lifeime of the
compounds,
3. The invention o The innovative method benefits from the superior characteristics of laser radiation compared to conventional light
sources, namely coherence, directionality, monochromaticity.
© The invention offers the vertical and horizoatal chromatograms of compounds o By using Taser radialion, a pood spatial resolution of the disttibutinn of compounds on the HPTLC plate is
separated on HPTT.C plates by recording laser-induced fluorescence spectra and the obtained, allowing a better focus of the radiation on the plate and the investgation of an area determined by the
Huoteseencc lifetime. beam size (in this case 1.6 x 1.8 mm).
@ The excitation source is a laser diode emitting at 375 nm (pulse duration of §7.7 ps, o Determining the fluorescence lifetime can help to discriminate two molecules with overlapping fluorescence
pulse frequency 30 MHz, and an averape power of 490 1W), speetra hut with different fluorescence lifetimes.
The radiation emirted by the diode is direcred perpendicular to the HPTLC plate. o The higher scanning resoluton of the HPTLL plate obtained by using a laser beam with a small cross scetion can
An automatc XY stage Is used o move with 1 mm inerement in the OX and OY allow the purity of the compounds o be determined by evaluating the fluarescence in the OY direction for the
directions the HIPTLC plate. same spot in the chromatogram band.
o An optical fiber positioned at 457 from the incident beam, is used to colleel the - -
fluorescencce signal emitted by the compounds separated on the plate. 6. Advantages and apphcatlun
o The fiber 15 alternately coupled to a spectrograph or photomuluplicr, to record the o The invention offers the laser-induced fluorescence chromatograms, the fluorescence spectra, and lifetime of the
fuorescence spectra or fluorescence signal resolved over dme. compounds scparated on the HIPTLC plate.
o The tluorescence signal 1 recorded n the OX direction (horzonmal chromatogram - o To our knowledge, there is no reported up to now, a method to iovestgate the fluorescence lifeime of
the evoluton of the fluorescence of a certain compound) or OY dircetion (vertical compounds from HPTT.C plates,
chromarogram - the evolunon of all compounds in a sample). o Comparing 1 IPTLC densitometry with HIPLC-ITD :
o The fluorescence spectra / Auorescence iT“C'ﬂ.‘?iI)' and the {luorescence lifetime for + HPTIE dL’I"IH‘-Iﬂ_)mETr}-' 15 more ﬂd'\-'anmgﬂi_)u.\: due o ars si mphr‘lrv, ﬂL‘\TIl’)!hT’\'. Accesst hlllf\,
the compounds separated on the HPTLC plate are obtained. * for HPLC-I'LD the fluorescence spectra cannot be obtained for photoproducts that do nor spend enough
time in the FLD detector;
optical o *  HPTLC densitometry provides a much faster diserimuinauoen than HPLC-FLD, where optinmuzing the method
flber beam can take a long tme,
——"’,’-‘\‘ | o The translation to industrial applicarions requires the use of existing equipment (pulsed emission laser diode
. B w ‘s . HPTLCplate cxcitation source in the ficld of picoscconds, a spectrograph coupled with an ICCD, o photomultiphicr coupled with
- - XY an oscilloscope and a automatic translation stage) |
[ | B automatic o This invention can be applicd industrially by a complete automatizaton of the data acquisition and processing for
stage the developed equipment.

ior aned et 1, CNCS/COCDT-
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INSTALLATION FOR WATER Method of making rectangular and square tubes of aluminum alloys,
DISINFECTION by the process of friction stir welding (FSW)

Patent Application for Invention No. A/00067/22.02.2021 e ree o0 A N tor, Trotorrs. Romanter STRBU Nicusor-Alin, Timisoara.

Author: PhD student Emilia Dobrin, ISIM Timisoara Romania: VLASCICI Miomir, Timisoara, Romania.

Applicant: National Research & Development Institute for —PRis®( Saronl esearch & Development fnsttute for Welding and Materials

Welding and Material Testing — Timisoara, Romania Address: 30, Blv. Mihai Viteazul, Postal Code 300222, Timisoars, Timis, Romania
Fields of Technical specification
5 Technical specification Tube cross section: (10 - 100 mm) x (10 - 100 mm). Material: aluminum alloy sheets, thickness

» Medicine - Health Care - Cosmetics Ultrasonic (US) generator: "0gc 2 - 5 mm. Friction stir welding (FSW) process for execution. Friction stir processing
« Industrial and laboratory equipment (FSP) for structure consolidation.

: : power 500 W Applications
* Environment - Pollution Control frequency 20kHz Products: various sctups: light constructions: outdoor welded structures. Ficlds of application:
. : clectro-technique. construction. manufacturing. rolling stock and automotive industrics.
* Ultraviolet (UV) set: Novelty items
; wer cme Exccution of rectangular or squarc tu of alummum alloys, as a more cthicient technica
) ] %9 160 W/eny? ion of ! bes of aluminum all flici hnical
o 1/l solution, alternative to manufacture of tubes by extrusion, rolling or other welding processes.
3 length 1554 mm
diameter 15 mm Components
. ! Description (figure 1) -l» ;::-‘:IA
1- tank 3 - Sheet B:
. 2-support 4 - Clamp;
; 5 5 - Visc;
. 3-industrial tap e
‘ 4-snotrode 7 - FSW machine;
5-])18(85 8 - FSW tool.
6-tube
7-UV lamp Figure 1. Mcthod
of exccution of
§ 7 s 592 8-assambly cmniar and
9-area \ square tubes, by
1 1-distribution box e
" 5 : Claims
Advantage ) am ) 12-mon ory box 1. Mcthod of making rectangular and square tubes of aluminum alloys by FSW., characterized
* It covers a more efficient water disinfection process in that, it uscs a model 1, a sheet 2 and a sheet 3, bent as U-shaped profiles on the model 1,
* More optimal operation by remote monitoring of the installation placed on a FSW machinc 7, so that a FSW tool 8 rotates and moves between the sheets 2 and 3,

« It shows a better efficiency by registering, saving, archiving and real !0 Weld the shets and make a tube.

- 3 ommdli 2. Device for the mcthod of making rectangular and square tubes of aluminum alloys,
time data transmission in a local area network charactenized in that, it has the following components: a model 1, a sheet 2 and a sheet 3, bent

« It has a more efficient control by remote control of the installation as U-profiles, fixed with flanges 4, vices $ and screws 6, around the model 1, so that the a FSW
tool 8 welds the sheets.
Information: tel. +40 256 491831, fax: +40 256 492797, e-mail: centa@isim.ro Information: tel. +40 256 491831, fax: +40 256 492797, ¢-mail: centa@isim.ro
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Method and device for FSW joining and FSP processing,
with tiited parent metals

Patent application No. A 2020 00291 / 27th.05.2020/ OSIM Bucharest.

Authors: VERBITCHI Victor, Timisoara, Romania: DASCAU Horia-Florin,
Timisoara, Romania; BOTILA Lia-Nicoleta, Timisoara, Romania: COJOCARU Radu,
Timisoara, Romania

Applicant: National Research & Development Institute for Welding and Materials
Testing - ISIM Timisoara

Address: 30, Blv. Mihai Viteazul, Postal Code 300222, Timisoara, Timis, Romania

Technical specification

Matecnal: aluminum alloy sheets, thickness range | - 4 mm. Friction stir welding (FSW) process
for execution. Friction stir processing (FSP) for structure strengthening.

Applications

Target products: components and parts for devices, clectrical appliances, welded structures and
transport means. Ficlds of application: electro-technique, manufacturing. constructions, rolling
stock and automotive industries. Increasing the quality level of the parts made by FSW
equipment, by improving the operation procedure.

Novelty items

Tilted parent metals, as a simple solution to reduce load and stress on the tool during FSW and
FSP. instcad of tilted tool dnive, as a difficult solution for the same aim.

ol

2 i Figure 1.

Y Device of the
L oz L . method for
a _ FSW joining
. ' Y ' and FSP
processing,
with tilted
K 7 4.5.6 3 2 1 parent metal

Description (Figure 1)
Mecthod and device for FSW joining and FSP processing, with tilted parent metals (PM),
characterized in that it uses a base plate 1, two clamping plates 2 and 3. screws 4 and
accessorics 5, 6; these picces fix PM sheets 7; base plate | is tilted at ananglke @ = 1 - 3 “ to the
table 8 of a FSW (FSP) machine, using a calibrated part 9; processing tool 10 performs
movements v(z) = v(x) tg a, comrclated by sofiware; tool shoulder progressively penctrates
sheets 7; burrs decrease and productivity increases.
Claims

1. Mcthod for FSW joining and FSP processing, with tilted parent metals:

2. Device of the method for FSW joining and FSP processing. with tilted parent metals.

Information: tel. +40 256 491831, fax: +40 256 492797, e-mail: centa@isim.ro
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Preparation, optimization and application technique of recycled
materials provided from electrodes of the spent car batteries

Patent No. RO 132873 A0, BOPI Nr.10/2018 page 27 / Patent application No. A00282/20.04.2018

Authors: Simona RADA" 2, Mioara ZAGRAI', Marius RADA', Eugen CULEAZ, Adrian BOT"

INational Institute for Research and Development of Isotopic and Molecular Technologies,
Cluj-Napoca, Romania
2Technical University of Cluj-Napoca, Romania

“method of new materials obtained from the recycled electrodes from spent car batteries and
doping with CuO powder. New electrode materials were investigated by the analysis of X-ray
diffraction and measurements of cyclic voltammetry. The X-ray patterns show diffraction
peaks corresponding to the metallic lead phase with cubic structure, as main phase and traces
of PbO, and PbO crystalline phases. The doping with 20 mol% CuO can improve the
reversibility of the cyclic voltammetry, to reduce the amount of hyrogen evolution and to
remove of passivation phenomena of the anodic electrode by increasing of residual current
density in the potential range of 0 and 1V. Technique has the following advantages: i) the
recycling of active mass of the spent electrodes by an eco-innovative, low cost and low energy
consumption method; ii) the recovering of recycled materials in the environment from which
they came from — like new electrodes for renewable batteries.

e

ﬁhe invention relates to a preparation and optimization technique, namely melt queching\

[ y
P U RP O S E ‘ the efficient optimization of the recycled lead from spent lead acid
battery in order to new applications as electrode material.

DESCRIPTION -
x=0% Cuo
disssssmbied 1 xCuO-(100-x)[4PbO;: Pb] -
).' —_ ' x = 0 and 20 mel% CuO E |
(- O 2 X T O E e X - —
- 2 : i g 20 30 40 50 60
; A Cu & CuO
- 10minutes e 2% 2 40 8 60

L " 2 theta [degree]
Figure 1: The preparation scheme of the recycled and copper-doped electrode materials.

ADVANTAGES | bl '\ gy

» simple preparation method, high purity products;
» the recycled electrode and modified with cupric oxide |
has electrochemical performances clearly superior to
the undoped electrode;

» no processes of hydrogen evolution were evidenced;
» the phenomena of anodic passivation are diminished
by the doping with CuO contents (see Figure 3). |
> the metallic lead (the diffraction peaks of the metallic |
lead phase can be observed in the Figure 2) was - DY, i —
recycled from spent plates and optimized with 20 mol% | W AE R W6 WE T AR Ge: MR e
CuO for applications as electrode material at the car | b

atte”es Figure 3: Cyclic voltamograms of the recycled and copper-doped
4 materials as working clectrode at a car battery

x=20% CuO

-
|

current density [A/cm =
(-]
1

i
-
1

‘ MTI'I'UTII. NATIONAL DE | CHCH;REMGLMEW _gh_ i
"'mmm'iﬁmm“mw"“ N/ [ The financial support of this work was provided by the PED project No. 82/2017
b

“* e oGl e " and the Romania — JINR Dubna 2021 and the Nucleu project with the No. 19350101.
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Figure 2: X-ray patterns of the recycled and copper-doped materials.
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UCTURES BASED ON PHBV AND Fe DOPED ZnO NANOSTRUCTURES AND THEIR OBT:
PROCESS

PATENT REQUEST Nr. A 00322/09.06

M. Stefan’, M. Rapa?, O. Pana', D. Vodnar®, E. Matei?, D. G. Barta?, A. Popa', D. Toloman', C. Leostean', S. Macavei'
'NATIONAL INSTITUTE FOR RESEARCH AND DEVELOPMENT OF ISOTOPIC AND MOLECULAR TECHMOLOGIES, DONAT 67-103, 400293, CLUJ-NAPOCA, ROMANIA
JUNIVERSITY POLITEMNICA OF BUCHAREST, CENTER FOR RESEARCH AND ECO- METALURGICCAL EXPERTIGE (ECOMET), 313 SPLANL INDEPENDENTEI 000042 BUCHAREST, ROMANIA
JUNIVERSITY OF AGRICULTURAL SCIENCES AND VETERINARY MEDICINE , 3-3 CALEA MANASTUR. 400372 CLUJ-NAPOCA, ROMANIA

ABSTHACT

_ were designed for antimicrobial food packaging. According to the invention, the nanostructure compoclllons tions co
tion of PHBV (in mass percentages) dissolved in a mixture of dichloromethane and ethanol as solvents, in volume
sll'rhg at 60 °C, 400 rpm for 30 minutes and 0...1% (in mass percentages) of Fe doped ZnO (ZnO:Fex%) (x= 0%, 0.1%

by using th

EXPERIMENTAL

ZnO:Fex (x= 0, 0.1,0.3%) nanoparticles -
chemical precipitation method

SYNT;HESB PROCEDURE FOR ZnO NANOPARTICLES
e,

procedure are: flow rate

- ] 3 of 04 - 36 mL / h,
:.::::. i E : vepar #B0H - vm in the m d
rmi e emceic +16.63 - 16.77 kV and

COVOF the needle to the
e .
/ collector of 14 cm.

ZnO:Fe0.3%

'ADVANTAGES
»Zn0. Fex nanuparticles were obtained by the precipitation method which is a simple and inexpensive method that not require
sophisticated equipment.
»The process for obtaining antimicrobial nanofibers is simple, versatile, reproducible and takes place by electrospinning the PHBV !
ZnO: Fex solution at room temperature, without high energy consumption and without toxic solvents.
»The procedure requires small amounts of ZnO:Fex nanoparticles and PHBV solution, respectively to coat the PLA film by

PLA/PHBV/ZnO:Fe 0,1%

I PWPHW!ZnO Fe 0,3% -
CO"CL“S'ONS Ei o T —

' "_; coated with PHBV / ZnO:Fex nanostructures have a good microbial adhesion;
| obtained PHBV / ZnO:Fex nanostructures offer suitable mechanical and thermal properties, good barrier
t light, water vapour, oxygen and carbon dioxide;

NATIOMAL INSTITUTE FOR RESEARCH AND DEVEI.OPHEIITG
BSOTOPIC AND MOLECUALAR TECHNOLOGIES
Donat 3t 87-103, 400293, Cluj-Napoca, Rowsanla
Fhooe +40-2G4-584037; +90-723-020000 Fsc +40-264~420042
E-mail: militim <, Weix wwe itim-¢.mo
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Abstract

e

4ZIRCON DENT SRL, Cluj-Napoca, Romdénia

The novel af invention relates to a preparation technigue of new ceramic materials based on partially
stabilized zirconia with other oxides after sintering at room temperature. This technique combines the
sintering method used in ceramics with the melt quenching method used in glasses and implies a high
temperature solid state reaction process. By using oxides and carbonates as starting materials in the
presented procedure, high purity ceramic products will be obtained — a requirement solicited by the
medical field. The analysis of X-ray diffractions data shows that the invented ceramics noted with PI1 and
PI2 have two main phases, namely cubic zirconia (c-ZrO,) and tetragonal zirconia (t-ZrO,) phases. The
formation of tetragonal or/and cubic zirconia crystalline phases is highly desirable in technological and
medical applications while the monoclinic zirconia (m-ZrO,) phase has limited applications due to the
volume expansion which yields micro-cracking and the mechanical instability in the ceramic. These high
temperature zirconia crystalline phases were also detected in the commercial brands (BC1, BC2 and BC3)
used for the dental applications.

P U R PO S E i) synthesis of new zirconia ceramics (PI11, PI2) in arder to minimize costs and to improve dental |
aesthetics; i) stabilization of high temperature zirconia phases.

DESCRIPTION

metallic oxides
Zr0s, Y304, SiO:,
Fe: Oy, NMgO

carbonates e
. " !‘;:,"'
N2y OO, N

SN 25010805 70Zr0:-15Y:0, PH
0.5Fe:04°5.5N2:0-6MgO-8Y:05-108i0: - 70Z+0: PR

‘ . : uniaxial : Sint?,ring —) | coramic materis
mixtures _'I compactation o 1400 °C. 2h ceramic material ‘

ADVANTAGES I -

» The analysis of X-ray patterns illustrated in the Figuré"_

2 shows that: i) the invented ceramics (noted as PI1, PI2) B

have the diffraction peaks corresponding to the ZrO, (zirconia) g J a4 A - e
phase stabilized at the cubic (c) / tetragonal (t) structure; £

ii) in the commercial brands (noted as BC1, BC2, BC3) used for " - A ~ =
dental technique were also detected tetragonal ZrO, and/or , ; | Pi2
cubic ZrO, phases and small amounts of monoclinic ZrO, phase , -

(for the samples BC2 and BC3) ; - l | P

» The absence of monoclinic ZrO, phase (responsible of micro-

o = ~ ————— el

Figure 1: Preparation scheme of the ceramic materials.

- mzZro, - tZrO,

M A A e

R Wy T T WA T i
T T T T 1

cracking of the material) in the PI1, P12 and BC1 samples; =0 30 40 50 80 70 80

» The change of color of the ceramic by the adding of Fe,0,
\ contents (white = cream);

1 theta [degree]

/ Flgure 2: ¥-ray diffraction patterns of the prepared ceramics
» ¥ (P11, P12) and camercial ceramics (BC1, BC2).

INSTITUTUL NATIOMAL DE CERCETARE-DEZVOLTARE PENTRU
TEHNOLOGI IZOTOPICE S| MOLECULARE
Sir. Donil 67-103, 400203, Ciu)| b&dpﬂ ROMAMLA
1131 +AN-ZBA-SRANST; Fan +40-284-420042; GEM: +40-T31-030060 !x SEAS

P T R SGS T

: v

The financial support of this work was provided by the Bridge project No. 106BG/2016

and the Romania — JINR Dubna 2021 projects.
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PREPARATION, INCORPORATION AND APPLICATION TECHNIQUE
OF RADIOACTIVE WASTE IN GLASSES BASED ON B,0,-PbO

Patent No. RO 134558 A0 BOPI No. 11/2020 page 29 / Patent application No. A00097/25.02.2020
SIMONA RADA'Z ADRIANA DEHELEAN!

'National Institute for Research and Development of Isotopic and Molecular Technologies, Cluj-Napoca, Romania
2Technical University of Cluj-Napoca, Department of Physics & Chemistry, Romania

The invention relates to a preparation, incorporation and application technique‘
of new glasses based B,O;-PbO host glass (PbB-Wastes products) as an
alternative for the immobilization of radioactive waste and development of
new optical materials. The experimental model used for the testing of the
photoluminescent properties shows a good efficiency, a selectivity depends on
the nature of the component ions and an increased reproducibility. The
proposed procedure allows: 1) the immobilization of a high level of radioactive
waste n the glasses; 11) the immobilization of the volatile components from
the radioactive segment; 111) applications of the PhB-Wastes products for

_/

=GP E=TE >

optoelectronic devices.

AIMS
»Obtaining of new B,0,;-PbO glasses as
an alternative for the immobilization of
radioactive waste;
»Development of new products with
luminescent properties suitable for the
optoelectronic applications

the

——

ﬂ QPI.\B-\K-’a:\-t? .‘
. /

ROCK
< R
- v

N s
¥

/,5//%

ADVANTAGES

radioactive waste;

ions in the host matrix

» Simple preparation method for the luminescent materials;
»Method for the capture at low temperature of the volatile
contaminants from radioactive waste;

> A theoretical model for the immobilization in glasses of the

» Superior luminescent materials due to the presence of

EXPERIMENTAL PROCEDURE

RESULTS

Melt at

B,0,-PbO(1:4
H,BO, fl700°c. for 10 min[ | W1 (-9

M1a) M1b)

EQEIY s melt PbB-Wastes
Sm,05

i quenching products
Tb,O;

1 Melt at 1| B205-PbO (4:1)
000 °C. for 10 min| M2a) M2b)

Preparation scheme of the PhE-wastes products.

M1a)

I “

x5m,04(100-x)[B,0,-4PbO],
x=0and 10 mol % Sm,0,

1% | 7

xTb,0,(100-x)|B,0,-4PbO|
x=0and 1 mol % Tb.O,

Intensity [a.u.]

