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PREFATA

Brandul EUROINVENT, sustinut de Forumul Inventatorilor
Romani si de Europe Direct lasi, reprezinta un proiect modern, care a
permis n ultimii cinci ani dezvoltarea unei manifestari complexe, cu
multiple tinte, adresandu-se tuturor creatorilor de bunuri materiale
(inventatori, universitari, cercetatori stiintifici, artisti etc.). S-a dorit acest
lucru, pentru a atrage atentia guvernantilor asupra faptului ca inventica
este un segment al creativitatii nationale, care asemanator artei si
stiintei, trebuie sa fie subventionatd de stat, iar brevetarea sa fie gratuita.
Mai mult, proprietatea intelectuala si cea industriald sa fie protejate prin
legi diferite, sa nu mai existe sistemul de re-brevetare a inventiilor, ci
doar cel de transfer tehnologic, sub forma de Patent (licenta de aplicare).

O inventie, o data brevetata, trebuie sa ramana in portofoliul
inventatorului si in zestrea unei natiuni sub forma unui brevet din fondul
personal sau public (Fondul National de Inventii), de unde la cerere s3 fie
transferata ca licenta de aplicare n baza unui contract, prin Oficiul de
Stat pentru Inventii si Marci (OSIM), care elibereaza patentul de aplicare
unei institutii din tara sau din strdinatate, pentru o anumitd perioada de
exploatare a acestuia. Juridic, pentru a proteja inventatorul este corect
sistemul de re-pantentare si nu cel de re-brevetare.

Aceasta sarbatoare a stiintei, tehnicii si artei romanesti,
organizata sub sigla ,,Zilele Europei la lasi”, se desfasoara prin implicarea
tuturor actorilor si vectorilor sociali: studenti, cadre didactice
universitare, cercetatori, artisti, mass media, mediul de afaceri, autoritati
etc. Un aport aparte in aceste manifestari il au cele cinci universitati de
prestigiu ale lasului, care s-au remarcat prin performanta si traditie de a
lungul istoriei lor, fiind recunoscute atat in targ, cat si in strdinatate ca

principalii actori in cercetarea romanesca.
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Implicarea lor in toate editile de pana acum a condus la
specializare.

Prin aceste manifestdri se doreste o rodnica participare, printr-o
buna conlucrare si dialog intre inventatori, studenti, specialisti din
domenii variate, artisti, mediul academic.

Alaturi de cele trei expozitii: Salonul European de Inventii si
Cercetare Stiintificd, Salonul Cartii Romanesti si Salonul de Artd, un loc
important il joaca Workshop-ul ,,Cercetarea tehnico-stiintifica in context
european”, unde se dezbat teme actuale de cercetare §i aspecte
moderne ale celor trei tipuri de proprietate: intelectuald, industriala si
culturala, avand in vedere printre altele, stimularea actului de creatie si
protectia dreptului de autor.

Cu ocazia zilei dedicate inventatorilor sau institutilor de
cercetare si de invatamand din tarile participante la aceastd manifestare,
se va prezenta alaturi sistemele actuale de transfer tehnologic, dinamica
brevetarii si alte aspecte privind ingineria creativitatii si activitatea lor de
inventica, respectiv rezultatele deosebite obtinute de catre scolile lor de
inventica in formarea tinerilor inventatori.

La actuala editie, vizitatorii celor trei saloane vor putea sa
voteze inventiile, temele de cercetare, cdrtile si operele de artd pe care
le considera meritorii, pentru cele foarte valoroase, acordandu-se si un

premiu al publicului.

Prof.univ.dr. lon SANDU,

Presedinte al Forumului Inventatorilor Romani

332



EUROINVENT 2014
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CREATIVITATII TEHNICE AUTOHTONE

Ion SANDU'%, Alexandru STANILA?®, Andrei Victor SANDU>*

! Universitatea Alexandru Ioan Cuza lasi, Platforma Interdisciplinari ARHEOINVEST-
Laboratorul de Investigare Stiintifica si Conservare a Patrimoniului Cultural, 700506, Iasi;
2 Forumul Inventatorilor Romani, Str. Sf. Petru Movila, Nr. 3, B1. L11, I1I/3, 700089, Iasi;

3Universitatea Tehnicd Gheorghe Asachi lasi, Facultatea de Constructii Civile si Industriale;
* Universitatea Tehnici Gheorghe Asachi Iasi, Facultatea de Stiinta si Ingineria Materialelor.

e-mail: jon.sandu@uaic.ro

Abstract: In lucrare se prezintd, pe baza experientelor acumulate de autori, directiile si
Sfactorii implicati in dezvoltarea activitatiilor de inventica din Romdnia. Se au in atentie unele
aspecte actuale legate de protejarea ideilor creative capabile de a fi surmontate tehnologic,
respectiv de legile nationale care guverneazd proprietatea intelectuala si cea industriald,
despre situatia scolilor de inventica si a sistemelor de sustinere si dezvoltare a creativitatii
ingineresti autohtone. Analizdnd principalii factori de dezvoltare a creativitdtii tehnice ca
vector activ in relansarea economica, se desprinde importanta ridicarii capacitatii de creafie a
omului prin noua stiinta interdisciplinara — Inventica. Invatamdntul de inventicd este
generatar al unei economii complexe si fiabile, care sa acopere necesitdtile actuale de
dezvoltare, capabila de a se adapta flexibil si dinamic la mutatiile actuale geopolitice.
Referitor la sistemul educational actual, ca soft de programare a gdndirii umane, este
recunoscutd optima conlucrare dintre organizatiile non-guvernamentale, scolile de inventica
din invatamdntul tehnic superior si ministerele de resort pentru generalizarea specializarii de
inventicd, ca sistem interdisciplinar prin cele doud module: de master si doctorat. Aceasta
trebuie sustinutd de un colectiv competent de cadre didactice, recunoscute prin excelenta
pedagogica si prin productia tehnico-gtiintificd, formatori reali ai unei gdndirii creative,
psihologi de renume si economisti - specialisti in marketing si comert international.
criza economicad prin forte proprii. Mai mult, barierele existente sau introduse artificial dupd
1990 in creatia tehnica pot fi inldturate prin existenfa unui sistem national real de
implementare a inventiilor, prin crearea celor doua baze nationale de inventii (fondul activ, cu
inventii preluate in productie si cel pasiv, aflat in perspectivda de surmontare sau utilizat in
analiza critica a stadiului cunoscut), care ar duce la o relansare economica utilizand singura
forta capabila sa renascd rapid si care a fost datd uitdrii. ,, inventica nationala”.

Cuvinte cheie: protectie intelectuala-brecet, protectie industriala-patent, inventica,
specializare interdisciplinarad, invatamdantul tehnic superior

1. Introducere

Majoritatea legilor din lume care protejeaza regimul inventiilor au in
atentie doar protectia proprietatii industriale, care il apard si il stimuleaza
doar pe titular, foarte putine sunt preocupate de soarta autorului real —
inventatorul. Suntem 1n secolul XXI si incd se folosesc legi invechite,
perimate, cdrora li se aduc din cadnd In cand in baza unor observatii
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pertinente doar numeroase amendamente, care nu isi gasesc rostul si care in
continuare permit subterfugii si interpretari neadecvate, injuste [1-7].

Se stie cd ponderea cea mai mare a cererilor de protectie prin
brevetare a inventiilor vin din universitati si institutii de cercetare, dar se
pare ca peste 90-95% dintre acestea nu sunt comercializate. Intrebarile care
se ridica sunt legate In primul rand de impedimente, provocari si riscuri
pentru comercializare, apoi de factorii reali determinanti pentru un transfer
tehnologic de succes.

Problema cea mai strigentd, in actualul context geopolitic, legata de
protejarea unei idei creative capabild de a fi surmontatd tehnologic, este
dacd legile nationale care guverneaza proprietatea intelectuald si cea
industriald, sunt capabile sd mentind controlul asupra ideii si sa influenteze
implementarea imediatd a acesteia. Implicarea 1n acest scenariu a factorilor
de decizie din oficiile de brevetare/patentare, a autorilor si a titularilor
aplicanti, cu privire la soarta inventiei, permite evidentierea urmatoarelor
spete [8, 9]:

- implementarea imediata a inventiei de catre autor in cazul unui
contract cu misiune inventiva si asumarea riscurilor de catre autor si
titular/aplicant;

- cesionarea inventiei de catre autor unui aplicant, cu participarea
impreuna la implementare si asumarea reciproca a riscurilor;

- vinderea ideii (inventiei) pur si simplu pentru o suma, cand titularul
isi asuma riscurile implementarii;

- identificarea de resurse si implementarea inventiei de catre autor
(cazul cel mai fericit);

- protectia ideii/inventiei farda a lua o masurd imediatd de aplicare, se
asteaptd un solicitant pentru transfer tehnologic.

Pentru ultima spetd, apare intrebarea: ce rost mai are protectia?
Raspunsul este clar, pentru a proteja ideea, care poate deveni oricand o
sursa de inspiratie, formand astfel Fondul National de Inventii, care permite
diseminarea in mod continuu pentru stadiul actual al altor inventii si de ce
nu, in timp, aceasta poate deveni o potentiald aplicatie de mare valoare [1,
2].

in acest sens, lucrarea are in atentie o serie de aspecte actuale legate
de armonizarea legislatiilor nationale privind protectia celor doua proprietati
intelectuale si industriale, rolul si locul scolilor de inventica si respectiv,
principalii factori de sustinere si dezvoltare a creativitatii tehnice autohtone,
ca vector activ in relansarea economici a tarii noastre si a celor in curs de
dezvoltare [8-15].
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2. Protectia separati a proprietitii intelectuale de cea industriala

Brevetarea unei ideii, implementabile imediat sau nu, permite ca
aceasta sa fie utilizatd de inventator sau de un alt autor in dezvoltarea unor
cercetari noi, fard ca primul sa-si piarda calitatea de inventator.

De aici si necesitatea celor doua legi de protectie [4]:

- cea a dreptului de autor prin Brevetul de inventie sau
Certificatul de autor, care revendicd gradul absolut de noutate
a ideii, cand, de fapt, se realizeazd protectia proprietatii
intelectuale a ideii, care prin brevetare este preluatd in Fondul
National de Inventii, ca sistem patrimonial peren, fard a se
pune problema scoaterii ei de sub protectia intelectuala,

- cea a licentei de aplicare prin Patent, in urma contractului de
cesionare sau a transferului tehnologic catre titular (aplicant),
patentarea putdnd sa acopere un areal geografic si o perioada
prestabilitd, de 10 sau mai mulfi ani, cu posibilitatea de
prelungie, cu admiterea formei de scoatere de sub protectia
industriala la caderea din drepturile de patentare.

Pentru brevetare se vor aplica taxe minime, care sa includa doar
documentarea si tiparirea, In schimb la patentare se vor aplica taxe pentru
elaborarea patententului, pentru transfer si respectiv pentru protectie, in
functie de tipul inventiei, de eficienta sa economica, de rata de absorbtie in
economie si de inventator (aport, pozitie profesionald, raport de munca etc.)
[15, 16].

Inventia sa rimana prin brevet romaneasca, sa nu se mai re-breveteze,
ci sa fie patentatd pe baza contractului de transfer tehnologic. Demersul de
brevetare, alaturi de cel de patentare, sd fie efectuat tot de catre oficiul
national de brevetare si patentare. In cazul unor noi solicitari de aplicare,
inventia poate fi re-patentata ori de cate ori este solicitat acest lucru de catre
diversi aplicanti, din aceeasi tard sau din alte tari.

Cele doua legi ar elimina o serie de aspecte, devenite de notorietate,
cum este cazul inventiei inginerului romén lon BAZGAN care, dupa ce a
fost brevetatd in tard, a fost patentatd in America, unde a fost exploatata
foarte multi ani, fard ca autorul s fie recompensat financiar (mai mult,
americanii au vandut-o si rusilor, care au folosit-o pana de curand la Baku).
Un exemplu mai recent este Hyper CD-ROM-ul inventat de fizicianul
Eugen PAVEL, un sistem de stocare a datelor prin inregistrarea informatiei
in ,straturi ultrasubtiri®, utilizind asa-numitul ,,fenomen al extinctiei
controlate a fluorescentei, care teoretic are capacitatea de stocare de peste
10 terrabiti. Culmea, Hyper CD-ROM-ul a fost deja re-brevetat in 21 de tari
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(Statele Unite, Canada, Japonia, Israel si 17 tari din Europa), dar nu se
aplicd nicaieri.

Istoria este plind de numerosi oameni de stiinta care au fost pionierii
diverselor idei valoroase, de care noi beneficiem din plin azi si care la
timpul respectiv nu au reusit sa si-le protejeze. Mai mult, acestea au devenit
adevarate surse de inspiratie pentru alte idei. Se stie cd, atunci cand oamenii
de stiintd nu reusesc sa-si controleze ideile prin protectia acestora ca
proprietate intelectuald, ei pierd foarte mult pe cele trei planuri: profesional
(lipsa recunoasterilor), financiar (ratarea oportunitatilor de finantare) si ca
persoana fizica (prietenii sau relatii intrerupte).

Prin cele doua legi sigur s-ar stopa fenomenul ca diverse persoane
fizice sau juridice sa profite de inventatori si de oamenii de stiintd prin
aplicarea ideilor nebrevetate sau prin re-brevetarea dupd scoaterea de sub
protectie. Chiar daca o inventie nu se aplicd in perioada vietii autorului,
aceasta intrd in CV-ul lui, care este un testament pentru valoarea lui
stiintifica si intelectuald, mai mult, intra in fondul patrimonial national de
ideii surmontabile.

Conform Constitutiei Romdniei, statul prin institutiile abilitate
trebuie sa permita sprijinirea si stimularea activitatilor de creatie tehnica din
tara noastra. OSIM-ul, ca institutie guvernamentald, ar trebui sa se preocupe
foarte mult de dinamica activitatilor de inventica si de stimularea scolilor de
creativitate tehnologica/inginereasca, de diseminarea inventiilor prin BDI,
de adaptarea unor legi coerente pro-romanesti si nu neaparat aliniate la alte
legi internationale. In cei 22 de ani, Legea 64/1991 s-a dovedit ci este total
neconstitutionald din multe puncte de vedere. Adesea a fost criticatd de
catre inventatori si de oamenii de stiintd, chiar si de unii membri ai
Academiei Romane, aducandu-i-se multe amendamente. Ce este mai grav,
in elaborarea acestei legi si a amendamentelor, OSIM-ul nu s-a consultat
niciodata cu asociatiile sau societatile profesionale .

Comparativ cu alte tari europene, se stie ca la noi ponderea cererilor
de brevet de inventie din mediul de afaceri, cercetare si universitati este
foarte mica fata de numarul cererilor persoanelor fizice (45% fata de 55%),
mai mult rata de implementare este foarte scazutd. Pentru a stimula si lansa
mediul de afaceri, dar si pentru a stimula atit pe salariatii care presteaza o
muncd de creatie in indeplinirea atributiilor lor de serviciu, dar si pe
celelalte categorii de inventatori (artizani, elevi, studenti, pensionari sau
alte persoane fizice fara contract de muncd) Legea 64 trebuie neaparat
schimbatd prin doud legi noi, dupd cum s-a mai spus, una si protejeze
inventatorul (protectia dreptului de autor prin brevetare) - Legea
Proprietatii intelectuale si a doua pe aplicant sau titularul inventiei
(protectia licentei de aplicare prin patentare) - Legea Proprietdtii industriale.
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Suntem 1n secolul XXI si legile inventiilor din multe tari, dupd cum
se stie, nu permit in totalitate protectia inventatorilor, ca autor, ci doar a
celui care foloseste inventia respectiva [17-20].

Pentru a stimula implementarea inventiilor acestea ar trebui supuse la
aplicare unui regim special de reducere a impozitului pe profitul rezultat.

De asemenea, este foarte important ca inventatorul, chiar daca
inventia sa inca nu a fost brevetata, dar este depusa spre protectia prorietatii
intelectuale, sd continue sd o faca cunoscutd prin publicatii stiintifice sau
alte mijloace de diseminare, iar oficiul de brevetare si patentare, imediat
dupd analiza preliminard, si o facd publicd in buletinele de proprietate
intelectuald, iar dupa brevetare, In urma transferului tehnologic la obtinerea
licentei de aplicare de catre titular prin patentare in cele de proprietate
industriald. Apoi de cele mai multe ori un singur brevet nu poate acoperi in
protectie ideiile complexe, sunt necesare pe langa inventia de baza si a
brevetelor derivate sau secundare.

3. Importanta scolilor de inventica

Omul modern are capacitatea de a trasforma cunosterea in creatie,
realizand produse utile unei societati in continud dezvoltare si unei vieti
dinamice cu un confort inalt. Foarte importantd in acest demers este
creativitatea inginereascd, care are ca rezultat inventiile, ce realizeaza o
contributie cu grad de nouate necesar pentru progres, dar mai important este
formarea tinerilor inventatori, capabili de a creste exponential rata
produselor implementabile pe termen scurt in diverse sfere ale vietii socio-
economice.

Un specialist format la scoala de inventica devine un creator tehnic
complet, cu o serie de atribute profesionale dobandite, dintre care patru sunt
cele fundamentale [21-24]:

- cunoaste tehnica;
- aplica tehnica;
- conduce tehnica;
- creazd tehnica.

La aceste atribute, formarea prin scoala de inventicd a unui tanar
specialist, adauga flexibilitatea ridicata in elaborarea de solutii noi, buna sa
compatibilitate cu diverse colective de cercetare si inventica, deblocarea
usoard si iesirea din situatii de risc, o puternica orientare in timp §i spatiu,
indemanare sau talent si in alte sfere ale creativitatii, indeosebi cea
estetico-artistica etc.

Inventica de astdzi nu difera foarte mult de cea definita de profesorul
Arnold KAUFMAN [21], iar la noi datorita interesului crescut al unor cadre
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didactice, inventatori de elitd din fostul Institut Politehnic Gheorghe Asachi
din Iasi, pe fondul unui potential ridicat al industriei din Roméania anilor 80
de a atrage si asimila noi materiale si tehnologii, s-a creat un pol national al
invatdmantului roménesc de inventicd recunoscut si avand traditii in
majoritatea facultatilor de aici. Mentorul acestor cursuri de inventica a fost
profesorul Vitalie BELOUSOV, care a format sute de inventatori si a
elaborat primele manuale pentru invatdmantul superior, aducand foarte
multe aspecte cu grad de noutate pentru invatdmantul mondial. Dintre
acestea, amintim:

e fundamentarea rolului si modului de conlucrare a celor trei laturi
ale inventicii moderne: cercetarea aplicativa sau tehnologica, care
permite elaborarea si implementarea unei idei inovative,

e  cercetarea stiintifica sau teoreticd prin care procesul creativ este
transferat gandirii convergente, combinatorii, algoritmizarii,
abstractizarii si generalizarii ideilor si

e creatia artistica, care permite ca cercetarile sa se manifeste eficient
in sfera gandirii divergente, a coroborarii intre constient si
subconstient, a capabilitatii alterndrii si combinarii flexibile a
metodelor logice de creatie cu cele intuitive ale euristicului si
descrierii/prezentarii armoniase, ambientate sinergic etc.

O alta directie dezvoltata la Iasi este si cea a metodelor de stimulare
a capacitatii creatoare si faptul ca s-a reusit s se elaboreze o pedagogie a
creativitatii pentru toate nivelele de invatamant de la noi [24].

Din experienta Scolii iesene de inventica, s-a dovedit de-a lungul
anilor ca rolul cel mai mare in formarea viitorilor inventatori il au cursurile
interdisciplinare din al doilea modul universitar, respectiv specializarea prin
masterul de inventica la nivelul facultatilor tehnice sau stiintifice si de ce nu,
la nivelul univesitatilor, intrucat prin aceasta se permite modelarea formarii
tinerilor inventatori prin compensarea unor lipsuri privind creatia
inginereasca si atragerea unui numar cat mai mare de tineri talentati.

in prezent, un invatimant de inventica poate fi organizat si structurat
la nivelul unei facultati, dar este foarte actual si mult mai modern la nivelul
unei universitati, unde se pot pune in valoare diverse nivele si zone de
interferentd si anume cea de interdisciplinaritate, apoi cea de
transcreativitate, megand pana la specializari prin parteneriate intre
universitati, prin schimburi de experientd sau prin mobilititi de
documentare, training si experimente.

Este arhicunoscut atat in tard, cat si in strdinatate rolul pe care l-a
jucat scoala ieseand de inventicd in formarea tinerilor specialisti, care astazi
sunt integrati sau conduc colective de cercetare in mari centre de cercetare
sau universitati de renume [26-30].
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In Europa, dupa 1990 au existat si alte forme de aprofundare a
aspectelor didactice legate de inventica. Astfel, din martie 2006, Academia
Europeana de Patente, un instrument al Oficiului European de Patente de la
Haga (EPO), a organizat o serie de workshop-uri pe tema "Cum se poate
preda n universitati despre proprietatea intelectuala", pentru a promova si
sprijini educatia si formarea profesionald in domeniul proprietatii
intelectuale legate de brevete si patente, respectiv pentru a difuza si
imbunatati cunostintele despre proprietatea intelectuald in cadrul diverselor
facultdti. In cadrul acestor workshop-uri, reprezentantii Oficiilor Nationale
de Patentare (NPOs), cadre didactice si cercetatori din universitati, Oficiile
Nationale de Transfer de Tehnologie (NTTOs), si reprezentanti EPO au
impartasit din experienta si abilitatile lor pentru a permite sa se identifice
nevoile si posibilititile de integrare a cunostintelor referitoare la
proprietatea intelectuald si cea industriald reflectate in programele
universitatilor prin initiative nationale.

In urma acestor workshop-uri s-a constatat faptul ci gradul de
constientizare a proprietatii intelectuale si a celei industriale, respectiv
protectia acestora este destul de limitata 1n universitatile din Europa si nu
reflectd importanta acestui aspect in societatea modernd a cunoasterii. Una
dintre prioritati ar fi de a promova rolul proprietatii intelectuale si a celei
industriale in universitati, in toate aspectele sale posibile, cum ar fi:
desvoltarea curiculei disciplinei de inventica, realizarea materialelor de
predare si Invatare, oferirea unor cursuri specifice de formare pentru
personalul didactic si din birourile de transfer tehnologic.

Cu ocazia desfasurarii acestui workshop in Romania, la data de 23
martie 2007, a reiesit importanta scolilor de inventica de la lasi. Astfel,
Universitatea Tehnicd (fostul Institut Politehnic "Gh. Asachi" Iasi) se
situeazd, in clasificarea dupa numarul de brevete obtinute in perioada 1999-
2006 a universitatilor din Roménia, cu mult in frunte, cu peste 75 de brevete
de inventii, surclasand puternic celelalte universitati (Universitatea "Lucian
Blaga" Sibiu cu 11 inventii, Universitatea din Oradea si Universitatea
Tehnica Cluj- Napoca cu 10 inventii, apoi Universitatea Politehnica din
Bucuresti si  Centrul de Cercetdri pentru Tehnologii si Echipamente
Industriale Bucuresti cu 8 inventii, Universitatea din Craiova cu 7 inventii,
Universitatea "Dundrea de Jos" Galati cu 4 inventii, dupd care urmeazd
Universitatea "Alexandru loan Cuza" Iasi si Universitatea de Medicind si
Farmacie Gr. T Popa lasi cu cate 3 inventii) [30].

In continuare, vor fi prezentate principalele directii si vectori actuali
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4. Factori de sustinere si dezvoltare a creativititii tehnice
autohtone ca vector activ in relansarea economica

Articolul de fatd este o tentativd de a aduce o razd de lumina in
»zona crepusculara” ce leagd trecutul de viitor, prin prezentul
contradictoriu, macinat de prefaceri ciudate existentiale; este o tentativa de
atragere a cititorului catre creatia tehnica originala - izvorul real al
dezvoltarii, ingropat de conservatorism si ignorat de politic, Intr-o
ambiguitate generalizatd. A sosit poate momentul coagularii unui efort
general de reorganizare a creatiei tehnice autohtone, ca un prim pas de
relansare economica ce depinde numai de inteligenta specialistilor nostri
disipati si dezorientati in toate domeniile de activitate [18-20].

Mesajul transmis, relativ succint, a urmdrit permanent initierea
distinsului cititor pentru intelegerea creatiei tehnice si necesitatea ei.

Arma secreta de a patrunde in sufletul si mintea cititorului este
prezentarea normald a realitatii, cu date tehnice si informatii reale, cu
scopul spargerii blocajului psihologic instaurat de o educatie conservatoare,
austera, in vederea deschiderii cailor de acces ale gandirii creative catre
viitor, cu luciditate §i optimism.

Prin structura geneticd, ca orice membru al regnului animal, omul a
primit de la mama natura o “dotare tehnica” prin care se poate dezvolta, din
punct de vedere fizic si intelectual insa, doar in anumite conditii.

Cu alte cuvinte, in comparatie cu un computer personal, a primit
partea materiala de Hard-microprocesor, celelalte subansamble de
interconectare de bund functionare si exploatare precum si o mica parte de
Soft-instinctual de supravietuire.

Adevarata valoare a individului se obtine prin procesul
educational de “programare”,prin incarcarea continud cu softuri din ce in
ce mai performante pe intreaga duratd a vietii.

Dezvoltarea societatii omenesti este strans legatd de progresul
stiintific si tehnologic infaptuit de oamenii creativi din perioada respectiva
pe baza cunostintelor cantitative si calitative acumulate pana in acel
moment istoric. Aceastd caracteristicd a societatii (progresul stiintific si
tehnologic) poate fi reprezentatd grafic, apreciata calitativ si cantitativ (spre
exemplu 1n prezent prin produsul intern brut) ca o functie in raport cu
timpul.
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Acest grafic poate fi trasat la nivel planetar, de la inceputurile
societdtii omenesti pana in prezent sau individual, pentru o perioada de timp
mai scurta (o perioada istoricd bine definitd, cum ar fi o civilizatie anume
pe o zond geografica restransa).

Prezentarea la nivel global are avantajul niveldrii ,,sincopelor”
aparute pe parcursul istoriei societatii omenesti (molime, razboaie, aparitii
si disparitii misterioase de civilizatii, etc). Se poate trasa astfel o curba
generalizatd a progresului stiintific si tehnologic a intregii societati
omenesti de la origini pana in prezent, ca o suma ponderatd pe unitatea de
timp, a rezultatelor activitatii tuturor oamenilor de pe Terra.

Crizele economice §i sociale temporare, in stransa legatura cu cele
politice, ca factori de distorsiune, actionand pe durate scurte de timp, sunt
atenuate la scard globald, reprezentand noduri de tensiune, reglare, epurare
si relansare economicd acceleratd a societdtii. Folosind aceeasi forma
grafica se poate trasa cite un grafic pentru fiecare stat sau zona geografica.
Apare insa si o mare diferentd: progresul stiintific si tehnologic al omenirii
tinde asimptotic spre infinit pe cand, aceeasi forma de grafic pentru o
civilizatie aparutd candva pe treptele istoriei omenirii duce la o decéddere
sau colaps, prin diferiti factori de influienta.

O astfel de reprezentare diferentiatd scoate in evidentd dezvoltarea
accelerata a statelor avansate economic datorita rezultatelor cercetarii
stiinfifice: descoperiri, inventii, tehnologii moderne, asimilarea rapida a
acestora in industrie, ca formad superioard de expresie a gandirii umane.
Toate acestea, prin asimilarea rapida la nivel global, duc in mod normal si
optimist, la reprezentarea graficd a progresului stiintific si tehnologic al
intregii societati omenesti, ca o curba ce tinde ascendent spre infinit.

Din punct de vedere autohton, noi ne putem incadra, in cel mai
fericit caz, cu aproximatic si indulgenta, la nivelul N2. Accelerarca
progresului tehnic in cele doua variantele ale curebei progresului stiintific
poate fi realizata printr-un efort de intelegere, gandire si intelepciune
colectiva [1, 2].

Acest fenomen este posibil prin:

a. Atragerea de capital in industrie si agriculturd (prin politica
financiara de incurajare a LM.M. si a marelui capital);

b. Absorbtia de tehnologii moderne (prin acordarea de credite pe
termen lung pe baza de planuri de afaceri viabile);
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¢. Dezvoltarea cu precadere a industriei de traditie autohtond, unde
concurenta la export este mai mica;
d. Absorbtia rapida a multor brevete (autohtone si cumpérate din

intern si extern la export.

Dintre toate aceste conditii, masuri, prezentate succint, zona de
interferenta a mesajului acestui articol se regaseste in ultimele trei puncte
(b,c,d) printr-o stransa interdependenta.

Efortul investitional in inventica autohtond este neglijabil, el
reprezintd doar un element de vointa politicd de organizare lucidd a
premizelor dezvoltarii acestei activitati si rezultatele vor apare incredibil de
repede. Afirmam acestea deoarece cunoastem potentialul de gandire al
inventatorilor romani, acum din pacate, adusi in stare aproape latenta,
precum si capacitatea exceptionala de creatie a tinerei generatii.