PL intensity [a.u.]

20 30 40 50 60 70 80 9010 20 30 40 50 60 70 80 90
2theta [degree]

2theta [degree]

550 575 6DD 625 650 675 700 725

Wavelength [nm]

M23) M2b)

.[ fy
m m '3“0%% m 8%

xTb,O, (100-x)[4B,0,-PbO),
%=0 and 8 mol % Tb,0,

x5m,05(100-x)[4B,0,-PbQ],
x=0, 5 and 30 mol % Sm,0,

Fig. 1. Images of obtained PbB-Wastes products

Mi1b)

Intensity [a.u.]

M2b) N~k b, =352 nm

PL intensity [a.u.]

10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 BO 90
2theta [degree]

2theta [degree]

@ {

— e

Fig. 2. X-ray patterns (the images on the left) and
photoluminescence spectra y
(the images on the right ) of PbB-Wastes products

wncll 0% |
450 475 500 525 550 575 600 625
Wavelength [nm]

Q For the radioactive waste with a high content of volatile components, [B,0,-4PbO] glass matrix (M1) prepared at 700 °C will be used
due the immobilization of a content up to 10 mol % of uranium and 1 mol % of plutonium;

O For the radioactive waste with a high level of uranium and plutonium, [4B,0,-PbO| glass matrix (M2) prepared at 1000 °C will be used
because a high rare earth content up to 30 mol % Sm,O, and 8 mol % Tb,0O, can be immobilized.

‘0 Obtained products have potential applications in the field of laser s due to the luminescent properties of the immobilized ions.

| ot

NATIONALINSTITUTE FOR RESEARCHAND DEVELOPMENT OF ISOTOPICAND

This patent was funded by UEFISCDI, by the Postdoctoral Research Project No.33/2018 and MEC

MOLECULAR TECHNOLOGIES

A

Donat 5t. 67-103, 400293, Cluj-Mapoca, Romania
Phone: +40-264-58403 7; +30-731-030060 Fax: +40-264-420042 “Cay
E-mail: [tim® fimecl.ro, Webwwitinec,

by Nucleu-Program, project PN 19 35 02 02 project.
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'Automated cold plasma treatment line for the quick
activation of leather and fabric surfaces

ctudoran@itim-cj.ro

@ The presented cold plasma treatment line was built by the authors with the goal to have in our laboratory an
automated treatment system which can plasma treat narrow rolls of leather or textile materials, in order to obtain
special properties on their surfaces: hydrophobic and/or hydrophilic surfaces, and also anti-fouling/self cleaning
surfaces. This device enables us to obtain the aforementioned properties at laboratory scale, and the results can
easily be up-scaled at industrial level. This treatment line is based on a new type of cold plasma applicator head
with its power supply (Romanian Patent application RO201800648A, 2018-09-05).

The entire treatment line resembles a full size industrial line and it contains the following components: a roll which
contains the material to be treated (leather / textile) (2b), a drive mechanism (2,2a,6,7) which moves the material
through a dying stage or a spraying stage (4) (which deposits nanomaterials), the cold plasma treatment stage (3),
which activates the material/leather surfaces right before the dying/painting process and a quick drying system
(5,5a) which dries the material with hot air after its staining stage. All these components are held in place by a
metallic frame (1). In the lower part of the picture, marked with (A) and (B) we present the aspect of the
generated open-air plasma working in helium (A) and in argon (B). The plasma has a temperature of 36...40 deg.C
for an input power of 50W and a gas flow rate of 5|/min.

@ Our treatment line can be very easily converted for the plasma treatment of both leather bands (A) and textile
(cotton, linen, etc.) bands (B).(Figure 1 A and B)
=4 | Lt (A) o Sl

) turicn g rullis

) Maln storag= rellefar the rrateial ko be plasan treated
F Leather srip/rck T Wt vl i el bl Lo b e e
(3) Laburatory inace plase gereslo SV oulpul caven FW Pl treated taila belt

B Hutair gur
) HoLal o dacgent nesli

sy gL f rarop s Sepodan (3} Lehorwrory made 2lima ganerater 1300 | TEuT powerk

@

(B} Lesther belt dive siaten jadepied from a betsendes]
) s o ollis A wari ac)

{73 Spees controlier [AC vanac)

Figure 1. Our laboratory made small scale plasn{a treatment line

@ In Figure 2, marked with (A) and (B) we present the aspect of the generated open-air plasma working in
helium (A) and in argon (B). The plasma has a temperature of 36...40 deg.C for an input power of 50W and a
gas flow rate of 51/min.

Figure 3. Result examples: hydrophobic leather (A)

A B
Figure 2. Our cold plasma applicator head generating open-air type
and hydrophobic cotton fabric (B)

plasma discharge in Helium (A) and in Argon (B)
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Electrohydrodynamic propeller for in-atmosphere propulsion; rotational device
_ n first flight

Marius CHIRITA'"', Adrian IETA'?
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Romania, * Electrical and Computer Engineering Department, SUNY Oswego, 7060 State Route 104 Oswego, NY, 13126-3599, USA
*Corresponding author: chirifizi@gmail.com

A rotary ionic engine with possible applications to in-atmosphere propulsion was developed [1]. We designed electrohydrodynamic
(EHD) propeller-counter-electrode systems in which the propeller spins and fies (Fig.1-3). The EHD propellers are the first
rotational ionic devices to fly. Commercial plastic propellers were converted to EHD propellers by equipping them with conductive
electrodes. An axial shaft is used to inject high voltage (HV) in the blades through the conductive material running along the blades.
A surrounding ground electrode helps create an intense electric field when high voltage above corona onset is applied. The forces
acting on the propeller blades create torque which eventually results in propeller rotation. Negative bias voltage was applied to test
propellers with masses and diameters ranging from 0.2 g to 28 g and 3.5 cm to 25 cm, respectively. They were able to spin and fly
either off the shaft or sliding upwards on the shaft. The voltage (U), current (1) and rotational speed (n) characteristics in positive and

negative ion mode are presented in Fig. 4.
insulator support

Fig.1 Sample propeller electrode design; copper tape runs along the trailing

edges, and metal pins (about 1 cm long) are attached lowards the blade tips. Fig. 2 Left e

Right, propeliler can fly along the HV shaft
i: ® rotaiond soeed - - apeve §+‘
. . * FOEROSN SO - DOGE e 8
" : ar CEETR A T ] * as
'“ » DUTETE - DSV ;

clatiovad tg-ns I'UJll
4
o
ourent lmA|

5 e §‘
s -]
] e 5 ..’ b X
5 0.cs
.-.... .
veitage (W]
Fig. 3: (a) system overview (b) propeller fight above cylinder (c) top view of the Fig. 4: Polanty testing. The setup in Fig. 3a with propeller at
ground cylinder. (d) propeller top view - propelier designed with copper tape ngbcmmcml:pualuudbrmm
(insulated) and two pins per blade. (e) Propeller setup with cylinder removed. positive and negative polarites.

Table: Comparison of propeller performance in gases at atmospheric pressure. An EHD propeller (2.56 g, 12.6 cm diameter) was
placed axially on a high voltage metal rod at a 2.5 cm height inside of a 14 cm inner-diameter ground cylinder with a height of 18 cm.
The system was placed in a glass enclosure equipped with a three-way “open/close/open” valve connected to a rotary vacuum pump,
pressure gage, and gas supply pipe. Pressure inside the glass bell was controllable in 0.1 P, (atmospheric pressure) increments.
Data was collected up to the highest achievable voltage before the breakdown or the power supply tripping occurred. All liquid gases
have a 5.0 purity and were obtained from Linde Gas, Romania.

Gas/Mixture U [keV] I [mA] n [rot/s p [kg/m? specific gravity flight

SFg 60 0.33 27.36 6.17 5.12 yes
COy 31.5 0.33 28.95 1.81 1.51 yes
Air 27 0.34 28.68 1.20 1.00 yes

When the 12.6 cm diameter 2- blade propeller (2,56 g) was loaded with an additional 5.73 g, 11.16 N/kW for thrust/power and 5.68
N/m? for thrust density were obtained at 27 kV at Po in the air. These values exceed those reported by MIT [2] for the first ionic plane (5
N/kKW and a designed/desired thrust density of 3 N/m? ). A higher value than in air (15.95 NkW and 1.75 N/m?at 21 kV ) was obtained
in CO2. The top was 33.98 N/kW and 1.75 N/m? at 25.5 kV in sulfur hexafluoride (SF&). Supplementary technical data and relevant
videos can be found at: https //www sciencedirect.com/ science/article/pii/ S0304388619300890,
https://ww.youtube .com/watch 7v=0g8z7wWioJs

ACKNOWLEDGMENTS: This work was supporied by a grant of the Romanian Minstry of Education and Research, CCCDI, project number PN-II-P2-2. 1-PED-2019-3646, within
PNCDI lll. The suthors acknowledge the contributions related to this work to Dr Liviu Mocanu, Mihai Marghitas PhD student, and Mircea Nicolsescu, PhD student, all from Applied
Physice/Condensed Matter Department, National Institute for Research and Development in Electrochemistry and Condensed Matter, Timisoara, Romania. SUNY Oswego, USA and
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PROCESS FOR PRODUCINDG WHITE PORTLAND CEMENT-BASED CEMENTITIOUS TILING
MATERIALS, WITH SELF-CLEANING CAPACITY

Andreea HEGYI, Elvira GREBENISAN, Adrian-Victor LAZARESCU, Henriette SZILAGYI, Vasile MEITA, Mihaela SANDU, Cornelia BAERA

Patent application

Claim 1: Process of producing cementitious composites based on white Portland
cement, respectively tiling elements, with self-cleaning capacity.

Claim 2: Self-cleaning mortar based on white Portland cement.

Claim 3: Micro-concrete with self-cleaning capacity, based on white Portland cement.
Claim 4: Micro-concrete tiling elements based on white Portland cement, with self-

cleaning ability.

No. A/00117 / 17.03.2021

The invention relates to a process for obtaining a compaosite material,
based on white Portland cement, natural river aggregates, additives
and TiO, nanoparticles, with self-cleaning capacity and, respectively,
finished elements, in the form of liles, intended for use in the
production of finishes in the form of coatings by tiling the surface of
the outer or inner walls of buildings or other inclined or vertical

elements thereof.

Innovativeness:

- capitalizing on local potential by developing new compositions
of cementitious matetials and prefabricated elements.

- self-cleaning ability, under the effect of solar light radiation or
artificial UV radiation.

- long-term preservation of the aesthetic appearance of buildings.

- making surfaces safe for the population ensuring a low degree
of contamination with microorganisms.

- the ability to contribute to the reduction of air pollution by
reducing the concentration of oxides of type NOx, SOx

- the ability to contribute to the reduction of water and soil
pollution by substantially reducing the need for the use of
substances intended for cleaning, maintenance and
maintenance of construction surfaces.

Recovery of the degree of whiteness-self-
cleaning effect in the situation of staining with

rhodamine B
Natural river aggregates Natural river aggregates Cement Nanoparticles Admixtures | Fibres Fibres
clasz. /4 mm granuloma class. 4/8 mm Tio: | 19 6
| Dosage | Dasage | | Dosage Dosage | | TDosage | Dozage Dosage | Dosage

] Il 1 1 I {

| Mixing — wet mixing | Mixing — dry mixing | Mi
Maortar or micro (depending on the

designed mixhire) cementitions with
self-cleaning ability are ohtained.

| Casting in patterns |

| Vibration in pattemns |
|

| Conditioning 24 b, 20+3°C, 90+5% Ril |
1 ‘

‘ Demoulding / Storage until testing The cladding cl Fis

Phumeatabyric |
Sl Clraming |
Rartaee

Ability to inhibit biofilm development (Penicillium sp.) on the
surface of micro-concrete specimens with self-cleaning
capacity
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Sustainahle development of local communities in Romania, through
the enhancement/preservation of historic huildings

Anamaria BOCA, Tudor Panfil TOADER, loana Camelia TISE, Lidia Maria LUPAN

Local communities within the reach of historical monuments can develop economically and culturally by their integration and
promovation in the tourist and cultural circuit. In Romania can be found numerous buildings with historical value, which are in
various stages of degradation, or even abandoned. These monuments are at risk of loosing their original value if interventions of
rehabilitation, consolidation or restoration are not carried out. In order to identify the structures with historical value and propose
an optimal solution for their rehabilitation, it is necessary to understand the initial conception, the technical details, the traditional
materials used. This stage requires the collaboration of specialists in the field of architecture, engineering, topography, archeology
or restoration.

Rehabilitation and
Restoration

Architecture

Engineering
Topography
Archeology or
Restoration.

. . . Fig.2 Proposal of restoration of Constanta
Fig.1 Constanta Cazino before restoration Cazino

Preliminary research on the structural problems of historical monuments will be carried out in order to define the
appropriate intervention techniques in accordance with the principles of conservation and restoration through the combined use of
traditional materials and techniques with modern and innovative ones. Those communities where the historical monuments have
been conserved and integrated in the tourist circuit, have attracted an increased number of tourists therefore the econamic activity
have also increased.

Historical
values

=
o

Cultural - Sustainable

development

'Réforrﬁd c'hudrch
Santamarie-Orlea, HD
HD-II-m-A-03445

These rehabilitated monuments should be promoted and included on a tourist route taking the example of TRANSROMANICA - The
Romanesque route of European heritage. This will lead to the sustainable development of the communities they are part of, from
both economically and cultural points of view. The economic growth will lead to increased jobs, development of infrastructure in
the respective areas and possible investments.

' 1.https:/ /www.sospatrimoniu.ro/sos-articole/patrimoniu-din-tara/item/189-monumente-istorice-uitate-de-autoritati
2.Boca A., Toader T.P., Mircea C. (2020), Romanesque Historical Monuments Reconstruction by Using Original Materials and Recycling of
- Those That Have Lost Their Historical Value, Proceedings2020, Volume 63, Issue 1,7
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MASONRY ELEMENTS BASED ON UNBURNED CLAY WITH THE ADDITION OF INDUSTRIAL WASTE

Gabriela Adela CALATAN, Tudor Panfil TOADER, Lidia Maria LUPAN, Carmen FLOREAN

1.Context

The compositions of clay with ash and limestone sludge were made with the following proportions: 60% clay, 20% ash and 20% limestone
sludge (specimen 2 at 40 days and specimen © at 1 year); 50% clay, 25% ash and 25% limestone sludge (specimen 3 at 40 days and
specimen © at 1 year) and 40% clay, 30% ash and 30% limestone sludge (specimen 4 at 40 days and specimen 10 at 1 year).

The clay compositions with dumped waste and gypsum sludge were made in the following proportions: clay 70%, dumped waste 15%, and
gypsum sludge 15% (specimen 5 at 40 days and specimen !! at 1 year); clay 60%, dumped waste 20%, and gypsum sludge
20%(specimen 6 at 40 days and specimen 1~ at 1 year); and 50% clay, 25% dumped waste, and 25% gypsum sludge (specimen 7 at 40
days and specimen 1= at 1 year.

2.Materials and methods

Unburned clay bricks

dumped waste dryed gypsum sludge

3.Experimental results

£ 10 -
= 9
Z 84 All mixtures was tested at 40 days after manufactured, and
= 7- after one year after manufactured.
E 6 - No mixture has cracks when dried. All the values of densities
s 5 - of the specimens reached the equilibrium humidity, are
8 g i included in the interval 1600 - 2000 kg / m3. The mechanical
E 2 : strengths are higher than the control sample. The
3 | - ﬂ “ E ﬂ composition with the addition of 25% ash and also 25%
= 0 - | . . L limestone sludge, has the highest mechanical strength of all
1 2 3 4 5 6 7 & 9 10 11 12 13 mixtures; 8.2 N / mm? at 40 days from manufacture and 8.9
Samples N / mm? at 1 year. The results confirm that industrial waste
. . can be used as an additive in the clay matrix for making
® compressive sirenght at 40 days  # Bending strenght at 40 days unburned clay bricks, resulting an environmentally friendly
» compressive srenght at 1 year  ® Bending strenght at 1 vear and healthy material.
4.Conclusions

All the conclusions confirm the fact that the industrial waste can be successfully used as an addition in the clay matrix intended for the production
of unburned clay bricks

The bricks made according to the studied recipes can be successfully used to make environmentally friendly constructions, energy efficient and
which give a pleasant and healthy climate to the inhabitants.

1.Lazarescu A., Szilagyi H., Baera C., Hegyi A. Befoane alfernative-Betonul geopolimer. Cercetari si oportunitati emergente, Editura Napoca Star (2020)

2. Calatan G., Hegyi A., Dico C., Mircea C. (2015), Additives influence on the earth characleristics used in vernacular construction, Ecoterra -Journal of environmental
Research and Protection 12(1):7-20.

3. Céldtan G., Hegyi A., Mircea A., Grebenisan (2020), Cercetari experimentale privind utilizarea cenusii de termocentrald ca adaos /a realizarea cardmizilor din argild
nearsd, Rev.Constr, vol XVII0000
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INFLUENGE OF T10, NANOPARTICLES ON THE MOLD RESISTANCE OF CEMENTITIOUS COMPOSITE
MATERIALS

Elvira GREBENISAN, Adrian-Victor LAZARESCU, Andreea HEGYI, Henriette SZILAGYI, Viad STOIAN, Carmen FLOREAN

The aim of this paper is to demonstrate the influence of titanium dioxide (TiO,) nanoparticles on the ability of the self-cleaning and the
resistance of development of bio-film, of the cementitious composites, in terms of conditions of contamination with mold spores (Penicillium sp.
or Aspergillus sp.), by determining the appearance and dimensions of the inhibition halo, as well as its maintenance over time.

1. Context: 3. Experimental results:

» Mold contamination — one of the causes of building degradation.

> Penicillium sp., Aspergillus sp. — some of the most common mold
species that attack the surface of buildings.

Aspergillius sp.
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2. Materials and methods: e

Tab. 1. Recipe for preparation of cementitious materials Fig. 3. The average diameter of the inhibiticn halo

| to the amount of cement(%)
| Water / dry material ratio 0,45

Amount of neno-TiO, in reltion. o 4 5 3 46 4 & 8 10 12| | h||u|“ !Il'[“l

JFErEiirmin

Fig. 4. Percentage reduction, over time, of the average diameter of the inhibition halo

PDA
g
- UV sterilization system & Fig. 5. Identification and microscopic analysis of the inhibition halo (a), transition zone (k) and
Aspergillius  Penicillium photoactivation antimold capability intense growth Zone (c) for spore contamination Penicillium sp.

i

=ldentification and analysis of
~ halo inhibition.

™~ =Examinalion and  analysis
traces of growth biological
material on the cementitious

composile surface.
=Analysis mode of development
of biological material in the outer

area of the specimen. Fig. €. Identification and microscopic analysis of the inhibition hala (a), transition zone (b) and
intense growth zone (c) for spore contamination Aspergillius sp.

4. Conclusions: in the case of both exposures to mold, the maximum efficiency of the cementitivos composites was observed, namely the development and

P maintenance of a maximum inhibition halo, during 72 hours of exposure; the development of 3 contamination zones was observed: the inhibition

tranzition zone, the intermediate zone and the intense growth zone of the mold-type biclogical material.
Halozoneof * the control sample (0% TiO,) also initiates an inhibition halo, but it disappears most quickly. This control behavior is due to the reduced native TiO,
inhibition content of white cement.

— Gementiiols o the 2% nano-TiO, composite sample shows the best resistance to action Penicillium sp..
composite specimen < Gin 3 B S 3 <
- WL | the case of Aspergiiius sp. not all samples managed to maintain the inhibition halo during testing.
growth = composite samples with 36 - 5% nano-TiO, have a satisfactory behavior fo both types of contaminants, thus, cumulating the resistance to the
action of the 2 types of fungi, it is possible to define this concentration range of nano-TiO, right field of maximum efficiency.

the use of more than 5% TiO, nanoparticles in relation to the amount of cement is neither cost-effective nor economically motivated.