Un singur element mai lipseste din ecuatie pentru ca situatia sa se
schimbe din mers!
wElementul Cheie” = inldaturarea barierelor si a obstacolelor induse

de politica socio—economica statala contemporand

Pentru a sustine legatura puternica dintre creativitatea tehnicd in
general si politica socio-economica a unui stat, reamintim cele doua tipuri
de creatie tehnica, in functie de maniera de finantare: ,,creatia tehnica
ascunsa” (sub tutela marilor finantatori privati sau de stat) si creatia tehnica
»la vedere” cea cu caracter general de ,,gandire purd”, majoritara, cu
prezentare publicd de piatd si cu finantare preponderentd, prin efortul
profesional organizatorico-financiar al inventatorilor .

Invatamantul de toate gradele oferd soft-urile pentru ”sistemul de
incércare §i antrenare a memoriei” in vederea asimilarii de cat mai multe
informatii utile si de ”programare a personalitdtii creative” (gandirea
divergentd) sau conservatoare (gandirea convergentd) a tinerei generatii in
ansamblul ei.

Atunci  cand invatamantul este corect organizat in directia
dezvoltarii sociale, grija pentru asigurarea cregsterii nivelului de creatie
tehnica este asigurat, in caz contrar, conform legii fundamentare a
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dezvoltarii sociale, apar fenomene destabilizatoare, ca factori perturbatori
sau frenatori rezultati In principal din necunoagterea fenomenului.

5. Sistemul educational, ca soft de programare a gandirii umane

in sprijinul ideilor prezentate mai sus putem sa aducem multiple
argumente in calitate de martori, participanti activi la ,,Creatia tehnica
autohtona”, ca dascali-inventatori, cu exemple reale.

Inventica este o sursa de relansare economicda practic in toate
sectoarele de activitate.

Inventica este cheia de repornire a motoarelor latente, ale societitii.
Pentru a sustine acest fapt, o sa facem apel la un fenomen extrem de simplu:

Insasi denumirea de inventie: ,,un produs cu caracter de noutate si
progres tehnic pe plan mondial” asigurd elementul primordial pentru un
marketing de calitate, pentru promovarea si lansarea acelui produs pe piata
concurentiala [17-20].

Acest element asigurat, creaza premizele, In fiecare sector de
activitate, de a produce bunuri materiale, unele vandabile pe piata internd
in concurenta cu produsele importate si in acelasi timp, din acelasi motiv,
poate oferi si asigura o deschidere pentru export.

Din punct de vedere istoric, intotdeauna un produs nou a fost
asimilat de piatd in detrimentul produselor mai vechi ca model, datorita
uzurii morale i nu a celei fizice.

Marea problema este insa increderea pietei de desfacere fatd de
produsele noi.

Acest fenomen este legat insa de multi factori cu caracter de politica
economico-financiara de stat.

Pentru a elimina barierele induse de politici centriste, de stat “este
imperios necesara realizarea unei unititi de gandire pozitiva intre”:

- organizatiile non-guvernamentale,

- scolile de inventica din invatdmantul tehnic superior,

- ministerele de resort pentru dezvoltare, cercetare stiintificd si
invatamant de toate gradele,

- alegerea si formarea unei comisii de dezvoltare, cu un colectiv
competent de cadre didactice recunoscute ca excelenti pedagogi si
dezvoltatori reali ai gandirii creative, psihologi de renume, din toate stagiile
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de invatamant, economisti specialisti in marketing si comert international,
toate acestea In vederea realizarii unui adevarat plan national de inalta
tinuta profesionald in domeniul inventicii.

Asadar la noi este absolut necesar un ,,Planul National Unic de
Dezvoltrare si Promovare a Creatiei Tehnice”, care ar reprezinta un prim
pas spre scoaterea Romaniei din criza economica prin forte proprii.

Acest plan trebuie sd aiba in vedere: ,reintroducerea acelei verigii
lipsa”, care este ,,sistemul national real de implementare a inventiilor”, apoi
»eficientizarea inventiilor” si stimularea implementdrii inventiilor prin
reducerea taxelor pe beneficiu/profit si in cele din urma, realizarea unui
suport real pentru dinamizarea Invatamantului de inventicd si adaptarea
unor legi care sa stimuleze inventica.

Legat de aceste aspecte, se stie cd o inventie cu cat este mai rapid
brevetatd (in maxim 18 luni) §i implementa, cu atat mai mult caracterul ei
de noutate pe plan mondial, prin produsul realizat, aduce profit in folosul
producatorului si al proprietarului de brevet, ramanand suficient loc si
pentru o reducere de pret in folosul cumparatorului si deci, in folosul
societatii in general.

Cu cat o inventie este mai tarziu implementatd cu atat ea isi pierde
din valoare sau din secrete, fiind depasita moral si chiar conceptual, de o
noua inventie.

Singurul investitor real, in conditiile economico-sociale actuale ale
tarii, In domeniul inventicii si care are principalele parghii la indemana sa,
este doar statul.

»Organizarea invatamdantului”

»Planul National Unic de Dezvoltare si Promovare a Creatiei
Tehnice” trebuie sustinut de stat, care la rdndul sdu va organiza alaturi de
invatamantul de toate gradele si scoala nationald de inventicd din modulul
de master, doctorat sau post-doc, ca invatdmant interdisciplinar tehnic si
psiho-socio-economic. Aceasta poate functiona in institutele de invatamant
tehnic superior, in scolile doctorale si centrele de cercetare post doctorala si
alte institute de cercetare nationale pe ramuri industriale, printr-o organizare
bine ganditd si structuratd pe bazele teoretice si practice deja existente,
dezvoltate de scoala de inventica ieseana
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Scopul acestui invatimant este de a asigura pe termen lung o
pepiniera de inventatori; care in scurt timp sd realizeze o productie de
inventii noi surmontabile In economia nationala si cu perspectiva imediata
spre re-patentare in alte state.

Solutia este ,,initierea in creatia tehnica” a Intregului corp profesoral
din invatamantul de toate gradele. Este necesarda predarea constientizata a
disciplinelor astfel incat sa se asigure dezvoltarea in paralel a unei gandirii
creative convergente cu cea divergentd, pentru a permite o dezvoltare
flexibila a tuturor cursantilor, in cadrul procesului de invatamant.

De asemenea, un rol foarte important in dezvoltartea inventicii il are
existenta unei ,,legislatii incurajatoare”, justificatd prin:

- Printr-o legislatie nationald bine gandita, care sa prevada facilitati
reale i stimulente inventatorilor si intreprinderilor care implementeaza
inventia, drumul catre piata autohtond s§i internationala a produsului
inventiv este asigurat.

-Statul poate si trebuie sa fie partener in aceast demers, primind o
cota parte din profit. Metoda de cercetare §i dezvoltare comunitara
,»DOKIA” medaliata cu aur la ,,Eureka 2001 poate fi scheletul perfect
pentru o astfel de organizare, in care toate partile implicate in sistem sunt
castigatoare.

- Prin forte proprii, folosind Statul ca girant de credite internationale
si partener credibil in recuperarea acestora, in sprijinul si cu efortul tuturor
romanilor, sunt realizabile produse competitive pe plan international prin
aplicarea de inventii.

- Acest fenomen bine dirijat, poate duce la aparitia unor noi locuri de
munca (prin aparitia unor ramuri noi de productie care nu aveau obiectul
muncii fard acest plan), o crestere suplimentara a exporturilor $i automat,
un ajutor la echilibrarea balantei import-export ducand la o reala crestere
economica si implicit la o crestere a nivelului de trai.

Desigur, aici nu pot fi implementate toate inventiile produse de
inventatorii romani, in cazul ideal; ele vor fi selectate fard iz politic, dupa
icriteriul eficientei economice si sociale” de catre specialisti in fiecare
domeniu de activitate.

»A lasa implementarea inventiilor autohtone importante la voia
intamplarii, (in cel mai fericit caz pe resursele financiare ale inventatorilor)
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este o greseald fatald, din necunoastere a fenomenului dezvoltarii reale a
societatii de consum, ce afecteaza pe viitor intregul nivel de trai autohton”.

in conditiile financiare actuale nici un investitor neinitiat in locul si
rolul creatiei tehnice in societate, nu mai investeste nimic 1n inventica, unde
riscurile declarate de rauvoitori, sunt considerate mari.

Trebuie de aratat ca la ora actuald, caile legale de obtinere a
fondurilor de implementare pentru inventii sunt niste capcane pentru
inventatori. Birocratismul, necesitatea executarii unor cheltuieli inainte de
decontarile parca voit intarziate, au dus in majoritatea cazurilor la situatii
disperate, esecuri si faliment.

Inventatorii angrenafi in astfel de situatii au fost practic eliminati
din domeniul creativ, in care erau super dotati, de mare randament,
deturnati si transformati in administratori si economisti mediocri, de ocazie.

Aceste esecuri i-au fdcut sa renunte chiar la activitatea de creatie
tehnica, intrand la o activitate de rutind, mai comoda si foarte accesibila
pentru ei i mai ales sigurad pentru linistea familiilor lor.

- Repartitia sociala a muncii in domeniul inventicii este o
necesitate.

Este vorba in fapt de utilizarea la randamentul maxim a unor
specialisti formati pentru anumite domenii de activitate, dupd o schema
logica fireasca:

e _Scolile de inventicd” -specializate sd producd inventatori pe
domenii de specialitate (cu precddere functionabile in invatamantul tehnic
superior cu traditie In acest domeniu).

e _Inventatorul  specializat dar si in  colective de
interdisciplinaritate” in elaborarea de inventii intr-un anumit domeniu de
activitate, poate produce ,,inventii la cerere” pentru probleme venite din
productia nationala sau externa.

o ,Centre de implementare si verificare inginereasca” (firme de
cercetare private sau departamente de cercetare §i productie
interdisciplinare din invatamadntul tehnic superior).

Sunt formate din specialisti in proiectare si executie de prototipuri pe
care le produc si le experimenteaza in stransa colaborare cu inventatorul.

Din aceasta colaborare directa e posibil sa apara alte inventii derivate
sau altele noi.
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e _Producatorul atestat” -capabil sd preia in francizd executia
produsului, pe bazd de comanda ferma.

o _Depatamentul de parteneriat public privat pentru creatie tehnica si
marketing international” - ca si coordonator privat si de stat, ce se va ocupa
pe mai departe de inchiderea lantului financiar, (posibil in formula Dokia),
cu beneficiarul si ceilalti parteneri.

Aceasta formula organizatorica la ora actuald, este cerutd a fi
realizata in bloc, de un singur om, inventatorul, deturnandu-1 de la ce stie el
mai bine sa faca, inventii, descalificindu-l. Dacd nu reuseste este declarat
incompetent §i gdasit vinovat cd a indraznit sa gandeasca creativ.

In conditiile actuale este firesc ca foarte putini inventatori sd
reugeasca implementarea unor inventii si mai ales a unor inventii de mare
anvergurd, de exemplu, de linii tehnologice sau robotica unde sunt necesare
resurse financiare si dotari relativ importante (valori de export foarte marti).

Personal cunoastem inventii §i inventatori romdni care ar putea
duce la o productie reald pentru export de mare anvergura.

6. Concluzii

Conform Constitutiilor multor tari, statul prin institutiile abilitate
trebuie sd permita sprijinirea si stimularea activitatilor de creatie tehnica si
sd gaseasca solutii optime de finantare.

- Problema cea mai strigentd, in actualul context geopolitic, legata de
protejarea unei idei creative capabild de a fi surmontatd tehnologic, o
reprezintd necesitatea protectiei diferentiate a proprietatii intelectuale si a
celei industriale

Din subcapitolul, intitulat ,,Factori de sustinere si dezvoltare a
creativitatii tehnice autohtone ca vector activ in relansarea economica”, se
desprind trei idei generatoare pentru o economie complexa fiabild, care sa
acopere necesitatile actuale de dezvoltare, capabild de a se adapta flexibil si
dinamic la mutatiile geopolitice si anume:

- ,,Legea naturala, fundamentald de dezvoltare a omului si a
societatii sale fara de care noi, civilizatia, de pe Terra nu am exista” este
capacitatea de creatie a omului, dezvoltata sau pusa 1n valoare prin noua
stiinta interdisciplinard, ,,Inventica”;

- Cei initiati in acest domeniu, au condus si conduc la nivel
suprastatal economiile, exploatind la maxim potentialul de gandire din
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tarile lor si mai ales asimildnd tot ce este mai bun, aproape gratuit
(cercetatori, tineri supradotati, inventatori, materii prime) din statele mai
putin dezvoltate, sub sloganul globarizarii;

- Pentru o dezvoltare reald, statele mai putin dezvoltate ar trebui sa
constientizeze fenomenul la nivel de societate, prin promovarea si
sustinerea propriului sistem de creatie tehnica prin forte proprii, care este
mult mai ieftin decat absorbtia de inventii externe sau tehnologii la ména a
doua.

Referitor la sistemul educational, ca soft de programare a gandirii

umane, se desprinde urmatoarea idée legatd de realizarea unei unitafi de
gandire pozitiva intre organizatiile non-guvernamentale, scolile de inventica
din invatamantul tehnic superior, ministerele de resort pentru dezvoltare,
cercetare stiintificd si Invagdmant de toate gradele, care sd permita
dezvoltarea specializarii prin scoala de inventica, ca sistem interdisciplinar
in modulul de master si doctorat, cu un colectiv competent de cadre
didactice recunoscute ca excelenti pedagogi si dezvoltatori reali ai gandirii
creative, psihologi de renume si economisti - specialisti in marketing si
comert international, in vederea realizarii unui plan national de nalta tinuta
profesionald in domeniul inventicii. Acest Plan National Unic de
Dezvoltare si Promovare a Creatiei Tehnice va reprezinta un prim pas spre
scoaterea Romaniei din criza economica prin forte proprii.

Mai mult, barierele existente sau introduse artificial dupa 1990 in
creatia tehnicd pot fi inlaturate prin existenta unui sistem national real de
implementare a inventiilor, care ar duce la o relansare economica utilizdnd
singura fortd capabild sd renascd rapid si care a fost datd uitdrii:
LINVENTICA NATIONALA”.
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Abstract: In lucrare se prezintd o sintezd de informatii privind un proiect novativ in dezvoltare
sub forma unui plan national suplimentar de crestere a economiei nationale prin implicarea
specializarii interdisciplinare de inventica din invatamntul tehnic superior. Se au in atentie
aspectele importante legate de sprijinirea ideilor creative, capabile de a fi surmontate
tehnologic prin crearea unui cadru optim legate de legile nationale care reglementeazd
proprietatea intelectuald si cea industriald, reinfiintarea scolilor de inventica si a sistemelor
de sustinere si dezvoltare a creativitdtii ingineresti autohtone. Se prezintd principalii factori
suport pentru creativitatea tehnica ca vector activ in relansarea economicd, §i anume:
dinamizarea capacitdtii de creatie a omului prin noua stiinfa interdisciplinara - Inventica;
reducerea exploatarii potentialului de creativitate de catre liderii care conduc la nivel
suprastatal economiile prin asimilarea din statele mai putin dezvoltate, sub sloganul
globarizarii, a tot ce este mai bun i aproape gratuit (in primul rand cercetatori supradotati i
inventatori tineri, materii prime, minerale §i produse energointensive) §i constientizarea
Saptului ca pentru o dezvoltare reald, statele cu economie emergenta ar trebui sa promoveze §i
sa sustina propriul sistem de creatie tehnicd, care este mult mai ieftin decdt absorbtia de
inventii externe sau tehnologii la mdna a doua.

Cuvinte cheie: protectie intelectuald-brevet, protectie industriald-patent, inventica,
specializare interdisciplinara, invatamdntul tehnic superior

1. Introducere

In lucrare, pe baza experientelor proprii, autorii au in atentie un
sistem fundamental de actiuni pentru crestere economicd suplimentard a
tarii noastre, care este unanim acceptat pe plan mondial in multe tari
dezvoltate, fiind totodata preluat de térile in curs de dezvoltare.

In acest sens, lucrarea are drept scop prezentarea unui proiect de
masuri inovative prin analiza directiilor de dezvoltare, a institutiilor publice
implicate (parteneri), a societatilor comerciale titulare de inventii (aplicanti)

si a activitatilor care permit dezvoltarea economica suplimentara a tarii, ca
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un adaos la varianta de aplicare a metodelor clasice guvernamentale.
Demersul sustinut de autori are la bazd actinui de ,,promovarea si
dezvoltare a creatiei tehnice autohtone”, prin masuri pe termen scurt, mediu
si lung, cu prezentarea unor activititi legate de promovarea scolilor
interdisciplinare de inventicd din invatdmantul tehnic superior si de
implementarea unor planuri nationale si a unor mdsuri organizatorice

novative.

2. Promovarea media

Pentru promovarea acestui principiu fundamental de crestere
sconomica suplimentara, unanim recunoscut pe plan mondial, este necesara
cunoasterea fenomenului de catre populatie si de catre toti factorii de
decizie ce se pot implica activ in realizarea lui.

Informarea publicului larg, dezbaterile dintre inventatori, patronate,
economisti, forta politica dominanta, specialisti in sfera psihologiei creatiei
tehnice, etc. va putea realiza un climat general de sinergie sociala strict
necesara, pentru organizarea rapida, eficienta si punerea in aplicare a
metodei mentionate.

“Crestere economica prin creeatia tehnica autohtona” este un
motor suplimentar de relansare economica a tarii prin mijloace proprii.

Selectarea si implementarea inventiilor autohtone valoroase este
primul pas important ce trebuie ficut.

Scopul mediatizarii este sa trezeasca interesul tuturor oamenilor de
creatie tehnica din tara de a relansa “Campania de promovare a inventiilor
romanesti valoroase” precum si a patronatelor pe ramuri industriale in
directia finantariii si utilizarii solutiilor tehnice autohtone noi ca pe o sursa
reala de infiintare a noi locuri de munca.

Popularizarea creeatiei tehnice autohtone este o sansa de crestere
economica pentru toate intreprinderile mari si multe I.M.M-uri in particular

si o crestere economica suplimentara reala a economiei nationale in general.
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3. Suportul teoretic al Planului National de Dezvoltare Economica

O inventie reprezintd, in domeniul bunurilor materiale, ca exemplu,
un produs cu caracteristici tehnice de noutate si progres tehnic la nivel
mondial; acest produs este vandabil la intern si mai ales la export tocmai
prin aceste caracteristici, frapand prin noutate, chiar daca este executat cu
echipamente in cel mai fericit caz, la nivelul mediu mondial. Cel ce produce
rezultatele unei inventii, o perioada buna de timp, este singur pe o piata fara
concurrent.

3.1. Teoria inovatiei si cresterea economica

In literatura de specialitate, implicarea teoriei inovatiei in cresterea
economica presupune:

a) aparitia unui bun nou;

b) identificarea unei metode de productie mai eficace, pentru crearea
unui produs existent;

c) descoperirea unei noi metode de organizare a desfasurarii
activitatii;

d) descoperirea unor noi surse de materii prime;

e) descoperirea unei piete noi.

Scolile de inventicd au drept scop, prin continutul formarii
profesionale, tocmai declansarea unui amplu proces de creatie tehnica
aplicativa si teoreticd de marketing, in concordantd cu teoria inovatiei
referitoare la cresterea economica.

Se stie ca, dezvoltarea societdtii omenesti este strans legati de
progresul stiintific si tehnologic infaptuit de oamenii creativi din perioada
respectivd pe baza cunostintelor cantitative si calitative acumulate pana in
acel moment istoric. Aceastd caracteristica a societatii (progresul stiintific,
tehnologic si social) poate fi reprezentatd grafic (Fig. 1.) si apreciatd
calitativ si cantitativ (spre exemplu, in prezent, prin produsul intern brut) ca
o functie in raport cu timpul.
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Acest grafic poate fi trasat la nivel planetar, de la inceputurile
societatii omenesti pana in prezent sau individual, pentru o perioada de timp
mai scurtd (o perioada istorica bine definitd, cum ar fi o civilizatie anume
pe o zond geografica restransa).
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Fig. 1. Curba progresului stiintific, tehnologic si social al omenirii:

P = progres; N = nivelul de trai; AN = decalaj de nivel de trai intre doua state;
P1 si P2 - variante accelerate ale progresului prin cresteri economice suplimentare
ce duc la reducerea decalajelor de nivel de trai intre un stat dezvoltat
si unul in curs de dezvoltare

Aceasta curba a progresului stiintific, tehnologic si social al omenirii
este unanim recunoscuta de specialistii In dezvoltare.

Este unanim recunoscut pe plan mondial faptul ca inventiile aplicate,
in toate domeniile de activitate, reprezintd embrionii cresterii economice
fara de care dezvoltarea economica si apoi progresul societdtii nu ar fi
posibil.

Prin analiza in detaliu a acestei curbe se desprind o serie de observatii,
si anume:
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- Fard implementarea In masd a inventiilor autohtone valoroase,
existente, asigurarea conditiilor de dezvoltare intensivd a creatiei tehnice
autohtone, fenomenul de crestere economica suplimentara si avantajele lui
in economia nationala nu vor exista!

- Verigile organizatorice responsabile pentru o activitate eficienta se
regasesc intre toti factori implicati in proces: programare educationala,

inventatori, finantatori, producatori, distribuitori etc.
3.2. Actiunea “factorului politic dominant”

Acesta poate accepta un “Plan National de Crestere Economica
Suplimentara“(P.N.C.E.S.), care va produce o serie de efectele benefice:

a. o contributie suplimentara la cresterea economica existenta;

b. dezvoltarea in teritoriu a unor unitati de productie noi sau o
crestere a productiei in cele consacrate prin aportul inventiilor noi;

c. dezvoltarea de noi locuri de munca, cu toate avantajele colaterale.

4. Repartitia sociala a muncii in domeniul inventicii

In cadrul P.N.C.E.S. trebuie implicati toti factorii organizatorici
responsabili pentru eficientizarea activitatii de creatie tehnica autohtona si
aplicarea unor masuri novative:

a. Promovarea gandirii creative in cadrul invatamantului de toate
gradele.

Este vorba in fapt de formarea si utilizarea la randamentul maxim a
unor specialisti pe domenii de activitate, dupa o schema logica fireasca, prin
dezvoltarea gandirii creative in toate ciclurile de invatamant cu accente
puternice in invatamantul tehnic superior.

b. Infiintarea, acreditarea si dezvoltarea ,.scolilor interdisciplinare de
inventica” in invatdmantul tehnic superior (acestea fiind destinate sa

formeze inventatori pe diverse domenii de specialitate, cu precadere
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functionabile in invatamantul superior tehnic si cel al stiintelor exacte, cu
traditie);

c. Sustinerea financiara si recunoasterea stiintifici a productiei
inventatorilor, printr-o legislatie adecvata.

d. Infiintarea si recunoasterea inventatorilor de profesic si a
colectivelor de creatie tehnicd consacrate in elaborarea de inventii Intr-un
anumit domeniu de activitate, la cerere pentru probleme venite din
productia nationala sau externa.

e. Infiintarea de centre de verificare inginereasca si implementare a
inventiilor noi (aceste centre pot fi firme de cercetare private sau
departamente interdisciplinare de cercetare si productie din Invatamantul
tehnic superior, incluzand specialisti in proiectare si executie de prototipuri,
in stransa colaborare cu inventatorii).

f. Declararea si formarea firmelor de ,,producator atestat” - capabil sa
preia in franciza executia produsului, pe baza de comanda ferma.

g. Formarea unui depatamentul de parteneriat public privat pentru
creatie tehnica si marketing — ca si coordonator privat sau de stat, care se va
ocupa pe mai departe de inchiderea lantului financiar (posibil in formula
Dokia), cu beneficiarul si ceilalti parteneri, ca si organism diriguitor si de
control a acestei activitati.

Dintre masurile pe termen scurt, cu impact imediat, dar si pe termen
mediu si lung amintim urmatoarele:

- mdsuri_organizatorice fundamentale (impuse de sistemul

geopolitic actual, de criza economica si decalajul nivelului de trai intre
statele dezvoltate ale Europei si tara noastra, cu toate efectele sale sociale
(saracie, depopulare, pierderea cetatenilor bine pregatiti profesional, furt de
inteligenta etc.) se impun masuri urgente pentru declansarea simultana, la
toate nivelele: politic, economic si social a organizdrii $i a punerii in
aplicare a acestui plan economic).

- infiintarea unei Comisii Nationale de Tehnocrati, pentru aplicarea
P.N.C.E.S.
Rolul comisiei este pregatirea detaliata, dezvoltarea, redactarea si

aplicarea unui astfel de plan impreuna cu inventatori de profesie, economisti,
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cadre didactice de specialitate din invatamantul superior tehnic, ingineri din
toate domeniile de activitate industriala, care au realizari remarcabile in
creatia tehnica.

Comisia Nationala de Tehnocrati ar trebui sa aiba urmatoarele sarcini
precise:

- selectarea si implementarea inventiilor autohtone valoroase.

- informarea “factorului politic” cu propunerile legislative necesare
in vederea organizarii si sustinerii P.N.C.E.S.

- infiintarea scolilor interdisciplinare de inventicd in invatamdntul

tehnic superior.
Aceste masuri sunt strict necesare pentru a crea baza de sustinere a

conceptului de crestere economica suplimentara prin creatia tehnica
autohtona.

Centrele universitare cu traditie in domeniul creatiei tehnice au o
datorie profesionald pentru organizarea si dezvoltarea acestui concept
novativ.

Terenul de aplicare al P.N.C.E.S. este in concordantd cu stadiul
actual de dezvoltare al tarii, avand in vedere problemele sociale si de
perspectiva profesionald incerte a tinerei generatii si necesitatea refacerii
unor ramuri industriale cu traditie.

Prin forte proprii se vor putea asigura astfel locurile de munca
pentru-cei mai dotati studenti, cercetatori, cadre didactice tinere, oprind
migrarea spre tiri puternic industrializate. Pe orizontala, in economie, va
creste si numarul de locuri de muncéd indirecte in sfera serviciilor, a
productiei de materii prime si materiale.

Prin aplicarea acestui program novativ se acorda sansa unor generatii
intregi sa contribuie la imbunatdtirea propriului destin.

Nu trebuie decat sa gasim cele mai bune metode de a actiona.

Fara implementarea in masd a inventiilor autohtone valoroase,
existente, asigurarea conditiilor de dezvoltare intensivd a creatiei tehnice
autohtone, fenomenul de crestere economica suplimentara si avantajele lui

in economia nationala nu vor exista!
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Abstract: Pe baza experientelor acumulate in ultimii 30 de ani la Univeristatea Tehnica
Gheorghe Asachi din lasi, in lucrare se prezintd, locul si rolul scolilor de inventica in
invatamdntul tehnic superior, ca specializare interdisciplinard, de sine-statdtoare sau in
modulele de Master si Doctorat. Se propune un model de programa didactica (planul de
invatamdnt) cu disciplinele aferente pentru fiecare an de studiu, respectiv pe fiecare semestru,
tindnd cont de planurile de invdtamant in varianta actuald, pentru Licenta (4 ani), Masterat (2
ani) si Doctorat (3 ani). Se discutd doua variante de aplicare a unui proiect program novativ pe
sase ani de studiu si unul prin “tranzitie dinamica de soc, care reprezintd o mdsurd de
organizare pe o perioadd scurtd, cu efecte majore pe termen lung la nivel de economie nationala.

Cuvinte cheie: inventica ca stiintd interdisciplinard, invatdmant tehnic superior, proiect
program novativ, planuri de invatamant, licenta, master, doctorat

1. Introducere

Péana in anul 1989 in majoritatea universitatilor tehnice din tara noastra
s-a reusit sd se pund bazele unor cursuri de inventica, la nivelul anilor
terminali, iar la lasi in cadrul Institutului Politehnic Gheorghe Asachi (astizi
Universitatea Tehnica Gheorghe Asachi), toate facultatile aveau in programa
de studiu unul sau mai multe cursuri din domeniile ingineriei si psihologiei
creativitatii tehnico-stiintifice. Aceste programe, aldturi de consacratele
cursuri “de vard” ale eminentului profesor Vitalie BELOUSOV, care
incepusera inca din vacanta mare a anului 1980, au contribuit la o crestere
semnificativa a ratei de brevetare a noilor solutii elaborate de studenti si
specialistii din Tnvatdmantul superior si productie.

Dupa 1990, aceste cursuri s-au mai predat la lasi si in cateva centre
universitare (Bucuresti, Timisoara, Craiova, Tg. Mures etc.), in paralel cu
dezvoltarea unor institutii de cercetare in domeniul inventicii si a unor centre
de implementare a inventiilor, dar incepand cu 1996, pe fondul impactului
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negativ al taxelor mari de brevetare, introduse de OSIM prin legea inventiilor
nr. 64 din 1991 si in urma schimbarii sistemului actual de accesare a
fondurilor pentru cercetare, apetitul pentru scolile de inventica a scazut brusc.

Tinand cont de experientele anterioare si de beneficiile aduse de aceste
cursuri, in multe universitati mai exista inca dorinta de reorganizare a lor. Prin
scopul multiplu de formare a deprinderilor de lucru in colective
interdisciplinare ale tinerilor, de stimulare a talentelor creative, de atragere
spre masa de lucru, spre laborator a studentilor, de a le oferi sansa “liberului
albitru” in alegerea profesiei, de a fi “unic” prin productia sa creatoare si
multele altele, legate de motivatiile unei vieti consacrate unui scop launtric
maret, face ca acest demers de reorganizare a Invatdmantului superior de
inventica sa fie bine motivat.