Fig. 7. Graphical representation
of contamination areas

Folli A., Jakobsen U. H., Guerrini G. L., Macphee D. E., Rhodamine B Discolouration on TiO, in the Cement Environment: A Look at Fundamental
Aspects of the Self-cleaning Effect in Concretes, 1. Adv. Oxid. Technol. Vol. 12, No. 1, 2009
| Krysa 1. et al., Pholtocatalitic performance test, Institute of chemical tehnology, Prague, Faculty of Chemical Tehnology
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INFLUENCE OF Na,Si0,/NaOH RATIO ON THE COMPRESSIVE STRENGTH OF GEOPOLYMER PASTE

Bradut Alexandru IONESCU, Adrian-Victor LAZARESCU, Mihail CHIRA, Carmen FLOREAN

The construction industry has the fastest development in the world. These world statistics show that 260,000,000 tons of cement are
needed annually. The cement industry is responsible for producing CO, emissions because, for the production of one tone of Portland
cement, about one tone of CO, is released into the atmosphere leading to air pollution. In order to try to protect the environment from these
harmful emissions, sustainable solutions must be sought. An alternative to traditional concrete is ecological concrete based on alkaline

. activated mineral binders. Geopolymers are a subelass of alkaline activated concrete.

For the production of alkali-activated geopolymers, the most used activators are a combination of sodium hydroxide (NaOH) and
sodium silicate (Na,SiO,).
Compressive strengths increased as the ratio of sodium silicate to sodium hydroxide increased.
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The compressive strength of the alkaline-activated geopolymer pastes based on fly ash and alkaline activator solution (Na,SiO; + NaOH-
10M) was between 34.54 N / mm? for a ratio of Na,SiO,/NaOH=2.5 and 26.29 N/ mm? for a ratio Na,SiO;/NaOH=1. Compressive strength
decreased by 23.9% for one ratio Na,Si0,/NaOH=1 compared to resistance for one ratio Na,Si0,/NaOH=2.5.

RESULTS ]

7 days -
eemmm——— |

- » Abdul Aleem M. I., Arumairaj P. D. 2012, Geopolymer concrete-a reviewer, International Journal of Engineering Science &Emerging Technologies,
February 1(2):118-122
= Davidovits J. 1994, High-Alkali Cements for 2™ Century Concretes. In Concrete Technology, Past, Present and Future, ACI SP- 144.383-397,
* Hardjito D., Rangan B. V. 2005, Development and Properties of Low-calcium Fly ash-based geopolymer concrete, Technical Report GC1, Civil
Engineering Faculty, Perth Technical University, Australia
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Improving the thermal comfort in an attic using the appropriate
thermal insulation

Tudor Andrei SALAJANU, Tudor Panfil TOADER, Lidia Maria LUPAN, Anamaria BOCA

Due to climate change, the summer months are getting hotter and hotter and this
trend is getting worse.

In summer, excess heat is
stored in thermal insulation
materials

Eliminate thermal discomfort
during summer nights due
hight temperature

Propose

Thermal insulation with 15 ¢cm of mineral wool

/R

T —

— Outside
— Inzige

The thermal phase
shift was 6.8 h, and the
highest temperature
was felt at 22 o'clock
in the evening
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Fig.2 - Distribution of surface temperatures of the
element during a day, using mineral wool insulation

Fig.1 - Distribution of layers of the analyzed
element

In order not to feel discomfort caused by temperature fluctuations, the graph showing the indoor temperature

should have a tendency to linearity, or the temperature on the inside to reach its maximum value when the
outside temperature is lowest.

Thermal insulation with 15 cm of wood fiber insulation boards

Temperatre profie

Temparature [*C]

— Temperature &t 3pm, 11am and 7am

— Temperature al Tpm, 11pe and 3am

(1) Gypsum board (12.5 mm)

(3) Ampatex Cento

(3) Gutex Mutiplex-tog (150 mm)
(@) Soruca (15 mm)

(5) Bresther membrans sd=0,05m
(8) Rearventiated level

g

" |
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The thermal phase
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temperature was felt 3
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Fig.4 - Distribution of surface temperatures of the element
during a day, using wood fiber insulation boards

Fig.3 - Temperature profile within the
element at different times

The replacement of the mineral wool having a storage capacity of 1300 J / kg K, with wood fiber insulation
boards having storage capacity of 2100 J / kg K, considerably attenuated the heat flow from the outside to the
inside of the building.

Thus, investing in compatible and sustainable materials means fewer replacements over time, less carbon
emissions, less waste generated and lower life cycle costs.
1. https://www.ubakus.com/

2. C107/1-3/2005 - Romanian standard for the computation of global thermal insulation coefficients for civil buildings, 2005
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Tudor Panfil TOADER, Carmen DICO, Carmen FLOREAN

MINISTRY OF RESEARCH, INOVATION AND DIGITIZATION

'T-he purpose of this research is to evaluate and demonstrate the self-curing capacity of a cement composite materiél .
" made with local raw materials.

o FURBLIC ROADS SITUATION (M RONAMNLA
1. Context: PO e
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2. Materials and methods:The self-healing capacity determination of the cementuos composite, with average
compressive strength Rc = 54.3 [N/mm2], made on local raw materials basis: Cement CEM | 42.5 R, Alesd, Bihor, Mintia
thermalpower plant ash, Hunedoara, natural aggregates of river, 0-4 mm sort, Slam Cluj-Napoca, superplasticizer
additive Master Glenium 51 type, BASF, water, PVA fibers 8 mm, integral waterproofing additive by crystallization
MasterLife WP 1000, BASF, was evaluated on prismatic specimens, with age of 28 days.

3. Experimental results : Bending tensile strength tests indicated an average force of P = 7046 [N] and Rti = 16.5
[N/mm?], respectively. The cracking force required to induce the controlled cracking was 85% of the average breaking
force at bending through tensile, respectively, P = 6000 [N]. Microscopic analysis of cracked and conditioned
specimens for 24 hours, 96 hours and 168 hours by exposure to wet-dry cycles (8 hours dry - 16 hours immersion in
water) indicated the self-healing ability.
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4. Conclusions:

168 h.

The microfissures with a width of 14-17 ym were closed in proportion of 99% after 24 h, those with a width of 18-34 ym
were closed, after 96h, in a proportion of 98% and those between 35-60 um, were closed in a proportion of 95%, after

' Baera, C., Szilagyi, H., Matei, C., Hegyi, A., Lazérescu, A., Mircea, A.C., Optimizing approach on Fibre Engineered Cementitious Materials with Self-Healing capacity
| (SH-FECM) by the use of slurry lime (5t) addition - MATEC Web of Conferences 289, 01001 (2019)

E-mail: tudor.toader@incerc-cluj.ro N.LR.D. URBAN-INCERC Cluj-Napoca Branch, phone: +40 264 425 988, fax: +40 264 425 462

302



EUROINVENT 2021 — INVENTIONS & INNOVATIONS POSTERS

URBAN MINISTRY OF RESEARCH, INOVATION AND DIGITIZATION

INCD
I C National Institute for Research and Development in Construction,
NCERY ;.. planning and Sustainable Spatial Development “URBAN-INCERC”

THE INFLUENCE OF FLY ASH ON THE WORKABILITY OF CONCRETE WITH SELF-HEALING PROPERTIES

Tudor Panfil TOADER, Carmen DICO, Carmen FLOREAN

The purpose of this research is to evaluate the influence of power plant ash on the self-healing capacity of a cement
composite material made with local raw materials.

1. Context:
Experimental studies around the world demonstrate the self-healing

potential of cement composites. The factors that constitute the self- |
healing potential are:

-Many microcracks under load or the generation of a large number of
microcracks with high chances of self-healing

-The presence of fibers in the composition that plays an important role in
the cement matrix

-The generous amount of the thermal power plant ash, which generates
a late puzzolanic character.

2. Materials and methods: The influence of thermal power plant ash on the microbeton workability with self-healing
properties was analyzed by evaluating the amount of water required for the standard consistency and of setting time of
Portland CEM | 42.5 R cement paste, in case of substitution of 0%, 22.4%, 32 , 4%, 42.4% and 52.4% of cement, with
thermal power plant ash, Mintia.

Nr. Composition Raw Materials

Portland Cement - CEM 142,5R  Thermal Power Plant Ash

[a] [e]] Mass ratio of thermal power
238 262 plant ash and cement
288 212
Composition no. 3 338 162
Composition no. 4 388 112
3. Experimental results :
Setting time for the compesition no. 1 . Setting time %or the compasitian no. 2 Phase
. W B e 0 — casting of the paste into VICAT device pattern;
~ . A 1 — initial setting time;

2 —final setting time.
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4. Conclusions:

The experimental results indicated:

- increasing the need for water to obtain the paste of normal consistency, from 140 g (control paste with 0% ash from
the thermalpower plant) to 150 g (paste with 52.4% ash from the thermalpower plant), as the cement amount replaced
with ash of thermalpower plant has increased.

- increase of the initial setting time from 94 minutes to 200 minutes, as the amount of cement substituted by
thermalpower plant ash increased.

- the increase of final setting time from 110 minutes to 235 minutes, as the amount of cement replaced by power plant
ash increased.

The experimental results indicate the benefits of substituting a quantity of cement with thermalpower plant ash to
increase the workability of the paste.

'Szilagvi H., Baera C., Hegyi A., Lazdrescu A.-Romanian resources of waste and industrial by-products as additions for cementitious mixtures, International
Multidisciplinary Scientific GeoConference : SGEM; Scofia, Vol. 18, Iss. 6.3, 325-332. (2018)
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BIO-ECO-INNOVATIVE THERMAL INSULATION PRODUCTS OBTAINED BY RECYCLING AND REUSING
POST-INDUSTRIAL TEXTILE WASTE, NATURAL VEGETABLE FIBERS AND SHEEP WOOL

Andreea Hegyi, Cezar Bulacu, Henriette Szilagyi, Adrian - Victor Lazarescu, Vasile Meita, Mihaela Sandu, Garmen Florean

- The aim of the project is to integrate and fully capitalize the postindustrial textile waste, natural plant fibers and sheep wool, in the framework

of thermal-insulation products, as an ecological alternative to the classical thermal insulation products (polluting both when they are produced
| and also post-production and utilization by their lack of biodegradability), usable in the construction field, with beneficial effects on population
_health, environmental protection and also to create new materials with high added value.

Worldwide, only 13% of the market for
thermal insulation materials is covered by
natural materials of plant and animal origin.

In 2017, Romania was the fourth country in the EU in terms
of the number of sheep and goats and the fifth in terms of
the number of sheep and geats / 100 ha land, but domestic
demand and Implicitly the price of wool have fallen
dramatically, which creales alarming premises for the waste
of this valuable nalural resource.

- shep wool: 23.000 tonnes / year - 0.3 5 / kg

The textile industry is the second largest
polluter, but 95% of textile waste can be
recycled.

If we consume plastic at the same rale as
before, by 2050 there will be more plastic

than fish in the oceans.
An amount equivalent to a garbage truck is
dumped into the oceans every minute,

In 2014, 336825 tons of plastic packaging were placed on
the market, of which 44.5% was recycled.

In Romania, in 2016, 348794 tons of plastic packaging
wasle were generated from which 167351 lons were

1 Context.totaling 8 million ftons of plastic, and recycled.

* recycling a lon of plastic can save up to 7,
/00 liters of oil
Every year, Europeans generate 25 million
tonnes of plastic waste, but less than 30% is
collected for recycling..
The plastics circularity alliance brings
together both the private and the public
seciors lo  promote action, voluntary
commitments and aims to ensure that 10
million tonnes of recycled plastic are used to
manufacture products in Europe by 2025,

2. Experimental |

Plastic is not garbage but a good. Used pets are traded on
the world markek: 500 euros per tonne.

From the point of view of fibers from post-industrial textile
wasle recycling, at national level, 118 economic agents have
been identified lhat carry out general activities of collection
of textiie matarizis, but no economic agent to carry out
recycling activities by breaking up with the obtaining of
graded wool, There are 6 sconomic agents that use this
waste snergy by burning.
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Capacity of the 44 mm thickness sheep wool heat-
insulating mattress on the sorption of formaldehyde

water drop on the wire drop of warer at the intersection of wires water film
Microscopic images (1x, 5x) of fine droplets or water films formed on samples subjected tc
23°C and 95% humidity during the hygroscopic adsorption characteristics assessment test

N 1 oy
recycled textile fibres  recycled PET fibres

Microscopic examination of test specimens for assessment of
microbiclogical resistance

sheep wool

3. Conclusions:

This type of products contribute to the achievement of all previously slated objectives as follows:

- it contributes to the reduction of energy consumption by increasing the energy efficiency of existing and future buildings;

- through the re-introduction into the circuit of production, recovery, mining, textile, industrial, energy, waste stored at the time of
manufacturing the product became a waste;

- use of sources of renewable raw material {natural fibres, plant and animal), had not been sufficiently exploited up to the
present;

- it contributes to the protection of the environment through the removal of large quantities of material, or deposited on land or
disposed of through incineration (waste textiles, sheep wool);

- offers substantial advantages on the air quality inside the rooms, as a result of water vapor permeability, desorption capacity of
atmospheric moisture sorption and also has the ability to reduce formaldehyde.

ANOVATIONBASED ONTRAD i
EALTHY HUGSF OM NATURE

l@‘
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THE ASSESSMENT OF NON-HAZARDOUS INDUSTRIAL BY-PRODUCTS AS
SUSTAINABLE MATERIALS IN ENGINEERING APPLICATIONS

Numerous scientific studies are focused on finding alternative ecological binders, with low carbon footprint,
using industrial by-products such as fly ash and slag to produce new green cement materials. This solution can
provide an environmentally friendly and efficient soil improvement option. Due to the urban expansion and
large areas with unstable soils, there is an increasing demand for soil improvement projects. For this reason,
new method and techniques for deep soil improvement are widespread implemented, one example being deep
mixing method (DSM).

Experimental program

The experimental applications were focused on assessing the
geotechnical characteristics and the behavior of native soil
mixtures with different types of non-hazardous industrial by-
praducts. The laboratory tests have allowed both the

For the experimental tests, soft clay with high plasticity was
used. Tests results have determined the grain size distribution
and plasticity limits are presented in Table .

qguantification of the feasibility of industrial waste reuse as geo- Soil parameters Determined values
materials in fulfilling adequate technical requirements, as well
as the identification of benefits in geotechnical applications Clay (A) 33%
Details regarding the composition of mixtures and curing Silt (P) 57%,
periods are presented in Table. The compressive strength was Sand (N] 10%
determined on samples at different curing time of 3, 7, 14 and Moisture content (w) | 40%
28 days. Liquid limit (wL) 50%
Mixture of soil with industrial Curing period PlT;I i?:;yl li:éi:;wﬁlﬂ ;23?
- 5 Zn
byeproducts (days) Consistency index (I-) 0.435
pH 7.7
AP+20%FA Organic content 44%
AP+15%FA+5%S 3,7, 14,28
AP+10%FA+10%S
AP+5%FA+15%S Experimental results
AP+20%S Compressive strength values obtained after 28 days curing time for
the mixture sets prepared with three types of activating binders are
Conclusions represented into Figure.
The minimum value of UCS at 28 days recommended by Puppala —
et al. (2008), i.e. 1034 kPa, for cement-soil mixtures using deep e .
mixing method is presented by comparison. A significant —e— KOH i
increase of UCS value was observed with the increasing of about e N OH NP SI03 //
15% addition blast furnace slag, a consistent increase starting = == UGS -28 days (cement-sail mix, Pupalla 2008) /

from 10% to 15% slag waste addition, with a lower increase rate B0

thereafter.

[ The aim of the performed studies was to assess the variability
of the compressive strength on soft clay samples mixed with
industrial by-products as fly ash (FA) and slag (S) and activated 3000 -
with three different liquid alkaline binders, in laboratory

conditions.

U The methodological approach was focused on the
identification of a sustainable binder as alternative to the 0
conventional ones, such as non-environmentally friendly

Portland cement, in order to be used for soil improvement,
respectively in deep mixing method (DSM).

U The results of experimental tests have pointed out that the

binder type used for activation has a high influence in increasing Mixture
the compressive strength of the mixtures. It has been

demonstrated that the sodium-based binder is more effective

than the potassium-based one.

UES (kPa)

Advantages
The application of efficient and facile techniques for reusing industrial waste in the sustainable construction works are considered key tools in
achieving the targets proposed by the national strategy for sustainable development and implicitly the global objectives of 2030 Agenda.

Acknowledgements: The authors acknowledge the financial support from The Ministry of Education and Research
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of open innovation and environmental protection”
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Contributions regarding the development of LCA type cost analyzes
in the construction materials sector

Author - researcher Silviu Lambrache

Context. Life cycle cost analyzes in the construction activity have become an essential component of
determining the feasibility and timeliness of construction works both in terms of choosing the raw materials,

materials used and the chosen construction options.

Methodology. A complete life-cycle cost analysis for a
construction material takes into account the lifetime
costs for the material used, namely manufacturing,
installation, use, maintenance and replacement costs
due to physical wear and tear. Before calculating the

The discount factor of future periodic costs is
determined on the following relationship:
I .
(1+n)i’
where:
r = discount rate in year "i,.

Lifetime cost estimation of materials is based on ISO
15686-5:2017 standard:

Life-cycle costing LcC = 37—

t=0 (1+r)t ;

where:

Ct = total costs in year t (procurement, repairs,
replacements);

r = discount rate;

t = current year;

T = analyzed time period.

Results. To exemplify the methodology and the
results obtained, an analysis model will be detailed
for two constructive variants in order to select the
variant that has an optimal cost during use. The
duration of use of the considered materials is 40
years, and the discount rate is 2.70%

$2.500,00

$2.000,00 $1.943,48
$1.750,88

$1.500,00

999,60 $1.024,80
$1.000,00 3 sl; - $943,88
$726,08
$500,00 ‘
$0,00 - —
Procurement caosts Repair and Lifetime costs

replacement costs
= Wood parquet floor

® Carpet floor
Fig. 1 Life cycle cost analysis results
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lifetime cost/use of the material, future lifetime costs
for specific time and annual periods must be
converted to a certain set time period (present value)
so that comparability and aggregation of costs can be
achieved, being done by using the discount rate.

Table 1. Analysis of intervention activities and related
costs for repairs and replacements during the lifetime
of materials

| Materialtype | Durationof | Yearof intervention  Weightcost |  Repairand
use (repairs, of the replacement costs*
(years) replacements) intervention 1
(w) | Z Pt
Carpet floor 40 7 15 $124,43
14 15 % 100,26
21 15 5 85,69
25 100 '$513,53 |
32 15 $63,92
39 15 % 53,05
Wood parquet floor 40 10 10 $ 78,51
20 100 $ 601,49 |
30 10 $46,08
* Pc — purchase cost; r — discount rate; t— current year; W — weight cost.
R 130%
1 20‘%3 1119
100% 103% 1009
100% C] 0% 100%
80%
60%
40%
20%
0%
Procurement costs Repair and Lifetime costs
replacement costs
m Carpet floor = Wood parquet floor

Fig. 2 Weight costs over the life cycle of the analyzed materials

Conclusions. In order to make construction
investment projects more efficient, great importance
must be given to optimizing the cost of construction
materials (costs for repairs and replacements) due to
their high share in the total cost, that contribute to a
large extent of the formation for life-cycle cost,
mainly due to the long duration of their use.
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INNOVATIVE THERMO-INSULATING AND DECORATIVE COATINGS WITH
SUNFLOWER SEED HUSKS

IRINA POPA, CRISTIAN PETCU, ALEXKANDRINA MURESANU

General presentation

The work presents aspects of an experimental research in which basic recipes have been designed in order to
obtain innovative products intended to be used in construction as finishes. Starting from products with sunflower
seed husks, a vegetal waste resulting from the industry of edible sunflower oil, were obtained multi-layered
coatings with thermal isolation and decorative characteristics.

Experimental program. Experimental results

There were developed three recipes/products, each one having two components: a continuous one (binders L1,
L2, L3, being an acrylic film product, a silicon-acrylo-styrenic copolymer film product or an acrylic one,
respectively) and a discontinuous one (three mixtures of three sorts of sunflower seed husks waste, having
maximum dimensions of 4 mm, 6 mm and 8 mm). The primer, noted with a, and the products P1, P2, P3, applied
in three and four-layered systems (S1, S2, S3) on gypsum board surfaces (PB1, PB2, PB3), generated three

plasterboard samples whose coatings were further studied as thickness, adherence to the drywall and thermal
insulation properties.

Product Basic recipe of the product System (number and type of
layers) i e T—
P1 XgLl+(Ago4+Agpb) S1 (1 layer @ + 3 layers P1)
P2 yglL2+(Bgep4 +Bgob6+Cgp8) S2 (1 layer a + 2 layers P2)
P3 vgl3+ (Agpd4+B g Ap6) S3 (1 layer 2 + 3 layers P3)
a DgL+Ego4
Plasterboard | Adherence to the Thickness of R,,!,,e,,,,“r Agyatamy S '
sample plasterboard each system (m2K/W) | (W/m.K) Sample PB3+S3. Overview
notation sample, (MPa) applied on one
side of a
plasterboard
sample, (mm)

PB1 0,062* 0,202*

PB2 = - 0,062* 0,202*

PB3 0,068* 0,185*
PB1 + S1 1,31 5,11 0,156 0,108
PB2 + S2 1,29 6,25 0,134 0,104 .
PB3 + S3 1,30 3,15 0,126 0,172 Sample PB3+S3. Detail

* = Thermal resistance and thermal conductivity of the plasterboard uncovered samples
Discutions

« Due to the specific properties, shape and dimensions of the vegetal waste used and of the aerated structure of
the innovative products, the resulting multi-layered coatings, having an approximate total thickness of only
3,15 — 6,25 mm, are defined by their thermal conductivity from 0,172W/m.K to 0,104 W/m.K and good
adherence to gypsum surface, between 1,29 MPa and 1,31 MPa.

» The presence of the waste of 8 mm gives the coating, at lower number of layers, better thermal isolating
properties and higher thickness, even so much thinner than that of traditional thermal isolating materials.

+ The mixture of the three dimensional fractions of waste also confer a textured, original decorative appearance
to this type of coating.

Advantages

# Obtaining innovative decorating coatings, with a certain contribution to the thermal insulation performance
of the support on which it is applied;

» Efficient production, acquisition and putting into operation costs for this type of innovative product and for
the double-function coating respectively;

> A new method for integrating this kind of industrial vegetal waste in construction, generating products with
high added-value.

Acknowledgements: The authors acknowledge the financial support from The Ministry of Research and
Digitalization through the project PN 19 33 04 02: “Sustainable solutions to ensure the health and safety of
population in concept of open innovation and environmental protection”
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ACOUSTIC INSULATION FOR GLASS DOOR AND WINDOWS, INFLUENCE
DEPENDING ON THE DIFFERENT DEGREES OF THEIR OPENING

Marta Cristina ZAHARTA PhD.Dipl.Eng.,
loana Mihaela ALEXE PhD.Dipl.Eng., Ciprian ENE Dipl.eng.

In Romania, there were made researches about the acoustic insulation, considering different degrees of
opening positions, for a type of glass door and for some windows and there were conducted during 2020, in
project Romania, there were made PN 19 33.03.01 concluded with MEC and in project 87PED -
ACOUPERM/2017-2018.

Civil buildings have, usually, the facade walls made of
opaque construction elements and glazed building
elements. The studies performed about the fact that
when there are fagade walls with doors and windows an
it, the acoustic insulation made by them depends very
much of the materials from which they are
manufactured, on the type of configuration of glasses
and frames and the dimensional characteristics, as well
as the degree of sealing on the contour, respectively the
degree of opening of them when there are open.

The windows analyzed were made using different materials and products, like: PVC

p . . (Polyvinyl chloride) windows frames, with structures of glass: double glazing, triple glazing,

StUdI?S were mac,le with aGO,UStICS . laboratory simple glazing sheets of glazed materials, and also aluminium window frame, with structures of
exl?e':'mems n H'_'B airbome sound insulation stand of  giass: duble glazing. The windows were mounted in a brick standardized wall.

Building Acoustics Laboratory of INCD URBAN- The glass door analyzed was made using materials and products, like: aluminium door frame,
INCERC, INCERC Bucharest Branch. with double glazing sheets. The door was mounted and is part of a glass wall.

We analyzed the vresults of the acoustical \
measurements comparing the values of R, (C,C,) for
the types of the analyzed windows and the glass
door, each of them with many (8 for a window and 7 for
glass door) different opening positions, in total almost
40 different opening positions, and studied graphical
forms of R, in one third octave frequency band.

Experimental results Here are presented comparative studies, between SINTEZA p. 9_FFIVPVCR
the results of the acoustic insulation of windows and the glass door.

1l Rw (C.Cm) = 35 (4,8} W TERARIRREF] RwiCCt] =328
2 R (€)= 5 (4.4} N EmaRQAH RW(CCH)=3312.5)
) 3 R (C.Cr) = 1 {47} 3 7_FESUALR M) Fow (C.Chr) = 33 (<2.6)
SINTEZA p. 10_FESWPVTH SINTEZA pt. B_FEdvPVCR o Ris (600} 10 (02} M AN Rw{CCl) =194
s s i P (£ £1ry= 19 (.09 S TESALYAGE)  RwIC.Cir] =14 [08)
5l R (C.6m) = 13{0.-1h w i e Rw [ Ctr) =43 [ 1)
- ] ; " 7l R [C.60) = 12 {0,-1} W JFERARIG-082  Rw(C.Ctrl=14 (0-1)
= & - ' C.otrf= , S ~ :
ottt bl 3 ommew e 3l A (E.Cm)= 11 (1) 8 Lemaaies  Rw(COH =11
TR A [E 1) =%2 -1, 5} i A R (C.Cor) = 3¢ {3, 8]
A s e B (€00 518111} X Foa (E.Earh= 15 {1,41|
M EeNRsL R (51 =15 {0,0] 5 R (C.Corp =18 0.0}
W v e fow IE£1r) =13 1003 © Rear (C.CEr= 13 (0] »
T wdEnnE s R |07 7 L2 01 ] P 1 CEP = 15 01
e fw [E2160 =18 -2 41} 13 R i Carp =11 (4,4 -
Wi e it " (EEININ G Results 1ft'.>r‘ R, (C,C)
and grafical forms of ;
R, for 8 different 3 3
3 o Tw
opening posifions of : e
= H
the PVC (Polyvinyl L ia
s | ' - chloride) windows, ! i
i | i | s with simple, double ;
i s i ] | 2 and tl:ir.'fle g!a_zing, i
3 | | 3 £ Aluminium window [ram . Ll
LR o 4 L Syt with double glazin D e i
= -] 14 LR : rrwts (M
A e s MELE Haciog et
- i.f RS o I PENEE & =4 Eah BRE 2 5
- R = 36 {1, -2) dB wall with the door closed
= 25| 1.0] 48 wall with Lim half-open door, -5 em

= 23|00 28 wall with door apen 0 cm comer distance
= 21 {0.0) 88 wall with door ogan 1cm distance
« 20| 1.0} d8 wall with open doar J cm distance
= 18 (0.0} d8 wall with apen doof 4 cm distance
= 16 {0.0) 48 veall wilh open door B ¢ Sitancs

Results for Rw (C,Ctr) and grafical
Jorms of R. for 7 different opening
Conclusion: Considering the results of the acoustic measurements, we  positions of the glass door; duble

can conclude that the acoustic insulation of windows and the glass door,
the airborne sound insulation index, R,, decreases from max.36 dB (for
closed door) and max 32 dB (for the most sealed and closed windows) to
min.9 dB (for the most bigger degree of opening that was tested),
depending on the type of door or window configuration. Also the acoustical
results show that for all analyzed windows and door, the resonance areas,
in the graphs of R indices, occur when the wavelength dimensions of the
resonant frequencies are in accordance with the size of the air space of the
opening and the spacing between the glass sheets of the window and of
the door.

FRazeze
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elements, from classical versus modern materials” and project 87PED — ACOUPERM / 2017-2018.

E-mail: marta_cristina_zaharia@yahoo.co.uk ; Phone.mob.: 004.0726398729 ; Phone: 021.6272740, Fax. 004.021.255.18.52

308



EUROINVENT 2021 — INVENTIONS & INNOVATIONS POSTERS

URBAN MINISTRY OF RESEARCH, INNOVATION and DIGITALIZATION
et
INCD
'N Rc National Institute for Research and Development in Construction, &
CERC | han planning and Sustainable Spatial Development “URBAN-INCERC”

DIGITALIZATION OF STRUCTURAL HEALTH AND SEISMIC MONITORING
OF STRATEGIC BUILDINGS

Claudiu-Sorin DRAGOMIR lolanda-Gabriela CRAIFALEANU Vasile MEITA. Daniela DOBRE.
Emil-Sever GEORGESCU. Mihaela SANDU Adelin CISMELARY

General presentation
By using sensor technologies and incorporating these into seismology and building infrastructure is an important step forward
in understanding and responding to the status of built environment before, during, and after an extreme seismic event. New
information on what is happening within a building, by incorporating high-density seismic instrumentation, both at the ground
level and on upper floors, at any moment, can be used to make manual and automated real-time decisions. Within the
National Network for the Seismic Monitoring and Protection of Building Stock from NIRD URBAN-INCERC, the recent research
studies are being conducted in the field of digitalization of structural health and seismic monitoring of buildings
having as object real buildings, seismically instrumented with modern equipment.
Experimental program

Modern equipment of last generation exists, many buildings can be monitored
from distance and data can be transmitted to users or to research institutes in
the field through a system of transmitting in real time (wireless smart sensor
networks, within a frequency range (0.. 100 Hz).

e Ministryfo@Rescarch,
Q-...; N
Lianovation
A X
LN ]

Locations of equipments. GeoDAS and /
Kinemetrics software for real-time data — |

ETNA 2 seismic equipments installed in the buildings of Ministry of
Internal Affairs - General Inspectorate for Emergency Situations/IGSU and
Ministry of Research, Innovation and Digitalization

W e

AR . Following the analysis of the ;= |
EeEs—  [OUTIES spectra of the (e e oot e
(S e m e icses aecelerograms recorded in the 3 ¢ = ) S .

— — location schemes, during the day, ~- — - — — — — . ___
respectively the vertical scheme at '~ -+ - e e i
night (silence time), the values of = % T
the oscillation periods for the two =27
main directions are: fl = 1.60 Hz = e
and f2 = 1.50 Hz. L A PR PP |17

Discutions

Research conducted in INCD URBAN-INCERC converges towards the development of a large monitoring system capable,
in the future, to allow remote identification, in a very short time after a seismic event, of possible dangerous changes in the
condition of the instrumented/monitorized building. The completion of the registered and processed data, from the sites
where seismic sensors (free-field type, or in buildings) were installed, specific to different soil conditions and soil-structure
interaction and of compared to the values of the accelerations from the seismic zoning map.

Advantages
Digitalization of structural health and seismic monitoring of buildings are active research approaches from which
the dynamic characteristics are obtained in structural identification and a damage detection could be possible using a
specialized software. all financial investments in this field will lead to a dense network from which useful information related
to the behavior of structural systems will make possible the adoption of measures to increase urban resilience.
In the future stages, NIRD URBAN-INCERC, through its specialists, will continue with digitalization of structural
health and seismic monitoring of buildings for the entire network of national research institutes in Romania.

acquisition installed in the data centre.

Experimental results

Acknowledgements: Results are part of the project "Research on the implementation of an integrated system for ensuring the
security of the constructed space, with semi-automatic generation of PGA maps provided by seismic actions or other vibratory sources
and quick evaluation of vulnerability of instrumented buildings” (PN19 33 01 01).
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ASSESSMENT METHODS FOR RESILIENT CONSTRUCTION TO
EXTREME WEATHER CONDITIONS AND DYNAMIC ACTIONS

Florina FILIP, Adrian CIOBANU, Monica CHERECHES, Aurelia BRADU,
lonel PUSCASU, Marius MART

Description:
For a sustainable global future we must prepare with new test methods related to system-system interactions that can spread
rapidly in the value chain, in the construction sector (structural and functional safety, medical units, emergency systems, support
infrastructures for energy sources and security of energy supply, etc).

The increasing frequency and severity of climate change disrupts systems in which extreme weather events like ice, temperature
conditions, extensive droughts, earthquakes and others are emerging and systemic risks.

The implementation of a program for testing the effect of environmental and dynamic actions on buildings, has the role of
learning from systems behavior triggered by extreme weather events, which can be used in the analysis of the response of
structures.

Such an analysis framework with a direct impact on the performance of existing and new constructions, as well for the related
installations, represents an area in which INCD URBAN-INCERC has special competencies and attributions.

Ice Load Conditions: 20 mm & ~ Mechamies k, Vibratior

4 1
S

[EXTREME TEMPERATURE CONDITIONS|
80
60
2
= 40
[~
=
2| 20
[~
m al
% 0 mtee] Random vibration
E profile
-20
-40 The purpose of the program for
testing the effect of |~ . - )
-60 environmental and  dynamic
actions on buildings is to |
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INFLUENCE OF THE SELF COMPACTING CONCRETE MIX
DESIGN ON THE MECHANICAL PROPERTIES
Aurelia BRADU, Adrian CIOBANU, Monica CHERECHES, Florina FILIP, Marius MAR]‘

/ INTRODUCTION N

Self compacting concrete (SCC) is a relatively new material, with high fluidity and ability to spread into place under its own weight. Contrasted with mix design of
traditional concrete, which has a well-developed sizing method, the establishment of the self-compacting concrete recipe is guided only by the international
recommendations. SCC constituents are similar to conventionally vibrated concrete, but the dosage differs significantly. Its composition allows a few combinations in
terms of component materials and dosages used. This situation increases the degree of difficulty ta design recipes due to the large number of variables which should
be taken into account.

In order to evaluate the influence of mix design on the mechanical characteristics of SCC were studied 3 different classes made by same constituent material and
designed in 2 different ways.

Table 1 Mix details of the concretes

N European
Const. Units| SCC1 |SCC1-A| SCC2 |SCC2-A | SCC3 |SCC3-A = ACI JSCE
Guidelines

T
883
e b s

0,34

RESULTS \ i Tensile strength \\

The preperties of fresh SCC mixtures were similar, the workability was evaluated The knowledge of tensile strength is necessary for: considerations of cracking,
according The European Guidelines for Self Compacting Caoncrete being shear, punching shear, bond and anchorage drawing mement-curvature
assigned the following classes: Flowabillty — SF2, Viscosity — VF2, Passing diagrams and in the calculation cf deflection.
ability — PA2. The difference between the tensile strength values between series is
Compressive strength insignificant: 0,98%. 1,39% and 2,82%.
The failure mode of the SCC specimens corresponds to pure uniaxial aoata strengl;l:lBj[MPa] e
compression loading, the lateral shear stresses completely disintegrated the .
cube sides, leaving a relatively undamaged central core. a4 T 42
Cube strength [MPa] ) 4.2 ?
= | 4 S
48,41 i .
50 43,08 3.8
41,51 scet scez sces
45 4178 410
394 ‘ J #SCC WSCC-A  gig 4 splitting Tensile Test
40 SCC-A o
- scc Modulus of elasticity
sCC1 sccz  scea The modulus of elasticity is used in the elastic calculation of deflection, often
#SCC ESCC-A : - the controlling parameter in slab design, and of pre or post tensioned elements.
Fig.2 Cube compressive test E-value of the SCC mixtures were lower than that of SCC-A with 11.64%,
The mean cube compressive strength of SCC-A showed an improved values 5,18% and 0,81 %.
comparative to SCC with 5,52%, 3,11%, respectively 13,14%. Modulus of elasticity [GPa]
The relationship stress — sirain developed in cylindrical concrete specimen is 30,7 32,5 33,1
similar to that existing in structural compression members, hence, lests of 40 30, 32
cylindrical specimens are mare realistic. 30 975
SCC-A specimen proved increased cylindrical strength with 19,43%, 13,82%, 20
respectively 11,77%. 10 - é"‘cc‘f“
Cylindrical strength [MPa] L W W
#SCC mSCCA
e 37.13 38,63 4054 Fig.5 Determination of the secant modulus of elasticity in compression
i 31 33 36, CONCLUSION
The addition of powder improve the workability but is also diluting the cement
2 soe Xy particle system, affecting the ordinary distance between them and modifying the
o water quantity available for the hydration process. The optimization of the mix
M SRt B e design for SCC-A has contributed to the improvement of the mechanical

\ uSCC wscc-A Fig.3 Cylindrical compressive test j @aracterisu‘cs.

Prof. Anton Sesan Street, no. 37, 700048, lasi, Romania, e-mail: iasi@incd.ro phone:+40 232 50 769; fax: +40 232 50 769
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INTRODUCTION

AN,

BEway

rrawe

i -
At the European level, there are numerous
cultural attractions. Culture is one of the key
areas to which the European Union has
directed funds. The existence of cultural
routes has contributed to the development
of many European regions, with an
increasing number of tourists arriving in
these areas to enjoy their existing heritage.
Since 1987, the Council of Europe has

CULA CIOABA-CHINTESCU, SIACU

-

ARCHITECTURAL AND LANDSCAPE

DESIGN

At the national level, there are about 30
semi-fortified cule, most of them in a state
of decay.

The cule is a fortified construction specific to
the 18th and 19th centuries, which was a
defense and protection. The most
representative of the items were found in
the territory of Gorj County in the number of

ELEVATIONS

NATIONAL CONTEXT

LOCAL CONTEXT

supported the implementation of cultural
routes that integrate history and certain
peculiarities of the place. To date, more than
30 routes have been designated at the
European level.

The most important elements of cultural
heritage must be promoted to ensure the
enhancement of local cultural identity.

In Romania, many monuments can be part of

20, and today there are only 5. Cula Cioaba
Chintescu was erected in 1818 and was
strategically placed on the top of a hill, to
observe the three valleys.

From an architectural point of view, the
construction is carried out on three levels,
with a burnt brick resistance structure, with
walls 0.6m thick with a compact rectangular

LANDSCAPE DESIGN - PLAN

cultural routes at both European, national
and local levels. Many of these monuments
need refurbishments, and tourism and the
support of operational programs can be
means of their exploitation.

Gorj is representative of the many
monuments, including Brancusi's works of
art, as well as outstanding natural
surroundings.

plane, with a single access.

The reconditioning proposal retains all the
aesthetic elements of detail that provide
authenticity to the construction. Structural
consolidation is also needed to provide
stability. From a landscape point of view, the
arrangement is inspired by the popular
Gorjean motif, which imposes a rhythm
transposed in a route along the lot.

2ND FLOOR PLAN ELEVATION

PN 19 33 05 01 "3D reconstruction of immovable cultural heritage using intelligent photogrametry solutions based on UAV and 3D
Scanner — Case study: Siacu cule, Slivilesti, Gorj county”
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CEMENT-BASED MATRIX MATERIALS WITH SELF-REPRIRING PROPERTIES GENERATED BY DISPERSE,
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Patent application A/00022 / 20.01.2020

| CONCEPT OVERVIEW |

In order to ensure the continuous hydration potential for the cementitious materials, also as essential self-healing (SH) promoter, the addition of reactive
grains is considered. The added grains would be polymeric coated for further preservation of their reactivity for when it would be necessary: initiation of
a crack and the necessity of its sealing, when also the humidity is provided. The present research is focused on the possibility of polymeric encapsulation
of some specific types of reactive grains, the feasibility of the concept in terms of smart addition compatibility to the cementitious matrix and also the
self-healing performance of the composite under induced, controlled damage.

ADVANTAGE of the CONCEPT

Identifying a practical solution for providing the long-term continuous hydration potential, for preservation of healing effect as well

PC-RG smart addition for concrete
and cement-based materials

1 - Intelligent addition;

Active hydraulic grain o 2 - Waterproof coating
L e 3 - Increased volume reaction products
"' T 4 - Concrete
Self-Healing of Concrete - association of the phenomenon with the healing Graphical representation of the theoretical design for
of living tissues (Snoeck, 2015) the reactive grains concept
[ METHODOLOGY

' REACTIVE CLINKER
BecRG-emartnd ditdon for MECHANICAL EVALUATION

GRAINS i ) '
concrete and cement-based - CEMENT-BASED MORTAR - - Flexural (3 Point Bending)

' POLYSTYRENE ’ el - Compressive Strength
‘ DISSOLVED / MELTED ‘ b THE SELF-HEALING EVALUATION

28 days, 3PB flexural performance, MPa 28 days, compressive performance, MPa
105 &0
a0 § 50
2 )
£ us g’ o ]
& £ 30
E @ 2
T 2 20
g g
= 85 E
o
] o
n GSPAG 130Pa0 185R40 R £5MA0 130M30 195040
Samples coda Samples code
28 days 3PB flexural and compressive strength for Reference (R) sample and PC-RG samples SEM Capture: Evaluation of the healing degree
CONCLUSIONS

L The mechanical evaluation of the PC-RG samples vs. R, proved the expected compatibility of the smart addition to a usual cement-based material.

O The 28 days, 3PB tensile and compressive strength showed slight increase of the PC-RG samples vs. R, attribute to the reactive grains becoming active
during mixing.