In acest sens, autori puncteazi in continuare cateva aspecte legate de
perspectiva reinfiintarii scolilor de inventica, ca specializare interdisciplinara
fie prin modulele de Licentd si Master, fie numai in modulul de Master din
invatamantul superior tehnic si cel al stiintelor exacte, prin prezentarea unui
proiect program novativ.

2. Fixarea obiectivelor
2.1. Formarea de ingineri de productie cu calititi novative

Un tdanar cu o educatie profesionald deschisa la: informare,
documentare, sinteza de informatii, cautare, promovare, implementare de noi
materiale, noutdti tehnice, echipamente, utilaje, tehnologii moderne, mai
eficiente decat cele cunoscute, in vederea cresterii productivitdtii muncii, a
calitatii, a eficienti economice intr-un proces de productic in care este
participant sau pe care 1l conduce.

2.2. Formarea de ingineri creativi in proiectare aplicata
Tineri instruifi si hotardti, constienti de capacitdatile lor novative, prin
experienta acumulata in timpul studiilor, ce abordeaza curajos, cu incredere,
noi teme de proiectare, prin combinarea si implementarea noutatilor tehnice
aparute pe plan mondial, la conditiile concrete ale beneficiarului.
2.3. Formarea de ingineri in cercetare si creatie tehnica originala
Ingineri specializati prin Scoala de Inventica interdisciplinara, in una

sau mai multe actiuni din lantul demersului creativ cum ar fi: depistarea,
enuntarea, rezolvarea singur sau in colectiv a problemelor de creatie tehnica,
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elaborarea formelor de protectie intelectuald si industriald, verificarea
inginereascd, lansarea productiei, etc.

2.4. Dezvoltarea cercetarii stiintifice interdisciplinare
in toate etapele de pregitire in scoala de inventica

Conform acestui principiu, informatiile emise si formarea unui
specialist, prin disciplinele specifice inventicii, se poate face continuu si
gradual-progresiv, incepand cu absorbtia de cunostinte generale din domeniul
de pregatire profesionald, tranzitoriu obtional si ulterior obligatoriu, pentru
toti absolventii de Licenta, urmata la studii de masterat, de obtiunea aleasa de
dezvoltare profesionald pentru productie, proiectare creativa, cercetare sau de
continuare a formarii profesionale prin scoala doctorala.

Cei mai buni studenti si absolventi vor fi atrasi in cadrul colectivelor
de cercetare aplicativa interdisciplinard ca o cale fireasca de dezvoltare
profesionala.

2.5. Infiintarea colectivelor de elaborare de “Inventii la cerere”
ca forma superioara de exprimare a inventatorilor profesionisti
consacrati

Aceasta forma de organizare a creatiei tehnice este o realitate in tarile
dezvoltate, la marile universitati, in colaborare cu producatorii de bunuri
materiale.

2.6. Cursuri postuniversitare de specializare in
domeniul inventicii pe tot parcursul vietii

Aceasta forma de invitdmant, face parte din programul european de
pregatire profesionald pe tot parcursul vietii, vine sa apropie cat mai mult
problematicd de productie a patronatului din industrie de Scoala de
inventica Interdisciplinara zonald sub efect bilateral:

- scoala de inventica asigura cursantilor din industrie, In primul
rand cunostintele specifice Inventicii i protectiei industriale;

- patronatele din productia de bunuri materiale genereaza in sens
invers, problemele reale din productie, practic teme de cercetare
aplicativa, care odata rezolvate novativ asigura cdile de dezvoltare
a productiei. Viteza de reactie a acestui fenomen este adevaratul
izvor al unei cresteri economice suplimentare, un izvor al
dezvoltarii.
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2.7. Marketingul Creatiei Tehnice

In cadrul Scolilor de Inventica Interdisciplinara vor functiona colective
specializate pe “Marketingul Creatiei Tehnice” cu rol de sprijin al
implementarii, francizarii si productiei de inventii.

3. Criterii de necesitate

Se stie ca adesea, universitatile tehnice din centrele universitare cu
traditie in domeniul creatiei tehnice reprezintd pilonii principali de
promovare si dezvoltare a Scolilor de Inventica Interdisciplinara.

Calea de accelerare a dezvoltarii economice are in atentie
urmatoarele aspecte:

- cea mai eficientd §i directa cale de crestere economica suplimentard
a unei natiuni este organizarea si dezvoltarea creatiei tehnice autohtone;
aceasta depinde numai de vointa de organizare constientizatd a
invatamantului in general si a invatdmantului tehnic superior in mod special,
in vederea dezvoltarii gandirii tehnice creative;

- cresterea economica suplimentara este embrionul dezvoltarii
economice urmata de progres;

- actiunea democratica organizata reprezintd forma In care ne putem
manifesta prin imbunatatirea prezentului PROIECT PROGRAM NOVATIV,
prin aplicarea lui 1n cadrul tuturor Universitatilor Tehnice la scara nationala.

Proiectarea creativa, inovatiile, inventiile de factura autohtond,
reprezintd o importantd economica deosebitd mai ales acum 1in plin efort de
redresare economica a tarii, avand drept scop lansarea in productia de bunuri
materiale, de solutii tehnice noi, mai eficiente, cu impact direct asupra
vandabilitatii produselor la intern si export dar si asupra investitiilor in
infrastructura nationald, in directia unei dezvoltari durabile.

Selectarea si pregdtirea simultand a tinerilor dotati din toate
facultatile si sectiile de profil, pentru o activitate de proiectare creativa,
cercetare stiintificd, implementare tehnologicd si protectie industriala,
marketingul creatiei tehnice, este o necesitate vitala pentru dezvoltarea si
cresterea calitdtii rezultatelor la vedere a Invatdmantului tehnic superior, pe
baza de brevetele de inventie, recunoastere internationald, prin participari la
saloane de inventii, implementari practice in productia interna sau export de
inteligenta pe baza de contracte de cercetare stiintifica, inventii la comanda,
etc.

O astfel de initiativa, poate avea efecte imediate de sinergie asupra
cresterii economice suplimentare a economiei pe plan local si national.

Aplicarea rapida si eficientd a acestor actiuni se realizeaza prin :
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a. Depagirea crizei de timp in luarea deciziilor organizatorice (Luarea
unor decizii importante, cu efecte vizibile majore, in inventica, se masoara in
ani, ca unitati de timp. Pentru luarea deciziilor organizatorice, se va tine cont
de maniera de organizare a planurilor de invatamant in varianta actuala, de
Licentd (4 ani), Masterat (2 ani), Doctorat (3 ani) in concordantd cu
posibilitdtile reale de modificare a planurilor de invatimant intr-o varianta
flexibild, de tranzit, pana la implemantarea constantd si permanentd. Acum
este momentul de a lua o decizie favorabila, “maine” are valoarea de minim
un an, ceea ce inseamnd o pierdere reald, de neevaluat, a unei generatii de
studenti neinstruiti 1n directia creeatiei tehnice si implicit, pierderea gansei lor
de a intelege si promova rezultatele “Inventicii”.

b. Principiul fundamental de pregdtire profesionald prin continuitate
si perseverenta (Un tandr cursant poate fi “programat eficient” pentru a
deveni novativ, conform proiectului, daca in timpul perioadei de scolarizare
este supus constant si simultan in cadrul procesului de invatamant, la acfiuni
cognitive §i creative; acestea au rolul sa stimuleze pasiunea catre noutate si
creatie tehnica in general, ca factor psihologic determinant in formarea unui
inginer specialist capabil sa se dezvolte in cele trei directii prioritare:productie,
proiectare si cercetare creativa, prin dezvoltarea simultand a gandirii
convergente cu cea divergenta.

¢. Principiul de necesitate §i al egalitatii de sanse (Cunostintele despre
proiectare creativa si protectie intelectuala sunt necesare oricarui absolvent de
invatamant tehnic superior, de culturd generald, prin simpla denumire de
“inginer”.Servirea obligatorie a informatiilor din domeniu o decid factorii de
raspundere organizatoricd a invatamantului tehnic superior, absorbtia de
cunostinte depinde de fiecare cursant si este pornita de la obtiunea minimala,
pana la valoarea maxima, in functie de nivelul sau de aspiratie profesionala.

4. Programarea educationala in inviatamatul tehnic superior
prin: “Scoala de Inventica Interdisciplinara”

4.1. Principiul de functionare prin organizare novativa cu
activare fara cheltuieli suplimentare

Dezvoltarea creativitatii tehnice in Tnvatdmantul tehnic superior sub
responsabilitatea organizatd a unor “Scoli de Inventica Interdisciplinara”
reprezintd cel mai important factor care trebuie de urgentd organizat si
implementat.

Aceste scoli implementate, reprezintd baza de sustinere a
conceptului de crestere economica suplimentara prin creatia tehnica
autohtona.
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Formarea unui inginer modern, deschis la o pregatire profesionald
competitivda, ancoratd in contemporaneitate, cu spirit novativ, necesitd o
perioadd lungd de timp de pregatire, continuu si perseverent, ca si formarea
campionilor in sportul de performanta.

Conceptul de crestere economica suplimentard prin organizarea
activitatii de creatie tehnica autohtond presupune interventii simple si
eficiente mai ales in cadrul Invatamantului tehnic superior, fara cheltuieli
suplimentare.

4.2. Masuri organizatorice importante
4.2.1. Scoala de inventica interdisciplinara statutara

Prima masura organizatorica imediata este luarea deciziei de
infiintare a acestor scoli de inventica in universitatile tehnice cu traditie in
acest domeniu.

Schema organizatorica simpla, de departament multidisciplinar ,
cu caracter dual care va cuprinde toate cadrele didactice si de cercetare pe
domeniul disciplinelor specifice promovarii si dezvoltarii creatiei tehnice
originale; caracterul dual se regaseste prin activarea cadrelor didactice in
cadrul departamentelor de baza in care sau format profesional si suplimentar
in departamentul multidisciplinar de creatie tehnicad.

Dupa o perioadd de timp experimentald este posibilda o mai buna
reorganizare.

Scopul departamentului este:

- de a forma schema organizatorica, colectivele de cadre didactice pe
facultati si departamente, pana la nivel de discipline de specialitate,
disponibile de a activa i instrui, in acest domeniu.

- de a elabora si aplica programele analitice si fisele de disciplina
necesare de a fi implementate la fiecare facultate in parte, in functie de
specificul fiecareia;

- de a organiza cursuri postuniversitare de specializare a cadrelor
didactice tinere ca Formatori de ingineri specialisti pe domeniul: "Creafiei
tehnice — ca proprietate intelectuala si al protectiei industriale in urma
implementarii” pentru absorbtia activa a acestora in dezvoltarea colectivelor
didactice si de cercetare interdisciplinare a scolii de inventica,

- de a organiza activitatea de cercetare stiintifica interdisciplinara in
ansamblul ei,in directia finalizadrii problemelor de creftie tehnica proprie
precum si acelea ce vin din sectoarele economice, prin protectie industriald si
implementare in productie;
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- de a selecta studentii §i cadrele didactice tinere cu reale aptitudini in
domeniul creatiei tehnice, promovarea, repartizarea lor pe colective de creatie
tehnica aplicativa, pe bazd de contracte de cercetare sau pentru rezolvarea
unor probleme de cercetare interna a scolii de inventica.

Legat de aceste aspecte existd o observatie: principala sursa de
dezvoltare, de crestere a numarului §i a valorii aplicative a propunerilor de
brevete de inventie o reprezinta interdisciplinaritatea. Formarea echipelor
interdisciplinare de proiectare creativa a unor solutii tehnice brevetabile, din
orice domeniu, este cheia succesului pentru trecerea de la ideie la proiectare,
prototip, experiment,franciza §i apoi produs vandabil pe piata liber. Din
acest moment se poate cuantifica real o crestere economicd suplimentard.
Acest fenomen, bine mediatizat, va duce la castigarea increderii
guvernamentale, a patronatului, a camerelor de comert §i industrie, avand ca
efect fenomene de finantare a cercetarii in domeniul creatiei tehnice. Se pot
da exemple concrete cd acest proces deja a inceput.

Atentie: fara o coordonare lucida, stiintifica,a intregului proces de
creatie tehnica de la formare, creatie efectiva, sustinere, implementare in
productie, marketing international, vanzare, rezultatele de cregstere
economicd suplimentard nu pot fi semnificative.

4.2.2. Discipline noi pregatitoare pentru primii ani si
de valorificare a potentialului cretiv in anii terminali

In vederea cunoasterii in masa a relatiei dintre necesitatea formarii
gandirii creative, invatarea comprehensiva, informarea stiingifica si
dezvoltarea personalitatii noului inginer novativ este necesara introducerea
unor discipline moderne de formare profesionala, aplicand principii
pedagogice fundamentale cu rezultate recunoscute in domeniu:

- Principiul obligativitatii asimilarii cunogtintelor aplicat si in domeniul
novativ. Principiul de obligativitate a fost principiul fundamental in
invatdmant pana la intrarea cursantilor in invatimantul superior. Acest
principiu este singurul perceput cu seriozitate de studenti in pregatirea
lor profesionald; variantele de “disciplind optionalda” sau “liber aleasa”
creeaza disfunctii de continuitate si lipsa de randament.

- Formarea profesionala pe toata durata studiilor universitare si
postuniversitare, Intr-un proces dinamic-progresiv; de recomandat, este
asimilarea de informatii directe, cognitiv-reproductive (gandire
convergenta) in primul semestru al unui an de studii si revenirea asupra
lor in semestrul urmator prin aplicatii practice, de gandire divergenta-
creativa.
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- Aplicarea principiului de comprehensiune a informatiilor in pregdtirea
profesionala - in procesul de instruire se vor utiliza permanent
cunostintele profesionale esentiale intelese, asimilate in anii precedenti,
la disciplinele de inventica si de specialitate; lucrarile practice, studiile
de caz, In care analiza si sinteza informatiilor reprezinta baza de
pornire intr-un demers creativ, vor realiza fixarea comprehensiva a
cunostintelor ce vor putea fi utilizate cu mai multd eficientd in
productie, proiectare sau cercetare, de catre viitorii ingineri.

- Selectia permanenta a cursantilor pe baza rezultatelor in domeniul
gandirii creative; rezultatele profesionale obtinute la verificarile
anuale din domeniu cét si calitatile novative depistate pe baza de
teste de creatie tehnica, permit selectia si promovarea cursantilor in
grupuri organizate de creatie tehnica.

Formarea inginerilor novativi presupune asimilarea progresiva a unor
cunostinte teoretice si practice specifice formarii si dezvoltarii gandirii
tehnice creative, urmand trei faze distincte:

Faza 1 - in primii doi ani de scolarizare sunt fixate discipline de
pregatire psihologica, de dezvoltare a gandirii creative tehnice si de
asimilare comprehensiva a informatiilor de la disciplinele de specialitate.

Faza 2 - incepand din anul trei de studiu, in plina formare
profesionald tehnica, incepe programarea utilizarii cunostintelor in directia
proiectarii creative, a creatiei tehnice originale.

Faza 3 - preselectia studentilor talentati incepand inca din anul III
studii de licenta, pana la selectia si formarea unor inventatori specializati, in
timpul sau la finalizarea pregatirii profesionale de master si doctorat, prin
activitati aplicative de creatie tehnica.

Faza 4 - integrarea valorica a tinerilor inventatori in echipele de
creatie tehnica interdisciplinara ce vor functiona in cadrul Scolilor de
Inventica sau in societati comerciale specializate.

Studii de Licenta

Anul I. Psihologia creatiei tehnice
Scop: pregatirea psihologica in directia géndirii creative
Sem. 1: 2ore curs/sapt, Sem. 2: 1 ora de aplicatii/sapt.
= Istoria dezvoltarii gndirii umane;
=  Locul si rolul creatiei tehnice in dezvoltarea umanitatii;
=  Studii de caz, inventii celebre;
= Forme de manifestare a gandirii umane;
= Educarea si dezvoltarea gandirii creative contemporane;
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= Rolul combinarii indisolubile a gandirii convergente cu cea
divergenta, creativa,

= Deschiderea orizontului superior de aspiratic catre invatare si
cercetare;

= Aplicatii-Metode psihologice de creatie tehnica.

Anul II. Metode stiintifice de informare si asimilare a cunostintelor
Scop: dezvoltarea deprinderilor de informare stiintifici comprehensiva si
utilizarea informatiilor
Sem. 3: 2ore curs/sapt, Sem. 4: 2ore aplicatii/saptamana
= Metode stiintifice de informare;
=  Sinteza informatiilor pe un domeniu, criterii de comparatie;
=  Formarea deprinderilor de informare comprensiva;
= Intelegerea fenomenelor fundamentale intr-un domeniu;
= Depistarea cdilor de progres tehnic prin informare;
= Utilizarea informatiilor actuale ca banci de date active pentru
creatie tehnica,
=  Aplicatii-Studii de caz pe primele discipline de culturd generala
sau de specialitate studiate.

Anul III. Bazele creatiei tehnice
Scop: formarea deprinderilor de aplicare a metodelor de cercetare
creativd
Sem. 5: 2ore curs/sapt, Sem. 6: 2ore aplicatii/saptamana
=  Locul si rolul creatiei tehnice in economia nationala;
=  Forme de manifestare a creatiei tehnice;
=  Etapele creatiei tehnice;
= Tehnici si metode clasice de creatie tehnicé originala;
=  Generarea unui demers informativ pe un domeniu studiat;
=  Depistarea problemelor de creatie tehnica in domeniul ales;
= Aplicatii-Demersuri creative in rezolvarea problemelor de creatie
tehnica.

Anul IV. Metode aplicative logic determinate de creatie tehnica
Scop: initierea directd a cursantilor in creatia tehnica originala
Sem. 7: 1 ora curs/siapt+2 ore de lucrari/sipt si Sem. 8: 4 ore
aplicatii/saptamana
*  Prelucrarea informatiilor, prin elaborarea “Diagramelor de idei”;
» Sinteza informatiilor, prin elaborarea “Matricile morfologice
spatiale de idei”;
*  Analiza multicriteriala a informatiilor “XD CRITERIAL”;
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= Selectarea informatiilor utile creatiei tehnice pe domeniile
cercetate;

=  Analiza statistica a ideilor;

= Depistarea stiintifica a directiilor de cercetare pe un domeniu;

= Generarea problemelor reale de creatie tehnicd si demersuri de
rezolvare;

=  Aplicatii -Studiu de caz comparative pe temad de licentd, in
colaborare cu cadrele didactice indrumatoare.

Studii de Master

Anul I Managementul afacerilor in creatia tehnica aplicativa
Scop: Cunoasterea formelor de organizare aplicativa a cercetarii
stiintifice
Sem. 1M si Sem. 2M, 2 ore curs/sapt, 4 ore cercetare aplicativa/saptamana
= Organizarea cercetarii stiintifice;
=  Alegerea unui domeniu de cercetare pentru finalizarea studiilor de
masterat;
=  Analiza si sinteza informatiilor pe domeniul ales;
= Depistarea directiilor de dezvoltare a temei de cercetare;
= Depistarea problemelor de creatie tehnica;
=  Generarea unor solutii posibile probabile de rezolvare a temei,
=  Planul de afaceri al dezvoltarii temei, oferta de piata;
= Aplicatii-Studiu de creatie tehnica pe tema de masterat.

Anul II Protecta industriala si verificarea inginereasca
Scop: studierea fnalizarii temelor de cercetare
Sem. 3M lora curs/sapt, 6 ore cercetare/sapt.; Sem. 4M 8 ore
cercetare/saptamana.
=  Forme si metode de protectie industriala si intelectuala;
*  Studiu de proiectare creativa pe tema de masterat;
=  Analiza de protectie industriald si intelectuald asupra temei de
masterat;
=  Studii de verificare inginereasa aplicativa;
=  Selectarea elementelor novative 1n vederea protectiei lor;
= Formularea unor cereri de protectie intelectuala si industriala;
= Ofertarea produselor novative in industrie;
= Aplicatii-studiu de caz aplicativ, pana la forma de finalizare in tema
de disertatie.
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4.2.3. Adaptarea predarii la disciplinele de specialitate in
directia dezvoltarii gandirii creative

Pentru dezvoltarea gandirii divergente, creative in faza de asimilare a
cunostintelor la disciplinele de specialitate, este necesara colaborarea tuturor
cadrelor didactice din invatimantul superior. In acest context, cu un foarte
mic efort, In procesul de predare a cunostintelor, se poate pune in aplicare
principiul dezvoltarii gandirii creative prin dezvoltarea analizei valorice
multicriteriale; prezentarea impusa a stadiului actual cunoscut al fenomenelor,
materialelor, metodelor, tehnologiilor, etc., intr-o maniera realistd, cu avantaje
si dezavantaje, cu evaluare de dezvoltare posibild probabila spre viitor,
multicriterial, canalizeaza deja gandirea creativd a cursantului dar si a
cadrului didactic, spre gasirea cdilor de urmat in depistarea solutiilor de
dezvoltare spre viitor; (in sensul permisiv ca la o intrebare unica, sa fie
analizate mai multe raspunsuri posibile probabile a fi corecte, in functie de
tipurile de cazuri concrete). Modul de aplicare al acestui principiu
fundamental se va adopta de comun acord cu titularii de discipline.

Cunostintele asimilate in cadrul scolii de inventicd vor asigura
premizele formarii unor tineri ingineri capabili de a se dezvolta profesional
in urmitoarele directii principale de activitate: productie, proiectare
creativa si creatie tehnica originala, dintre cei mai buni absolventi, o parte
se pot dezvolta in continuare profesional prin studii doctorale, cu teme
novative, ale caror rezultate pot fi asimilate in industrie.

4.2.4. Valorificarea novativa a cunostintelor prin confruntari
profesionale valorice

In cadrul disciplinelor de specialitate specifice inventicii, in
colaborare cu cadrele didactice de specialitate, prin probele practice
abordate, pot fi elaborate organizat, folosind in buna parte timpul de studiu
alocat, lucrari stiintifice cu caracter studentesc, idei novative de cercetare,
solutii tehnice de perspectiva, propuneri de inventii, etc.

Toate aceste forme de produse tehnice creative trebuie aduse la
cunostinta colegilor, cadrelor didactice, a publicului larg prim mijloacele de
informare 1n masa i mai ales, direct potentialilor beneficiari. Aceasta forma
de actiune este singura cale reala care poate atrage sponzori, colaboratori in
finantarea privata a cercetarii creative.

Pentru a atrage un potential beneficiar trebuie mai intai sa fii in
posesia unei baze de date de discutie, realizata printr-o cercetare preliminara,
de principiu. O estimare valoricd a finantarii, un mic plan de afaceri, poate
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aduce chiar din aceastd fazd un finantator, potential producator sau
beneficiar direct al temei de cercetare prezentata.

Formele organizatorice consacrate sunt: cercurile stiintifice
studentesti, mese rotunde, conferinte nationale si interntionale, saloanele
nationale si internationale de inventii, etc.

Participarea la aceste manifestari este esentiala i reprezinta un prim
pas spre o forma de finantare si de atragere a atentiei asupra fenomenului
generat de “Scoala de Inventicd Interdisciplinard” in directia “Cresterii
economice Suplimentare”.

4.2.5. Selectia interna si marketingul avansat al produselor novative

Cele mai valoroase solutii tehnice vor fi depuse spre brevetare la
OSIM si promovate la saloanele interne si externe de creatie tehnica.
Compartimentul de marketing al “Scolii de inventica” va evalua valoarea de
aplicare si impactul economic al aplicdrii inventiei. Se va trece la
promovarea directd a produsului novativ la potentialii investitori si
beneficiari pentru finantarea verificarii ingineresti.

Toate activitatile de brevetare, verificare inginereasca, acordarea de
franciza, comenzile de rezolvare a noilor probleme de creatie, acordarea de
asistentd tehnicad vor fi activitdti cu caracter economic de iIncurajare a
colectivelor de autori, activitati de autofinantare prin mijloace proprii.

4.2.6. Laboratoare de verificare inginereasca

In cadrul Universitatii tehnice existd de regula laboratoare didactice
si de cercetare in care colectivele de elaborare a solutiilor tehnice noi se pot
implica direct la rezolvarea partiald sau totald a prototipurilor, mai ales prin
valorificarea fenomenului de colaborare interdisciplinara.

Exista si o varianta eficienta de verificare inginereascd prin care
colectivele de autori, pot colabora direct cu firme din productie, in asociere,
la realizarea prototipurilor, experimentarea lor, prin acordarea directd a
drepturilor de utilizare a rezultatelor cercetarii firmelor implicate in acest
proces.

4.2.7. Francizarea produselor novative
Prototipurile realizate si experimentate pot reprezenta baza de pornire

a unei actiuni de acordare de franciza in productia de serie mare. Vanzarile
de franciza sau alte forme de valorificare a inventiilor reprezinta o sursa
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reala de dezvoltare a unor colective de cercetare, prin autofinantare
departamentala.

4.2.8. Asistenta tehnica in productie

Echipele de inventatori vor asigura in continuare asistenta tehnica de
specialitate producatorilor, pentru eventuale mici rectificiri, punandu-se
bazele unei colaboriri de lunga durata in folosul ambelor parti.

5. Analiza Momentului Zero
5.1. Resurse umane

Din traditionala scoala de inventica nationala, mai exista inca o baza
de pornire, formata din inventatori si cadre didactice cu experienta in
domeniu care, datoritd varstei, mai pot actiona eficient in urmatorii cinci-zece
ani. In acest interval de timp pot fi instruite si formate cadre tinere ce pot
asigura cu succes continuitatea acestei activitati spre viitor.

In acest context este necesar de urgenti elaborarea unui studiu
asupra resurselor umane pentru fiecare facultate in parte si definitivarea unui:
“Plan de formare profesionald postuniversitard in domeniul Inventicii”.

Acest plan va cuprinde doua directii principale:

a) Cursuri post universitare de formare profesionalid in domeniul
“Inventicii” necesar cadrelor didactice tinere interesate de acest
domeniu de activitate §i care nu au beneficiat de o pregétire
profesionald in acest sens in timpul studiilor universitare.

b) Cursuri de psihopedagogie privind tehnici si metode de predare
in directia dezvoltarii gandirii creative a studentilor in cadrul
disciplinelor de specialitate”.

Aceste cursuri pot fi realizate pe plan intern cu ajutorul specialistilor in

domeniu.

6. Analiza obtiunilor

Pentru o analiza eficientd a situatiei existente de promovare sau nu a
prezentului “Proiect Program Novativ” au fost alese trei obtiuni distincte :

a. Varianta zero (de a nu se porni acest program) Aceasta obfiune
presupune o renunfare la forma organizatd, unitard, de transmitere a
informatiilor de formare a specialistilor in directia dezvoltarii gandirii
creative in productie, proiectare, cercetare, precum §i de cultura generald
privind protectia si formele de proprietate intelectuald.
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Dezvoltarea cu precadere a gandirii divergente, cognitiv-reproductive,
a conservatorismului, ingreuneaza deschiderea specialistilor catre asimilarea
si dezvoltarea unor tehnologii moderne si blocheaza inconstient o dezvoltare
fireasca, constientd, catre noutati tehnice eficiente si cu atdt mai mult, catre
creatia tehnicd originald, fenomen dublat de necunoasterea drepturilor de
proprietate intelectuala.

Stadiul actual de dezvoltare a ftarii, problemele sociale si de
perspectiva profesionald incerta a tinerei generatii, reprezintd o realitate care
impune totusi luarea unor masuri de crestere a increderii tineretului in viitor.
Acest program asigura prin forte proprii locurile de munca pentru cei mai
dotati studenti, cercetatori, castiguri suplimentare pentru cadrele didactice
implicate in “Scoala de inventicd interdisciplinard”, iar pentru ceilalti
absolventi o sansd mai mare de realizare profesionald, comparativ cu
generatiile mai vechi.

b. Varianta nr. 1 Tranzitie lenta = IMPLEMENTARE in 5 ANI (se
pierd de la instruire studentii din cinci generatii, etapa de asteptare in timp,
pana la introducerea treptatd, cronologica, a prezentului “Proiect Program”
conform metodologiei legale privind interventiile posibile in planurile de
invatamant).

Aceastd variantd presupune pornirea Proiectului Program, treptat,
esalonat, direct prin planul de invatdmant pentru promotia de studii de licenta,
cel mai devreme, promotia 2014-2018.

Inca din primul an de studiu trebuie inceputd pregatirea profesionala
prin “Introducerea unui set de discipline noi” specifice Inventicii, asa cum
au fost prezentate la punctul 3.2.2.

Avantaje:

- avantajele acestei variante ar fi legate doar de un timp
suficient de pregitire a resurselor umane si de eliminare a
stresului organizatoric de pornire imediatd (“Plan de
formare profesionald post universitard in domeniul
Inventicii”).

Dezavantaje:

- ar fi eliminarea din start, constient, a principiului egalitatii
de sanse pentru cinci generatii de absolventi (2015, 2016,
2017, 2018, 2019) care nu vor putea beneficia in extremis
de cunostintele pe care programul doreste sa le
implementeze;

- diluarea participarii si implicarii cadrelor didactice cu
experientd in domeniu la program, datorita varstei inaintate.
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- primele rezultate notabile nu pot apare decat dupa patru,
cinci ani, cand studentii instruiti vor ajunge in anii mari de
studiu si isi pot valorifica cunostintele asimilate.

¢. _Varianta nr. 2 Aplicarea Proiectului Program Novativ prin:
“Tranzitie dinamica de soc “

reprezinta o mdasurd de organizare pe termen scurt cu efecte majore pe
termen lung la nivel de economie nationala.

Realizarea demersului se face printr-un termenul de implementare de
un an pentru cursuri obtionale si apoi In urmatorii trei ani pentru disciplinele
fundamentale.

Aceastd variantd organizatoricd presupune, pe scurt, introducerea
simultand, la toate formele de invatdmant, “Proiectul program novativ” pe
baza de programe temporare, de tranzitie de soc.

Tranzitia de soc presupune selectia naturala a studentilor deschisi catre
creatia tehnicd, capabili sa inteleagd un volum mare de cunostinte de sinteza
intr-un interval minim de timp.

Acest fenomen presupune, aplicarea intr-un singur an, simultan la toti
anii de studiu, a unor programe analitice de soc diferentiat, prin sinteza
informatiilor necesare de asimilat, dintr-un an, doi, trei, patru sau cinci ani din
varianta normala de pregatire a unui inginer novativ, intr-un singur an; apoi se
aplica programa disciplinelor prevazute clasic, in varianta lenta.

Pornirea Proiectului Program, intr-o varianta tranzitorie, prin tranzitie
dinamica de soc, simultan pentru toate stadiile de pregatire, Licentd, Master si
Studii Doctorale, inlaturda dezavantajele “tranzitiei lente”, aducand rezultate
pozitive vizibile incepdnd cu primul an de implementare. Oportunitatea
acestei variante se bazeaza pe selectia nativa a studentilor dintr-un an de
studiu si pe capacitatea de diminuare psihica a efortului sub imboldul pasiunii
in asimilarea unor sinteze de informatii. Efortul este mai mare la studentii din
anii terminali insa metoda aplicata asigura conditiile de a valorifica macar
partial potentialul creativ estimat la mai multe generatii de studenti.

Varianta de start a proiectului program, fara timpi de asteptare, va avea
efecte pozitive, recuperatorii §i asupra cursantilor ce in momentul de fatd au
depasit anul I Studiu de licenta.

In acest context varianta de tranzitie de soc are un efect pozitiv de
formare profesionald asupra tuturor generatiilor de studenti aflati la studii de
licentd, masterat si asupra inginerilor promovati in Scoala Doctorala.

Apare insa un mare impediment de organizare si anume imposibilitatea
legalda de introducere a unor cursuri noi cu caracter de disciplina
fundamentala pe parcursul studiilor, datoritd contractelor initiale de
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scolarizare cu efect de blocaj de patru ani la studii de Licentd si doi ani la
Master.

Solutia reala este varianta temporard de discipline obtionale.

Cursuri obtionale pot fi promovate prin explicarea studentilor ca ele
sunt necesare in continuarea eficienta a studiilor prin Master si dezvoltarea
profesionald spre formarea profesionald de ingineri novativi in productie,
proiectare creativa, cercetare si prin “Studii doctorale”. Aceste cursuri vor
putea deveni DF dupa patru ani de aplicare a programului. Pana atunci ne
putem multumi cu rezultatele tranzitorii, oricum mai bune decat asteptarea de
implementare lenta, “fireasca”.

Efortul principal apare in realizarea unor programe analitice pentru
discipline de tranzitie, valabile doar un an universitar cu eficientd maxima.
Tinand cont de caracterul obtional, de interes, curiozitate, capacitatea de
absorbtie a informatiilor este mai accentuata iar efectul poate fi maxim posibil.

Aceasta varianta de actiune, din punct de vedere pedagogic este un
compromis, o incercare de a instrui rapid si a dirija eficient, citre scopul
propus, a unui numar cat mai mare de studenti. Un rol important in obtinerea
unor rezultate palpabile 1l reprezinta, pregatirea profesionald a studentilor
pand la momentul respectiv si daruirea cadrelor didactice titulare a
disciplinelor de tranzitie.

In aceste conditii anul I Licentd functioneazi normal, pe programele
analitice ardtate, pe discipline fundamentale, Anii 2L, 3L, 4L, 1M, 2M vor
functiona pe DO.

Program novativ prin tranzitie dinamica de soc
Studii de Licenta

Anul I. Psihologia creatiei tehnice
Sem. 1, 2 ore curs/sapt, Sem. 2: 1 ora de aplicatii/sapt.
= Istoria dezvoltarii gandirii umane
=  Locul si rolul creatiei tehnice in dezvoltarea umanitatii
= Studii de caz, inventii celebre
=  Forma de manifestare a gandirii umane
=  Educarea si dezvoltarea gandirii creative contemporane
= Rolul combinarii indisolubile a gandirii convergente cu cea
divergentd,creativa
= Deschiderea orizontului superior de aspiratic catre invatare si
cercetare
=  Aplicatii-Studii de caz pe primele discipline de cultura generala
sau de specialitate studiate
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Anul IT Asimilarea stiintifica a informatiilor si psihologia creatiei
Sem. 3, 2ore curs/sapt, Sem. 4: 2ore aplicatii/sapt.
= [storia dezvoltarii gandirii umane si rolul creatiei tehnice
=  Forme de manifestare a gandirii, educarea gandirii creative
» Deschiderea orizontului superior de aspiratie, informarea
comprensiva
=  Fenomene fundamentale, cdile de acces la progresul tehnic
= Depistarea ciilor de progres tehnic prin informare
= Utilizarea informatiilor actuale ca banca de date activd pentru
creatie tehnica
=  Studii de caz pe primele discipline de specialitate

Anul III. Informarea stiintifica si bazele creatiei tehnice
Sem. 5: 2 ore curs/sapt, Sem. 6: 2ore aplicatii/sapt.
= [storia dezvoltarii gdandirii umane si rolul creatiei tehnice
= Educarea informationala in dezvoltarea gandirii creative
= Sinteza informationala stiintifica comprensiva
=  Etapele creatiei tehnice
=  Tehnici si metode clasice de creatie tehnica
= Depistarea problemelor de creatie tehnica iIn domeniul ales
=  Demersuri creative in rezolvarea problemelor de creatie tehnica

Anul IV. Curs intensiv de creatie tehnica
Sem.7: 1 ora curs/sapt+2ore de lucrari/sapt si Sem. 8: 4ore aplicatii/sapt.
=  Forme de dezvoltare si manifestare a gandirii creative
=  Etapele creatiei tehnice
=  Analiza multicriteriala XD
»  Sinteza informationald pe domenii de cercetare
*  Analiza statistica a ideilor
= Depistarea stiintifica a directiilor de cercetare pe un domeniu
=  Generarea problemelor reale de creatie tehnica
*  Studiu de caz pe tema de licenta in colaborare cu cadrele didactice

Studii de Master

Anul I M. Curs intensiv de creatie tehnica
Sem. 1M si Sem. 2M: 2 ore curs/sapt, 4ore cercetare aplicativa/saptamana
=  Forme de dezvoltare si manifestare a gandirii creative
= Etapele creatiei tehnice
= Analiza multicriteriala XD
»  Sinteza informationald pe domenii de cercetare
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=  Analiza statistica a ideilor
= Depistarea stiintifica a directiilor de cercetare pe un domeniu
= Generarea problemelor reale de creatie tehnica
= Studiu de creatie tehnicad pe tema de masterat
Anul IT M. Creatia tehnica si managementul afacerilor
Sem. 3M: lora curs/sapt, 6 ore cercetare/sapt.; Sem. 4M: 8 ore cercetare
/saptamana
= Forme de dezvoltare si manifestare a gandirii creative
= Sinteza informationala s etapele creatiei tehnice
=  Analiza si sinteza informatiilor
=  Studiu de creatie tehnica pe tema de masterat
= Selectarea elementelor novative in vederea protectiei lor
=  Formularea unor cereri de protectie intelectuala si industriala
= Ofertarea produselor novative in industrie.

Observatii: Cursurile din anul I si I Master ar trebui sa fie obligatorii
pentru pregétirea tinerilor din primii doi ani din scoala doctorala.

7. Varianta cu eficienta maxima este
Varianta de tranzitie dinamica de soc

Implementarea prezentului Proiect Program, prezentat pe scurt,
permite o dezvoltare rapida si eficientd de noi generatii de ingineri, capabili
de sustinera unei dezvoltdri durabile prin noile calitati dezvoltate de
disciplinele de specialitate specifice “Inventicii”, mai ales prin combinarea
armonioasd a gandirii convergente cu cea divergenta in toate sectoarele de
activitate, productie, proiectare si creatie tehnica.

7.1 Rolul Scolilor de Inventica in economia nationala

Scolile de Inventica Multidisciplinare implementate, reprezintd baza
de sustinere a conceptului de crestere economica suplimentara prin creatia
tehnica autohtona.

Formarea unui inginer modern, deschis la o pregatire profesionala
competitivda, ancoratd in contemporaneitate, cu spirit novativ, necesitd o
perioada lunga de timp, continuu si perseverent, ca si formarea campionilor in
sportul de performanta.

Infiintarea scolilor de inventicd la nivel national duce la aparitia
urmatoarelor fenomene:

- Formarea de ingineri de productie cu calititi novative

378



EUROINVENT 2014

Un tdnar cu o educatie profesionald deschisa la: informare,
documentare, sinteza de informatii, cautare, promovare, implementare de noi
materiale, noutdti tehnice, echipamente, utilaje, tehnologii moderne, mai
eficiente decat cele cunoscute,in vederea cresterii productivitatii muncii, a
calitatii, a eficientti economice intr-un proces de productie in care este
participant sau pe care il conduce.

- Formarea de ingineri creativi in proiectare aplicata

Tineri instruifi si hotardti, constienti de capacitdatile lor novative, prin
experienta acumulata in timpul studiilor, ce abordeaza curajos, cu incredere,
noi teme de proiectare, prin combinarea si implementarea noutatilor tehnice
aparute pe plan mondial, la conditiile concrete ale beneficiarului.

- Formarea de ingineri in cercetare s§i creaie tehnica
originala

Ingineri specializati prin Scoala de Inventica interdisciplinard, in una
sau mai multe actiuni din lanful demersului creativ cum ar fi: depistarea,
enuntarea, rezolvarea singur sau in colectiv a problemelor de creatie tehnica,
elaborarea formelor de protectie intelectuald si industriada, verificarea
inginereasca, lansare productie, etc.

- Dezvoltarea cercetirii stiintifice interdisciplinare in
toate etapele de pregitire in scoala de inventica

Conform acestui principiu, informatiile emise §i formarea unui
specialist, prin disciplinele specifice inventicii, se poate face continuu si
gradual-progresiv, incepand cu absorbtia de cunostinte generale din domeniul
de pregatire profesionald, tranzitoriu obtional si ulterior obligatoriu, pentru
toti absolventii de Licentd, urmata la studii de masterat, de obtiunea aleasa de
dezvoltare profesionald pentru productie, proiectare creativa, cercetare sau de
continuare a formarii profesionale prin scoala doctorala.

Cei mai buni studenti si absolventi vor fi atrasi in cadrul colectivelor
de cercetare aplicativa interdisciplinard, ca o cale fireasca de dezvoltare
profesionala.

- infiintarea colectivelor de elaborare de “Invenii la
cerere” ca formd superioard de exprimare a
inventatorilor profesionisti consacrati

Aceasta forma de organizare a creatiei tehnice este o realitate in tarile
dezvoltate, la marile universitati, in colaborare cu producatorii de bunuri
materiale.

7.2 Conceptul de crestere economica suplimentara

Acest concept capata conotatii majore cu efecte maxime doar prin
organizarea activitatii de creatie tehnica autohtona ce presupune aparitia de
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interventii simple si eficiente mai ales in cadrul invatamantului tehnic
superior, fara cheltuieli suplimentare.

Este unanim recunoscut pe plan mondial faptul ca inventiile aplicate,
in toate domeniile de activitate, reprezintd embrionii cresterii economice
fara de care dezvoltarea economicad §i apoi progresul societdtii nu ar fi
posibil.

Stadiul actual de dezvoltare a tarii, problemele sociale si de
perspectiva profesionald incertd a tinerei generatii, reprezintd terenul de
aplicare eficienta a prezentului program, care se poate realiza prin:

a. asigurarea locurile de munca suplimentare directe prin
forte proprii pentru:

- cei mai dotati studenti, cercetatori, cadre didactice
tinere;

- personal de conducere si executic in unititi de
productie novative pe baza de inventii; Se reduce
exodul tinerilor dotati intelectual cétre statele mai
dezvoltate economic .

b. cresterea pe orizontala in economie a numarul de locuri de
muncd indirect in sfera serviciilor, a productiei de materii
prime si materiale.

- c. aparitia pe curba progresului tehnic a ,,Scolilor de inventica
interdisciplinara” reprezintd accelerarea pantei de
crestere de care avem atata nevoie.

Deci, aceasta este solutia cea mai siguara de dezvoltare prin forte proprii !

7.3. Teoria inovatiei si cresterea economica

in literatura de specialitate, teoria inovatiei in cresterea economici
presupune:

a) aparitia unui bun nou;

b) identificarea unei metode de productie mai eficace, pentru crearea
unui produs existent;

c) descoperirea unei noi metode de organizare a desfasurarii
activitatii;

d) descoperirea unor noi surse de materii prime;

e) descoperirea unei piete noi.

Scolile de inventicd au drept scop, prin continutul formarii
profesionale, tocmai declansarea unui amplu proces de creatie tehnica
aplicativa si teoretic de marketing, in concordantd cu teoria inovatiei in
cresterea economica.
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DIRECT REDUCTION OF SCALE AT
ELECTROTHERMAL ROTARY BED

Elisaveta KOLEVA
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Abstract: The producing of much amount metal rests as scale (Fe.O,), during at hot rolling
makes us responsible to search innovative technologies to be the metal oxides recycled.
Electrothermal rotary bed is a method for direct reduction applied in an innovative rotary
furnace. Its special design consists the passing of electricity through the bed of powder —
reductor and oxide in the furnace kiln. Both materials are mixed over stoichiometric quantities
to be the process successful. Flowing electric current in the contact areas between the powder
particles creates electrical charges due to the process temperature reaches higher values. As a
result it occurs sublimation and diffusion intensification. The bed resistance is depend on many
factors, such as size, shape, surface nature, hardness, size distribution of the bed particles,
voidage within the bed, operating velocity. Temperature process range is from 800 to 1200°C.
The furnace design offers many possibilities for variance as: change of the temperature,
velocity of furnace rotating, degree of furnace filling, fraction of particles, etc. The purpose of
investigation is utilization of scale, via a process of reduction with graphite at electrothermal
rotary bed, experimented at diferent temperatures.

Keywords: scale, direct reduction, electrothermal beds;

1. Introducere

The reduction of metal oxides is a process by which a reducing
element or compound reacts with a metal oxide whereupon the reductor
takes entire or a part oxide from the metal oxide and produces low metal
oxide, pure metal or metal carbides according of process temperature and
quantity of chemical agents.

The method of electrothermal rotary bed (ETRB) is effective in
carrying out the chemical and metallurgical processes requiring a large
amount of heat and reaching to high temperatures for a short time. Their
typical characteristics are: combining of pseudo liquid bed with the
efficiency of direct current heating and a wide temperature range.
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2. Materials and methods

It is applied a process of direct reduction at electrothermal rotary bed.
The reaction components are: ferro oxides of low carbon steel, fraction:
+0,63mm and graphite fraction: +0,2mm. The process is realized in a
horizontally situated closed rotary kiln.

Fig. 1. Feedstock — scale, rest of hot rolling process

The output feedstock can be seen in figurel and its X-ray in figure 2.
During the process filling degree of the furnace space is 50 % and kiln
speed of rotating is 31,5min™". In the furnace space is maintained excess
pressure of nitrogen (99,995% N,) of 0.01 to 0.02MPa.
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Fig.2. X-ray of Feedstock — scale, rest of hot rolling process
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The furnace diagram of principle at an electrothermic rotary bed is
given in figure 3. The axis of kiln rotation toward the axis of the combustion
space is at an angle of 25 degrees. Operating cycle proceeds in the
following sequence: by position of the furnace shutter above, it have to be
opened and the reaction mixture placed in the furnace space. It close and
purging by nitrogen (99,9995% N,) for 5 min, and then establishes a
pressure from 0.01 to 0.02 MPa above atmospheric.

Fig. 3. Furnace design: 1 - insulating material; 2 - lower graphite electrode; 3 - upper graphite
electrode; 4 and 5 - non-combustible gas permeable insert upper and lower; 6 and 7 - graphite
brush; 8 - box of insulating material; 9 and 10 - flexible fixtures; 11 - reaction mixture; 12 -
thermocouple; 13 - insulation;

3. Results and discussion

It was experimented at two different temperatures: 1050 and 1150°C.
Products are dispersed iron and carbides. The samples were investigated
metallographic and by X-ray. Carried out metallographic analyses of
samples proves the presence of four arias of reduced zone. The first zone is
a ferrite phase. It begins of the reduced particle periphery, passes through
the second zone of a formed pearlite colonies combined with the third zone
of cementite mesh, which ends in the core and the forth area is a ledeburite
eutectic, fig. 4 and 5. Investigation of microhardness shows these values of
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each phase: HU gemire = 850 MPa, HL piage pearlite = 2520 MPa and HW cementice =
8100 MPa.

Figures 4 and 5 shows microstructure of reduced scale particles at
T=1100°C. It was formed pearlite - area 3, predominanting in the structure.
The oxide reduction process ends with the appearance of cementite mesh in
area 4, Fig. 4 and ledeburite eutectic Fig. 4, area 5. There is minimal amount
of unreduced iron oxide in the central particle areas or in the places where
two particles have been in contact, figure 4 and 5, area 2.

-

Fig. 4. Microstructure of the dispersed particles of reduced scale by graphite at 1100°C, 60min
isothermal hold, fraction 0,63 mm, etched by nital, 100X:
2 - unreduced scale; 3 — pearlite; 4 — cementite; 5 — ledeburite.

ag 4
Fig.5. Microstructure of reduced scale particles at T = 1100°C, 200X.:
1 - ferrite ; 2 - unreduced scale; 3 - pearlite;

Figures 6 and 7 shows microstructure of reduced dispersed scale
particles by graphite at 1150°C, for period of isothermal hold 60min,
fraction 0,63mm, via ETRB. The products are iron carbon alloys only. The
reduction process is carried out fully including a process of carbonization in
more particles. Formed phases are reduced perlite around which has well
developed and dense mesh of cementite structure (Fig. 8). Dispersed in a
number of particles were observed, there is a ledeburite eutectic, which is
indicative of a greater amount of carbon in the reduced iron. Figure 9 at
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high magnifications shows plots of the reduced particles containing
ledeburite eutectic and lamellar pearlitic colonies.

e oy

Fig. 6. Microstructure of the dispersed particles of reduced scale by graphite at 1150°C, 60 min
isothermal retention fraction 0,63mm, atched with nital 100X

i
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FTT

Fig. 8. X-ray indicating the phase composition of the
product carried out at 1100°C, corresponding to figures 4 and 5
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Fig. 9. X-ray indicating the phase composition of the
product carried out at 1150°C, corresponding to figures 6 and 7

4. Conclusions

1. Intwo carried out analogue experiments in series of direct reduction by
ETRB at two different process temperatures: 1100 and 1150°C was
established that the reduction degree is higher at the higher
temperature.

2. The reaction products are: pure iron and iron carbon alloys.

3. Carried out metallographic analyses of samples proves the presence of
four arias of reduced zone: ferrite, pearlite, cementite and ledeburite.

4. Investigation of microhardness shows these values of each phase:
Hptterrite = 850 MPa, Hplpjate peariite = 2520 MPa and Hpemenite = 8100
MPa.
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Abstract: A four-patches metal-plate antenna system with an omni-directional radiation
pattern for WLAN access point in the 2.4-GHz band is presented. The antenna system is
composed with a horizontal ground plane which has an antenna fed by vertical feeding at the
central, and four pieces bent metal-plate that are apart the direction of polarization of 90
degrees to be the main radiator of the antenna system, and a vertical reflector behind the each
radiator that improve the isolation and increase the radiation gain. By integrated four pieces
metal-plate have reached an omni-directional radiation pattern and improve the radiation gain.
The antenna system is very suitable for WLAN access-point applications where uniform
radiation in one direction or one half-spaceis required.

Keywords: omni-directional radiation pattern, WLAN antenna, access - point antenna

1. Introduction

Antenna with multi-polarized radiation properties has been very
atractive, especially, for the router or access-point antenna designs of
mobile communications and WLAN applications [1, 2]. Moreover, the
multi-polarized antennas are advantageous for combating the complex
propagation of the transmit/receive waves in the WLAN environment. In
addition, the polarization sensitivity of the antenna is reduced by using the
multi-polarized antennas. These type of antenna designs usually include
various radiation paths, for instance, the use of hybrid synthesis as
elaborated in [1] to decouple the adjoining antennas. As for the single-feed,
multi-polarized antennas, the related studies are very little for WLAN
access-point (AP) [3]. In addition, such as an omni-directiona radiation
pattern or a wide radiation pattern in the WLAN propagation environment,
are required for the router or access-point antenna system. As for achieving
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an omni-directional radiation pattern, that is obtained to combine with
multi-directional antenna radiator and to evenly distribute towards different
directions [4, 5]. For getting a high-gain and omni-directional radiation
characteristics, that can place in the back of the reflector to limit of the back
radiation energy.

In this paper, We present a promising patch antenna for achieving an
omni-directional radiation pattern. The proposed antenna system has a metal
construction and consists of four pieces of different directions from the
center of the bending patch antenna radiators. By controlling the distance of
the adjacent patch and placing a reflector plate behind the radiator, the
horizontal radiation pattern of the proposed antenna can be effectively
adjusted and an omni-directional radiation pattern can be obtained easily.
The proposed antenna also uses a triangular transition patch matching
technique [6, 7]; hence, good impedance matching over the operating
bandwidth is also achieved easily. Details of the proposed antenna design
are described, and experimental results of the constructed prototypes for
WLAN applications in the 2.4-GHz band are presented.

2. Configuration Design

Figure 1 shows the geometry of the proposed antenna. The antenna
consists of four sets of mutually orthogonal and adjacent metal plate of
identical dimensions, which are arranged symmetrically with respect to the
quadrilateral ground planes, the ground planes are comprised by a vertical
ground plane and a horizontal ground plane. The four-elements antennas are
mounted on a horizontal ground plane whose side is about 48mm, the
vertical ground plane are of width 24mm and height 50mm that are
corresponding to a set of metal radiator individually and the adjacent metal
plate are connected with orthogonal sets. The radiator of the antenna system
were al formed of arectangular metal plate and used a triangular transition
patch that were connected to a central feeding, which was fed by a SMA
connector, Figure 1. To operate in the 2.4GHz WLAN band, the dimension
of the radiation metal plate are of height 40mm and width 24mm, in order to
facilitate to connect feeding point that open a dot in the beneath central of
the vertical ground. The distance among the triangular transition and the
horizontal ground plane is 5mm and the distance from the vertical ground
plane to the planar patch is 12mm. The total resonant path is 64mm, which
is about 0.5 wavelength of the resonant frequency. In this design, the
vertical ground plane can improve the antenna gain, the impedance
matching can be easily obtained by tuning the triangular transition, and the
radiation pattern remains omni-directional due to the symmetrical structure.
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3. Experimental Results and Discussion

Based on the design considerations discussed, a prototype of the
proposed antenna was constructed and tested, physical photo in Figure 1(b).
Figure 2 shows the measured and simulated return loss for the case. Good
agreement between the measured data and simulated results based on the
finite element method is seen. The measured 10-dB impedance bandwidth
reached about 360MHz (2,330-2,690MHz) and easily covers the 2.4-GHz
(2,400~2,484MHz) WLAN band. Note that the wide operating bandwidth
here is attributed to a single resonant mode with well-matched impedance,
and there are synthesized from technique of bandwidth enhancement using
four resonant path.
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Fig. 2. Measured and simulated return loss
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Figure 3 shows the comparison of the number of metal radiator in the
antenna reflection coefficient. Observation the S-parameter analysis of the
changes, that it has better impedance matching when the metal radiators
number were even and arranged symmetrically. When the radiator number
were odd, the characteristics of the antenna is clearly more bad. This
influence is caused by the asymmetric structure.
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Fig. 3. Comparison of the number of metal radiator
in the antenna reflection coefficient

Figure 4 is the radiation gain comparison among the different number
of the antenna radiators. When antenna composed by four radiators, it can
produce nearly omni-directional radiation patterns and it can obtain higher
radiation gain. Figure 5 are the 3-D far-field radiation patterns comparisons
of the different number of antenna radiators. Due to the patch antenna with
broadside radiation characteristics, to combine of multi-vessel patch antenna
can get omni-directional pattern.
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Fig. 4. Comparison of the number of the radiation gain
of the antenna metal-radiator.
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Furthermore, the shape influence of the antenna ground plane can be
obtained from comparing Figure 6. From patch antenna, the ground parallel
to the edge of the antenna radiation direction can produce better radiation
characteristics. In this design, the configuration can aso be mutual
perpendicular to each other and the coupling between the patch radiators
can reduce. These experiment results suggest that the proposed design is

very promising for applications in access point devices and 2.4-GHz WLAN
band operations.
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(b} Anrenna return loss
Fig. 6. Comparison the characteristic with the antenna ground shape.

4, Conclusions

A four-element metal-plate antenna system was designed to operate at
the WLAN 2.4GHz band. It employs a centraly located tetrahedron
structure to enhance the radiation gain. The effects of the tetrahedron were
analyzed based on S-parameters, radiation patterns, and other relevant
parameters. Experimental results indicate that the antenna performances are
dlightly affected by the presence of nearby conducting elements. The results
can thus lead to a suitable arrangement of the proposed design and
conducting elements inside the access point device. In addition, it has been
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found that the variations in the system ground plane shape have effects on
the antenna impedance bandwidth. This characteristic makes the proposed
design very promising for applications in 2.4-GHz band WLAN access
point.
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Abstract: A plane four-antennas system suitable for multiple-input multiple-output (MIMO)
applications operating at the 2.4/5 GHz WLAN bands is presented. It is best embedded inside
the wireless access point (AP) from the size consideration. There are end-fire radiation for 2.44
GHz (2440-2484 MHz) and broadside radiation for 5 GHz (5150-5850 MHz) bands operations
respectively. The lower and upper antennas are designed for a single plate with two feeding
points and with a connected portion to combine together, respectively. This configuration
provides diverged patterns with a good isolation characteristic through the 90" polarization.
Impedance matching for the 2.4 and 5 GHz bands can easily be achieved by tuning the feeding
positions. Measured envelope correlation is less than 0.03 within the band of interest. The
design prototype of the antennas are discussed in detail in the article.

Keywords: MIMO antenna, single-plate, WLAN bands, Access-point

1. Introduction

Many of laptops, notebooks, and even small-sized desktops are
equipped with multiple antennas as standard specifications nowadays [1].
For these aforementioned devices on the client side, their counterparts, the
wireless access points, or the routers on the server side also include severa
antennas accordingly. Many internal antennas for indoor AP applications
were reported [2], which are usually stand-alone designs and also focus on
various types of radiation patterns for different coverage purposes. However,
to integrate more independent antennas and achieve high isolation for APs,
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the small-sized and printed antenna systems have been the alternative
design approaches[3].

The multiple antennas might be closely packed inside the devices due
to limited space. For multi-channel wireless communication systems, it is
essential that the designed multi-antenna would have high isolation between
the antenna ports. Several methods of improving antenna port isolation had
been reported, including incorporating a protruded ground plane between
the antennas [4], inserting dlits into the ground [5], arranging antenna
shorting portions facing each other [6], manipulating radiation polarization
of the antennas [7], using differential ground path [8], using strip resonator
as awave-strap [9], adding a decoupling neutralization line [10], and so on.

None of the above-mentioned techniques for decoupling antenna
ports are suitable to the requirements of printed antennas, since thereislittle
board space left for a decoupling structure. This motivates us to implement
a promising technique by feeding a simple structure antenna with two
feeding ports. Instead of having two separate antennas closely packed and
sharing a common ground plane, a single-body antenna with two feeding
ports located at the edges of a rhombic is introduced in this article. The
antenna and the ground are printed on a single-layered FR4 substrate with
the dimensions 44mm(W)x44mm(L). The experimental and simulation
results for the constructed prototype are presented in the following sections.

2. Antenna configuration

Figure 1 shows the configuration and photo of the proposed antenna
system, which includes four antennas (two in the 2.44GHz band and other
two in the 5GHz band) etched on a single layered 0.8mm-thick FR4
substrate of equilateral rhombic shape, with dimensions of 44x44mm. From
the size considered, the antennas are best suitable for wireless access point
applications. For each band, two antennas, which are equal in length, are
joined 90° to each other. They appear as one piece, but fed separately. The
antennas and their feeds are situated symmetrically with respect to the PCB
center line at either the upper or the lower edge of the PCB, (Fig. 1).
Accordingly, the antennas for either 2.44GHz or 5GHz band two folded
(bent) monopoles connected by a 90° L shaped conductor. Shown in Figure
1(b) are the mini-coaxial-lines and the I-PEX connectors that were used to
connect the antenna feeding ports to a network analyzer for S-parameter and
chamber measurements.
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(c) Detail dimensions
Fig. 1. Configuration of the proposed antenna

3. Experimental results and discussion

Figure 2 shows the measured reflection coefficients (S11, S22, S33,
and $44) and the in-band isolation (S21 and $43). The measured S11, S22
of the proposed antennas over the 2.44GHz (2,440-2,484MHz) or S33, S44
over the 5GHz (5,150-5,850MHZz) bands are all below -10dB, the isolation
is beneath -20dB in lower band (S21) and -16dB in upper band ($43). The
measured reflection coefficients for the lower and upper bands are off due
to the difference in assembling the mini-coaxial-lines and the I-PEX
connectors.
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Fig. 2. Measured reflection coefficients of proposed antennas

This design employs orthogonal polarization to obtain the necessary
isolation. From simulated near-field surface currents on the connecting L
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shaped link, the symmetry offset to obtain more isolation enhancement.
Figure 3, shows the near-field surface current distribution of the connected
monopoles, that the proximate surface currents offset each other to form a
null between the two feeding points.