U Crack healing within a cementitious matrix with intelligent addition can be properly evaluated by
electron microscopy analysis, that highlights the presence of a polymeric layer on the surface of the

. TR ; . . § . : the Programme: Innovative solutions for transport

reactive addition; in the presence of intergranular solution and microcracking the polymeric shell is infrastructure protection by the use of building
partially damaged. The diffusion of the intergranular solution at the palymer film / reactive addition mitezinls with special seif-maiitenance md
interface is initiated, fallowed by the initiation of hydration-hydrolysis processes, generating the self-repair properties”, Programme code: 6 PS /
formation of additional hydration products, crystallizing in the microcracks in the matrix, thus healing| | 13.09.2018, financed by the Romanian Government
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3D reconstruction of a Romanian Historical Monument (Cula) using the UAV photogrammetry
Authors: PhD. SRIll Antonio-Valentin TACHE, PHC. SRl Oana-C:itilina POPESCY, PhD. SRI Vasile MEITA, PHDC. SA. Gabriela VOLOACA, SR. Cristina IVANA

Context

The Cula Cioabd-Chintescu building (G1-1I-mA-09392) is located
in Siacu village / Silvilesti commune, Gorj county, built around
1820, The construction has a regular shape, with dimensions in
plan 6,20 x 6,65 m and height of 9.1 meter,

Characteristics:

- Seismic zoning according te P100: a9 =0.159, Tc=0.7 s

- Climatic zoning: I (te =-15°C)

- Wind zoning: gb = 0.4 kPa IMR. 50 years

- Snow zoning: Sk = 2.0kN/ m2, for altitudes & <1000 m

- Foundation ground: Neozoic, Neogene-Pliocene Levantine (p4)
with high load-bearing capacity

1 1
Recently, GIS (Geographical Information Systems) and BIM
(Building Information Modeling) systems have been increasingly
used for storing and managing architectural cultural heritage
management infarmation, in order to use them for further
analysis (Eastman et al, 2011; Murphy et al,, 2011, Achille et al.,
2012).

The research activities were first dedicated to the digital mapping
of historical buildings, in order to provide urban planners a (GIS)
topographic database to support the design of important
reconstruction interventions. In addition to the footprint of the
heriage building, the identification of protection areas wers
considered essential.

Features of historical buildings can be recorded by using remota
sensing technology such as aerial and satellite imagery, including
multispectral, hyper-spectral, and synthetic aperture radar
iragery. By its capacity of detecting, cataloguing, differentiating
and classifying surface or underground features of historical
buildings, remote sensing plays an important role in the
investigation, prospection, and management of cultural heritages
elements,

Image-based techniques (such as photogrammetry) reprasent
impartant toals for documenting the cultural heritage, and their
precise positioning and features are accessible even after the
processing phase. Producing and archiving the data acquire by
these technologizs are crucial for future preservation and
conservation works related to a cultural heritage building.

References

By combining aeral images (recorded in aerial missions by
multicopter systems, such as drones) with photogrammetric
processing  technigues (5fM - Structure from  Maotion),
orthophotographs and digital terrain models are now
developed, especially in the field of cultural heritage and
archeology.

Developing 3D models for historical buildings is largely used for
preservation, documentation and reconstruction activities, as
well as in museum exhikitions.

Materials and methods

The photogrammetry method was used, performed with a UAY
platform in order to develop the 30 mode! of histarical building —
Cula Siacu (Slivilesti locality, Gorj county). The following
instruments were used: & multirotor drong, a centimeter
precision GPS (GPS Rover GNSS RTK ComMNav T300) and
specialized software: Missian Planner and Agisoft PFhotoscan.

1. Thefirst stepin creating the 3D model of the Cula Siacu was
the flight planning.

- Step 1: identifying the Ground Control Points (GCP), in
order to work with a centimeter accuracy in data processing;

- Step 2: generating the flight on photogrammetric stnips by
using the Mission Planner software, using as flight parameters
the resolution of 1 cm / pixal.

2. The second step: the implementation of the Structure from
Motion (SFM) algorithm, Structure in Motion (SFM) is a
technigue that uses a series of two-dimensional images to
recanstruct the three-dimensional structurs of an objedt, in our
case of the Cula Siacu heritage building. S produces 30
madels based on point clouds in order to create high-resolution
digital surface. In our case, the images were processed using
Agisoft Photoscan Pro software.

3. The third step: making the complete geometry of the scene
using a dense stereo reconstruction with multi-visualization,
resulting ina 3D model, called Digital Surface Madel (DSM). The
previous point cloud obtained in step 2 was used to aeate a
surface that allows creating a texture from the original images
and superimpasing them on the model { Themistocleous, 2019).
Useful information was extracted from the obtained paint doud
in order to characterize the shape and geometric structure of the
building and to detect potential damage. Using the Agisoft
Photoscan Pro software, a network of polygons was built and the
network texturs was calculated,

Achille C., Fassi F, Fregonese L. (2012), 4 Years history: From 20 to BIM for CH - The main spire on Milan Cathedral, Proc. of the 2012 18th Int. Conf.

on Virtual Systems and Muitimedia, 377-382,

Eastman C. M., Teichalz P, Sacks R., Liston K. (2011), BIM Handbook. A Guids to Building Information Maodeling for Owners, Managers, Designars,

Engineers, and Cortractors. John Wiley B Sons.

Murphy M., McGovern E., Pavia 5. (2009). Historic building infarmation modalling (HBIM). Structural Survey.
Themistocleous K, (2019), The Use Of UAVs for Cultural Heritage and Archaeclogy. Remote Sensing for Archaeclogy and Cultural Landscapes- Best
practices and perspectives across Europe and Middle East, Springer Press. Print ISBN: 978-3-030-10978-3, Electronic ISBN: 978-3-030-10979-0

Results

The final result of the photogrammetry was the ortho-
photogrammetry of the Cula Siacu construction; the 3D
model, heights, sections, and material textures integrated
with the 30D model.

The textured model has besn exported in VRML (Virtual
Reality Modeling Language) format and can be viewed with
any VRML viewer.

Photogrammetric results:

The sparse point cloud using GCP;

The dense
point cloud

The 3D model
of the Cula Siacu
canstruction:

Conclusions

The final Agisoft report contains information an the drone's
flight {number of images, flight altitude, ground resclution,
flight surface, projections etc.}, camera calibration and error
estimation, including GCPs, digital DEM madel (resolution
and density points), as well as all processing parameters
(sparse and dense point clouds, errors, reconstruction and
texture parameters, DEMinformation, orthomosaic, etc.).

The UAY platform eguipped with a high-performance camera
has become a widely used method in 3D modeling of cultural
heritage sites, as it overcomes the problems of traditional
photogrammetry in terms of system constraints — such as
launching, camera calibration and high cost.

This method has multiple advantages. In our case,
reconstructing this historical building = Cula Siacu = has
positive consequences on tourism, with a major impact on the
local economy, generating income for those public authorities
that are managing it and also for the local people.

Remarks

This study was carried out under the Program Mucleu - PN 19 33 05 01
Reconstructia 3D a patrimaniulul cultural imobil utiliz&nd solutil Inteligente
de fotogrammetrie bazate pe LAV si Scanner 3D. Studiu de caz! cula Slacu,
comuna Slivilesti, judetul Gorj / 3D reconstruction of the immovable cultural
heritage using intelligent photogrammetry salutions based on UAV and 3D
Scanner. Case study: Cula Siacu, Slivilesti commune, Gor] county.

PN 19 33 05 01"3D reconstruction of immovable cultural heritage using intelligent photogrametry solutions based on UAV and 3D Scanner

- Gase stutly: $iacu clue, Slivilest, Gor county”
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BLOCKCHAIN TECHNOLOGY AND RESEARCH & DEVELOPMENT ACTIVITY

Mircea-losif RUS, Adrian-Victer LAZARESCU, Larissa Margareta BATRANCEA

Blockchain is a database or register in which user data is stored, but also all operations that take
place between users. As the name suggests, blockchain is made up of a series of virtual blocks with
a unique identity, called a hash. Within the chain, each block contains information about the hash of
the previous block, up to the original block of the string (also called genesis block).

Blockchain technology, which store blocks of information that are distributed across an entire
network, are considered to represent a major advance in the field, as they ensure a high level of
traceability and security of transactions that take place online.

Blockchain technology has uses in all areas of activity, including research and development. Thus,
since 2013, the European Commission has been financing projects in the field of blockchain
technology through the research programs of the European Union FP7 and Horizon 2020.

Under the FP7 program, the European Union funded several activities through the following
programs. Cooperation, Ideas, People, Capacilies, Euratom and JRC. The following sub-programs
were funded under the Cooperafion program

Health
6050

Supplies, Agriculture e
~and Biotechnology
1935 \e
Socio-economic § _ Environment I I
and human | 1800 y
science L
610
| Nano-production "
Security 3500
1350 e
Transport ‘E;;’(;%V Blockchain concept
4180

The Budget of the Cocperation Program (mil. Eurcs)

As can be seen, the Information and Communication Technologies (ICT) sub-program has been allocated the highest value of the total Cooperation
program of 32.365 million euros.

Instead, the Horizon 2020 funding program, which followed the FP7 program, came with higher funding values than FP7. Thus, within the Scientific
Excellence Program, through the Leader subprogram in the industrial field, ICT aclivilies were also allocaled the highest value of 13.557 billion euros:

Risk management
2840

Small and middle
enterprises
3000

The Budget of the Leader in
Industrial Sector (mil. Euros)

The European Commission wanls lo give more visibility to blockchain technology actors and build on existing initialives, strengthen skills in the field and
address the challenges posed by the new paradigm generated by blockchain technology, such as supporting the EU industry, impreving processes.
economic growth and the creation of a favourable environment for new business models, including in the field of research and development. The creation of
a better security system and a better protection of intellectual property are major goals in research and development, especially in the current conditions
when many activities In this field take place in the online environment.

References
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IT model for evaluating the cost of intermodal transport to tourist resorts in Romania

Autors: PhD SR 11l Antonio-Valentin TACHE, SR Cristina IUANA, PhDC SR 11l 0ana-Cétéilina POPESCU, PhD SR | Vasile MEITA, PhDC SR Gabriela VOLOACA

The problem

Currently, at European level, travelers and tourists do not
have access to digital solutions that can allow them to
plan, bock and pay for their multimodal trips. Providing
accessible digital ticketing and information services for
multa-modal travel should, howewver, promote the mobility
of travelers and tourists in Europe. Access to relevant data
provided by travel and tourism operators and the
promotion of open data policies are necessary conditions
for facllitating the implementation of digital ticketing and
buying services for multimodal travel. Due to this fact, the
intermodal transport allows combining, advantagesously on
@ given route, the specific advantages of each mode of
transportation, such as the flexibility of road transpart,
the high capacity of rail transport, the low costs of
shipping and the greater speed of air transport. For this
reason, the aim of the project is to provide digital
information services on multimadal trips, directing the
tourist interest to the national resorts in Romania,

Materials and methods

From a technical point of view, the project proposes a
simulation of the accessibility indicator (an indicator that
expresses the combined effect of the alternative modes of
transport) "Travel cost” (time) in laboratory conditions
using the "cost" of moving through each cell of the
represented raster by the national territory of Romania
and the database on the hourly schedule of road, rail, air
and naval means of transport for the main tourist resorts.
The result of the project is a software application in the
OpenCIS system, which uses the ArcGIS software
(Network Analyst, Spatial Analyst mode), ArcGIS Server
and the Python programming language, the software
design concept being modular with a menu-based
graphical interface so that it is easily accessible to the
uninitiated user.

The computer application integrates complex data on land
use, administrative-territorial elements, data on factors
influencing accessibility, statistical data on the means of
public transportation in an integrated GIS platform.

O O O

This generates the premises for creating an excellent IT
product, very useful for tourists for calculating the fastest
combined route from any point of the national territory to
a tourist resort of national interest.
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The methodology of the study is based on the formation
of a continuous cost surface model in trace format, using
the transport nodes mentioned above. The final product
will represent the fime required to cross a cell depending
on the slope and the means of transport used.

Results

The expected results of the project carried out by
partners, are innovative Iin relation to various national and
international research through the following aspects: an
ideal travel cost (a perfect travel route) is created based
on the combination of all transport modes (air, railway)
and the travel time is calculated based on the statistical
data obtained by the leading partner regarding the
timetable of public transport from different cities to the
tourist resorts of national interest.

Map of Remania with certified tourist resorts

The results from a technical point of view are related to
obtaining and processing of data regarding the updating
of the national road network and the updating of the
database on the hourly chart of the means of transport
(in particular, road and rall} to the stations of tourist
interest,

Multimedal analysls {rallway - road network) Implemented
in Arcgis Network Analyst

The scientific results are highlighted by the quality and
quantity of the Information, accessibility that they want to
be evaluated, as well as the form of their presentation -
qualitative maps, dynamic maps.

O O O
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Conclusions

Digital platforms play an important role in bringing
together end consumers and transport providers, using
the effectiveness of digitization to enable new user
experiences and create greater network mobility. This
also gives transport providers a chance to access new
customers, not just regular users and young people who
are using theirr smartphone successfully, but all
passengers, including occasional public transpart users
and tourists, This application is very useful for all
passengers who use combined transport (railway - road
network), because it benefits from the right time for
traveling from any point in Romania to any tourist resort
of national or local interest.

O O O

Remarks

This study was carried out under the Program PNCDI — PN — III - P2 - 2.1 — PED — 2019 -
1216, SMART platform for assessing the cost of muitimodal transport to the tourist resorts in
Romania (ROSmarTTravel), Contract no. 298PED.
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identify potential places for future.....
interventions
the toolkit should provide a guide for possible
short-term interventior

identify possible solutions
this phase should include the identification of
octors that can be involved in the
implementation

implementation and oxperirnorl'l:g
this phase includes the implementation of the
project and on-site adjusting, based on
observations and on-site experierce
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re analysis is an essentia aart o the

project, this is required in order to proceed to
the next step

long term effects
Lased on the analysis, future
actions are possible: permanent
interventions, changesx in the local
urban normatives, etc.
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METHOD FOR OBTAINING BIOCAPSULES FOR PHOTHERMAL APPLICATIONS
IN HEPATOCARCINOMA THERAPY

Mocan Lucian-Constantin,Matea Cristian-Tudor, lancu Cornel, Mocan Teodora.
“Prof. Dr. Ocfavian Fodor” Regional Institute of Gastroenterology and Hepatology , Cluj-Napoca, Romania;

DESCRIPTION Applicability
The invention relates to a process for preparing ~ Health -targeted
Brevet nr a product to be applied in targeted photo- Pphototherapy of pancreatic
thermal therapy of pancreatic cancer. Accordin cancer.
131846/28.08.2020 to the inventigr)w!, thg process consists in that, ig Application of invention/ o o $- =g
the first stage, citrate-stabilized gold Testing: Au A Ol e
nanoparticles are obtained, they being g g of o
functionalized by covalent binding with anti- The invention has been g 5 ' ‘ D ©
JAG-1 antibody, after which the so- developed as laboratory Nlooseybong) 11418 molecies
7 o functionalized nanoparticles are subjected to Prototype. Itis currently Y
I BRSTAT YR VENTI 1 successive stages of centrifugation and Under evaluation of efficacy '\1\1 $ (L
e redispersion by ultra-sound in double distilled and safety.
i water, for removing secondary reaction Pi;l!ﬂll)llslﬂlll‘lls b
SR ProdUStS: | TERATURE DATA WA ;
M R e s e Notch cell signaling - proliferation, migration, differentiation , exerts Anil JAG 1 ATE l

direct control over some transcription factors such as SNAIL, SLUG,
ZEB, specific for epithelial-mesenchymal transition
Selectivity potential

Absence of Jagged-1 expression in normal human acinar pancreatic
cells, presence =limited to pancreatic cancer cells DISCUSSIONS AND CONCLUSIONS

METHOD

+ The procedure according to the invention consists in that Malign cell

gold nanoparticles (GNP) are initially obtained in aqueous
medium and stabilized with citrate.

R PROZPTEL Feain DETREREAMANDS: i
PUNCTIONALGATE Gl AP (EABLITARE W PP e
CAMCERLE 1 PANCREATC e 1R

Perbacrt  MOCAM LUCIA, CLSAAPOCA, T2, f1: WATER =
ELSNAROES, £, RO ww_l-mh-"'gfm;gm:
S0 WICAN TEGDORN, CLUMASOCA, 4,30 d

FArR MOEA O Lt bt o vertia

Epm—

I The functionalization of the gold nanoparticles with the

anti-JAG-1 antibody, with the amino acid sequence - N-

KASRGNDRNRIVLPFS- conjugated to hemocyanin from

Fissurellidae (KLH), is performed in two steps.

= In the first step, the anti-JAG-1 antibody is reduced for Pancreatic

the exposure of thiol groups (-SH). Adenocarcinoma
In the second step, the reduced anti-JAG-1 antibody is

coupled to the surface of the GNP, (neutral pH, RT,30

min).

< Next- sucessive centrifugation and redispersion steps in

bidist H20, for removal of the secondary reaction

GNP-JAG1
ATBE

products.
PROCESS FOR OBTAINING SILVER-GOLD BIMETALIC NANOPARTICLES FUNCTIONISED e
WITH MANNAN FOR TARGETED THERAPY OF MACROPHAGES IN TUBERCULOSIS Pt
FLAVIU TABARAN'?, CRISTIAN TUDOR MATEAZ2, TEODORA MOCANZ, LUCIAN MOCAN?2 —-——
1 Department of Anatomic Pathology, USAMV Cluj-Napoca; 2 Regional Institute of Gastroenterology and Hepatology Prof. RETS,
Dr. Octavian Fodor P
The invention relates to a process for obtaining a product with : i e o
antimicrobial (antituberculous) applicability with increased accumulation in (A, o \_“;;., e ics

macrophages. The process, according to the invention, consists in the fact

that, in the first stage, synthesized silver-gold bimetallic nanoparticles — watncomieionomngiatammmn o
(AuAgNP) by modified Turkevich method are stabilized, initially with citrate, = Phese2.Auieny il P
which is then replaced with diethyl polyethylene glycol, after which it is '
functionalized by covalent bonding with Mannan polyglucide. The '
nanoparticles thus functionalized are subjected to successive stages of =—o —
centrifugation and redispersion by ultrasound in double-distilled water tg T T SRR AR e
eliminate secondary reaction products.

Scope of application: Health.
CBI is a part of the results of the activities carried out within the research L
project PN-III-PI-.1-PD-2016-1840. Acknowledgment: Dr. Lucian Barbu Flg. 3. HR-TEM images of synthesized  Fig. 4 UV-Vis spectra for Auand

AuAg NP Au-Ag NP obtainec.
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> ,-:' q‘%
S ”N 2 Lophanthus anisatus L.— Importance and Technology

02
000@ @-‘Ssp Oana Mirzan, Margareta Naie, Maria Diana Bostan
Agricultural Research and Development Station Secuieni

CROP IMPORTANCE

From a medicinal point of view, the plant is endowed with numerous therapeutic properties, anti-stress and antidepressant, soothing the intestinal mucosa, stimulating
blood circulation and enhancing immunity. This species can be grown In parks and planters as a decorative plant, highlighted by [ts beautifully colored inflorescences in
purple blue, covering a long period of flowering, from June until the arrival of frost.

Lophanthus contains a wide range of essential oils used especially in the perfumery industry. It is rich in phenylpropane and terpenes. The phenylalyl content represents
more than 50% of the total volatile oils, Other volatile compounds found in the Lophanthus plant are methyleugenol, menthol, isomentol, spatulenol. Non-volatile
compounds such as caffeic acid and its derivatives, rosmarinic acid, flavones such as acacetin, tilianine, agastachosides and agastachin are also present. There are also a
number of terpenoids inchiding maslinie, oleanolic, ursolic acid and sterols such as agastol. Most chemicals have antiviral, antimicrobial, anti-inflammatory and antioxidant

effects.

MORPHOLOGICAL CHARACTERISTICS

The leaves have serrated edges, a sharp tip, a slightly porous surface. The
inflorescence appears in the first year, starting in June. In the inflorescence the
flowers gradually open from the base. The inflorescences have sizes between 5-18 cm
and are made up of overlapping vertices with an average number of 12.The
flowering period is very long, it is done in stages starting with June until the arrival
of frost. This species is entomophilous, much preferred by insects. especially bees.

The technology cultivation at Lophantus anisatus 1..:

¥ The culture is recommended to be established by seedling. The seed, being very small, is recommended to be sown first in the germination
bed. The sowing depth must be less than 0.5 mm, special attention must be paid to the density to prevent elongation and depreciation of
the seedling. In case of a high density, thinning is recommended. When the leaves have reached the beginning phase of the cross, it is

recommended to be transplanted.

¥ Sowing is donc in protected arcas, greenhouses, solariums, cold scedlings, starting with March 1-10 and the seedling reaches the optimal
age to be planted around May 1, the period when it is recommended to plant in the field.

¥ The age of the seedling should be 45-60 days. This species is planted at 70 ¢cm between rows and 30 cm between plants / row.

v The care works are the common ones, specific to all species with small seeds, the plant does not have special technological requirements,
nor high demands on the soil, it can be cultivated all over Romania, it is recommended to perform one or two mechanical weeding and
one or two manual weeding depending on the physical condition of the land and its degree of weeding.

ACKNOWLEGMENTS
The results were obtained as a result of the project ADER 6.2.1. - "Establishment and continuous diversification of the national collection of

medicinal and aromatic plants, acclimatization and introduction into culture of new species and improvement of cultivation technologices in
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TEHNOLOGIA ECOLOGICA DE CULTIVARE PENTRU PRODUCEREA
2 SEMINTEI CERTIFICATA 1 LA SOIURILE BREVETATE DE CANEPA
MONOICA MARCA SCDA SECUIENI

ECOLOGICAL CULTIVATION TECHNOLOGY FOR CERTIFIED 1 SEED
PRODUCTION AT MONOECIOUS HEMP VARIETIES PATENTED
BY ARDS SECUIENI

Diana POPA, Alexandra BUBURUZ, Elena TROTUS, Valentin VLI\DU'!', Simona ISTICIOAIA,Gabriel TELIBAN

Copform estimarilor, piata alimentard bazata pe consumul vegetal prezintd un trend ascendent, cu un potential ridicat pentru urmatorii ani, Astfel, canepa reprezintda o sursa
custenabild de proteine, cultura fiind pretabild si recomandabila cultivarii in sistem ecologic, deoarece necesitd un aport redus de inputuri si are un efect pozitiv asupra solurilor
si bipdiversitatii. Procesarea acesteia nu produce deseuri, deoarece toate partile plantei pot fi utilizate sau transformate si, de asemenea, are capacitate fitoremedianta. Soiurile
de canepd monoica pentru samanta create la SCDA Secuieni au un potential agroproductiv ridicat si se caracterizeaza printr-o pretabilitate ridicata la diferitele conditii
edocfimatice de-a lungul globului, cererea de saimantda depdsind, astfel, arealul autohton. La SCDA Secuieni au fost derulate cercetdri privind stabilirea unor verigi tehnologice in
kistem ecologic de culturd, care sd permita multiplicarea semintelor acestor genotipuri, cu accent pe valorificarea maxima a potentialului lor agroproductiv. Secventele sunt
aplicabile in toate zonele pretabile pentru cultivarea cdnepei in sistem ecologic, urmdrindu-se acoperirea necesarului de samdnta de pe plan intern si extern.

0AZ3

cordyng to estimates, the food market based on vegetable consumption shows an upward trend, with a high potential for the coming years. Thus, hemp is a sustainable source of
otein, the crop is suitable and recommended for organic farming, because it requires a low input and has a positive effect on soils and biodiversity. Its processing does not

pdude waste, because all parts of the plant can be used or transformed, and it also has a phytoremediating capacity. The monoecious hemp varieties for seed created at SCDA
uiepi (Agricultural Research and Development Station Secuieni-Neamt, Romania) have a high agro-productive potential and are characterized by a high suitability for different

} angd climatic conditions around the globe, the seed demand thus exceeding the local area. At SCDA Secuieni, research was carried out on the establishment of technological
ithin the organic farming system, which would allow the multiplication of the seeds of these genotypes, with emphasis on maximizing their agro-productive potential. The
querces are applicable in all areas suitable for organic hemp cultivation, aiming to cover the need for seed locally and externally.

R 'l allia culturii. Ccele mai bune premergitoare sunt leguminoasele, urmate de cerealele pdioase. Pe terenurile ecologice, nu

indicata infiintarea unei culturi de cinepa dupa specii care lasa terenul secdtuit in substante nutritive. La randul ei, cinepa
d 0 buna premergitoare pentru majoritatea plantelor de culturi, intrucat lasi terenul structurat, liber de boli si diunitori. Nu
ecpmandad ca premergatoare porumbul, plantele furajere sau floarea soarelui. Trebuie evitatd monocultura, iar in cazul
rilor semincere, cinepa va réveni pe acelasi teren dupa 5 - 6 ani. De asemenea, multiplicarea semintei nu va fi amplasata in |55
lel infestate cu canepa salbafica. :

zarea. Canepa este o/plantd pretentioasd la confinutul in substanfe nutritive din sol, in special in ceea ce priveste g
dtea de azot. Ingriasimantul de bazi pentru cinepa ecologici este mranita sau compostul. Pentru reducerea rezervei de
ieni din sol, ingrasamangul organic poate fi aplicat culturii premergitoare. Deoarece cinepa este considerata o cultura mare
atoare de elemente/ nutritive, se pot aplica, pe parcursul perioadei de vegetatie, biostimulatori admisi in sistemul
glc de culturd, precuny Terra Sorb Complex sau Aminosol.

tarea’ culturii.

1 bamanta trebuie sa fie de calitate si sa corespunda ca valoare biologica si culturald cu actul de
ove || ientd i certificatyl de calitate ce insofeste simanta. Este recomandat ca semanatul sa se faci in epocd optima, respectiv
decddele a doua si a freia ale lunii aprilie. Semanatul prea timpuriu duce la o rasdrire incompleta, cu goluri si neuniforma,
e ,,imbitranescy si culturile se imburuieneazi. intirzierea seminatului sensibilizeazi plantele la atacul puricilor si
paza atacul moliei

lle semmcere, e remmanda ca distanfa de semanat intre randuri sa fie de 50 sau 70 cm, cu aplicarea Metodei Secuieni
! fru facilitarea aplicarii lucririlor specifice. Metoda Secuieni consti in retezarea partii superioare a plantelor in
2 frunze, cam la 25 - 27 cm de la nivelul solului. Dupa prima retezare, de la nodurile rimase se dezvolta
1 imensiunea de 50 - 60 cm in termen scurt, moment cind se aplicd a doua retezare, la 15 - 20 cm deasupra

comandata este de 6 - 8 kg/ha, in functie de capacitatea germinativa si MMB, adancimea de semanat fiind
are la 50 5i 70 cm se realizeazd cu semandtorile pentru prasitoare tip SPC, mai indicate fiind SK-e, cu &
cu discuri cu 30 de orificii si diametru de 2 mm, cu patine dotate cu limitatoare de adancime pentru g

Lucrari de illg_r intr-o culturi ecologicd, pentru a preveni infestarea cu buruieni, se va respecta asolamentul, iar
combaterea buruienilor in timpul perioadei de vegetatie se va face printr-o prasila manuald si minim 2 - 3 prasile mecanice.
pagubelor produse de boli, se recomanda masuri de prevenire ca: utilizarea seminielor sinatoase; includerea
asolament de 5-6 ani; cultivarea de soiuri rezistente; tratamente curative cu produse pe baza de cupru. in ceea
atorii, cel mai periculos este molia cAnepei, care produce pagube importante la simanta, in unii ani ajungandu-
de 25 - 30%. Pentru prevenirea moliei, se recomanda o serie de masuri, precum: respectarea asolamentelor cu
mergatoare; aplicarea agrotehnicii recomandate; semanatul in epoca optima.

ifice, In culturile semincere de cinepia monoici, periodic, la intervale de 2-3 zile pani la sfirsitul infloritului,
de simanti trebuie sd elimine plantele mascule in faza de butoni florali, inaintea deschiderii anterelor. Eliminarea
Igere in fazele timpurii si prin tiiere pina la inflorit, cit mai aproape de suprafata solului, deoarece resturile de
dezvolta listari care cresc foarte repede si produc polen ce duce la impurificarea culturii. De asemenea, se
e monoice netipice (cu talie redusa, cu frunze aciculare, cu inflorescenta rara etc.). Se verifica si perimetrul de
eliminarea plantelor mascule din culturile spontane. Atit purificarea biologica, cat si indepartarea plantelor
ascule sunt lcrari manuale, dificile, care necesita cunostinte in domeniu sau pregatirea in prealabil a personalului de citre o
rsoana avigaga.

Momentul recoltirii cinepei este atunci cind, in treimea inferioara a inflorescentei, fructele a
si luciul caracteristice soiului si se vad cu ochiul liber. Prin aplicarea Metodei Secuieni, st
egoltarea cu combina direct din lan in toate situatiile, hederul fiind ridicat astfel incat cutituls
h baza inflorescentelor.

l‘si' ared
patat culoa I
ate efectualy
ere sa ajun,

Efecte socio-economice $i de mediu: extinderea suprafetelor cu canepa in sistem ecologic,
sporirea productiei certificate ecologic, cu efect de maximizare a eficientei economice pentru
fiecare din verigile implicate (producere, multiplicare, cultivare, procesare), protejarea mediului,
in special prin capacitatea fitoremedianta a canepei si prin secventele tehnologice non-poluante
si, totodata, cresterea calitatii vietii in urma consumului de produse ecologice din canepa. '
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GENOTIPURILE ROMANESTI DE CANEPA MONOICA PENTRU SAMANTA,
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CULTIVATION TECHNOLOGY AND INDUSTRIAL POTENTIAL FOR
CAPITALIZATION AT THE ROMANIAN GENOTYPES OF MONOECIOUS HEMP FOR
SEED, REGISTERED IN THE EUROPEAN CATALOGUE OF PLANT VARIETIES

Diana Popa, Alexandra Buburuz, Valentin Vlidut, Elena Trotus, Simona Isticioaia, Gheorghe Matei

Cénepa industriala este consideratd cultura perfecta pentru bioeconomia circulara a viitorului, puténd fi recoltata si utilizatd pentru o gama largé de scopuri
diferite: produse alimentare, furaje, produse cosmetice, materiale de constructii, componente pentru masini, materiale plastice bio, textile si energie. Intrucat, la
nivel european, piata dedicata semintelor de cdnepd, uleiului obtinut din acestea, precum si produselor secundare derivate cunoaste un nou avant, in conditiile
pedoclimatice din centrul Moldovei, s-au derulat cercetdri in vederea stabilirii unor soiuri de canepd monoica pentru samanfa, pretabile acestui deziderat si a
elaborérii unor secvente tehnologice aferente, care sd potenfeze capacitatea agroproductiva a acestora, in concordanfd cu ceringele piefel europene $i nu numai.

Industrial hemp is considered the perfect crop for the circular bioeconomy of the future, and can be harvested and used for a wide range of different purposes:
food, feed, cosmetics, construction materials, machinery components, bioplastics, textiles and energy. Since, at the European level, the market dedicated to hemp
seeds, the oil obtained from them, as well as the derived by-products, is experiencing a new momentum, in the pedoclimatic conditions in the central region of
Moldova, research has been carried out in order to establish monoecious hemp varieties for seed, suitable for this desideratum and to develop related
technological sequences, which will enhance their agro-productive capacity, in accordance with the requirements of the European market and not only.

0111l. Soiurile recomandate sunt genotipurile de canepa monoica pentru samanta si ulei, brevetate la SCDA Secuieni, precum: Secuieni - Jubileu, Succesiv, Zenit

si Olivia. Continutul acestora in ulei este foarte mare, putand ajunge pana la 30 - 33%, cum este cazul soiului Secuieni - Jubileu. Potentialul de productie al acestor
genotipuri poate atinge si 2000 kg/ha, in functie de conditiile de cultura si agrotehnica aplicata. Incepand cu anul 2016, o parte din aceste soiuri au fost testate si
cultivate in numeroase tari europene (Bulgaria, Germania, Italia, Spania, Polonia, Croatia, Grecia, Franta, Tarile Baltice s.a.) si nu numai (India, Belgia s.a.).

‘Rota [l CLUTHTTL. Se recomanda cultivarea canepei dupa leguminoase sau cereale paioase. De asemenea, poate fi cultivata si dupa sfecla sau cartof, insa

dozele de fertilizare se vor majora cu 15-25%, deoarece solul ramane secatuit in elemente nutritive. Nu se recomanda ca premergatoare poru mbul, intrucéat are ca
daunator comun sfredelitorul porumbului (Ostrinia nubilalis), plantele furajere care lasa resturi vegetale si terenul infestat cu viermi sarma (Agriotes sp.), floarea
soarelui care are boli gi daunatori comuni cu canepa, precum putregaiul alb (Sclerotinia sclerotiorum) si lupoaia (Orobanche sp.). Nu se recomanda monocultura,
pentru a se evita atacul de molia canepei (Grapholitha delineana) ce poate produce pagube importante. in cazul in care monocultura nu poate fi evitats, este
necesara tratarea semintei, precum si un aport suplimentar de substante nutritive.

riitlizarea. in eultura conventionala, sunt indicate ingragsamintele complexe in raport N:P:K de 1:1:1 sau N:P - 1:1, aplicate primavara |la pregatirea patului
germinativ sau la semanat, cu ajutorul echipamentelor montate pe semanatori. Doza de azot se completeaza prin aport suplimentar la necesarul planificat.
Cercetarile din ultimul timp ale SCDA Secuieni au evidentiat faptul ca o crestere a dozelor de azot la 100-120 kg/ha determina cresterea productiei de samanta cu

25 - 30%. Cercetarile derulate in perioada 2018 — 2020 |la SCDA Secuieni releva influenta pozitiva a aplicarii ingrasamintelor foliare/biostimulatorilor (Aminosol,
TerraSorb Complex, Asfac BCO4) de-a lungul perioadei de vegetatie, sporurile de praductie inregistrate fiind cuprinse intre 16% si 25%.

Injunt - /. Samanta destinata semanatului trebuie sa apartina categoriei biologice certificata 1 sau 2, avand o puritate de 98%, germinatie minima
de 75"/., umiditate maxima admisa de 10% si un act care sa certifice un continut in THC mai mic de 0,2% pentru soiul cultivat. Epoca de semanat este variabila, in
functie de conditiile de clima si sol (inclusiv rezerva de apa din sol), de sistema de magini de recoltat, de planta premergatoare s.a. La SCDA Secuieni, s-a semanat
incepénd cu a doua decada a |unii aprilie i pana la inceputul celei de-a treia decade a lunii mai, Norma de s3méanta recomandata la soiurile de canepd monoica
precoce si semitardive este de 12-15 kg/ha, in functie de capacitatea germinativa gi MMB, la o distanta intre randurile de plante de 12,5 sau 25 cm. Adancimea de
semanat este de 3 — 4 cm. Semanatul se efectueaza cu semanatorile universale pentru cereale purtaﬁe (SUP-21 M sau SUP-29 M), acord&ndu-se o atengle aporitﬁ la
reglarea corecta a adancimii de lucru a brazdarelor, pentru ca samanta sa nu fie introdusa prea adanc. : -

rari de i Lt /|70, Se recomanda ca, inainte de semanat, sa se efectueze un tratament la samanta cu Signal 300 ES 2|/t

samanta sau alte insecticide cu specificitate pentru canepa, asigurand protectia culturii impotriva puricilor de pamant (Psylliodes
attenuata) timp de 60 de zile de la résarire si contribuind la reducerea atacului larvelor de molia canepei (Grapholitha delineana) din &
prima generatie. Netratarea semintei impotriva puricilor, in primaverile secetoase si calduroase, poate compromite cultura in &
totalitate. Pentru evitarea pagubelor produse de agentii patogeni care se transmit prin sol si samanta, s-au obtinut rezultate bune prin
tratamentul chimic al semintei cu Maxim XL D35 FS - 5 I/t samanta. Combaterea buruienilor monocotiledonate si a unor specii de
dicotiledonate se realizeaza prin aplicarea in preemergeni{a a unui erbicid ca Dual Gold 960 EC - 1,5 U/ha. Pe vegetatie, se poate
interveni cu Fusilade - 1l/ha, Leopard 5 EC - 1,5l/ha (pentru monocotiledonate) si cu Lontrel 300 EC - 0,5 I/ha (pentru dicotiledonate).

2l Momentul optim pentru recoltarea canepei pentru samanta este atunci cand, in

treimea inferioara a inflorescentei, fructele au capatat culoarea si luciul caracteristice soiului i nu
mai sunt acoperite de bractee. Recoltarea se poate efectua cu combina direct din lan, hederul fiind
ridicat astfel incat cutitul de taiere sa ajunga la baza inflorescentelor.

Valorificarea productiei.

. &

Beneficii socio-economice si de mediu:

v'elaborarea unei oferte tehnologice si de valorificare care sa acopere cererea existenta pe piata

v’ generarea unor beneficii economice la nivelul tuturor factorilor implicati: producatorul, multiplicatorul, Culfl\'dtﬂrlT'Sif-_?
procesatorul, in special in urma valorificarii integrale a plantei (radacina, tulpina, fibra, frunze, flori, seminte)

v efecte pozitive de necontestat asupra mediului inconjurator
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Sweet sorghum hum bicolor L. Moench) is an annual species, which due to its
high ecological plasticity, can be cultivated in all areas of the globe, respectively in
tropical, subtropical, temperate and semi-arid reglons.

It is known in the specialty literature as “cane sugar from desert™ or "vegetable
camel" because of its resistance to drought (Olugbemi, 2017) and atmospheric heat
(Basavaraj ot al., 2016). For these reasons, sorghum should be considered as aone of
the most suitable cultures for fighting with the climate change (ICRISAT, 2015).

The current studies in sorghum area are aimed at improving the cultivation
technology, 50 as to obtain the high yields of biomass rich in sugars and to find
methods for using the juice from the stems (Srinivasa Rao si colab,, 2011 a). In
Romania, there is no market for sugar sorghum, because the benefits of this species
are not yet known, but through research initiated at A.R.D.S. Secuieni want fo
promote this culiure and at the same time establish the technology for cultivating it
for the pedoclimatic conditions in the Center of Moldova.

RESULTS

1. The influence of the hybrid on its production and gua.
conditions from A.R.D.S. Seculeni

The sugar content has varied in according to the experimented hybrid and
depending on the phenophase of the plant. The Athena hybrid who has been
harvested at physiological maturity achieved the highest sugar content, namely 17.6
brix (figure 1).

under the loclimatic
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Figure 1 - The sugar content (brix) of some sugar sorghum genotypes experimented under
pedockmatic conditions from A.R.D.S. Secuieni

The biomass production varied widely depending on the cultivated hybrid. The
minimum level of production was recorded in the variant sown with the BMR Gold
hybrid and the maximum level from the varlant sown with the hybrid SASM 1 (79.4 to
ha) (table 1).

Table 1. The infh of ]

logical fz on the morphological properties of sugar

sorghum

Stem Leaves Panicle Total
SASM 1 66.7 " 109 " 1.8 °00 704 """
SASM 2 64.2 11.2 ** 3.0 900 78.4 7
Athena 531.2 10.3 " 127 *** 76.2
BMR Gold 35.6 000 B.5 ©oo 2.0 o0 44.1 o000
Supersille 47.6 © 7.6 %0 41.0 """ 66.2
53.5 9.3 6.1 68.9
a8 1.0 ot 5.2
6.4 1.4 1'3 7.0
8.9 1.8 i 9.6
L
LY
2. The influence of some fechnological factors on the biomass production in the

pedoclimatic conditions in the Center of Moldavia
In the Table 2 is observed an increase of sugar content directly proportional with
the fertilization until until the applied dose of N,y P Kz when it begins to decrease.

/

At the same time, it was observed that the density of sowing of 15 g.s. sqm™ is 4

faverable for obtaining a higher sugar content.
\ r 2\ . - /i
Table 2. The influence of some technological factors on the sugar content of sugar sorghum
tems :
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SWEET SORGHUM: AN ALTERNATIVE FOR ROMANIAN
AGRICULTURE

Simona - Florina Isticioaia’, Paula - Lucelia Pintilie’, Andreea Pintilie', Diana - Lorena Popa’, Alexandra Leonte’,
Valentin Viadut?, Iufian Voicea?, Gheorghe Matei®

1Agricultural Research and Development Station Secuieni, Neamf; ?National Institute of Research - Develoy
Agriculture and Food Industry Bucuregti; *University of Craiova

¢ for Machines and Installati

designed to

MATERIALS AND METHODS

In order to promote the sweet sorghum and establish an innovative cultivation
technology, in the period 2018 - 2019, In the experimental fleld from A.R.D.S. Seculeni
were located three experiences, which aimed:

1. The study of an assortment of sugary sorghum hybrids, in order to identify
hybrids with the highest adaptability to climate change;

2. The establishing with high efficiency of technological parameters for the sugar
sorghum, to create an innovative technology in relation with new climatic
conditions.

The factor pursuedet in the first (m factorial) experi was the hybrid
represented by BMR Gold, Athena and Supersille from the Euralis Seeds company,
and SASM 1 and SASM 2 from the Institute of Phytotechnics Porumbeni.