Surface Curient Direction
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- 3.00e+001
2.59¢+001
2.17e+001
1.55e+001
9.29¢+000
5.14¢+000
1.00¢+000

P
- 3.00e+001
2.59¢+001

2.17e+001
1.55e+001
9.29e+000
L 5.14e+000

- 1.00e+000
Excited in 5250 M

The reverse current form
different excitation suppression

Fig. 3. The near-field surface current distribution of the top and bottom connected monopoles

Meanwhile, due to change the antenna ground size that can directly
affect the radiation characteristics of the small antenna system [11-12].
Therefore, the antenna ground plane will be designed by the size of 30mm x
30mm for the proposed antenna system, were changed such as to verify the
size of 20x20mm, 40x40mm and 50x50mm, observed the antenna radiation
characteristics from the change. From figure 4, it can be clearly observed
about the better resonance matching when the size of the ground plane close
to the length of a quarter wavelength. There is more impact on the lower-
band, and the high-frequency resonance wavelength is compared a smaller
size to the ground, so it is a few change on the reflection coefficients. The
ground length is corresponding to the resonance frequency of the antenna,
and it can be inferred the ground physical structure which is assistance the
radiations for the antenna system.
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Fig. 4. Compared the reflection coefficients and the isolation with
the variety of the ground size about the antenna system

Figure 5 shows the measured envelope correlations of the MIMO
systems connected and separated the radiation strips at the lower and upper
bands. The envelope correlation, p,, determines the degree of correlation
among the signals received at antennas at the same band [13]. A lower
envelope correlation is required for better MIMO operations. The
coefficients were measured using three antennas in a reverberation chamber.
From the measured results, the envelope correlation values show drastic
improvement due to the connected strips for the lower band (2.44GHz, |eft);
while the improvement was limited for the upper band (5.25GHz, right).
With the connected strips, the coefficients remain under 0.017 on 2.44GHz,
and 0.008 on 5.25GHz. The performance is much better than the industry
accepted value of 0.3 [14].
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Fig. 5. Measured envelope correlation among the antennas 1, 2 and 3 (Lower band); the
antennas 4, 5 and 6 (Upper band) in reverberation chamber

Figure 6 shows the measured far-field, 2-D radiation patterns at 2.44
and 5.25GHz bands. Good outward directional radiation patterns are
observed. The radiation patterns were compared the difference diversity
polarization between the port a or b excited for the system on the lower
band, and distinguished the radiation patterns of the port ¢ or d excited.
According to the distinguishability of the radiation patterns, there are 65°
apart for the main radiated direction of antenna 1 and 2 at 2.44GHz, and 60°
apart for the main-lobe direction of antenna 3 and 4 at 5.25GHz.

o O +Y)

=i

2L LM E}Eﬂ-_-_a 3 S 25OMHE

Fig. 6. Measured 2-D radiation patterns at 2.44 and
5.25 GHz band for excited difference feeding ports, respectively

Figure 7 shows measured peak gain and the radiation efficiency. The peak
gains were 3.67dBi (for antenna 1) and 4.13dBi (for antenna 2) at 2.44GHz,
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and there were 2.2dBi (for antenna 3 and 4) at 5.25GHz. The radiation
efficiency were more than 60 % for the lower and upper bands.
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Fig. 7. Measured antenna gain and radiation efficiency for the two antennas

4, Conclusions

A printed, orthogonally arranged MIMO antenna system with diversity
polarization and high port isolation is proposed. The antenna system has a
simple structure on the top and bottom portion of a rhombic shaped ground
plane, and it can be constructed at low-cost. Unlike the conventional MIMO
antennas which require added structure to get high isolation, this system
exhibits correlation coefficient of less than about 0.026 in 2.44GHz and
0.021 in 5.25GHz, the data were measured in a reverberation chamber. For
the far-field radiation patterns, the system has good diversity polarization
that the main radiated directions have 35° apart between antenna 1 and 2,
and there are 70° apart between antenna 3 and 4. We also know from the
surface currents and the radiation patterns of the two antennas, which they
are obtained a good isolation from the two antennas connected. The design
concept can be applied to smaller wireless access point or router for WLAN
applications.
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Abstract: A m-shaped, multiple-input multiple-output (MIMO) antenna for 5-GHz bands
application and its equivalent circuit model are proposed. The MIMO antenna is a symmetrical
structure and is formed on a single-layered FR4 substrate of thickness 0.8mm and dimensions
24mm (W) x 28mm (L). The main radiating element is of a single-plate, and placed 4mm away
from the antenna ground. The ground plane in this design provided an sufficient finite size to
properly excite the antenna. The excited surface-current distributions and the equivalent
circuit modeling of the design are studied. The current distributions on the system ground
behave differently with different port excitation, which may have contributed the needed
isolation between the antennas. The results showed the obtained antenna port correlation
coefficient is less than about 0.1. Moreover, the antenna is easy to fabricate and suitable for
application at the 5-GHz bands for wireless modules.

Keywords: MIMO antenna; 5-GHz WLAN antennas; wireless USB-dongle module;
equivalent circuit modeling; surface-current distribution

1. Introduction

Recently, wireless communication systems were being pushed to
accommodate higher data rates. Multi-element antenna, such as multiple-
input multiple-output (MIMO) antenna, is one of effective techniques to
increase the channel capacity of communication systems [1, 2]. Moreover,
MIMO technology achieves higher data rates without requiring additional
spectra, and improves signal quality and reliability by making the most of
the indoor multi-path propagations. The multi-element antennas in most
cases are closely packed inside a wireless device, due to the limited space.
To address the acute space needs in small wireless devices, the printed
antenna design may be the most favorable approach. Most of the techniques
proposed require additional isolation components or space to reduce the
coupling between neighboring MIMO antennas [3, 4]. This motivates us to
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implement a technique where impedance matching element and the isolation
structure are co-located on one single plate. That is, no additional
component or space is needed for isolation enhancement. In the proposed
single-plate MIMO design, the feeding ports are placed symmetrically on
the opposite sides of the central line of the antenna. It was found that the
proposed MIMO antenna behaved like a two PIFA-like system with
significant isolation achieved by a current zero at the center. This antenna
was designed for 5,150-5,850MHz (beam-width > 700MHz) radio band.
The antenna is targeted for the USB-specific platform, or any wireless
module-card solution that utilizes the form factor of a USB dongle. Design
and experimental results for the proposed single-plate MIMO antenna are
presented in the following sections.

2. Antenna configuration design
2.1. Single-Plate MIMO Antenna

Figure 1 shows the configuration and a photo of the proposed single-
plate MIMO antenna. The antenna was constructed on a single-layered FR4
printed circuit board (PCB) with a thickness of 0.8 mm. The overall
dimensions of the PCB are 24mm(W)x28mm(L), which can be considered
as a form factor for wireless USB dongles. The antenna was fabricated on
the top portion of 24mm(W)x8mm(L) area (that is, without a ground under
the single-plate structure, and any electric components therein). The two
antenna feeds were placed symmetrically with respect to the PCB center
line. According to analysis shown later, the single-plate structure is actually
composed of two PIFAs (Planar Inverted F Antennas) with identical
performance. The mini-coaxial-line shown in Figure 1(b) and the I-PEX
connectors are used to connect to the SMAs of the network analyzer.

0.8 mm think FR4 substrate
(@) Antenna configuration (b) Photo

Fig. 1. Configuration (a) and a photo (b) of the prototype design
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The purpose of this arrangement is to avoid the effects of the SMA
connectors on measurement results. It is important to keep this area as clean
and free of any slit cuts or protrusions as possible. As seen in Figure 1(b),
PIFAs A and B are fed at ports a and b near the system ground.

2.2. Two PIFA-like Model and the Proposed Design

The single-plate MIMO antenna, in fact, consists of two PIFA-like
antennas. Figure 2 shows progressive designs of the single-plate MIMO
antenna, starting from a bent monopole, to PIFA, and PIFA-like. The
targeted frequency was 5.45GHz. The Smith chart at the left shows how the
input impedances were gradually brought to close to 50 at the targeted
frequency. At 5.45GHz, the input impedance at the bent monopole, the
PIFA, and the left fed antenna of the proposed structure are 48.4+726.4 ,
69.99+/0.26, and 59.91+51.01 , respectively.

' 211 soem
2 ‘:.. " 0d
-170 p g
PIFA »
80P r=545GHZ |
-150

Simulated(HFSS):

Proposed —p—
PIFA —®
nt fiia,. <
. Monopole - - - - [-80 80

Fig. 2. Simulated input impedance of three antenna structures

From the above illustration, the left fed antenna is indeed an extension
of the PIFA antenna. The only difference is the end piece on the right hand
side. This piece acts as a part of the matching network for the left fed
antenna, and also as a radiating element for the antenna at the right. The
same comments are equally applicable to the end piece at the left. The
single-plate structure indeed contains two PIFA-like antennas; thus
constituting a MIMO antenna system.

2.3. Equivalent Circuit Model of the Proposed Design

Exact electromagnetic simulation in general requires complicated and
lengthy computational efforts. Plus, results from electromagnetic simulation
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often don’t provide physical insight for antenna design. Circuit models for a
MIMO antenna, if obtained, help to understand the behavior of each
component in the structure; thus enable us to reach an optimal design
quickly. Several publications on the design of antennas have reported
equivalent circuit models [5-7]. In [5], resonator-based analysis through
equivalent circuits was presented for the combination of mobile handset
antenna and its chassis. In [6], equivalent circuit models for an antenna
structure, as well as the resonance frequencies and impedance matching,
were investigated. Discussed and supported by field simulations in [7], a
monopole on a PCB was modelled as an R-L-C resonant circuit.

To obtain a circuit model for the proposed MIMO antenna, the bent
monopole, as shown in Figure 3, was analyzed first. Due to symmetry, the
entire MIMO antenna can be considered as two bent monopoles connected
by the conducting strip. A bent monopole from its physical appearance can
be considered as a transmission line, or more accurately, a double-strip
coplanar waveguide [8], or simply a resonating antenna (a bent monopole).
Using HFSS, we found Figure 3(a) structure has radiated enormously, when
a gap of 4 mm was chosen. It had become a high impedance radiating
structure. The double-strip coplanar waveguide only exhibits a proper less-
radiating propagation mode when the gap was reduced to 1mm or less.

The bent monopole, Figure 3(a), was modeled as an equivalent circuit
shown in Figure 3(b). It consists of Ls, Cp,, Cs, and Ry4. Ls and C, are the
parasitic of the bent monopole. The radiation resistance (R.,q) was obtained
from that of a monopole [9]. The capacitance Cs was chosen such that its
impedance (1/(jowCy)) is significantly small compared to R4 at the
resonance frequency, Figure 3(c). The component can be considered as a
DC blocker. At low frequencies, there is very little radiation; thus, the
currents will flow through the R,,4 branch.

First, L, was decided. As learned from a resonating inductor, for
example, a wire, its inductance will drastically increase before it is turning
into a capacitor at the self-resonant frequency (SRF). Considering a high
impedance line [9], L; was chosen about double the inductance of its
propagation mode in this study. The capacitance, C,, was picked such that
the S;; of the circuit matches well with the S;; of the radiating bent
monopole from the HFSS simulation. The equivalent circuit has captured
the overall characteristics of a radiating bent monopole; but, it certainly has
a much narrower band in its return loss characteristic. One reason may be
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due to the fact that the equivalent circuit model has neglected the ohmic and
skin-effect related losses.
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Fig. 3. Equivalent circuit representation of an inverted-L monopole,
Sy in (c) and (d)

It may be worthwhile to note why only a single section of LC circuit,
instead of several sections of LC circuits as needed in a transmission line
structure, is sufficient to represent the bent monopole. True, a bent
monopole is resonating at A/4, (e, . = 1.5, according to [9], and = 45 mm).
According to transmission line theory, circuit with a length of A/4 should be
represented by several sections of lumped circuits. And, each section should
be only of A/12 in length or less. As stated, the bent monopole, with a gap of
4mm, is not considered as a coplanar wave-guiding structure. As shown and
confirmed by [5-7], a single section of LC and R,y are sufficient to
represent a resonating bent monopole.

The equivalent circuit model for the proposed MIMO antenna system
is shown in Figure 4(d), which employs the two back-to-back circuit models
of Figure 3(a), connected by a metal strip in between. Figure 4(b) and 4(c)
show the match in S;;. It can be inferred that on the middle of the
connecting strip there exists a transmission zero (i.e., a current block). The
transmission zero forms a good isolation of the MIMO antenna system.
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Fig. 4. Equivalent circuit representation of the 5-GHz MIMO antenna system

3. Experiment Results and Discussion

Figure 5 shows the measured reflection coefficients (S;; for antenna A
and S,, for antenna B) and the isolation (S,;) between the two antennas. The
isolation is only presented by the curves of S;; due to the symmetrical
structure of the proposed design. Generally, the measured S,,/S;, of the
single-plate antenna over the 5-GHz (5,150 - 5,850MHz) bands are below -
10dB (about VSWR of 2), which meets the demanded bandwidth
specifications for WLAN 5,150 ~ 5,350/5,725 ~ 5,850MHz bands
operations.

Measured:
|S11/522 —A—S21-A- X
Simulated(HFSS):
$11/522 —e—S21--o--

S-Parameter (dB)
W
(=]

-40 ' : '
4.5 5 5.5 6 6.5
Frequency (GHz)

Fig. 5. Measured reflection coefficients (S;; for antenna A and S,, for antenna B)
and isolation (S,;) between the two antennas for the proposed design
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Figure 6 plots the measured envelope correlation p, between the two
antennas. The correlation coefficients were measured through the Bluetest
reverberation chamber [10].

Figure 7 shows the far-field, 2-D radiation patterns at 5,250/5,750MHz,
there are the center frequency of the 5,150~5,350MHz and
5,725~5,850MHz bands for antenna A and B, respectively. The patterns
were normalized with respect to the maximum field strength among the
major planes (the x-y plane cuts).

e
W

0.25

0 J . .
4950 5200 5450 5700 5950
Frequency (GHz)

Fig. 6. Measured envelope correlation coefficients for the antenna system

=
e 2 e
= N
T

Correlation Coefficiency

For brevity, the patterns are only extended at the center frequencies of
the operating bands. The radiation patterns were compared the difference
diversity polarization between the port a or b excited for the system on the
operating bands. According to the distinguish ability of the radiation
patterns, there are 45° ~50° apart of the main radiated direction by excited
the port a or b on 5.25GHz and 5.75GHz. These polarizations produce fine
isolation mechanism for the MIMO antenna system.
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Fig. 7. Measured 2-D radiation patterns at 5.25/5.75GHz
for excited by port @, and port b, respectively

Figure 8 shows the peak antenna gain and the radiation efficiency
against frequency for the two monopoles. Because the two antennas are
combination and symmetrically placed with respect to the PCB center, the
gain and the radiation efficiency are the approximations. The peak gain
measured in the 5-GHz bands for the two antennas is varies from 2 to 3 dBi,
and the radiation efficiency is larger than about 57 %.
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Fig. 8. Measured antenna gain and radiation efficiency for the two antennas

4. Conclusions

412



EUROINVENT 2014

A printed MIMO antenna system with single-bodies, could providing
good radiation properties in the 5-GHz bands for low-cost wireless
application has been proposed and tested. The antenna system is
manufacture of a single-plate and occupies a clearance layout area of
8mm(L)*x24mm(W) on the top portion of the system PCB with a small
ground plane. In this case, the antenna feeding network and the I-PEX
connectors can be all placed on the small ground portion for practical
applications. The results showed that the obtained antenna port correlation
coefficient is less than about 0.1 and unlike the conventional MIMO
antennas needed the more complex fabric to accommodate decoupling. The
reflection coefficient and envelope correlation were also studied and
measured in a reverberation chamber. The radiation patterns of the two
monopoles cover the complementary space regions in general, and the
antenna yields peak gain of about varies from 2 to 3 dBi, and with radiation
efficiency exceeding about 57%. The influence of the surface currents, the
near-fields were analyzed in detail for the effects of the configuration design.
By the features of the physical structure design, the reverse excitation
current steering, so as to obtain good isolation of the antenna system. The
proposed design is also expected to be applied the wireless module-card
solution in the form factor of a USB dongle.
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Abstract: We investigated the effects of ground on a small balanced antenna fed differentially
(a balanced feed) and single-endedly (an unbalanced feed). Loop or folded loop (balanced)
antennas with a balanced feed have been shown to exhibit characteristic of self-balance (only
conduction currents excited on the radiating element). Such antennas are more stable (i.e.,
immune to the external variations), suitable for products such as notebook or tablet computers.
Unbalance-fed loop antenna excited both self-balanced and quasi self-balanced modes that
create a half integer. Such antennas are suitable for handsets where multi-bands are required.
We found in simulation the unbalance-fed loop antenna without a physical ground (i.e., a
lumped port was used) removed all the modes of half integer wavelengths. However, during
experimental validation, we inevitably added a ground through the measurement cable and
connector (SMA) to the loop antenna. Thus, half-integer modes are created. The half-integer
mode creates trigger currents on the ground (SMA, Cable, and is called antenna mode
currents). With SMA ground added in the simulation, the weakly excited 0.54 mode that existed
experimentally in the unbalance-fed loop antenna around 1.6-1.7GHz showed up. The presence
of the SMA ground also explains the shift in resonance frequency. The common mode currents
on the connector were validated by a close match in simulation and near-field (NF) scan
measurement results.

Keywords: MIMO antenna, single-plate, WLAN bands, Access-point

1. Introduction

In recent years, loop antennas have been frequently employed in
handsets [1-4]. The key reasons are the antenna exhibits self-balance
characteristic and immunity to the environment changes, due to the closed
loop conduction currents. In planar inverted-F antenna (PIFA) design, the
current loop is completed with displacement currents, thus, easily affected
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by the environment. Moreover, PIFA employs the ground as part of its
resonance body; almost half of the radiation energy at resonance is
contributed by the ground. Figure 1 shows the reflection coefficients of loop
antenna and PIFA at 2.44GHz operations. The length of the ground plane
varied was impacted the resonation characteristics of the PIFA, and the loop
antenna had less affected. As a consequence, when human head or hands are
in a close proximity to the ground, the performance of the antenna is
severely affected; the antenna gain could drop as much as 6 to 10dB [5].
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(a) Antenna Types (b) S-Parameters

Fig. 1. Simulated S-parameters of ground length
varied for PIFA and loop antennas

Loop antennas with full integer wavelengths (1.0, 2.0, 3.04,...) modes
exhibit self-balance characteristic. Those antennas trigger less currents on
the ground, thus less affected by human presence. The Specific Absorption
Rate (SAR) of these antennas is smaller compared to that of monopole
PIFAs. In [5, 6], the effects of balanced and unbalanced feeds on ground
currents were studied. However, these articles did not analyze in details the
excited modes due to these feeds. In this paper, we studied balance- and
unbalance-fed loop antennas and their excited current modes. Figure 2
shows the reflection coefficients and near-field surface currents of balanced-
fed (differential mode) and unbalanced-fed (single-endedly mode) loop
antennas. We found in balance-fed loop antennas the excited currents are
self balanced modes; that is, they are all of full integer wavelengths (1.0,
2.0, 3.0A,...) current modes, corresponding to even numbers of current zeros.
In the loop antennas that are unbalance-fed, there were both self-balanced,
full integer wavelengths (1.0, 2.0, 3.0A,...), and quasi self-balanced, half
integer wavelengths (0.5, 1.5, 2.5),...) current modes, corresponding to even
numbers and odd numbers of current zeros, respectively. By the
experimental, the simulation results for balance-fed (differential mode) loop
antenna show that 2.36 and 4.47GHz correspond to 1.0A (2 zeros) and 2.0\
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(4 zeros) modes, respectively. However, the unbalanced-fed (single-endedly
mode) loop antenna produce a mode of half integer wavelengths at 3GHz
(1.5X), there are also excited some full integer wavelengths (1.0, 2.0%) at
2.35GHz and 4.28GHz, respectively.
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(B) Simulated current distributions

Fig. 2. Simulated reflection coefficients and near-field
surface currents of balanced-fed (differential mode)
and unbalanced-fed (single-endedly mode) loop antenna

2. Antenna Mode Currents

In Figure 3, two obvious discrepancies between the simulated and
measured results. One is the resonance frequency is lower for the measured
results; the other is there is a distinctly small resonance at 1.6GHz for the
measured results.
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(a)Folded loop antenna simulation and experimental Frequency (GHz)
structures (b) Measured and simulated reflection coetficient

Fig. 3. Folded loop antenna simulation and experimental results
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Fig. 4. Modified simulation and experimental results
for folded loop antenna

We added the SMA connector to the single-ended fed folded loop
antenna simulation. Plotting the simulated and measured results on the same
graph, we found they are closely matched. Figure 6 shows evidence of the
antenna-mode currents at 1.6GHz. It shows the magnetic field Hy that

induced by the surface currents on the SMA connector.

Fig. 5. Hy plots at various frequencies using
Langer near field probes: RF-R (RF 3 mini)

In frequencies 1.0GHz to 1.5GHz, most fed signals were bounced
back. At frequencies 1.6GHz and 2.4GHz, most signal energy was radiated
out through the folded loop; however, there were still some currents on the
SMA connector.

As mentioned in [7], the detrimental effects of the common-mode
have to be dealt with, since common-mode currents can produce the same
level of radiated electrical field as a much larger value of differential-mode
currents. As pointed out in [8, 9], antenna mode currents are inevitably
produced when the RFIC is actively working, as long as there is asymmetry
in transmission lines and feed circuits. These active devices, either on a
module or on an AA-IPD, are eventually landed on the mother board of the
higher level system. Since the ground systems of different levels are tied
together, it is important that the ground disturbances of the module or the
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AA-IPD be quarantined, so they will not be propagated to the next level
(system) ground.

3. Loop Antennas with Drastically Reduced Ground

We reduce the size of the ground of for structures a and b to a
minimal to study the effects of reduced grounds. In both cases, we restricted
the size of the radiating element to be within the 27mm by 13mm rectangle,
as shown in Figure 6. In Structure al, since it is necessary to have a
reference (ground 0) to support a differential feed, a tiny ground of II shape
is present at the bottom of the radiation element in simulation. The outer
dimensions of the IT shaped ground are 4.5mm by 4.5mm. For balance-fed
Structure a1, it is necessary to change the feed to capacitive coupling, if the
overall size is to remain the same as Structure bl.

The measurement was conducted using a 2-port (both single-ended)
network analyzer. Using [10], the conversion of S-parameters from that of
unbalanced single-ended feed to the differential balanced one was
performed, and the reflection coefficient for differential feed was obtained.
Simulated and measured S11 for Structure al are shown in Figure 7, where
we found that the resonant frequency at 2.46GHz, and it is an 1.0A mode.
The difference in the measured and simulated resonance frequencies is
probably due to the larger ground of the experimental cables. The outer
ground of the transmission cables provided, as a matter of fact, some
interaction with the radiating element (i.e., capacitive coupling).

k—l? mi [——27 mm|

: T
[ 77— T -
T + ST

_T?]‘S 1;1111]‘3‘2;1:4““;8d 0.8 mn= Unbelancad
Feed Feed
(a) Structure-af (b) Structure-b1
Balanced feed Unbalanced feed

Fig. 6. Structure al on top, Structure bl at bottom

We enlarged the ground size of I from 4.5mm by 4.5mm to 18mm by
4.5mm, and found out that the resonant frequency did shift downward [9].
Structure bl was fed single-endedly. Effectively, the SMA ground becomes
bl ground.
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Fig. 7. Simulated and measured (differential mode) reflection
coefficients for Structure al.

The simulation results for bl show that 2.4, 2.85, and 5.28GHz
correspond to 1.0A (2 zeros), 2.00 (4 zeros), and 3.0L (6 zeros) modes,
respectively. Note that in simulation, the physical ground is not present (that
is, lumped port was used). That probably explains the disappearance of the
modes of half integer wavelengths (0.5, 1.5, and 2.5X), which exist in finite
ground. There are, however, some obvious differences. First, at low
frequency, there is a weakly excited mode at 1.5GHz. The mode appears to
be induced by the unbalanced (single-ended) feed, which causes a leakage
current, known as the common mode current, or antenna mode current
according to [11], following on the SMA connector. Reviewing Figure 4,
where 0.50 mode was clearly present for the unbalance-fed loop antenna
with a finite ground, this weakly excited mode could most likely be caused
by the small added ground of the SMA connector. This common mode
current can be reduced by a RF choke balun [12].
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Fig. 8. Current distributions and S-parameter for unbalanced-fed loop antenna bl

Secondly, measured results show lower resonance frequencies than
those of the simulated, Figure 9. It can be explained by the presence of the
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SMA (feed) ground, which provides some capacitive loading to the
radiating element. In simulation, the SMA ground was not present, since a
lunyed feed was used. To validate, we added an SMA to the loop radiating
element, shown in Figure 10. As shown, the loop antenna was fed from the
SMA, which connects to the radiating element single-endedly.

From the simulation, the antenna mode currents were present on the
external surface of the SMA. It will be interesting to further detect the
leakage current using a current probe [13].
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Fig. 9. Simulated and measured S;; for Structure b1

Fig. 10. Model of loop antenna and SMA connector
(black and white linesare each 10 mm long)

Moreover, it is interesting to see if a printed choke balun [12] can be
used to remove the radiation between 1GHz and 2GHz. The currents (called
Antenna Mode currents in [11]) are further confirmed from HFSS
simulation, Figure 11. Currents of both directions co-exist on the outer
surface of the SMA connector, indicating the existence of antenna mode
currents.
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Fig. 11. Simulated near-field currents on the SMA connector
ground at 2.3GHz (left); an expanded view on the right

In Figure 12, the measured radiation patterns of bl at 2.3GHz and
5.28GHz are shown. Because of the self-balance and modes of full integer
wavelengths characteristics at these frequencies, the x-y and y-z plane have
a distinct “8” radiation pattern; x-z has an omni-radiation pattern. All are
very “smooth” (i.e., without un-even side-lobes), unlike the ones for al,
where there are two radiating elements, [8] (the outer metal and feed), and
are not self balanced.
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Fig. 12. Measure two-dimensional far-field radiation patterns
for b1, at 2.3GHz (upper) and 5.28GHz (lower)
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4, Conclusions

Printed (balanced structure) loop antennas with finite and drastically
reduced grounds were studied in this paper. They were fed differentially
(balanced) and single-endedly (unbalanced). We found that a balanced feed
would require a ground as the reference, since the differential feed employs
a dual feed of +1 and -1 signals, thus, a reference of zero (0) is absolutely
needed. With grounds of finite sizes, the balance- and unbalance-fed loop
antennas triggered self-balanced and quasi-balanced modes on the radiating
element. They are self balanced (either pure or quasi) because they are less
affected by the presence of a neighboring object, such as a human
hand/finger. This is due to the conduction currents present on the radiating
element, unlike PIFA which had displacement currents. The ground currents
in the balance- and unbalance-fed loop antennas were also small compared
to that in an unbalance fed PIFA.

We also extended the study to include loop antennas with a minimal
ground (balanced feed which need a reference zero) and without a ground
(unbalanced feed). In simulation (i.e., a lumped port is used), unbalance-fed
loop antenna without a physical ground has eliminated the modes of half
integer wavelengths (0.5, 1.5, and 2.5)) that are present in the finite ground
case, Figures 4. However, in experiment validation, we inevitably added a
ground to the loop antennas through the measurement cables or connectors.
This explains the existence of the lower frequency 0.5A mode that was
present in the measurement results.
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Abstract: Housing constructios is a human anthropogenicsystem of protection from external
climatic influences. The capacitive concept that characterizes the quality of the home is
comfort which is determined by microclimatic parameters like temperature and humidity.
From the point of view of comfortness, clay is a natural building material which is superior in
qualitytham industrial building materialsi, but it also has disavantages like the mushrooms
which develop within mixtures of clay and a low resistance of clay building blocks to seismic
actions.However thereisa solutionto use plastic waste materials with hygroscopic properties
as additions to clay and strengthening of the clay constructive elements with polymer fittings.
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1. Introduction

Housing construction is a human anthropogenic protection from
outside weather influences. Human needs for housing construction are fully
merged in the concept of quality, which involves a complex of properties
that characterize the appropriateness of buildings used according to their
functional purpose. The capacitive concept that characterizes the quality of
housing is comfort, which is a combination of factors, such as hygiene,
safety and functionality. The traditional component of comfort is the
environmental hygiene which is determined by microclimatic parameters
such as temperature, humidity, radiation to and from the surrounding
objects and the level of air pollution in a certain room.

Main exponents of microclimatic conditions are moisture and heat
regime of the rooms. In moderate and cold climates, people spend about
90% of their time indoors, which motivates people's aspirations to live in a
balanced and healthy indoor environment.

Quality of constructions and constructive quality of buildings has a
significant impact on health and the feeling of "comfort" of dwellers. This
interdependence between the quality of building and the quality of life plays
an important role in modern constructions.
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For the convenience of people is not only important indoor climate in
winter but also indoor climatic conditions in hot weather because it is
irrelevant whether the indoor temperature in summer reaches values of 25,
30, 35°C or even higher. It should be also noted that the psycho-physical
efficiency decreases with increasing temperature above 25 ° C. High
temperatures become unbearable and lead to installation of ventilation and
insulation systems. Studies show that PVC windows and air conditioning
affects organisms and the air is even more polluted than outside. Vapors
emanating from the paint on the walls, the floor varnish, modern furniture
made from PAL and PFL, contain a harmful gases, which is sustained
between the window glasses and eventually affect the lungs and airways.
Air conditioning, piped recycled dust and microorganisms can cause severe
allergies, especially in sensitive individuals.

2. New systems of making art work

Researches made by Grandjean (1972) and Becker (1986) [1] have
demonstrated that the relative humidity of less than 40% over a period of
time mucous membrane can dry out resulting in decreased cold resistance
and other related diseases. This is because normal epithelial tissue of the
mucous membrane of the trachea absorbs dust, bacteria, viruses, etc., and
brings them into the mouth by a wave-like motion carried by epithelial hairs.
If this transport system is affected by absorption and dryness then foreign
bodies can reach the lungs and cause health problems. A high relative
humidity up to 70 %, has many positive consequences like it reduces the
dust content in the air, activates skin protection mechanisms against
microbes , reduces the life of many bacteria and viruses as well as odors and
static load from the surfaces and objects of the room. A relative humidity
of more than 70% is normally felt uncomfortable due to the reduction of
oxygen in the blood in a warm and humid climate. If the air is cold and wet
it may cause rheumatic aches. Fungi grow commonly in closed rooms
where humidity rises above 70% to 80%. Fungal spores in large quantities
can cause various diseases and allergies. Based on these observations, it was
concluded that the moisture in the room should be at least 40 % and less
than 70 % .

People's desire to live in a balanced and healthy indoor environment
determined using modern technologies of construction of the clay material
in buildings. The clay can absorb and release moisture quickly and to a
greater extent than any other building material keeping indoor climate
balance.
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Experiments made by Forschungslabor fur Experimentelles Bauen
(Building Research Laboratory, or BRL) at the University of Kassel [1]
shows that the first layer with a thickness of 15cm of a clay wall mending
can absorb about 300g of water per m” of the wall within 48 hours, if the
environmental humidity suddenly rises from 50% to 80%. However, blocks
of limestone and pine wood of the same thickness absorb only about
100g/m?, plaster from 26 up to 76g/m’. Measurements made over a period
of eight years in a newly built house in Germany, with all exterior and
interior walls made of clay, have shown that the relative humidity in the
house was constantly 50% all year round. Fluctuations were only 5% to
10% and thereby ensuring deflected healthy conditions with low humidity
in summer and high in winter. From the point of view of ensuring
comfortable conditions of housing, clay is a natural building material which
is superior in quality than other industrial building materials like concrete,
brick and other artificial building materials.

Recently developed advanced techniques used for the constructions
of clay demonstrate the value of not only buildings out for its own purposes,
but also for industrialized constructions made by entrepreneurs. Advantages
of clay to create comfortable conditions for life have caused a trend of
increasingly strong for clay buildings. Clay houses are preferred also
because of ecological and healthy living environment.

Modern houses that have clay as main building material have a
particular characteristic appearance. It can be traditional or modern, simple
or sophisticated, modest or impressive. Swiss architect Peter Vetsch [2] has
made a name for himself with his earth-house architecture (Fig. 1). To date
He has built over 70 earth houses in Switzerland and other countries
Throughout the World.

Fig. 1. Modern clay house. Swiss architect Peter Vetsch signs unique design of
houses built of clay, based on the concepts of organic architecture
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Earth Houses by Peter Vetsch is based on the interpretation of year
environmentally conscious, ecological and progressive architecture. The use
of clay allows him to create building shells which encompass maximum
space volume with a minimum of surface area, an ideal form for energy
saving. These constructions avoid right angles. Their spatial diversity
overcomes the monotony of standardized traditional designs. The curvy
forms of the earth-houses are an ideal synthesis between form and function.
The emotional form is an homage to the natural environment. The home’s
organic shape rolls with the landscape.Like any other building material clay
has itsdisadvantages. The moderate climatic conditions and high humidity,
the elements of clay mixed with organic material develops mushrooms,
releasing a strong specific smell. This, in extreme cases, can cause allergies.
Therefore, proper ventilation must be provided during construction so that
the components of construction to dry quickly. After the walls were
completely dried, which can take several months or even a year or more,
depending on their thickness and climate, fungi do not produce spores.
However, spore formations may recur if the water passes through the wall
or from the outside through leaks or condensation inside. Another
disadvantage of mixtures of clay is shrinkage in the drying process. This
negative property is confirmed by author’s attempts who have prepared a
few blocks out of clean clay. After drying, the result of contraction is
cracked blocks (Fig. 2).

It is proposed to a solution to these disadvantage by manufacturing a
building block as claimed in patent 2011.12.31 MD 297 D [3], with high
mechanical and isolative properties which are also low-cost out of waste
materials, in particular polymer wastes with hygroscopic properties, which
lead to uniform drying and maintaining optimal moisture of the blocks,
environment protection by using ecological components and waste
polymers that are cheap and simplify the process of making the building
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block. Experimental tests showed that the proposed method provides better
structural properties of clay blocks.

A disadvantage of construction elements of clay as a building
material is low resistance to seismic loads. In this context, it is noteworthy
that research conducted by the Academy of Science of Moldova, after the
earthquake of August 31, 1986 (measuring 7-8 on the Richter scale) have
established that many constructions of clay were not affected seriously,
compared with other constructions. Some buildings within 50 years have
suffered three earthquakes and after repair could be exploited. It turned out
that in many cases, collapse of buildings during earthquakes have been
caused not because of the use of clay as a building material, but rather
because of faulty structural design and execution of construction works [4].

It turned out that houses resist to earthquake shocks which have roofs
and walls light flexible due to ductility resistance structure. Quality of
earthquake-resistant structures can be expressed by the formula: quality =
resistance x structural ductility. This means that the lower the resistance of a
given structure, the greater must be its flexibility.

The buildings are mainly struck by the throttle horizontal ridge of
earth movement. Vertical accelerations created by seismic activity,
represents less than 50% of the horizontal ones. The main danger during
earthquakes is that the walls form cracks, which result in danger of their
falling down. Therefore, one of the main structural tasks when designing
earthquake-resistant buildings, it is to ensure that the walls will not fall. In
traditional technologies for increasing resistance to seismic actions the clay
walls should be strengthened with elements of wood, steel or concrete.

Building elements have less flexibility than the clay wall. Under the
action of seismic efforts deformations of clay building elements will not be
uniform (deformations of their building elements will be smaller). In this
case the elements will cause consolidation of clay shear walls that will
cause damage to the walls (Fig. 3).

To remove this negative effect it is proposed to implement a new
method of producing clay walls , namely the use of building elements with
equivalent flexibility of clay wall. The invention relates to methods of
implementation of the of clay walls. The method increases the seismic
resistance by strengthening constructions of clay elements with a greater
flexibility than the flexibility of the clay walls. The disadvantage of this
method consists in the appearance of the of clay walls which lead to cutting
forces which cause damage.
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Fig. 3. Constructions behavior against seismic activity:
1 - bearing construction with high flexibility;
2 reinforcing elements with great flexibility;
3 - seismic action vector.

The problem, which is solved by the invention MD 615 Z2013.10.31
{5], is the strengthening of the clay wall in a horizontal position with mesh
wires (strands) of polypropylene with equivalent flexibility of a clay wall
flexibility . In the vertical positioned clay walls bar it is strengthened by
polypropylene bars with equivalent flexibility of clay wall flexibility. The
invention is explained by Picture. 3, showing the implementation of the
intersection of two walls of packed clay.

3. Conclusion

The result consists in obtaining a packed clay construction with
high resistance to seismic actions.
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Abstract: This paper describes the photovoltaic properties of ZnSe/CdTe, CdS/CdTe and
ZnTe/CdTe thin film heterojunctions (HJs). The photovoltaic parameters have been studied by
dark and illuminated current— voltage (J-U) characteristics and the external quantum
efficiency (EQE). The cell efficiency reaches ~10%, 6% and ~4 % for CdS/CdTe, ZnSe/CdTe
and ZnTe/CdTe devices, respectively. The EQE=f (}) dependencies show that the shape of
these characteristics depends on the layer thickness.
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1. Introduction

A,Bg polycrystalline thin films are of interest since they hold promise
of high performance combined with low cost. Among all the thin film solar
cells CdTe is still holding the topmost position for large scale PV industrial
production as well as at the lower cost of USD 0.75 [1].

The CdTe First Solar modules are manufactured in a “superstrate”
configuration, where the light passes through the glass substrate before
reaching the CdS/CdTe junction. First Solar produced 60x120cm thin-film
CdS/CdTe photovoltaic modules with an efficiency of 14.4% [1]. Among
the II-VI semiconductors, CdTe polycrystalline thin films were recognized
as promising absorbers for thin-film photovoltaic devices because of their
near optimum direct band gap of ~1.5 eV and their high absorption
coefficient [2].

CdTe can exhibit both n- and p-types of conductivity. As a result of
recent advances in the efficiencies of CdTe-based solar cells, [3-8] interest
in this material for thin film terrestrial photovoltaic applications has
increased. Wu et al. [9] have reported on a CdTe/CdS solar cell with an
efficiency of 16.5%. The best processing technology of CdTe thin-film solar
cells with laboratory efficiency of ~17% in general consists of a
glass/Sn0,/Cd,Sn04/CdS/CdTe stack. This highest efficiency is obtained
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using CdS buffer layers deposited by chemical bath deposition (CBD) [10].
The main aim of this paper is to demonstrate the possibility to manufacture
other types of CdTe photovoltaic devices with high efficiency. In this paper
we used three types of window materials: CdS and ZnSe as an n-type
heterojunction partner to p-CdTe and ZnTe as a p-type partner to n-CdTe to
fabricate ZnSe/CdTe, CdS/CdTe and ZnTe/CdTe thin film heterojunctions
(HJs) photovoltaic devices. The photovoltaic parameters have been studied
by current — voltage (J-U) characteristics and the external quantum
efficiency (EQE).

2. CdS/CdTe photovoltaic devices

The photovoltaic characteristics of CdTe thin film HJs photovoltaic
devices were investigated through the wide band gap components at the
room temperature (300 K) and illumination 100mW/cm?. In order to see if
there is any effect on the photovoltaic parameters due to the small variation
in the substrate temperature of the CdTe layer we investigated the current-
voltage characteristic of the solar cells, changing the substrate temperature
from 300°C to 340°C. We chose this domain of temperatures because the
results on the properties of the CdTe films deposited at a substrate
temperature higher than 350°C were investigated by other researchers [11].
The influence of the CdTe thin film substrate temperature on the
photovoltaic characteristics of CdS/CdTe solar cells is illustrated in Figure 1.

NEBD—
§207

= 104

Fig. 1. Current-voltage characteristics of the CdS/CdTe/Te
photovoltaic devices for different substrate temperature.

The best photovoltaic parameters for CdS/CdTe photovoltaic devices
were achieved at the substrate temperature of 320°C and the source
temperature of 590°C. As one can see from Table 1 the value of the open
circuit voltage (U,.) and the current density (J,.) achieve 0.81 V and 22.75
mA/cm?, respectively. The CdS/CdTe solar cells with efficiency (37) of 9.56
% were obtained. The fill factor (FF) is low in general.
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Fig. 2. EQE of the CdS/CdTe photovoltaic devices
for different substrate temperatures

According to the theory [12] the fill factor is determined by the series
resistance, the saturated dark current density (J,) and the diode quality
factor (4). The J, and 4 of the CdS/CdTe/Te cells are in the range of 10° —
107 A/em?” and 1.7-3.6, respectively. As one can see from the table, the low
value of FF is mainly determined by the high value of the series resistance
(Table I) which is due to the high rezistivity of CdTe thin films and
probably to the fact that the cells wet CdCl, treatment may contain oxide on
the surface of CdTe. Also, it is well-known that the photovoltaic parameters,
especially the open circuit voltage of polycrystalline cells, depend on the
grain size and grain boundaries. According to [9] in large grain size ranges
the U, is controlled by both the space-charge and the recombination current
density, but in small grain size ranges it is controlled only by the
recombination current density. We assume that the small efficiency of
CdS/CdTe thin film HJs is caused by the large grain size. The diode ideality
factor is found to vary with grain size.

Table 1. Photovoltaic parameters of CdS/CdTe photovoltaic devices

T, d Jee U, FF " Ry, R, A
°C pm | mA/em’ \% % (%) Q cm? Qcm? | dark
300 12.5 12.27 0.76 33.27 3.1 758.2 13.68 2.9
310 24.8 1.18 0.19 25.77 0.06 1480.6 10.96 3.6
320 4.7 22.75 0.81 51.87 9.56 2917.4 10.63 2.1
330 2.6 20.82 0.60 3591 4.5 640.5 10.66 1.9
340 1.25 20.98 0.65 36.43 5.02 860.9 11.26 1.7

The external quantum efficiency (EQE) curves for front illumination
of CdS/CdTe photovoltaic devices with different substrate temperatures are
shown in Figure 2. The thickness of the deposited CdS film in all cases was
0.32 pm. The analysis of the EQE (A) curves showed that this small
variation of the substrate temperature of the CdTe layer does not have a
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strong influence on the form of quantum efficiency spectra, but has the most
influence on the carrier generation and collection.

The quantum efficiency (EQE) for all the solar cells is reasonably
good for wavelengths between 520 nm and 845 nm. There is a 10%
mismatch between the lattice constant of CdS and CdTe. This mismatch
induces strain, which creates interface states. It seems that CdCl, directly
passivates the defect at the CdS/CdTe interface and promotes the inter-
diffusion of S and Te at the junction. The annealing of the junction reduces
these interface states and the number of defects that act as recombination
centers. This in turn increases the carrier lifetime and increases the current
density and the open circuit voltage [10].

The device obtained at a substrate temperature of 320°C has a high
collection in the visible region of the spectrum. Thus, the substrate
temperature for the deposition of the CdTe layer has a striking effect on the
cell performance of the solar cells.

3. ZnSe/CdTe photovoltaic devices

The current density-voltage (J-U) characteristics of ZnSe/CdTe
thin film HJs solar cells dependence on the ZnSe layer thickness is
illustrated in Figure 3. The photovoltaic parameters are presented in Table
II. The highest efficiency was achieved for ZnSe/CdTe thin film HJs with a
thicker ZnSe buffer layer. As in the case of CdS/CdTe solar cells the fill
factor is low for all cells. Decreases in series resistance and saturation
current density are necessary to obtain high-efficiency cells.

J, ml\i't:m2

254

Fig.3. Current-voltage characteristics of the ZnSe/CdTe
photovoltaic devices with different thicknesses of ZnSe film

We believe that because of the larger mismatch (~12%) between
lattice parameters of ZnSe and CdTe materials the grain boundary interface
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state density minimizes more the efficiency of these cells than in the case of
CdS/CdTe thin film HJs.

0.8

0.6+

—=—236.7 nm
——2854 nm
—— 2656 nm
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Fig.4. External Quantum Efficiency of the ZnSe/CdTe
photovoltaic devices with different thicknesses of ZnSe film

The external quantum efficiency (EQE) (Figure 4) for these cells
shows that the shape of these characteristics depends on the ZnSe layer
thickness. In the case of the samples with a thicker ZnSe film, most of the
space charge is situated in CdTe and in a solid solution layer formed at the
interface due to the diffusion of the component elements, and the EQE is
determined by the electron-hole generation in them. The redistribution of
the electron-hole pair generation occurs with the decrease in the thickness
of the ZnSe thin film.

Table 2. Photovoltaic parameters of ZnSe/CdTe photovoltaic devices

d, Jser Uses FF 1, Ry, R, Jos
nm mA/cm’ \4 % Q-cm? Q-cm? Alem’
236.7 18.44 0.7 0.38 4.92 157 19.51 2.5107
289.4 10.73 0.75 0.41 3.24 166.6 34 6.8 10°
269.6 12.21 0.66 0.38 3.10 213.3 38.8 910°
351.8 20.49 0.68 0.43 6.01 1500 22 210”

4. ZnTe/CdTe photovoltaic devices

Figure 5 shows the current density-voltage characteristic of a p-
ZnTe/n-CdTe thin film HJs. The photovoltaic parameters are shown in
Table III. The highest efficiency for ZnTe/CdTe thin film HJs is ~ 4%. The
FF is also small as in the case of the other two thin film HJ cells. The EQE
spectra of these thin film heterojunction solar cells are given in Figure 6.

The most effective separation of charge carriers occurs in the
ZnTe/CdTe cell with a thinner ZnTe film. This can be judged from the form
of the EQE spectra.
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Table 3. Photovoltaic parameters of ZnTe/CdTe photovoltaic devices

Jies U, o RS”’ R, 2
dnm | Aem? A FF n % Qem® | Q-cm’
830 7.76 0.61 0.37 1.75 144 27
2590 14.6 0.69 0.39 3.98 72 30
1280 7.8 0.61 0.18 0.86 172 98
2020 12.03 0.64 0.36 2.81 91 20

The form of the EQE curves is characterized not only by the
electron-hole generation and collection, but it is determined by the
composition of the layer which is formed at the interface. The spectra of the
EQE with thicker ZnTe with a maximum at 675 nm reflect contributions to
the photovoltaic effect of the charge carriers generated in the probably
formed ZnCdTe solid solution layer. The increase of the Zn contents in
ZnCdTe solid solution layer shifts the maximum in the short wavelengths.

304 |—=—B830nm
—&— 2550 nm
—&— 1280 nm
—»— 2020 nm

J, mifcm?

T T T
-10 05 - H L 10
M u.v
"._.‘._._...-—"ﬁ-

Fig. 5. Current-voltage characteristics of the ZnTe/CdTe
photovoltaic devices with different thicknesses of the ZnTe film

1.0

EQE, arb.un.

400 500 600 700 800 900 1000
. nm

Fig. 6. EQE of the ZnTe/CdTe photovoltaic devices
with different thicknesses of the ZnTe film
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5. Conclusions

The main factors that limit the efficiency of all photovoltaic devices
are the high series resistance and interfacial recombination. The higher
open-circuit voltages are achieved when CdS layers are used as a window
layer. The EQE investigations show that generated carriers are more
efficiently collected at the CdS/CdTe interface thin film heterojunction
photovoltaic devices.
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Abstract: In the present paper new phenoxyalkylcarboxylic acids derivatives (azomethines)
are investigated for their structure - thermostability - degradation mechanism correlation by
applying the TG-DTG-DTA thermal methods. The results of thermal analysis are indicative of
a complex degradation mechanism that is characteristic of every sample. Some similarities
noticed between these compounds reflect also the influence of their chemical structure. The
initial degradation temperatures resulting from the TG-DTG-DTA analysis afforded the
estimation of the temperature range where these compounds could be used and stored which
is an useful information regarding their possible practical applications and also of some
derivatives as herbicides, plant growth stimulators, fungicides, acaricides.. Apart from this, the
presence of the azo group in the structure of these new compounds could make possible some
useful applications for dying proteic fibres.

Keywords: azomethines, thermal analysis (TG-DTG-DTA), thermal stability, action
mechanism.

1. Introduction

The herbicidal and auxin action of aryloxyalcan-carboxylic acids and
their derivatives has been knowing for long time and this important group of
chemical compounds is still thoroughly studied nowadays [1-4].

By carrying on our previous studies in this field [5-8], the present
paper is devoted to the synthesis and thermal characterization by TG-DTG-
DTA thermal methods [5-12] of three new azomethines 4-amino
benzaldehide- {2-[4-(sulfonamino)-2-methylfenoxi]ethyl } hydrazone)(1), 4-
dimetilaminobenzaldehide- {2-[4-(sulfonamino)-2-methyl-
fenoxi]ethyl}hydrazone)(2) and 4-chlorobenzaldehide-{2-[4-(sulfonamino)-
2-methyl-fenoxilethyl} hydrazone)(3), under nitrogen atmosphere, in order
to elucidate the correlation between their chemical structure, thermal
stability and degradation mechanism.
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The quantitative analysis by TG-DTG and the obtained curves under
nitrogen atmosphere afforded a discussion on the thermal degradation
mechanism.

The compounds under study were found to suffer a thermal
degradation into two stages, the first one being the most significant among
them. For every compound under study the quantitative analysis by TG-
DTG indicates the first chemical process in the first stage till the
temperature corresponding to the inflexion to consist in the elimination of
the NH,-SO,- group being then followed by the processes of specific
degradation in correlation with the substitute nature.

The melting temperatures estimated by both DTA [13-15] under
nitrogen atmosphere and Boetius method were in good agreement.

2. Experimental

Materials

The azomethines were obtained by the reaction of the hydrazides
with p-aminobenzaldehyde, p-dimethylamino-benzaldehyde and p-chloro-
benzaldehyde according to the reaction in scheme 1:

CHj CHs

| |
O-CH-CO—NH-NH, O-CH—CO—NH—N=CHOY
X Y—< >—CH:O X
+

—_—

SO,R SO,R

R =-NH,
X= -Cl, -CHa;
Y =-NH;; -N(CHg), ; -Cl;

Scheme 1. Syntheses of azomethines

The synthesis optimum conditions as well as the elemental analysis
data and the NMR spectral measurement confirmed the formation of the
corresponding azomethines as new compounds. The mention has to be made
that these compounds were separated with acetone as a solvent, T, =56 °C,
evaporation temperature.

In figure 1 the structures of the obtained azomethines, their chemical
formula, IUPAC denominations, molecular weights, and melting points
measured by the Boetius method are given.
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CH,

.|
9-CH-C-NH-N=CH NH,

He) o

4-aminobenzaldehyde {2-[2-(sulfonamido)-4-chlorophenoxy]ethyl } hydrazone (1)

Chemical formula: C;¢H;5N404SCI
Molecular weight: 426.5
Melting point: 195-198

CH,

‘0
I o /CH3
H,N—S OQ—-CH-C-NH-N=CH N\
Il Il CH
0 0 3
CH,

4-dimethylaminobenzaldehyde {2-[4-(sulfonamido)-2-methylphenoxy]ethyl} hydrazone (2)

Chemical formula: CgH,;N,04SCl1
Molecular weight: 424.5
Melting point: 201-203

CH;

i |
HZN—ﬁ b—CH—ﬁ-NH-N=CH—©—Cl
0 0
cl

4-chlorobenzaldehyde {2-[4-(sulfonamido)-2-chlorophenoxy]ethyl} hydrazone (3)

Chemical formula: C;¢H;5sN30,4SCl,
Molecular weight: 416
Melting point: 174-176

Fig. 1. Samples under study

Methods - Thermal analysis

The thermogravimetric (TG) and differential thermal analysis (DTA)
were performed by means of a Perkin-Elmer Pyris Diamond TG/DTA
thermobalance recording the T, TG and DTA curves simultaneously The
DTG curves resulted by numerical differentiation of the TG curves. The
following working conditions were applied: sample mass 12 mg, heating
rate10°C min”', temperature range 30-900°C in nitrogen stream (800 mL

3. Results and discussions

The TG, DTG si DTA curves of the compounds are depicted in figures
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The examination of the TG and DTG curves affords the conclusion
that the thermal degradation mechanism under nitrogen atmosphere is
specific and complex under the given working conditions, a similarity of the
samples under study being noticed.

The azometines under investigation were found to decompose into two
stages, the first one being significant. For this stage, the DTG curves show a
clear inflexion point on the descending part.

—\;- o P i oG
]

TEMPERATURE “C

Fig. 2. TG-DTG and DTA curves of the compound (1)

L] =] an El 0 s ] o a0 00
TEMPERATURE *C

Fig. 3. TG-DTG and DTA curves of the compound (2)
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Fig. 4. TG-DTG and DTA curves of the compound (3)

In table 1 the characteristic amounts resulting from TG — DTG curves

as well as resulting residue (%). are given:

Table 1. Characteristic amounts from TG-DTG curves.

Sample
Stage ! 2 3

T°C 219.32 222.72 214.24
Tin®C 280.38 311.00 307.80

Stage I Weiint% 18.68 20.08 23.52
T w°C 306.00 330.24 328.64
T¢°C 357.00 376.32 391.00

W% 42.83 42.58 39.28
T°C 357.00 376.32 391.04

Stage II Tw°C 900 900 900
W% 26.78 19.84 22.68

% 11.71 17.5 14.52

Residue dark yellow white

Colour

yellow powder  powder

Ti°C= initial degradation temperature;

T 'C= temperature corresponding to the inflexion point of the
descending branch of the DTG curve

T, °C = temperature corresponding to the maximum degradation rate;

T;°C = final degradation temperature;

Woo % = weight losses

Woo,,c% = weight losses at the inflexion temperature

The data in Table 1 indicates the first degradation stage, which is the

significant one, to develop within the 214 °C — 391 °C temperature range
and the second one between 391 °C — 900 °C.
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The thermal stabilities of the samples expressed by Ti-initial
temperature of thermal degradation under nitrogen atmosphere are placed in
the following series: 2>1>3.

By taking the influence of the electronic effects on the stabilities of
the four azomethines into account the following conclusions can be drawn:

the main factor determining the stabilities of the four compounds is
the electron-releasing effect (+E) of the ethereal oxygen. This effect is
responsible for the delocalization of the electrons in the aromatic ring which
results in the double bond character of the (C-S) bond and consequently, the
stronger the (+E) effect of the ethereal oxygen is the higher the (C-S) bond
order and, hence, the compound stability are.
The stabilities of the three compounds under study can be discussed by
taking the electronic effects into account and the following conclusions
drawn:

For the compound 4-dimethylaminobenzaldehyde {2-[4-(sulfon-
amido)-2-methyl-phenoxy]ethyl}hydrazone (2), the presence of the -CHj
group in the a position with respect to the ethereal oxygen causes, due to
the electron-releasing effect (+1), an enhancement of the (+E) effect of the
ethereal oxygen and hence a higher C-S bond order and thus a higher
stability of the compound.

The compounds 4-nitrobenzaldehyde{2-[2-(sulfon-amido)-4-chloro-
phenoxy]ethyl}hydrazone(1) and 4-chlorobenzaldehyde {2-[4-(sulfonamido)
-2-chlorophenoxy] ethyl}hydrazone(3) contain a chlorine atom in the
aromatic ring placed in different positions with respect to the sulphonamide
group (S-C). The strong (-I) effect of the chlorine atom causes the stopping
of the electron delocalization at the carbon atom where the chlorine is
bound which determines the decrease in the (C-S) bond order and thus a
lower thermal stability of these compounds.

The stabilities of the compounds, 4-nitro-benzaldehyde {2-[2-(sulfon-
amido)-4-chlorophenoxy] ethyl}hydrazone(1) and 4-chlorobenzaldehyde{2-
[4-(sulfonamido)-2-chlorophenoxy]ethyl} hydrazone(3) would be rather
similar, the compound 4-chlorobenzaldehyde {2-[4-(sulfonamido)-2-chloro-
phenoxylethyl}hydrazone(3) being somehow less stable due to the ortho
position of the chlorine atom toward the ethereal oxygen.

It follows that the thermal stabilities of the four azomethines are in the
same order as found by the TG-DTG-DTA thermal analysis: 2>1=>3.

Some of the possible limiting structures of the three compounds as
well as the electronic effects involved into their stabilities are presented in
figure 5.
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Fig. 5. The possible limiting structures of the four compounds
and the electronic effects involved into their stabilities

The examination of the DTA curves confirms the complex and
specific mechanism resulting from the TG -DTG analysis, the same well-
defined endothermic degradation stages being made evident. Prior to the
degradation stages the compounds under
endothermal peak within the 175 °C — 203 °C temperature range where the
sample weights (TG - DTG) are constant corresponding to the melting

thermal

CH;

CH;

study show an

peak.
The characteristic temperatures from DTA curves are mentioned in
Table 2.
Table 2. Characteristic temperatures from DTA
Sample 1 2 3
Melting .°C 188.08 198.32 166.4
T,'C 196.48 202.6 175.52
C 228.88 236.42 218.38
Stage I Ke 228.88 236.42 218.38
T.'C 297.84 322.56 312
314.16 334.08 330.72
T C 332.52 345.56 391.04
Stage 11 T,°C 332.52 345.56 391.04
T/ 900 900 900
Thermal endo endo endo
nature
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For the second degradation process of the first stage the temperatures
at the DTA peak maximum coincide with those in DTG at the maximum
degradation rate which also is indicative of two chemical processes
developing during the first stage.

The melting temperatures were estimated by making use of the
temperatures corresponding to the maximum of the DTA peak [13].

The melting points of the samples estimated by both Boetius method
and DTA curve given in Table 3 support the good agreement of the values
thus obtained.