The second experience was an hifactorial type A x B, where the A factor was the
sowing density with three graduations: a, - 10 germinable seeds sqm?’, a; - 15
germinable seeds sqm™ and a, - 20 germinable seeds sgqm', and the B factor with
fertilization with 7 graduations: b, - Unfertilized, b, - Ng;, by - NggP 4K 5, by - N5oP oMy
by - NysPyoKagr bg - NygoPaoag 31 By — NysoPgoHg)-

In the laboratory, the sugar tent was d by using the Kruss digital
refractometer, a DR101-60 model, and during the vegetation period of the sorghum,
have been made biometric and specific measurements.

Aot =

The maximum level of sugar content was recorded at physiological maturity,
when it varied between the limits from 15.3 brix (Unfertilized x 10 g.s, sqm') to 18.8
brix (N;5PgKs0 x 15 g.5. sqm?) (table 2) .

The factors studied in this year have greatly influenced the biomass production

achieved, wich had varyeted in very wide limits, ranging from 31.5 to ha'
(Unfertilized x 10 g.s. sqm™) to 81.6 to ha’ (N,5Pg Mg X 20 g.5. sqm™). Biomass
production had significant increases with increasing fertilization dose and the
sowing density. Thus, in the variants sown with 20 g.s. sqm" and fertilized with
doses of N;5P3Kg; NygoPyoMay and NygPgoKgg, they were very significant production
increases compared with the control (average experience) (table 3).
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Table 3. The infiu
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/ factors on biomass production at sugar sorghum
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CONCLUSIONS

The sugar QL'ullum is now having a great importance because of its use in animal
nutrition and the production of hiofuels.

Following the results obtained at A.R.D.S. Secuieni regarding the improvement of
‘sugar sorghum Innluﬂjﬁ' it had been concluded that:

- A great importance for the area is by choosing the hybrid ,which will have
possibilities of lifting the pedoclimatic conditions in the Center of Moldavia of the
‘hybrids SASM 1 and SASM 2, which had produced bi production of up to 79.4
to ha' and presented sugar in stems up ta 16.6 briix; |

= The technol al_!g'e!q_r! applied in the S_%ﬂlllll‘l‘l culture determine the biomass
production and his quality. The sowing density and a img mineral fertilization
it had infl on bi production, which sh significant increases
with increasing fertilization but cven wlth-.i'_liis sowing density. In variants sown with a
tenth of 20 g.s. sqmi! and fertilized with doses of N, - N,5, on agrofound of P,.K,,
had realized the highest production, respectively 79.8 - 81.6 to ha”', which denotes
that sugar soryhun;_- prefers the (ensily._‘nd doses of nitrogen higher.

: density
\ dl
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BEET-BERRY VEGAN
KEFIR
PLANT-BASED

KEFIR WITH
BEETROOT AND
BLUEBERRY
POWDER

NECULAI-VALEANU Andra-
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Ionescu de la Brag , [asi, Romania

ABSTRACT

Millet is a plant still cultivated
intensively in Romania, which makes it
available in large quantities for
development of plant-based dairy
alternative products in the vegan niche.
A number of factors related to the
individual (celiac  disease, disease
Crohn’s disease, intestinal dysbiosis) ar
products consumed by the population,
have led to an owverall increase in
incidence of lactose intolerance, thereby
reducing the consumption of milk and
dairy products, even those which offers
multiple  benefits  through  their
consumption  (eg  kefir). Lactose
intolerance is a condition in which
people have digestive symptoms —
such as bloating, diarrhea, and gas —
after cating or drinking milk or dairy
products. Lactase deficiency and lactose
malabsorption may lead to lactose
intolerance, due ta the lack of the
enzyme lactase in the small intestines to
break lactose down into glucose and
galactose. Approximately 70% of the
world’s population has primary lactase
deficiency. Tn this context, millel milk
and other fermented products, such as
vegan kefir may be an alternative for the
population of Romania suffering from
the aforementioned disorders.
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Website: www.scdb-dancu.ro
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CONTEXT

Milk is rich in many basic nutrients and is an integral
component of several countries' nutritional guidelines.
However, due to the rise of lactose intolerance and
milk allergies, environmental issues a growing
number of customers are shifting to plant-based milk
alternatives, also described called "plant milk". Of the
non-dairy milks, millet milk is the is a healthy choice
for those who have dairy, gluten, soy, or nut allergies
or intolerances. In contrast to rice milk, millet milk has
more protein, fiber, and healthy fats, thus making it
more suitable for kids diet. Enriching plant-kefir with
ingredients capable of conferring specific health
benefits in addition to basic nutrients is an excellent
way to improve the nutraceutical properties of this
plant-based drink.

EUROINVENT

13th European Exhibition of
Creativity and Innovation
lasi, Romania, 20-21 May 2021
Www.eurginvent.org

.JON IONESCU DE LA BRAD"
UNIVERSITY OF AGRICULTURAL SCIENCES
AND VETERINARY MEDICINE OF IASI

University of Applied Life Sciences and Environment”

FABRICATION

The invention relates to the vegan products industry,
in particular to the manufacture of fermented non-
dairy pmducts, namely to the process of obtaining a
functional non-dairy Kefir-like product, enriched with
biologically active compounds from beetroot and
blueberry powder. The process according to the
invention involves the use of millet milk, without
preservatives or stabilizers, the addition of beetroot
powder (0.1% .... 0.5%) and blueberry powder (0.5 .....
1%), inoculation with a mix of lactobacilli cultures and
probiotic cultures to start the fermentation process
(strains of Kluyveromyces marxianus subsp. Marxianus,
Lactoceccus lactis subsp. cremoris, Lactococcus lactis subsp.
acidophilus La-5), fermentation until the coagulation
forms, cooling and storage.

BEETROOT POWDER

+ great source of fiber, folate
(vitamin BY),manganese,
potassium, iron, and vitamin
C
Anemia relief, increased
digestion, hepatoprotection
and improved brain function
and growth

BLUEBERRY POWDER

» “SUPERFOOD”
= Source antioxidants, vitamins
fibers and minerals

MILLET MILK

* Rich in protein, fiber, and
healthy fats
* healthy milk alternative

APPLICATIONS
* Manufacturers of vegan, plant based products
*  Plant Milk Market Revenue to Hit $21 Billion by

HEALTH BENEFITS

+ Provides extra nutrients, a

KEFIR FERMENT boost of energy and balance to
gut microbiota and the
« mix of lactobacilli and immune system.

Suitable for persons with dairy,
gluten, soy, or nut allergies or
intolerances.

- addition of beetroot and
Blueberry powder to kefir may
increase  its  functionality,
providing additional health
benefits, especially for those
consumers who suffer from
allergies and intolerance

REFERENCES
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probiotic  cultures  that *
enable the fermentation
process of kefir and helps
strengthen the digestive
and immune systems.
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FUNCTIONALIZED
KEFIR WITH MACA
AND COCOA .ION IONESCU DE LA BRAD"
POWDER UNIVERSITY OF AGRICULTURAL SCIENCES|
AND VETERINARY MEDICINE OF 1ASI
University of Apphed Life Sciences and Environment”
NECULAI-VALEANU Andra-Sabinal; 1
CONTEXT FABRICATION

MADESCU Bianca-Marial,2;
Kefir, a fermented milk drink rich in proteins, vitamins,
minerals, amino acids, and microelements, can improve
digestion, bone health, weight loss and reduce the symptoms
of lactose intolerance. As customers seek more streamlined
ways to support their active lifestyles, functional products
with defined health benefits are becoming very popular. A
solution for improving the nutraceutical benefits of kefir is
the enrichment with components capable of conferring
unique health benefits in addition to basic nutrition.Due to
rising awareness of consumers towards gut microbiota and
its role in immunity support, new product developments
such as functionalized kefir are expected to boost the dairy
industry and kefir market in the upcoming years.

The invention relates to the dairy industry, in
particular to the manufacture of fermented dairy
products, namely to the process of obtaining
functional kefir from cow milk, enriched with
biologically active compounds from maca and
cocoa powder. The process according to the
invention involves the use of whole fat fresh cow’s
milk, homogenized, pasteurized, without
preservalives or stabilizers, the addition of maca
powder (0.1% .... 0.5%) and cocoa powder (0.5 .....
2%), inoculation with kefir grains and
fermentation until the coagulation forms, cooling
and storage.

ARITON Adina-Mirelal

RIMBU Cristina-Mihaela 2

1Research and Development Station for
Cattle Breeding Dancu [asi

2University of Applied Life Science “lon
Tonescu df-,y la l?_wapdl‘jr , Tasi, Romania

ABSTRACT

Pasteurized milk,
supplemented with
probiotic microorganisms
from Kkefir offers well-
known benefits, but the
association with the
nutrients and active
substances in Cocoa and
Maca also gives it its

qualities a prebiotic. The

fermentative capacity of

kefir is enhanced by the COW MILK COCOA POWDER KEFIR GRAINS HEALTH BENEFITS
nutrients from the two & WELO.IE fat hf‘reéh mv:"is nth‘t:fL xlilzlafl(:lyphflﬁ?ilsi P(:::Et mix of lactobacilli and + Provides extra nutrients, a
. omo, ) 3 [ ioH ]

plants, and the developing [N v B R o e e b

the microbial populations Pre]f:emr:atim | [orey | wietion Sand process of kefir and helps  immune system.

e . o o stabilizers LEMCES BUEESS strengthen the digestive + Dysbiosis caused by the

Ot_ kEf‘.ll .lntleab&.b . the ) and immune systems. consumption of food

microbiological benefit of MACA POWDER additives or as a result of
Rich in antioxidants, some anti-infectious

the product.
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vitamins, and minerals,
supports energy and stamina,
balance hormones and may
counteract stress,
Improves fertility

treatments may be prevented
or ameliorated using this
“LIVE” product, natural and
innovative, perfectly adapted
for the human microbiome,
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Mobile plasma system for the decontamination of waters contaminated with highly
toxic compounds
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State of the art

Envirnamenial pofirtien with ormnpic compmnds & 2 opicall ssue iniemanopalby. These compennds, wed o agricubiure and other &fferent mbwsines, affecs the envinommend and oese ong term problems. These
compounds pallne the sof and woter, gither through miemtional e o sccdentsl propagtion (miltary conflicts, mhsral scridents, woors sctvities and so cnl. Despie hovng aveilsble & wale wanen of
palluinni deconismimaton icchnedseies, from physical (ulimfiirstion. moofilmbon, merse osmois, sonalysis. elscroorideme. 17V lipht irsdistion) o chemical methaods. sch 1 ndvamced pidative medhods
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ABSTRACT: Tn the context of the circular economy, with a focus on waste capitalization from leather industry, the stuidies aimed to configure innovative structural groups by associating keratin
fractions from wool with plant extracts from organic farming. The applications pointed out the biomedical field, especially the delalayed healing wounds issues, one of the first aspects being the |
restoring dermo-epidermal homeostasis, chronically affected. Two variants of keratin tractions (Espe and Valke) obtained by original blotechnologles were selected, as well as Viola tricolor, Arctium |
lappa and Centaurea cyanus extracts, in order to accomplish their effectiveness in cell regeneration on keratinocytes and fibroblasts. The screening was performed by advanced techniques of cellular
and enzymatic analysis (Flow cytometry and zymography), on standardized cell lines, 11S-27 and TaCaT, highlighting mechanisms of epidermal differentiation (membrane overexpression of
involucrin, cytokeratin and transglutaminase related to cell sequentiality) and extracellular matrix proteins’ turn-over (collagen synthesis / vs degradative enzyme activity). The results indicate
innovative variants of therapeutic association designed to accelerate the intrinsic healing process through selective contributions on convergent mechanisms of skin recovery stages. They give the
advantage of using bioproducts with minimal toxicity, configured on principles of maximizing biological activity through well-selected structural components: keratin fragments polyphenols,
flavones. The economic added value will be gained through more efficient raw materials sources due to capitalization of leather waste and medicinal plants ecological culture, preventing the depletion |
of spontaneous flora and customized agricultural technologies in order to obtain a reproducible content of active compounds.

TECHNOLOGICAL PROCESS FOR OBTAINING BIOACTIVE COMPOUNDS
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I1. DERMAL REGENERATION - extracellular matrix remodeling of human dermal
ﬁhrﬂb]asts HS27 stanﬂardlzed ce]l line

The dermal regenerative effect is expressed at the protein matrix level byl
maintaining the balance hetween the synthesis of structural proteins that ensure |
tissue integrity (collagen) the activity of
(metalloproteinases - MMP),

and degradative enzymes |
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EFFICACY IN CUTANEOUS REGENERATION

L. STIMULATING KERATINOCYTE CELLULAR TURNOVER - HaCaT standardized
cell line

Stimulation of keratinocytes'
environments that promote differentiation. It is noticed (table 1)
differentiation marlkers over-expression of the basal /spinous /corneum layer,

corresponding with the structural pattern of active compounds of extracts. Valke
has a remarkable effect on epidermal renewal cycle even when the external factors |

are not presents (lack of C_alcium}

cellular twrnover, especially in calcium-rich |
the

A. INTRACELLULAR AND EXTRACELLULAR COLLAGEN BIOSYNTHESIS
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The zymographies highlishted Espe and Valke as major inhibitors of MMP2 and
MMPg activity in  normal and stimulated fibroblasts cell line, preventing the|

% variation ; . A 1 2 )
reailierin (Catneam e — T Cytokeratine 5/14 (Basal degradation of the skin tissue through “in situ” preservation of the extracellular matrix of
7 days layer) layer) layer) the affected arca
differentiation ™" | vcar (l2ma)| | -G +Ca*(12mg) | -Ca®  +Ca” (12mg) '
Control NA NA NA NA NA NA i iy e
Espe 16% 13% 149% 10% 55% 17% = :
Valke 19% 21% 133% 8% 77% 19% o oy o —
Br 70% -25% 74% -16% -55% 27% " 5 Contrl
Abs -36% -12% -42% 2% 19% -6% =il E
3FP -41% 8% -45% 2% 90% 7% £ 5
Espe+Br 5% 16% 17% 5% -19% -28% z g
Valke+Br 2% 19% -6% 33% 51% -34% . o L
Espe+3FP+Abs 7% 30% -6% 67% B4% 53% :”: 5%
Valke+3FP+Abs -2% 25% -99%, 48% 108% A3% < i
Espe+3FP -1% 22% 13% 45% 12% 10% 20 5
Valke+3FP 2% 22% -1% 45% 1% A0% ::: o
Espe+Abs -17% 20% -26% 46% 267 37% Unstimulated fibroblasts TNEG+PMA
Valke+Abs -17% 24% -26% 50% 43% 61%
TGFB 152% 139% 329% 75% 107% 109%
Table 1. Membrane proteins expressed in stages of keratinocyte differentiation  THE
ik Synergistic effects
200% — r L = ALL : .
: 174% Complementary cellular effects suggesting
the intrinsic healing process acceleration
_ 150% - + Lackof remanent and the recovery of the functional pathways
E 114% 110% pesticides in raw INNOVATIVE ) .
o A S materialsol B [+ KERAIN IRACTICNS FROM l
+ phytapharmaceutical o —
9 e PATENTING - Pateni
"::_’ L 47% F= « SELECTIVE EXTRACTION Application IN PROGRESS
S so% 37% PROCTSSES
£ w39, 3036 82 40 | 2% 23% HEOLOGICAL EARMING « ACTIVE COMPOUNDS SEMSRATION "
= [1- :J 1 $ OF PLANTS i
% il [ : : " \\ PERFORMANCE IN
= 1% o o - i e c{l { DRUG-DEVELOPMENT
< <
(éo @Qe‘ "‘%* v e & Nl q‘l"v‘ (:Q*&’er:g‘ Qf;";‘ & ol \'—/ -rl =
& i N
508 DO = 5 FOIRT LS
&K 2
Improvement of circular economy
- Ca2+ m +Ca2+ (12mg)
Proliferative status induced by tested compounds on keratinocytes cultured in differentiation media with| ACKNOWLEDGEMENT
different caleium concentrations The study was performed as part of the project: FTE 5/2020:, Algoritm de valorificare a rexiduurilor entomologice si

- BIOTEHKER

te pentru reg

de pielarie in s:steme multi

de tesut cutanat”

327



EUROINVENT 2021 — INVENTIONS & INNOVATIONS POSTERS

Installation for removal of organic pollutants from wastewater based on photocatalysis
and biological processes

loana Corina MOGA, lleana Cristina COVALIU, Mihai NITA-LAZAR, Gigel PARASCHIV,
luliana PAUN, Daniel MITRU, Alina BANCIU, Stefan DOBRESCU,
Gabriel PETRESCU, Adrian Gabriel TANASA

GENERAL INFORMATION

ORIGINALITY AND INNOVATION

Project No. 39PTE/2020

Project coordinator: DFR SYSTEMS SRL, Romania
Address: Str. Drumul Taberei 46, Bl. OS 2, ap. 23, sector 6, Bucuresti, 061393
Phone/Fax: 021 4131439 / 021 4134091

Contact person: loana Corina Moga
corinamoga@yahoo.com; corina.m@dfr.ro
+4 0727 850 098
Pariners: Politehnica University of Bucharest, Romania
Ecoind Bucharest, Romania

STATE OF THE ART

The project is based on the need identified by DFR Systems SRL to
remove three of the disadvantages of conventional biological treatment,
namely: low efficiency, large amount of sludge resulting from the biological
treatment stage and high retention times. These disadvantages can be
eliminated by creating within the project of an installation for removing
organic pollutants from wastewater based on photocatalysis and biological
processes that are based on the introduction into the technological flow of
purification of:

- a further stage of degradation of organic pollutants based on
photocatalysis. This process could lead to an increase in the treatment
yield in a very short time and to a decrease in the amount of sludge
formed within the biological step;

- a much more efficient bacterial population in the process of degradation
of organic pollutants in water.

Finally, a pilot of the plant for removing organic pollutants from wastewater
based on photocatalysis and biological processes will be designed and
implemented. The objective of the project is to improve / increase the
efficiency of removal of organic pollutants from wastewater to CO: and
H:0O by introducing two stages of degradation with synergistic effect, as
follows:

1) photocatalytic stage - which is based on the degradation of organic
pollutants by photocatalysis performed by semiconductor
nanoparticles of TiOz under the action of UV radiation;

2) biological stage - which is based on the degradation of organic
pollutants with the help of microorganisms, by improving the
technology with fixed biofilm - biofilm carriers existing in the treatment
plants of DFR Systems S.R.L.

Photocatalytic step - following the technological improvement, the UV
equipment already owned by DFR Systems SRL, currently used for water
disinfection, will be improved / refurbished to ensure the photocatalytic
step by depositing TiO, nanoparticles semiconductor on supports that
cover the walls of the equipment. Thus the nanoparticles semiconductor of
TiO, (as a catalyst) in the presence of UV radiation will ensure a high
degradation of organic pollutants. TiO, semiconductor nanoparticles act as
a catalyst, and the catalysis process carried out under the action of UV
radiation is called photocatalysis.

Biological step - will be carried out in the present biological treatment
equipment based on technology with fixed bacterial biofilm - Mobile
Artificial Support (SAM) whose biodegradation efficiency will be improved
within the project. This technology is based on the development and
fixation of complementary populations of aerobic bacteria, mostly nitrifiers
such as Nitrosomonas and Nitrobacter, on an intensively aerated plastic
support, eliminating the need to recirculate activated sludge. SAM consists
of small round pieces made of special plastic, with a density close to that
of water. This allows SAM to float freely “between the waters”, and due to
the permanent movement of the revolution and the round shape, not to
allow the adhesion of the sludge being a non-collapsible environment -
self-cleaning. It should be noted that only 1 m?® of SAM provides an
exposure and fixation area for microorganisms of 850 m?.

Currently, both nationally and internationally there is no installation that
uses a technology based on the process of degradation of organic
pollutants in water by photocatalysis performed by semiconductor
nanoparticles (eg TiO:z) activated by UV radiation.

Also, the innovation of the water treatment process is also due to its
efficiency due to the existence of two stages of removal of organic
pollutants instead of a single stage, thus considerably increasing the
treatment efficiency.

The innovation brought to the biological treatment process is based on:

- Increasing the specificity and degree of biodegradation of organic
pollutants by choosing bacterial strains according to their specificity of
biodegradation of organic pollutants. The biodegradation system is
versatile, and different bacterial strains can be used depending on the
specific pollution conditions.

- Bacterial density that plays a role in streamlining the degradation
process. The increase of bacterial density and efficiency is ensured by
the innovative design (size, shape) of the mobile artificial support on
which they are fixed, intensifying the purification process and preventing
the formation of large amounts of activated sludge (almaest insignificant)
which would involve additional costs. treatment and storage.

The innovation and necessity of this installation is also given by the
considerable reduction of the footprint on the ground compared to the
classical wastewater treatment installations.

Also, the innovation in the biological treatment stage is given by the
analysis of aerobic and non-pathogenic bacterial strains, both Gram
positive and Gram negative, in order to identify bacterial strains with
specificity and increased biodegradation capacity of organic pollutants
present in wastewater. Bacterial strains selected with specificity and high
biodegradation capacity will be incubated in the presence of SAM to
analyze their adhesion capacity and biofilm formation. The adhesion
capacity will be quantified by analyzing the bacterial density before and
after the interaction with SAM.

RESULTS
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EQUIPMENT DESCRIPTION / UTILIZATION

Sediments are an indicator and recorder of environmental quality. In
treatment technologies, sediments show the state of operation.
Sediment monitoring is important because it shows the state of the
ecosystems and of the treatment systems and especially how they
evolve. Also, based on these collected data, evolution predictions can
be made and remedial measures may be taken. The SEMSED project
will advance a new eco-technology for monitoring the sedimentary
environment, from l|aboratory to industrial level; an electrochemical
probe with the ability to analyze sediments autonomously with
hundreds of electrodes at sub-millimeter resolution. This well will be
able to be placed in fresh or salt water and will monitor changes in
chemical composition in sediments from ports, canals, lakes,
estuaries, biofilters in aquaculture, sapropelic sludge as well as
sediments from decanters and treatment plants. A remarkable
performance of this probe will be its ability to operate autonomously for
many months withcut maintenance and without moving mechanical
parts, and also that it can be reprogrammed and tracked online. The
aim is to achieve the following performances: between 128 and 512
working electrodes, hundreds of measurements performed with each
electrode, good mechanical resistance of the probe to torsion, impact
and bending, resolution <1 mm between electrodes, total probe length
between 13 - 50 cm, low electrical resistance of circuits, low electrical
noise, corrosion resistance and protection of the probe in short circuit
and under pressure in the underwater environment.

Within this project, the following will be designed and built: dedicated
software for data control, management and communication (Fig. 1A)
and multi-electrode probes composed of channel selectors and
electrode packets (Fig. 1B).
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Fig. 1. Architecture of a monitoring system for electrochemical profiles in sediments.
(A) Measurement and control system. (B) Multi-channel probe consisting of a
channel selector and an electrode package. WEs = Working electrodes. REs =
Reference electrodes. CEs = Auxiliary electrodes. This configuration contains 256
WEs, 8 REs and 8 CEs, but the number of WEs can be higher or lower, between 64
and 512.

Cyclic voltammetry (CV) is a three-electrode method in which the
potential is varied linearly between the two extremes back and forth,
using a potentiostat. There are many variants of CV. The results
depend on the scanning speed, the electrode surface, the reference
electrode potential and various physical and chemical parameters.
The multi-channel probe can make CV and redox potential
measurements.

The multi-channel probe is revolutionary in its high-dimensional
analysis capability. This eco-technology allows long-term monitoring
of the condition and evolution of sediments (deposition, erosion,
oxidation, reduction, contamination). Currently there are only tools on
the market that describe either profiles or local changes, but both only
at very high costs. The instrument proposed by the research project
has a very large number of electrodes (more than any other product
on the market), between 128 and 512. For comparison, multi-channel
equipment on the market can make measurements with 8-16
electrodes at a cost very high. The probe electrodes are arranged in a
vertical layer pack structure. The vertical resolution of the multi-
channel probe will be <1 mm (an excellent resclution relative to the
state and evolution of electrochemical profiles in sediments). The
multi-electrode probe can be very long, up to 50 cm, allowing the
menitoring of the evolution of sediments in which the interfaces have
large fluctuations in height. The channel selector is unique on the
market and based on multiplexers - analog switches of CMOS
(Complementary Metal Oxide Semiconductor) type of low voltage with
low resistance, low noise, high speed and can be digitally controlled
by a computer.

The electricity consumption of the probe allows the supply in the field
of renewable solar / wind resources or by coupling with low voltage
submerged electrical networks and induction submerged power
supply. Most CV systems on the market use liquid reference
electrodes that are very vulnerable to breakage. The multi-electrode
probe will use solid state reference electrodes produced by electro-
deposition of polypyrene on platinum. The new wells are easy to
adapt to become part of autonomous systems, such as "underwater
electrical grids". The new equipment will expand the range of

monitoring capabilities for several categories of users (fish farmers,
treatment plants, canals, shipping lanes and ports). The experimental
model at UCV has the following components (Fig. 2): electrode
package, 1 reference electrode and 1 auxiliary electrode); digitally
controlled channel selector for electrodes; measuring instrument and
computer,
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Fig. 2. Laboratory experiment with the SPEAR 64 multi-channel instrument
produced by UCV in collaboration with USC. (A) Computer. (B) Electrochemical
measuring instrument. (C) Channel selector. (D) Electrode package inserted into an
experimental gel with an aerobic / anaerobic interface (02 / H2S). (E) Example of
Eh redox potential reading results using all working electrodes. The dots in (E) show
the position of the highest and the lowest electrode, respectively. The solid arrow
between (D) and (E) shows the location of the 02 / H2S redox interface, where the
Eh of the solution changes from the oxidizing state to the reducing state.
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EQUIPMENT DESCRIPTION / UTILIZATION

Relevance / necessity of deferrization-demanganization water
treatment plant

At the level of 2019, there were still major gaps between the rural and
the urban areas in Romania in terms of connection to the public water
supply system. Just over 3 million people living in rural areas, out of a
total of about 9 million inhabitants, were in 2019 served by the public
water supply system. That is, approximately 16% of the Romanian
population or 35% of the rural population.

This situation leads to the identification of other local water supply
sources such as direct supply from groundwater reserves. However,
due to the pollutants found in these waters, pre-consumption treatment
is required. Groundwater with a very large natural bottom, especially
for iron and manganese ions, is found especially in areas such as the
Moldavian Plateau and the Getic Depression. In this context, the
authors propose the construction of a pilot water treatment plant with
the reduction of iron and manganese compounds.

Feasibility

The water freatment plant is intended to be one with increased
efficiency in the elimination of iron and manganese-based pollutants in
the conditions of small investment, operating and maintenance costs.

Thus, the following main treatment steps are proposed:

- efficient aeration without the use of oxidation reagents such as
chlorine. It is desired to achieve aeration only by injecting air into the
mass of water. The best types of air diffusers will be chosen so that
the mass transfer of oxygen from air to water is maximized. The
possibility of using an air diffuser designed by DFR Systems and
protected by patent application no. A / 01027 / 03.12.2018 entitled
“Air diffuser used in wastewater treatment” will be analysed;

- filtration and catalytic oxidation on new, cheap, existing materials
/ produced in Romania. Advanced oxidation processes have been
shown to be very effective in the advanced treatment of wastewater
containing non-biodegradable and highly toxic organic compounds.

- sedimentation. The elimination of solid suspensions generated in
the treatment process or existing in the groundwater body will be
reduced / eliminated by means of a final settling process. As
decanting equipment, the possibility of making vertical decanters or
longitudinal, lamellar decanters will be analyzed. DFR Systems SRL
holds 2 patents in the field (RO 130154 / 30.07.2018, “Lamellar
decanter” and RO 126399 / 30.07.2014, “Final decanter related to a
dissolved air flotation installation™).

- final disinfection. Fine disinfection is necessary to eliminate all
microorganisms and pathogens, so that the treated water is used by
the pollution in conditions of maximum safety. During the installation,
the use of ultraviolet light for disinfection will be analyzed.

The water thus treated will reach the final consumer. The treatment
plant will have a minimum ground footprint, even analyzing the location
of underground / buried treatment steps.

In order to build the deferrization-demanganization water treatment
plant, a laboratory-leve! installation is designed, built and tested. The
treatment steps are tested first as a unit, then as a whole. University
POLITEHNICA of Bucharest designed the components of the water
treatment plant within the experimental deferrization-demanganization
stages. Thus, the oxidation operation with air and other oxidizing
agents was tested on the experimental laboratory model performed,
in order to identify the efficiency in terms of oxidative action on iron
and manganese ions (activity performed mainly by DFR Systems
SRL).

During the oxidation stage, different ways of water dispersion were
tested - figure 1.

Figure 1. Models of water dispersion nozzles for oxygenation

The aeration installation consists of a device with holes on two levels:
Level 1 - Perimeter holes @ = 2 mm, with 31 holes; Level 2 - Vertical
holes in the bottom of the device. A series of experiments were
performed, by varying the water flow and the height of the water
distribution device. There were 2 points for measuring the oxygen
concentration, 2 oximeters were used. Tables 1 and 2 show some
results obtained from the oxygenation process.

Table 1 - Experimental results
Q=680Lh,H=14m

Timp, [winute] | Oxigen dizolvai, [mgT.

Oximetral 1 Oximetrul 2

g 5,11 5.52 [
1 152 T1.66
2 157 §.02
3 1.78 5.0l
4 1.59 516
] 1.61 1.98
[ 7.67 §.55
10 71.81 B.30
12 8.01 £33
13 801
14 5.00

Table 2 - Experimental results
Q=320L/h,H=14m

sgen dizolvat, |m
Oximetrul | (albastrn) | Oximetrol ! (mov)

Timp, [minute|

S EE)
7.6 .60
75 175
1.29 280
.55 | 706
£:90 | 7.60
671 750
] 173
i 167
10 713 168
11 6.71 271

757 812
741

] i Jion Ja [ Jas

841 5
851 : 15 730

The water treatment plant will also be equipped with a slow sand filter.
Thus, on a support of porous plates will be found a layer of gravel,
with a grain size of 7 - 15 mm, which has above a layer of sand, 1 -
1.25 m high, with a particle size of 0.5 - 1 mm. The application of the
solution with slow filtration of water (figure 2) was considered
because the flow is low.
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Camian
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Figure 2. Slow sand filter that will be part of the deferrization-demanganization
water treatment plant
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PNEUMOHIDRAULIC PLANT DESIGNED FOR DRIVING THE
SERVOMOTORS OF THE DIRECTOR DEVICE AND PALLETS OF
THE ROTORS OF THE KAPLAN AND FRANCIS TURBINE WITH

PROGRAMMABLE LOGIC CONTROLLER

Patent No. 120423

Authors: DAIA Florian Petre, TIRIPLICA PETRE, TIRIPLICA lon, NEMTOIU Simona Greta

The designed plant makes up a new working notion and a modern constructive solution of the "Group of Oil under Pressure (GUP)" afferent to the hydraulic
turbines. It is based upon a modern working notion, where the functions designed for supervising the pneumo-hydraulic magnitudes and the control functions of
the implementing elements, too, are provided by a Programmable Logic Controller . It is made up by using the most up-to-dated hydraulic and pneumatic
components, providing this way a high safety and reliability in operation.
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BIODEZ A5 - PROTECTING THE NATURE, PRESERVING
THE QUALITY OF LIFE ON EARTH

Par excellence a “BIO” formula because its archetypal model is hydrogen peroxide,
synthesized naturally and constantly by neutrophils, as an element in the fight
against viruses, bacteria and micromycetes.

STRUCTURAL PURITY
does NOT contain iodine,

chlorine, hypochlorites,
phenols, surfactants

SELECTIVE
BIO-TOLERANCE

strong germicidal action,
but does not affect human |
and animal health

ECOLOGIC
BIOSECURITY

does not degrade cold, inert
substrates, regardless of their
nature (iron, wood, steel,
glass, plastic)

* Agriculture
*Horticulture

*Food industry

* Animal husbandry
*Industry of agri-food
processing
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ECO-SYSTEMIC BIOSECURITY

does not affect the quality of
environmental factors'

does not affect the viability
of floristic and faunistic
elements from the natural
and artificial eco-systems
the ingredients are
biodegradable, they do not
acummulated in the soil or
in the Planetary Ocean

Original Composition
due to the nature of its
constitutions which are:

e compatible

® synergists
e mutual enhancers

*QOriginal technological model
that does not cause pollution or
contaminated waters

*Working solutions may be
nebulized

*Prophylactic maintenance
decontamination
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Sole author: prof. univ. habil. dr. ing. Constantin CROITORU, ASAS/Scoala doctorala 105UD-UDJG
Natural food acidifler and process for preparing the same: Patent no. RO 131638 7 30.01.2018

Wine - raw material for distillation

l
Qualitative reception

l

Treatmenis to eliminate quality deficiencies

l

Distillation — wine distillate as a basic product
l

Vinasse, as a by-product

l

Cuantitative and qualitative reception of vinasse
l

Add batch by batch of vinasses directed inlo the stabilizing container/iank

l

Simultaneous antioxidant and antimicrobial protection with a treatment with potassium metabisulphite in a dose of
300 ... 400 mg/l, added in 2 ... 3 rounds, until the containerftank is filled with vinasse, as a result of the
substitution of sulphiting {up to the maximum dose of 200 mg S0./ add as liguefied S0z)

l

Formation of the vinasse lot
l

Treatment with natural derivatives from cell walls autolysed yeasis thermoenzymatically
degraded rich in glutathione and peptides. at a dose of 5 g'hil
l

Protein clarification and siabilization by low dose bentonite traitment/bentonization
from 1.5... 2.59gMh to 1,2 ... 1.8 ghl

l
Filtration with advanced clarfication plates
l

lon exchange stabilization with indigenous H-cationic resin (WIONIT CS 3)
which retainz all cations in the vinasse:
- Tartaric stabilization (retains Ca®, K7}
- Stabilization against iron casse (retains Fe?*, Fe)
- Stabilization against the copper casse (retains Cu®, Cu®*)
- Partial biological stabilization (retains Mg®* Mn?* ...}
l

Concentration

l

Preservation of the stability of concentrated vinasse by treatment with high purity microgranulated gum arabic in
doses of 30 g/hl ... 50 g/hl, followed by advanced homogenization

l
Storage of 5. 10 days for dynamic refining of the constituents associated with daily homogenizations of 30 min
per 100 hl of product, performed at intervals of 12 h

l
Final filtration with suitable plates
l
Final siorage
l
Sensory and analytical control
l
Packaging - marking
l

Valorisation

Flg. 1 — Improved technological scheme for obtalning a natural focd acldifer
from vinasse. according to the Invention
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Sole author: prof. univ. habil. dr. ing. Constantin CROITORU, ASAS/Scoala doctorala 105SUD-UDJG
Process for elaborating natural distillates of stone frults: Patent no RO 131640 / 30.01.2018

Stone fruits (cherries, apricots, peaches,...) unfit for fresh consumption or for food industry

l

The stone fruits processing stage:
» Establishment of fruit collection points, transport for processing, quantitative and qualitative reception
» Washing the fruits simultaneously with their treatment with an aqueous solution of 2 component product based on
potassium metabisulphite and ascorbic acid in a dose of 10 g/hl that simultaneously ensures their antioxidant and
antimicrobial protection.
* Processing by passing the fruit through a pasatrice/ kemel separators with obtaining the mash/pulp fruits and the kermels
* Enzymatic treatment for a duration of 8 ... 100h wath 4 ... 5 g'hl mash/pulp fruits of pectolytic preparation n order 1o extract
the precursors of varietal aromas and free varietal aromas. to increase the yvield in extracted juice
* Separation of the juice from the enzyme mash/pulp fruits by static and dynamic draining
= Reconstitution of the initial mash/pulp fruits by some eguivalents additions over the resulting drmined mash/pulp fruits

l

The prefermentative stage of separate collection and preparation of mash/pulp fruits as such, of the juice and of the
reconstituted of drained mash/pulp fruits:

» pH correction with 5 %6 squeous solution of organic acids (lartane, malic and citric) up to pH of 2.9 ... 3
= Correction of the total 302 concentration up to 60 .. 80 mg/]
= Addition of a proportion of 5 ... 10 % kemels of the lotal resulting quantity

!

Fermentation stage of prepared juice, mash/pulp fruits and reconstituted mash/pulp fruits:
* Identical but separate inoculation with the same homogeneous agueous suspensions of selected Saccharomyces cerevisiae
weasts in doses of 5 g/hl, (first strain, to increase the acidity of the féermentative medium. the second stram o release varietal
aromas from precursors by enzymatic hydrolysis), administered at intervals of 3 .5 days.

* Admimistration of a nutntional mixture at a dose of 10 g'hl consisting of 7 g/'hl pnmary ammonium phosphate and 3 g'hl
natural derivatives from cell walls sutolysed yeasts thermoenzymatically degraded rich in glutathione and peptides with the
agueous suspension of the first strains and an additional nutrient from the same natural denvatives at a dose of 5 g'hl
with the agueous suspension of the second strain
* Daily monitoring of alcoholic fermentation processes in order to avoid exceeding the critical temperature limit of 20 °C
*Minitoring the fermentation process by sensory examination and analviical control of density and alcohol.

l

Postfermentative stage with related freatmenis applied to fermented products:

* Ensuring antioxidant protection by sulphifing with 70 ... 100 mg/l 50; depending on pH and duration of temporary storage
until distillation
= Enrymabc treatment with a duration of action of 3 ... 4 weeks, with 5 g/hl special product with B - glucosidase activity
that releases free vanetal aromas from their precursors

l

The stage of distillation and natural flavoring of crude distillate and middie distillate

+ Distillation of fermented products ennched in free natural flavors with the production of raw distillates, in installations in
which the temperature of the cooling water feeding the condenser 1s 8 de 10 °C
» Maceration for 2 ... 3 days in the raw distillates of a proportion of 10 % compared to the volume of thése stone fruits
distillates with strong aroma established by comparative olfactory examination.
» Redistillation of raw flavored distillates with separation of forehead, middle and tails, mixing of foreheads and tails with a
new batch of fermented juice and'or fermented mash/pulp fruits (as such and/'or reconstituted of drained ) or with a new
batch of raw flavored distillates
* Sensory examination of the resulting middle distallates
v Improving the olfactory profile of middle distillates by adding a proportion of 1... 2 % alcoholic extract relative 1o the total
volume of trealed distillate, which was obiuined by maceration for 2 days of whole fruits with strong aroma established by
olfactory examination comparison in a hydroalcoholic solution of 40 % vol. rectified food alcohol from cereals or fron stone
fruits in a volume ratio of [: 2.5.
» Recovery of partially depleted stone fruits used in the natural flavoring of crude distillates and middle redistilled fractions
by collecting them, separating the kernels when passing through a pasatrice/ kernel separators, diluting with water the
mash/pulp fruits resulting in a |: 3 volume ratio between solid and liquid, homogenization, aleoholic fermentation,
distillation and use of crude disillate resulting from the antioxidant protection of the foreheads and tails

l

The accelerated maturation step of the middle distillate:

*Treatment with oak chips with strong preroasting and small size in a dose of 4 g/l acting on a peried of up to 4 weeks

* Homogenizations performed every 2 days for al least 30 minutes /Final sensory and physico-chemical control
|

Aged stone fruit distillate with superior sensory properties and a high degree of innocuousness

Fig. | - Technological scheme of the patented elaboration process of natural stone frult distillates

336



	Table on contents - National
	University POLITEHNICA of Bucharest
	Technical University of Cluj-Napoca, România
	„Alexandru Ioan Cuza” University of Iasi
	“Gheorghe Asachi”
 Technical University of Iasi
	„Grigore T. Popa” University of Medicine and Pharmacy Iași
	University of Medicine and Pharmacy „Iuliu Hatieganu” Cluj-Napoca
	„Stefan cel Mare” University of Suceava
	Politehnica University of Timișoara
	"Lucian Blaga" University of Sibiu
	Regele Mihai I al Romaniei
Banat University of Agricultural Science 
and Veterinary Medicine, Timisoara

	Babes-Bolyai University
	Transilvania University of Brasov
	„Nicolae Bălcescu” Land Forces Academy Sibiu, Romania
	Bucharest University of Economic Studies
	ICECHIM Bucharest
	ICPE-CA Bucharest
	INCDPM Bucharest
	IMNR Bucharest
	INCDTP Bucharest
	IMT Bucharest
	National Institute of Materials Physics
	INMA Bucharest
	National Institute for Laser, Plasma and Radiation Physics  INFLPR
	ISIM TIMISOARA
	INCDTIM
	INCEMC Timisoara
	INCD URBAN-INCERC
	IRGH Cluj-Napoca
	Agricultural Research - Development Station Secuieni
	Research and Development Station for Cattle Breeding Dancu Iasi
	Scientific Research Centre for CBRN Defense and Ecology Bucharest (CCSACBRNE)
	BIOTEHNOS
	DFR Systems 
	Speeh Hidroelectrica 
	BIODEZ 
	INOVESS GROUP
	Ion CRISTESCU
	Constantin CROITORU  