Table 3. Melting temperatures

Sample T, melting °C T melting °C
(DTA) Boetius
Method
1. 196.48 195-198
2. 202.60 201-203
3. 175.52 174-176

The weight losses corresponding to the inflexion points in TG - DTG
correlated with the structure and thermal stability of the azomethines affords
a discussion on the degradation mechanism. Thus, the weight loss (%)
corresponding to the inflexion point in TG - DTG within the 214 °C -390 °C
temperature range corresponds to the H,N-SO,- group elimination by the
(C-S) bond splitting (table 4).

Table 4. Experimental and theoretical weight losses (%)
for the (NH,-SO,-) group

Molecul Temperature W int% W int%
Sample ar range experimental theoretical
weight T; —Tint "C (NH,-S0;-) (NH,-S0,-)
1 426.5 219.32-280.38 18.68 18.66
2 424.5 222.72-311.00 20.08 20
3 416.0 214.24-307.80 23.52 23.12

Consequently, the degradation mechanism can be said to begin with
the elimination of the H,N-SO,- group followed by chemical processes of
specific degradation influenced subsequently by the substitute natures and
the entire complex mechanism consists presumably in successive reactions
as illustrated in figure 6.
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(O]
Cl O~ CH C NH-N: CH—@— ]

~NH,

wZo

Stage | Stage I .
H,N- 4 o-ti CoNHN: CH—@— [ Residue
l - H,N-SO,-

o=

[0]

I
HN— I% o- w ¢-NH-N:=CH

Fig. 6. The degradatlon mechanism advanced for the new azomethines

4. Conclusions

The analysis of the TG-DTG-DTA curves of the compounds under
study indicates their thermal degradations to proceed by complex and
specific mechanisms influenced by the chemical structure.

The elucidation of the behavior of the newly synthesized compounds
would be useful for their characterizations if the possible applications as
agro-chemicals or as dyes are taken into account.

According to the thermal stabilities of the investigated compounds as
estimated by DTG and DTA methods they can be placed in the following
order: 2>1>3.

The melting points of the complexes estimated from DTA and by the
Boetius method were in good agreement
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Abstract: Conservation of cultural heritage, mainly based on traditional methods
and conventional materials that often lack the necessary compatibility with the
original artworks, needs for new and performant solution, as could nanomaterials
offer. The main challenge of this paper is the use of some nanomaterials in the
restoration of works of art, especially for the Rupester Ensemble from
Basarabi/Murfatlar, Tibisir Hill. It is an early religious complex of primitive
monasticism, dated IX-X centuries, consisting of six churches, hermitages, galleries
and living places and voults, all in massive chalk. It was accidentally discovered in
1957, during the beginning of modern exploitation of the massive chalk, and now is
legally declared a monument of national value. The research activity of our group
has been focused on the development of manageable methodologies, based on
nanomaterials with a low environmental impact. In the last years nanomaterials
have been frequently applied for restoration and conservation of artworks, and the
inorganic nanoparticles, proved an improved performance of materials used in this
field. The experience in the synthesis and characterization of nanoparticles within
PNII 222/2012 project (consortium: ICECHIM, UOC, UPB and ICPAO), combined
with the experience in conservation materials in terms of durability of the
conservative products, yielded to a serious research investigation on nanomaterials
applied to cultural heritage. In this study, performances of nanomaterials (Ca(OH),
and Hydroxyapatite), will be comparatively presented.

Keywords: chalk stone, nanomaterials, conservation, restoration
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1. Introduction

Nowadays, all world cultural heritage undergoes aging processes
with final degradation effects, due to their intrinsic material properties and
deterioration phenomena, which are influenced by environmental conditions
such as climate, pollution, biological agents, and mechanical stresses. In
order to slow down these degradation processes it is necessary to carry out
conservative interventions, consisting in restoration and preventive
treatments. So far, conservation science focused on chemical compounds,
able to consolidate and protect the artistic substrate. In the last few years,
nanoparticles and nanostructured materials have been frequently applied to
restoration and conservation of artworks [1, 2].

Inorganic nanoparticles (such as metal oxides and hydroxi des) due
to their unique physico-chemical characteristics (cohesive forces arising
from high surface area, photocatalytic effect, colour tone modification, good
optical properties, higher penetration depth, thermal expansion coefficient,
etc.), exhibit improved performance over traditional chemical compounds
for the conservation field [3, 4]. Consolidation is an operation addressed to
stone materials affected by loss of cohesion, for re-building it. For
restoration/conservation of historical buildings and monuments is necessary
to develop materials (micro- and nano) compatible with natural and
artificial stone [6, 7].

Nano-materials are used advantageously for consolidating
disintegrated historic materials, materials with cracks and fissures, materials
with complex problems, namely wet and chemically contaminated materials,
or in situations requiring complex solutions, e.g. combined consolidation
and disinfection. Inorganic consolidants (calcium hydroxide, magnesium
hydroxide, barium hydroxide) are commonly used within the restoration and
conservation treatment. However, the low solubility of Ca(OH), in water
(1.7 g » L") and the low stability of lime dispersions in water make these
consolidants little effective. CaLoSil products are “ready to use” and
sometimes, can be diluted. The new recently developed consolidants based
on hydroxyapatite and calcium hydroxide nanoparticles dispersed in
alcohols, are treated in this paper. The consolidation effect was verified by
measuring several physical, chemical and microstructure characteristics.
Hydroxyapatite, [HAp, Ca;o(PO4)s(OH),], nano-particles dispersions in
alcohols may be applied by spraying or by impregnation. The used solvents
are volatile, environmentally friendly ensuring a homogeneous and
penetration depth within the substrate [8-10].

All these experiments from this paper have been achieved for
Basarabi Chuck Church, ensamble of Churches located in the south-east
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part of Romania, very close of the Danube-Black Sea Channel, dated from
9™ _ 11™ century and discovered on 1957 [11]. Now this historical building
is highly degraded, fast and efficient solutions for restoration being required.
Two main causes for stone deterioration have to be mentioned: acid attack
(caused by rains and humidity condense in polluted urban atmospheres) and
soluble salts cyclic crystallization [12]. The first mechanism (acids) induces
corrosion to carbonatic materials such as calcium and/or magnesium
carbonates based stones while silicatic stones are only poorly affected. The
second mechanism (salts) is mainly active towards porous stones,
independently of their nature. Also, important is the effect on low porosity
stones.

Causes of stone deterioration, mechanisms, characterization of
building materials, in terms chemical and mineralogical composition, the
physical, chemical and mechanical properties, have been studied in this
paper. Also, the composition will be decelated by petrographic analysis, and
analytical techniques: X-ray diffraction (XRD), thermal analysis, scaning
electron microscopy (SEM), Fourier transformed infrared spectroscopy
(FTIR) and energy-dispersive X-ray fluorescence (EDXRF). The materials
compatibility restoration - conservation of the monument will be made by
techniques such as zoom microscopy, SEM, relative kinetic stability.
Mechanical properties as compressive strength and capillary water uptake
test, have been evaluated and discussed, comparing the model-smaples with
chalk samples, treated as shown above.

The paper is focused on the development and application of novel
nanomaterials and nanostructured responsive systems for the conservation
and preservation of chalk stone. In the past few years ICECHIM has
pioneered the development of new technologies for artworks preservation
and conservation and has provided restorers with novel scientific and
technological solutions to restoration and conservation problems [8, 9, 11,
18].

2. Experimental part
2.1. Specimens samples prepar ation
The Real samples prelevated from Basarabi Church (samples

collected from the exterior of the monument, without any value for this
church.
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2.2. Consolidants

Nanosuspension of Ca(OH), dispersed in ethanol, CaLoSiL E25
composed of lime nanoparticles suspended in alcohol, has been used as it is
supplied consisting of 25g particles per litre of ethanol.

In this study, hydroxyapatite was obtained by chemical
precipitation method from calcium nitrate tetrahydrate Ca(NO;),.4H,0 and
dibasic ammonium phosphate (NH4),HPO,, at room temperature. The
powder was dry mortar in a mortar and pestle and then calcined in alumina
crucible at 1200°C for 1h.

Nanoparticles are usually obtained by mechanochemistry, inducing
near-room-temperature solid state reactions by Ball Milling [14].

2.3. Characterization techniques

The samples were analyzed by using the following techniques:

lon Chromatography, performed on a DIONEX DX-500
Chromatograph, was used to identify the soluble salts as cations and anions
present in the samples. The eluent was sodium carbonate and sodium
bicarbonate with a flow rate of 2mL/min, and a 4mm column for the
separation of anions.

The Diffraction Analysis has been carried out in a DRON UMI1
diffractometer using an iron filter for the CoK, radiation (1.79021A) and
also, with a XRD, Philips Diffractometer PW 1840, 40kV/20mA, Cu Ka
radiation).

Thermal Analysis have been performed on a Mettler Toledo
Thermo-gravimetric Analyzer TGA/SDTA 823°, in the range of
temperature 25°C to 1000°C, in dynamic air, with 60mL/min, at a heating
rate of 10°C/min, in alumina crucible, for all the paper samples, of 3mg to
5mg. DSC was performed on a Metter-Toledo Instrument DSC 823°.
Samples (1-2mg) were loaded into sealed aluminum pans with lids and
heated to 600°C at a heating rate of 10°C/min in oxygen flux (100mL/min).

X-ray Fluorescence Analysis was performed with an energy
dispersive instrument, EDXRF PW4025, type Minipal- Panalytical, with a
Si(Li)-detector of 150eV resolution at 5.89keV (Mn-Ka-line). A Rh-tube
with an acceleration voltage of 50 kV and a primary filter of Pd with
0.05mm thickness were used for excitation.

The phases were also characterized by Fourier Transformed
Infrared Spectroscopy (FT-IR, Perkin—Elmer Spectrum One FT-IR
Spectrometer), using the KBr pellets method.

The particles size and theirs size distribution have been measured by
Dynamic Light Scattering (DLS) technique.
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Scanning Electron Microscopy (SEM) has been recorded with
Quanta 200 Scanning Electron Microscope (SEM), achieving
magnifications of over 100000x providing high resolution imaging in a
digital format, and with Hitachi, S3400N, type II, and the elemental
analysis has been recorded with Energy Dispersive X-ray Spectrometry
(EDX) (Thermo Ultra, Noran System 7, NSS model, 2000000counts/sec),
with sensitivity of some atomic percentages.

Atomic Force Microscopy (AFM) investigations were carried out
with an Agilent 5500 SPM system, described by PicoSPM controlled by a
MAC Mode module and interfaced with a PicoScan controller from Agilent
Technologies, Tempe, AZ, USA (formally Molecular Imaging). The
original images for the samples, the 3D topographical images and section
analysis over the articles were performed using the PicoView SPM
Software, version 1.6.2, Molecular Imaging. Height image data obtained by
the AFM is three-dimensional.

The conservation efficiency of the consolidant was estimated:

- by compressive strength, with Silver Schmidt Hammer L, with a
compressive range 5-30 N/mm” and 0.735 Nmm impact energy (EN 12 504-
2).

- by capillary water uptake tests, determined according to the
method according to EN ISO 15148 .

3. Resultsand discussion

Usually, calcium carbonate is occurring as limestone, chalk and
biomaterials. It is known that some nonaqueous dispersions of calcium,
barium or magnesium hydroxide nanoparticles started to be tested and used
as new possible consolidants for calcareous material [15]. In order to
evaluate the efficiency of the new treatment method, based on
nanomaterials, first of all the characteristics of the substrates and chalk wall,
have been evaluated.

From petrographic point of view, the prelevated chalk sample is a
clay bioclastic limestone (chalk), a variety of precipitation limestone,
porous, finely granular and relatively friable (loose cohesive powder,
white). It has an equigranular texture and a microcrystalline binder. The
chalk sample has both an organogenic chemical structure, with calcite
(and/or vaterite) (CaCO; = 91.4 %) and minerals clay as constituents, and
an autigens chemical structure with iron oxides and hydroxides, and a
bioclastic foraminiphera, diagenesis local recrystallization of calcite. Silexis
is a silicolite as informal nodular deposits of chalk.
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Divalent metal ions of similar ionic radius as Ca®" may be
incorporated as impurities into calcite during mineral precipitation. The
concentrations of trace metals, e.g., Mg, Sr or Ba, (identified by ICP-AES)
in biogenic calcite are used as palaeo-proxies for the reconstruction of past
environmental conditions (e.g. [16]), while sorption to calcite could be an
alternative pathway for the immobilization of hazardous metals, e.g., Cd
and other radionuclides [17]. In agreement with the literature data, these
results indicate the presence of Sr, which is favouring the calcite stability,
being able to interact primarily with the sterically open sites on the surface
of calcite during dissolution and that, like the situation for Mn, competition
between the precipitation/adsorption of SrCO; and the dissolution of CaCO;
is occurring at these sites [18]. On the other hand, Gutjahr and co-workers
have shown that Sr** causes a significant reduction in the growth and
dissolution rates of aragonite. This was attributed to reversible adsorption of
Sr** ions at growth sites (kinks) [19]. Cu®" and Zn*" could form soluble
oxides and carbonated over the calcite surface [20].

Similar results with those of ICP-MS, has been obtained by EDXRF,
but only for the metals in concentration greater than 10 ppm, Figure 1.

Fh TR

!

an

36

25

eps channel
15 w2 2

1z

B

|

|

|

|

| i
|

|

| 51 KA

|

) !
‘ . La kB tnokA Mo KB

AL kP R LT nen e N Felkf’ kR oy e

: - R o N e,

| Ha ki L | s | [

|
T 1 ;

s 14 15 2@ 28§ i@ 35 4B 4.5 5B 55 6B 65 B 7% 9B 85 9.4 9.9
keed)

Fig. 1. EDXREF spectrum of the chalk sample

|
|
|
|
|
|
|
| Fe i |
|
|
=

The deterioration process of limestone involves contributions from
various reactions which lead to dissolution and recrystallization of calcium
carbonate [21]. Crystallization damage caused by highly soluble salts, such
as sodium chloride and sodium sulfate, is usually manifested by powdering
and crumbling of the stone's surface. Less soluble salts such as calcium
sulfate form glassy, adherent films which cause spalling of a stone's surface.

Salt damage can take place indoors, through the hygroscopic action of the
salts [22].
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Salts of nitrates, chlorides, carbonates and hydrogen carbonates
crystallize at the surface of the stone as efflorescence, and the sulfates and
oxalates crystallize with sub-efflorescence [23, 24]. It is very important to
know the salts content of deteriorated surfaces to understand the causes of
decay and to plan the conservation strategies [25].

From the thermal analysis, could be concluded:

e soluble salts arising from the degradation, because the soluble salts
are usually hydrated, so they undergo changes at low temperatures,
less than 100 °C.

e sulphates, nitrates and phosphates undergo phase transition under
600°C.

e identify them by DSC techniques: CaSO, ¢ 2H,0, KNOs,
Mg(SO4)2, NaSO4.

e (CaSO, * 2H,0 is present in all type of deteriorated materials;
KNO; is always present in salt efflorescences and in patinas and
crusts.

¢ Hydrous or anhydrous Mg and Na sulphates are also frequent, an
anhydrous phase: thenardite (Na,SO,), and a decahydrate phase:
mirabilite (Na,SO,-10H,0). Mirabilite only exists under ~32°C.

e At our samples, mirabilite appears visible, but is possible to have
thenardite which transformed in mirabilite through a large number
of freeze-thaw cycles.

Slightly soluble salts generally cause more decay. Because of their
low solubility, they often crystallize just below the surface and cause
bulging, detachment and loss of fragments. Among these, sulfate gypsum is
the predominant salt (CaSO4-2H,0).

Highly soluble salts are mostly chlorides and nitrates (sodium
chloride NaCl, sodium nitrate NaNOs, potassium nitrate KNO3). Their
hygroscopic salts in humid environments remain in solution producing a
dark patches. Another parameter for evaluating the danger of salts is their
hydration properties [29, 30].

Stone consolidating materials as inorganic materials should produce
insoluble phase within the voids and pores of a stone. The results show that
some properties of conservation materials can be improved with the
presence of nanomaterials [26].

Hydroxyapatite, Ca;o(PO4)¢(OH),, has the advantage of similar
crystal structure and close lattice match to calcite (Table 1). This should
favor nucleation of HAp on calcite, and might permit formation of a
coherent layer of HAp on the surface of marble.
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Table 1. Lattice parameters of calcite, HAp and calcium hydroxide [27, 28]

Mineral a(A) b (A) c(A)
Calcite 9.98 9.98 33.82
Hydroxyapatite 9.45 9.44 6.90
Calcium hydroxide 12.59 29.27 20.34

HAp has a much lower solubility and dissolution rate having the
ability to confer protection in acidic environments, with a dense coating of
only about 10pum. The performance of HAp has already been proven in
restoring the strength of weathered limestone [10]. Other workers have also
investigated the use of HAp as a consolidant [29-31].
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SEM-EDX research was performed to investigate microstructure
characteristic of the specimens. It is mostly the size of pore openings and
the chemical/mineralogical nature of the pore walls which are of relevance
to the treatment by consolidant. Some spherical structures appear for chalk
samples, more homogeneous in terms of elemental composition (all these
samples contain items Ca, Si and O) (Figure 2).

AFM revealed a rough surface architecture for HAp, the predominant
size of grains being in the range of 90-100nm.
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For Ca(OH), and HAp, a higher magnified of 5000x has been used to
provide a great depth field and to aid to morphological and topographical
analysis of the sample, as in Figure 3a and b.

Fig. 3a. AFM image of Ca(OH), on chalk Fig. 3b. AFM image of HAp on chalk
surface surface

The consolidation film is characterized by the presence of plate-like
nanoparticles that aggregate into micro-sized clusters, which are compact
and polydispersed. Despite of its relatively low stability, HAp is uniform
layer, and induce a high white colour of the treated surface.

The compressive strength determined with Silver-Schmidt Hammer,
indicated that the most effective treated sample has a compressive strength
of 16.87MPa and is that treated with HAp. Undoubtedly, this is caused by
the network of hydroxyapatite, which can bind weathered stone blocks
together providing a substantial reinforcement. In the case of Ca(OH),, we
have to take into acount the non-uniform thickness of the consolidant, due
to the aggregation tendency of Ca(OH),,

The drilling resistance measurement system is measuring the
penetration force versus depth and can detect fluctuations in the drilling
resistance with depth, attributed to non-homogeneities in the material
(sedimentation layers, different grain size and resistance, micro and macro
cracks). The results are shown in Table 2.

Table 2. Drilling resistance tests for the studied samples
Drilling resistance Compressive strength
Sample Treatment Mean (N) (Silver Schmidt)
(10 mm) (MPa) (5 mm)
Chalk Not treated 13.19+1.83 20+3.2
Ca(OH), 6.18+2.52 40+2.3
HAp 16.87+3.71 2543.5

For chalk samples, HAp indicates a certain reconsolidation, too,
while the treatment with Ca(OH), do not cause any increase in cohesion,
rather a decrease. In this case we should take into account the considerable
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moisture that characterizes the area, which lowered the average value of
drilling resistance of this area.

The results obtained by capillary water uptake test are also listed in
Table 3. The capillary water uptake of the test blocks is decreased after the
treatment with consolidants, concluding that the treatment makes the stone
samples more compact and less permeable to water. Low capillary action
can protect the stone against erosion by water and soluble salts or bases [32].

Table 3. Water absorption tests for samples

Sample Treatment Water absorbed (cc/cm’s)
Chalk sample Not treated 2.2240.10
Ca(OH), 2.25+0.22
HAp 2.05+0.084

Only for the area treated with the HAp, a slight decrease of the water
absorption is evidenced, while the area treated with Ca(OH), shows an
absorption capacity similar to the untreated zone.

A possible explanation of this behaviour is the inhomogeneity of the
chalk. The area treated with HAp have a the low water absorption capacity
of these areas with respect to the area treated with Ca(OH),. Even their
mixture exhibit the same tendency.

4. Conclusions

In this paper has been treated the structural, morphological and
compositional aspects of chalk stone sample prelevated from Basarabi
Chalk Church (Romania), (from outside of the monument) for which a new
method based on nanoparticles has been tested.

Nanoparticles as HAp and Ca(OH), present a more uniform
distribution of the consolidation product and homogeneous infilling of the
matrix voids, stronger for the first than the second one.

The mechanical parameter compressive strength either determined by
DRMS, or by Silver Schmidt hammer, indicated us highest value for HAp.
This is caused by the network of hydroxyapatite, which can bind weathered
stone blocks together providing a substantial reinforcement. In the case of
Ca(OH),, smaller values have been obtained, due to the aggregation
tendency of Ca(OH), the inhomogeneity of the chalk strone, and the
humidity, determined here by cappilarity water uptake.
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Abstract: Lucrarea reprezintd un studiu de literaturd asupra fenomenul metacromatic indus
de cromotropi anionici asupra colorantilor cationici. Este prezentatd o clasificare a
colorantilor cationici metacromatici, a polielectrolitilor anionici cromotropi. Fenomenul
metacromatic este discutat din prisma naturii interactiilor metacromatice. Sunt redate
domeniile in care fenomenul metacromatic prezinta aplicabilitate practica.

Keywords: coloranti cationici, cromatropi anionici, interactiuni metacromatice, polielectroliti

1. Introducere

Metacromasia reprezintd o modificare de culoare in spectrul de
absorbtie al colorantului, care are loc cu certitudine atunci cand coloranti
interactioneaza cu polielectrolitii In solutii apoase. Modificarea de culoare
poate fi dramaticd sau subtild si se poate cuantifica prin modificarile
spectrale in regiunea UV-Vis din spectrul de absorbtie [1-3].

Ehrlich a observat pentru prima datd acest fenomen la interactia unui
tesut animal sau vegetal cu un colorant . Holmes a aratat ca, colorantii
bazici care prezintd modificari de culoare metacromatice in solutii apoase,
pe celulele animale si vegetale, nu respectd legea lui Beer. Dupa aceste
descoperiri, s-a constatat ca fenomenul metacromatic are loc si atunci cand
colorantul poate fi absorbit de alte substante cum ar fi cele polimere de
origine biologica, sau simplu, prin cresterea concentratiei colorantului. Mai
tirziu, fenomenul metacromatic a fost observat si intre colorantii anionici §i
polielectrolitii cationici, dar interactiile colorantilor cationici au fost studiate
mult mai n detaliu datoritd multitudinii aplicatiilor lor practice [4, 5].

Fenomenul metacromatic este observat si caracterizat de obicei, prin
aparitia unei noi benzi — banda metacromatica (i) — sau un umar proeminent
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la o lungime de unda de obicei mai micéd (50 to 100mp) decat cea a benzii
originale a colorantului pur (banda a) in spectrul de absorbtie [5].

2. Tipuri de cromotropi si coloranti metacromatici

Polielectrolitii care induc deplasari spectrale cu modificari de culoare
se numesc cromotropi [1-3]. Polimeri biologici diferiti ca: sulfatul de
dextran, acidul heparic, acidul condroitin sulfuric, acidul hialuronic, pectina,
acidul pectic si acizii nucleici induc schimbare de culoare metacromatica in
colorantii bazici. Cele mai multe din aceste substante sunt polimeri,
electroliti, si daca aceasta trasaturd caracteristicd este responsabild pentru
caracterul lor cromotropic, atunci este de asteptat ca orice polielectrolit
neavand legaturd cu vreun sistem biologic sd induca schimbari de culoare in
coloranti bazici [5].

Principalele clase de coloranti cationici metacromatici sunt redate in
tabelul 1.

Tabelul 1. Principalele clase de coloranti cationici metacromatici

Clase de coloranti Exemple
Tiazinici Albastru de metilen, Tionind, Trimetiltioni-na (Azur B), Albastru de
toluidind
Oxazinici Albastru de Nil A, Cresil violet
Acridinici Tripaflavina, Galben de acridina, Oranj de acridina, Oranj de

rodulina, aminoacridina, 10-1-Metilacridina, Fenosafranine,

Xantenici Pironina

Cianinici 1,1’-Dietil-2,2’-cianina (PIC), Pinacianol si sarurile sale,
Tiocarbocianine

Ftaleinici Fluoresceina, Eosina Y, Rodamina 6G, Rodamina S

Trifenilmetanici Cristal Violet, Verde Malachit, Pararosanilina

Triarilmetanici Albastru Victoria B, Albastru Victoria BO

De notat faptul cad Albastru de metilen - colorant tiazinic, este
reprezentativ pentru fenomenul metacromatic [5-6].

Din punctul de vedere al structurii chimice a partenerilor a fost
studiata o mare varietate de coloranti si polimeri. Polielectrolitii cromotropii
acopera o paleta largad de compusi ajungandu-se chiar la unii exotici cum ar
fi 11-tungstocobaltosilicat. In tabelul 2 sunt redate principalele clase de
polielectroliti cromotropi.
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Tabelul 2. Principalele clase de polielectroliti cromotropi

Tipuri Polimeri anionici Exemple
de

polimeri

Biologici | anionici: acizii nucleici, sulfatul de dextran, acidul heparic, acidul condroitin
acizii teichoici, enzime, sulfuric, heparina, acidul hialuronic si sarurile lui,
oligomeri ai glucozei, pectina, acidul pectic, acizii alginici, acizii teicoici,
polizaharide pepsina, a-chimotripsina, ciclodex trine, ADN si

ADN modificat, ARN, galactoza, ramnoza,
arabinoza, acid glucuronic), fosfolipide

Naturali | Anionici:celuloze carboximetilceluloza, polizaharide anionice

Sintetici | anionici: PSS (polistiren sulfonat de Na sau K), PVS
polistirensulfonati, (polivinilsulfat de Na sau K)), PAA (acid poliacrilic
polivinilsulfati, si sarurile de Na sau K), PMA (acid polimetacrilic si
polimetacrilati, sarurile de Na sau K), PVPH (polivinilfenol),
polivinilfenoli, NaPP(polifosfati de Na: 1-naftalensulfonat, 2-
polifosfati, polinaftalen naftalensulfonat, 1-naftalenacetat, 2-antracensul -
sulfonati, copolimeri ai fonat, 2,7-naftalendisulfonat, 1,3,7 naftalentri -
acidului maleic, acrilic, sulfonat), poli(p- stirensulfonatul) de potasiu, poli
polizaharide de sinteza, (vinilsulfonati) de Na (PVSF), poli(4-vinilfenil)
celuloze modificate, sulfat de Na, polifosfat de Na, polietilensulfonat de
carboximetilceluloza Na

3. Natura interactiilor dintre colorantii organici cationici
cu polielectrolitii in solutii apoase

Studiile asupra interactilor colorantilor cu polielectrolitii in solutii
apoase au aratat cd acestea au loc in patru etape reprezentdnd diferite
categorii de interactiuni [1-3, 7-8]:

- Grupa I, reprezentatd de asocierea colorantului in solutie apoasa.
Aceasta asociere se datoreaza interactiunii dintre ionii organici de acelasi fel
cu sarcina pozitiva.

- Grupa a II-a, reprezentata de absorbtia cationului pe suprafata unei
micele anionice, a unei membrane lichide anionice sau a unei microemulsii.
Aceasta interactiune este atribuitd atractiilor electrostatice dintre cationii de
colorant si partenerul anionic. In plus, absorbtia include o modificare in
spectrul de absorbtie si/sau fluorescentd a colorantului, modificarea
spectrala fiind utild In determinarea concentratiei critice micelare [3, 9-13].

- Grupa a Ill-a, reprezentatd de fenomenul metacromatic. Acest
fenomen se datoreaza legaturilor hidrofobe dintre moleculele de colorant
agregate, legate la polielectrolit, insotit de o deplasare a benzii electronice
de absorbtie a lungimii de unda. Datorita complexitatii sale, fenomenul
metacromatic nu este Inca pe deplin elucidat si depinde de o multitudine de
factori: natura polielectrolitului, a colorantului, densitatea de sarcind, natura
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interactiilor si distanta dintre parteneri, dimensiunile moleculare ale
partenerilor, constanta dielectrica, viscozitatea solutiei etc. [12].

- Grupa a IV-a, reprezentatdi de formarea unui complex intre
colorantul cationic si polielectrolitul anionic.

Studiile privind legarea dintre coloranti si polielectroliti au aratat ca,
in acest caz, se interpun trei tipuri de interactii [2, 4, 8, 14-16]:

- interactia electrostaticd dintre ionul moleculei de colorant cu sarcina
opusa de pe lantul polimerului;

- interactia hidrofobd dintre moleculele de colorant si gruparile
nepolare ale polielectrolitului;

- interactia dintre electronii m ai moleculelor adiacente de colorant
adsorbite.

Dintre aceste interactii, prima interactie, probabil, prezintd cea mai
mare influentd asupra proprietatilor spectrale ale colorantului adsorbit,
deoarece electronii m ai colorantului sunt direct implicati in procesul de
emisie si absortie a luminii.

Afinitatea reprezintd suma tuturor fortelor care actioneaza intre
parteneri: fortele Coulombiene, van der Waals, legaturile de hidrogen si de
transfer de sarcind [17-18]. Fortele de dispersiec London pot determina
stocarea moleculelor de colorant astfel incat, unitatile monomerice sunt
plasate sub forma de sandwich la principalele axe paralele macromoleculare.
Fenomenul de agregare este influentat si de structura si concentratia
colorantului in solutie, taria ionicd, temperatura, prezenta solventilor
organici [19-20].

3.1. Agregarea colorantilor in prezenta polielectrolitilor

Prin adaugarea polielectrolifilor anionici la solutiile diluate ale
colorantilor cationici, moleculele de colorant se apropie una de alta astfel
incét, In apropierea gruparilor cu sarcind de pe suprafata polielectrolitului
are loc interactiunea in vederea formarii agregatelor similare cu cele din
solutiile simple de coloranti. Teoria stocdrii evidentiazd faptul ci, in
prezenta unui exces de polimer, spectrul de absorbtie al colorantului agregat
revine la forma monomerica a colorantului datorita redistribuirii agregatelor
colorantului peste pozitiile de legare libere ale polielectrolitului [21].

Studiile spectroscopice asupra comportdrii metacromatice ale
colorantilor organici in prezenta polimerilor, au ardtat ca banda p nu se
datoreaza doar formadrii speciilor de colorant legat ci §i agregarii
moleculelor de colorant pe catena polianionului. Agregatele de colorant
ordonate din solutiile cu concentratii mari sunt reflectate in spectru de
absorbtie sub forma unei benzi mari ascutite. Largimea si numarul bezilor
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metacracromatice indusd de unii polianioni, corespunde unei agregari
haotice a cationilor de coloranti legati la polianioni [1, 14, 22].

Initial s-a constatat cd fenomenul metacromatic poate fi indus in
solutii, In absenta substantelor cromotrope in trei moduri diferite: prin
cresterea concentratiei de colorant, prin addugarea de sare si prin scaderea
valorilor constantei dielectrice a solventului din mediu [5].

Asocierea colorantilor 1n solutii apoase si fenomenul metacromatic
sunt regasite in general impreund in cazul colorantilor care prezinta sisteme
aromatice cu sarcini parfial delocalizate. Colorantii care au sarcini pe
grupdrile alifatice prezintd constante de asociere mai mari decat colorantii
cu grupari aminice libere. Problemele aparute la dimerizarea colorantilor si
a interactiilor nestoechiometrice cu sarcinile opuse de pe polielectrolit sunt
datorate predominant interactiilor hidrofobe 1n astfel de sisteme [2, 23].

Prezenta unui punct isosbestic in spectru de absorbtie ajutd la
descrierea reactiei dintre parteneri ca fiind una simpla acido-bazica:
caracteristicile spectrale (de ex. coeficientul de absorbtie) ale ambelor specii
fiind puternic influentate de pH [24-26]. Absenta punctelor isosbestice din
spectrul de absorbtie sugereaza existenta unui echilibru complex intre
monomeri, dimeri, trimeri etc. [27].

M.K Pal si col. au aratat ca aparitia fenomenului metacromatic in
cazul colorantilor legati la polielectroliti depinde de trei tipuri de
interactiuni [1-3, 14, 28-29]:

a. interactia electrostatica dintre colorant si polianioni;

b. interactiile hidrofobe dintre colorantii legati, asemanator formarii
micelelor din solutia apoasa a unui detergent ionic;

c. interactia dintre electronii 7 ai moleculelor de colorantii adiacenti
legati.

Se sugereaza cd prima interactiune este mai puternica iar cea de-a
treia este esentiala pentru fenomenul metacromatic. Unii autori au afirmat
ca, principalul factor raspunzitor pentru asocierea colorantilor ar fi energia
emisd prin suprapunerea norilor electronici m ce reclama existenta
interactiilor hidrofobe puternice [5]. in fig. 1 se poate observa ci ionii de
colorant sunt atasati la pozitiile anionice de pe cromotrop, prin legaturi
electrostatice, fiind foarte apropiati unul de altul, astfel incat suferda o
polimerizare efectiva [30].

Polimerizarea colorantilor duce la scindarea nivelelor de energie in
care tranzitia energeticdi mai mica este interzisid, observandu-se
experimental in banda lungimilor de unde scurte. Aceastd polimerizare a
moleculelor de colorant poate implica legaturi hidrofobe sau legaturi
colorant-colorant care influenteaza spectru colorantilor metacromatici [5,
30-31].
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- lant polimeric —

v

- ion de colorant -

Fig. 1. Modelul schematic pentru compusul metacromatic ce
implica legaturi electrostatice colorant-polianion
si legaturi hidrofobe colorant-colorant

Din punct de vedere teoretic, fenomenul metacromatic nu apare
datorita adsorbtiei moleculelor de coloranti ionici la pozitiile cu sarcind
specifice ale contraionilor de pe lantul polimeric ci datoritd cresterii
concentratiei moleculelor de colorant in vecindtatea moleculelor de
polielectrolit. Agregarea moleculelor de colorant reprezintd consecinta
naturala, a cresterii concentratiei, fiind similara cu agregarea colorantilor la
concentratii mari ceea ce conduce la formarea de interactii hidrofobe intre
moleculele adiacente de colorant din solutie. Efectul asocierii moleculelor
de colorant este aparent promovat de procesul de legare datorat moleculelor
de colorant constranse in interiorul ,,fazei” polielectrolitului iar concentratia
sa locala este mult mai mare decat cea stoechiometrica [32].

Constanta de echilibru pentru colorantul legat la polielectrolit in
domeniul valorilor P/C < 1 are urmatoarea expresie [33]:

K = [complex] / [colorant liber] x [pozitie de legare libera]®,
unde: o este un parametru empiric.

Ecuatia de mai sus exprimd distributia colorantului liber si a
colorantului legat in solutie. Lungimea de unda a benzii metacromatice
reflectd puterea de stocare a colorantilor legati. Lungimea de unda mai mica
a benzii metacromatice reflectd o putere de stocare mai mare a colorantilor
[2,6].

Taria interactiunii dintre colorantii legati poate fi apreciatd prin
coeficientul de stocare:

K= e—AF/RT

>
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unde: AF reprezintd energia libera de interactiune a perechilor de coloranti
vecini legati, valoarea lui K a fost determinata conform ecuatiei lui Bradley
utilizdnd ecuatia de mai jos:
P/C = (1-F2) + (K-1)F"2(1+F-F2)(1-F"2)"
unde: F reprezinta fractia moleculelor de colorant legate nestocate.
Valorile lui F obtinute experimental la diferite valori ale P/C pot fi calculate
utilizand relatia:
F=(-¢)/(erg),

unde: g, reprezintd coeficientul molar de extinctie a benzii o la valori ale
raportul P/C la care stocarea colorantului legat este eficientd, &, corespunde
unui exces mare de polianion iar € unei valori arbitrare ale raportului P/C.

Asocierea moleculelor de colorant are loc la centrele de sarcina de pe
lantul polimer, in consecintd, repulsia intramoleculara va fi redusa astfel
incat molecula de polimer se va incolaci datorita neutralizarii densitatii de
sarcind de pe lant. Aceasta incolacire este insotita de o scadere a viscozitatii
relative a solutiei. Problemele specifice dimerizarii colorantilor cu sarcinile
opuse ale polielectrolitilor, a nestoechiometriei interactiilor, in astfel de
sisteme, sunt datorate predominant interactiilor hidrofobe [1, 2, 5, 34].

Complecsii metacromatici pot fi distrusi prin adaugare de sdruri,
proteine, exces de polianion, cantitafi suficiente de uree sau alcool.
Stabilitatea compusilor metacromatici poate fi mdasurata, printr-un numar
numit valoarea palierului de mijloc care depinde de particularititile
colorantului si polianionului implicat [2].

3. Aplicatii ale fenomenului metacromatic

Formarea de agregate supramoleculare organizate intre polanioni si
molecule mici, cu sarcind opusd este de mare interes In stiinta coloizilor,
polimerilor etc. Mecanismul de legare, dinamica fenomenului metacromatic
si natura structurilor supramoleculare formate sunt foarte importante in
domenii ca recuperarea petrolului, izolarea proteinelor legate de membrane,
solubilitatea polimerilor, modificari conformationale, floculare, terapie
geneticd, etc [35-41]. Modificarile caracteristice a benzii de absorbtie o a
colorantilor si banda p a compusilor metacromatici, precum si alte
proprietati specifice ale acestor compusi, au aplicatii In numeroase domenii:
colorarea tesuturilor, analiza cantitativa pentru anumite tipuri de polianioni
naturali si sintetici (heparina, sulfati poliglucoza), distinctia calitativa a unor
grupari prezente polianioni (acizi nucleici, polizaharide, fosfolipide
anionice), determinarea concentratiei critice de formare a micelei de
detergents etc [42-46].
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Abstract: A simple aqueous two-phase system of polyethylene glycol (PEG) — (NH,),SO, was
utilized for the selective extraction of Zn(Il), Co(ll) and Ni(Il) ions from aqueous solution, in
presence of thyocianate (SCN') as extractant. The extraction of metal ions was studied as a
function of the pH of salt solution, volume ratio between phases of aqueous two-phase system
and concentration of SCN™ extractants. The extraction percents of considered metal ions are
not influenced by the volume ratio of the phases, so this was maintained equal with 1.0. Thus,
at SCN" concentration higher than 0.04 mol/L, the Zn(Il) ions are quantitatively extracted into
PEG-rich phase at salt solution pH lower than 4.48, while a quantitative extraction of Co(1l)
was obtained only in strong acid media (salt solution pH lower than 2.05) and at SCN°
concentration higher than 0.05 mol/L. Under these experimental conditions, the extraction of
Nil) is insignificant (< 20 %). Therefore, by adequate selection of the experimental
conditions, a selective extraction of these metal ions could be obtained, and the separation
procedure involves two steps. The proposed extraction procedure has the main advantage that
is environmental safe.

Keywords: aqueous two-phase system; green chemistry; heavy metal ions; selective extraction.

1. Introduction

Solvent extraction is a widely used method for removal and
recovery of heavy metals from small volumes of aqueous solution with
relatively low contents of these, by adding organic solvents [1, 2]. The
possibility to utilize a high number of different organic solvents, extracting
agents and experimental conditions makes solvent extraction a powerful
separation method, with numerous industrial applications. Unfortunately,
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the utilization of traditional solvent extraction is considered to be aggressive
to the environment and harmful for human health, because: (i) most of
organic solvents are toxic, flammable and volatile, (ii) sometimes large
samples and large volumes of extracting agents and organic solvents are
required; (iii) many selective extracting agents used in extraction of metal
ions are expensive and have low stability in time, which makes that the cost
of solvent extraction process to be high [3, 4]. These major disadvantages
can be significant minimized by using the aqueous two-phase systems in
extraction process.

The aqueous two-phase systems are spontanecously formed by
mixing an aqueous solution of certain water-soluble organic polymer (most
frequently used is polyethylene glycol, PEG) with certain inorganic salt
(NaySOy4, (NH4),SO4, MgSO,4, NaNO;, K,HPO,, Na,CO;s, etc.), in specific
concentration [5-7]. The obtained extraction systems are composed by two
aqueous immiscible phases, the top one — rich in PEG, with the same role as
organic phases from traditional extraction systems, and a bottom phase —
salt-enriched. Moreover, water is the major component in both phase [8],
thus providing an environmental safe extraction system, that eliminate the
use of harmful organic solvents. Thus, the extraction procedures that
involve the use of aqueous two-phase systems are considered compatible
with the principles of green chemistry.

The extraction of metal ions in such aqueous two-phase systems
depends on (i) the formed aqueous two-phase system characteristics
(determined by the nature and concentration of inorganic salt, molecular
mass and concentration of PEG, system pH, temperature, presence of
neutral or charged inert species) and (ii) the proprieties of formed metallic
species in extraction system (stability, hydration degree, charge, dimensions,
etc.) [4, 9, 10]. If the optimum characteristics of the aqueous two-phase
system (system stability, phase separation time, clear interface) can be
obtained by suitable selection of phase forming components, the second
condition required the utilization of some extracting agents which will
provide the selectivity of extraction process.

In this study, an experimental procedure is proposed for the
selective extraction of Zn(II), Co(II) and Ni(II) ions from aqueous solution,
using aqueous two-phase systems, formed from polyethylene glycol (PEG)
and (NHy4),S0O,), in presence of SCN™ as extracting agents. The influence of
some experimental parameters on the extraction behaviour of each metal ion,
such as: salt solution pH, volume ratio of the aqueous two-phase system
phases and concentration of SCN™ extractant, was studied. On the basis of
obtained experimental results a selective extraction procedure in two steps
of these metal ions was proposed. This procedure does not involve the use
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of organic solvents, and from this reason can be considered environmental
safe.

2. Experimental
2. 1. Materials

The polyethylene glycol with average molecular mass of 1500
g/mol (PEG(1500)) was used for the preparation of aqueous two-phase
systems The inorganic salts: (NH4),SO4 ZnSO,, CoSO, NiSO,; and
NH4SCN were purchased from Reactivul Bucharest. The stock solution of
40 % (w/w) PEG(1500) was prepared by dissolving suitable quantity of
solid polymer in double distilled water. The stock solution of (NH,4),SO4
(40 %, w/w) was prepared similarly, and the different pH values (2.05; 3.12
and 4.48, respectively) were obtained by adding small volumes of H,SO,
concentrate solutions. The 10 mol/L solutions of Zn(II), Co(IT) and Ni(II)
respectively, were prepared by dissolving metal sulphates in double distilled
water. The solution of SCN™ extractants, containing 1 mol/L, was prepared
by NH4SCN salt dissolving and diluting to the volume with salt stock
solution.

2.2. Extraction experiments

The extraction experiments were performed by batch technique, at
room temperature (20 £ 0.5 °C), for each metal ion. For each experiment, an
aqueous two-phase system was prepared by mixing specific volumes of
PEG(1500) stock solution and salt stock solution, in a 15 mL gradate glass
tube. In each extraction system certain volumes of heavy metal ions solution
(0.5 mL of 10 mol M(IT)/L solution) and different volumes from SCN
extractant solution were added. After addition of all components, the final
volume of extraction system was adjusted to 10 mL with double distilled
water. For the selective extraction procedure a mixture of the three ions
solutions was prepared so that their concentration to remains the same as
mentioned above. 1.0 mL from obtained sample was then used in the
aqueous two-phase system, for the selective extraction of Zn(II), Co(Il) and
Ni(Il) respectively. After preparation, each system was centrifuged for 10
min at 2000 rpm. Before analysis, the phases were carefully separated and
1.0 — 1.5 mL from each phase was measured and analyzed. The metal ions
concentrations ~ were  analyzed  spectrophotometrically  (Digital
Spectrophotometer S 104 D, 1 cm glass cell), using a prepared calibration
graph [11].
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2.3. Data evaluation

The extraction of each metal ion was quantitatively evaluated using:

PEG
(i) the distribution coefficient: D, = “_ (1)
M
(i) the extraction percent: E, %= Dy -100 2)
v TV

where: ¢,/2%, ¢, are the concentrations of considered metal ions in the

PEG-rich phase and in the salt-rich phase, respectively, and v is the volume
ratio of bottom and top phase.

3. Results and discussion
3.1. Influence of extractant concentration and salt solution pH

The acidity of salt solution is an important experimental parameter
that can affect both the speciation of metal ions and the hydration degree of
PEG-rich phase of extraction system [12]. In this study, the influence of salt
solution pH on the heavy metal ions extraction efficiency was studied in the
pH range 2.05 — 4.48. Within this pH range, the phase-forming components
(PEG, NH,", SO,%) are practically not involved in secondary processes [7],
indicating that the salt solution pH has a little effect on phase formation.

Figs. 1-3 illustrated the influence of salt solution pH on the
extraction efficiency of Zn(II), Co(II) and Ni(Il) ions, as a function of the
amount of SCN" extractants added in aqueous PEG(1500) — (NH,4),SO, two-
phase system, at three different values of salt solution pH.

0.06 0.08

0 0.0:

2 0.04
[SCNTaqq, Mol/L

Fig. 1. Influence of salt solution pH and SCN" concentration of the Zn(II)
extraction efficiency, in aqueous PEG — (NH4),SO, two-phase system
(Experimental conditions: ¢y = 48.76 mg/L, volume ratio = 1.0; t =20 °C)
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The obtained results have show that regardless of pH, only small
amounts of the metal ions were extracted into polymer-rich phase at
concentration of added SCN extractants lower than 0.01 mol/L. The
increase in the SCN™ extractants concentration determined the increase of
the extraction efficiency of Zn(II) and Co(Il) ions into PEG-rich phase of
extraction system, while in case of Ni(Il) ions the increase of the extraction
percent cannot be observed. On the other hand, it can be observed from Fig.
1 that at SCN™ concentration higher than 0.04 mol/L, the extraction
efficiency of Zn(Il) ions is very little affected by the variation of salt stock
solution pH. A quantitative extraction is obtained in this case (E > 98 %) for
all studied pH values of salt solution.

In case of Co(Il) ions a quantitative extraction is obtained only at
iodide concentration higher than 0.05 mol/L and at salt solution pH lower
than 2.0. At lower acidity of salt solution (pH = 4.48), the extraction
percents increase with the increasing of SCN™ extractant concentration,
without getting to be quantitative (Fig. 2).

0.02 _0.04 0.06 0.08|
[SCN .44, mol/L

Fig. 2. Influence of salt solution pH and SCN" concentration of the Co(II)
extraction efficiency, in aqueous PEG — (NH,),SO, two-phase system
(Experimental conditions: ¢y = 42.52 mg/L, volume ratio = 1.0; t =20 °C)

The variation of the salt solution pH and SCN- concentration

added in extraction system did not change the extraction efficiency of Ni(Il)
ions, in mentioned experimental conditions (Fig. 3).
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0 0.02 0.04 0.06 0.08|
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Fig. 3. Influence of salt solution pH and SCN" concentration of the Ni(II)
extraction efficiency, in aqueous PEG — (NH4),SO4 two-phase system
(Experimental conditions: ¢y = 45.37 mg/L, volume ratio = 1.0; t =20 °C)

The low stability of Ni(II)-SCN species makes that even at high
acidity of salt solution pH, only small amount of Ni(II) will be extracted,
and the values of extraction percents remains lower than 20 % in all cases.

3.2. Influence of the volume ratio between phases

Fig. 4 present the influence of the volume ratio between salt-rich
phase and PEG-rich phase on the extraction efficiency of Zn(II), Co(Il) and
Ni(Il) ions, in aqueous PEG(1500) — (NH4),SO, two-phase system, in
presence of 0.04 mol/L SCN” extractant. The experimental results indicate
that the extraction behaviour of Zn(Il), Co(Il) and Ni(Il) in presence of
SCN" extractants, is little influenced by the changes in the volume ratio
between phases. If in case of Zn(II) and Co(Il) ions, the distribution
coefficients are sufficiently high to attain a quantitative extraction even with
lower volume of PEG-rich phase, in case of Ni(Il) ions the extraction
efficiency remains insignificant for all studied values of the volume ratio
between phases.

100 L= . — = |
80 -
—a— 7Zn(l)
< 501 —o— Co(l)
= —a— Ni(l)
Y0 |
20 -
) S — —
0 T T T T
0 0.5 1 15 2 25
volume ratio

Fig. 4. Effect of volume ratio of the phases on the extraction efficiency
of Zn(II), Co(II) and Ni(II), in aqueous PEG(1500) — (NH4),SO, two-phase system.
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Therefore, a volume ratio of 1.0 was considered to be optimum for
the extraction of Zn(II), Co(II) and Ni(Il) in aqueous PEG — (NH,4),SO, two
phase system using SCN™ as extractants, and this choice was made for
practical considerations.

3.3. Selective extraction procedure

Basis of the presented experimental results a selective extraction
procedure of Zn(Il), Co(II) and Ni(Il) in considered aqueous two-phase
system is proposed. This procedure involves two extraction steps: (i) in the
first step is selective extracted Zn(II) ions, in an aqueous PEG(1500) —
(NH,4),SO,4 two-phase system with salt solution pH = 4.53 and a SCN’
concentration of 0.04 mol/L - the extraction percents calculated in this case
were 98.06 % for Zn(Il), 31.34 % for Co(Il) and 13.03 % for Ni(Il),
respectively; (ii) after removal of the first PEG-rich phase, the salt solution
pH is adjusted at 2.05, is added new amount of SCN™ extractant (0.05 mol/L)
and 40 % (w/w) PEG(1500) solution, and a new aqueous two-phase system
is obtained. In these conditions only the Co(Il) ions are extracted into
polymer-rich phase (E = 99.04 %), while the Zn(II) ions will predominantly
remain in the salt-rich phase (E = 11.24 %).

Thus, the aqueous PEG(1500) — (NH,4),SO, two-phase system can
be used for the selective extraction of Zn(Il) ions in presence of Co(Il) and
Ni(II) ions, and also for the selective extraction of Co(II) ions in presence of
Ni(Il) ions, using SCN" extractants and different experimental conditions.

4, Conclusions

An green chemistry procedure, has been proposed for the selective
extraction of Zn(Il), Co(Il) and Ni(Il) ions from aqueous media. This
procedure involve the use of aqueous PEG(1500) — (NH,4),SO,4 two-phase
systems, and an aqueous solution of SCN™ as extracting agents. The
extraction efficiency of considered metal ions depends by concentration of
SCN" extractants added in extraction system, the volume ratio between the
phases of aqueous two-phase system and the pH of salt stock solution.

Thus, in well defined experimental conditions (SCN concentration,
salt solution pH = 4.53), the Zn(Il) ions are quantitatively extracted into
PEG-rich phase, while the Co(II) and Ni(II) ions remains predominantly in
the salt-rich phase. The same salt-rich phase can be used to obtain another
aqueous two-phase system, were at salt solution pH of 2.05 and SCN"
extractant concentration of 0.05 mol/L, the selective extraction of Co(II)
ions in presence of Ni(I) ions is obtained.

The use of aqueous two-phase systems is environmentally safe and
in agreement with the principles of green chemistry, being in the same time
efficient and economical viable.
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Abstract. Complecsii organo-minerali din soluri au compozitii chimico-mineralogice §i
structuri foarte complexe si includ > 65 % din componentele minerale si organice ale solurilor.
Studiile noastre au ardtat ca acesti complecsi sunt de fapt compusi supramoleculari cu
comporzitie nestoichiometricd, stabilitate chimica ridicata si structuri flexibile (pot adopta cu
usurinta configuratii diferite in functie de conditiile fizico-chimice). Aceste caracteristici §i
capacitatea de retentie foarte mare (de cca 35 de ori mai mare decdt a carbunelui activ) a
ionilor §i moleculelor organici mici indica posibilitatea utilizarii lor in protectia mediului sau
diferite domenii industriale.

Keywords: complecsi organo-minerali; ansambluri supramoleculare; compusi
nestoichiometrici; soluri

1. Introducere

Ponderea, tipul si formele de ocurentd ale complecsilor organo-
minerali constituie elementele determinante pentru caracterele distinctive
ale fiecarui tip de sol, respectiv pentru dinamica proceselor chimico-
mineralogice si biochimice din soluri. impreuni cu diferite faze coloidale si
anumite microorganisme, acestia formeaza biopedoplasma (denumita si
»materie pedostructuratd”) — cea mai dinamica si mai reactivd componenta a
solurilor [1; 7; 8; 10]. Biopedoplasma reprezintd o macrostructurd in care
complecsii organo-minerali au, atat rol structural, impunand un anumit tip
de structura (similar ionilor generatori de complecsi), cat si rol functional,
imprimand o anumita reactivitate chimica [17; 18].

Complecsii organo-minerali apar in orice tip de sol, cu ponderi,
structuri §i compozitii chimico-mineralogice diferite de la un tip de sol la
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altul. Desi in mod obisnuit sunt denumiti ,,complecsi organo-minerali”,
compozifia §i structura acestora sunt mult mai complexe decat ale
combinatiilor complexe propriu-zise, asociatiilor coloidale sau compusilor
macromoleculari. Dupa unele opinii ,,complecsii organo-minerali” din
soluri reprezintd o categorie particulard de compusi naturali cu compozitii
nestoichiometrice, metastabili si structuri intermediare intre combinatiile
complexe propriu-zise si asociatiile coloidale [2; 14; 15; 18]. O serie de
studii experimentale au aratat ca acesti complecsi au o stabilitate chimica
remarcabila, atit in conditiile fizico-chimice din soluri, cat si la tratamente
cu solutii relativ concentrate de acizi, baze, saruri sau solventi organici [3; 4;
9; 11; 16].

Studiile noastre au adus o serie de date noi referitoare la structura,
compozitia chimico-mineralogicad si proprietatile complecsilor organo-
minerali din diferite tipuri de soluri. Rezultatele obtinute au aratat cd in
realitate  complecsii  organo-minerali din soluri sunt compusi
supramoleculari, nestoichiometrici, cu stabilitate chimica ridicata si structuri
flexibile (in functie de conditiile fizico-chimice adopta configuratiile care le
asigura stabilitatea cea mai ridicata).

2. Materiale si metode

Pentru realizarea studiilor s-a utilizat o gama variatd de soluri
(andosoluri, histosoluri, antrosoluri, cernoziomuri, districambosoluri,
luvosoluri, vertosoluri), din care au fost separati complecsii organo-minerali
[3, 4, 6]. Pentru separarea complecsilor organo-minerali s-a procedat la
separarea granulometricd a probelor de sol, urmata de fractionarea (5-8
etape de separare) prin metoda magneticd izodinamica. Din fractiunile
minerale obtinute, complecsii organo-minerali au fost separati prin extractie
(pe probe paralele) in sisteme cu doud faze apoase polimer — sare
anorganica pe bazd de polietilenglicool (MW 1550) si prin extractie
secventiald solid — lichid [5; 6]. Complecsii organo-minerali separati prin
aplicarea celor doua procedee de extractie au fost ulterior supuse unui
complex de analize chimice si instrumentale: studii prin microscopie optica
(in lumind naturald §i lumina polarizatd), spectrometrie de absorbtie
moleculara in UV-VIS, FT-IR si Raman, difractie cu raze X, spectrometrie
de fluorescenta cu raze X, analize termice diferentiale [3-6; 11; 12].

3. Rezultate si discutii
Ponderea complecsilor organo-minerali din solurile studiate
variaza Intre 19,65-57,83 % [w/w] (media: 42,10 % [w/w], pentru 68 probe

de sol), ceea ce inseamnd ca peste 50 % din componentii solurilor sunt
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inclusi in complecsii organo-minerali. In compozitia chimico-mineralogica
a complecsilor organo-minerali intrd o varietate larga de specii chimice si
faze minerale, insd ponderea de participare a acestora variaza in limite
relativ restranse: (i) minerale argiloase (varietati amorfe si criptocristaline):
55,18-66,89 % [w/w] (media: 60,63 % [w/w]); (ii) materie organica (acizi
huminici, acizi fulvici, acizi himatomelanici, produsi intermediari de
degradare ai polizaharidelor si proteinelor etc.): 19,71-25.46 % [w/w]
(media: 23,83 % [w/w]); (iii) oxizi si oxihidroxizi de fier (varietati amorfe si
criptocristaline): 5,92-8,65 % [w/w] (media: 7,12 % [w/w]); (iv) geluri
aluminosilicatice, silicatice sau silicoaluminofosfatice,: 3,77-7,23 % [w/w]
(media: 5,31 % [w/w]); (v) apa: 1,46-2,73 % [w/w] (media: 2,06 % [w/w]);
(vi) alte componente (ioni metalici simpli sau complecsi ai fierului si
aluminiului; ioni ai metalelor alcaline si alcalino-paméantoase; elemente
minore: Mn, Cr, Zn, Cu, Ni, V, Mo, B, Se, Cd, Hg, Pb, As etc.; anioni
anorganici: PO,>, SO,* etc.; anioni ai acizilor organici cu masa moleculard
mica etc.): 0,35-1,27 % [w/w] (media: 0,72 % [w/w]) [5, 6]. Aceste date
aratd doud aspecte importante: (i) complecsii organo-minerali nu sunt
compusi stoichiometrici; (ii) diversitatea si proprietatile complecsilor
organo-minerali din soluri sunt determinate in special de structura acestora
(figurile 1-4).

COM-AA/1 10 pm
Natural light / Transmi

Fig. 1. Complecsi organo-minerali cu nucleu argilos amorf (varietati amorfe ale mineralelor
argiloase) in mediu cu continut scazut de apa (COM-AA/1) si in mediu cu continut ridicat de
apa (COM-AA/2).

COM-AC/2 20um
Polarized light/Transmission Scan Natural light / Transmission Scan

Fig. 2. Complecsi organo-minerali cu nucleu argilos criptocristalin in mediu cu continut scazut
de apa (COM-AC/1) si in mediu cu continut ridicat de apa (COM-AC/2).
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Studiile realizate prin spectrometrie FT-IR, Raman §i microscopie optica
au ardtat ca structurile complecsilor organo-minerali au 4-5 nivele de
organizare §i sunt formate, aproape invariant, din: (i) un nucleu — constituit
din varietati amorfe sau criptocristaline ale mineralelor argiloase, oxizilor si
oxihidroxizilor de fier, ioni complecsi sau faze coloidale metastabile; (ii) 3-
4 straturi succesive, dispuse de obicei concentric, constituite din compusi
organici (acizi huminici, acizi fulvici, acizi fitici, produsi de descompunere
ai polizaharidelor si proteinelor etc.), oxizi si oxihidroxizi de fier, minerale
argiloase amorfe, specii ionice simple si complexe, apa etc. Legaturile
dintre componentele complecsilor organo-minerali se realizeaza, atat prin
forte fizice (van der Waals) cat si prin legaturi de hidrogen si legaturi
coordinative [3-5]. Aceste structuri sunt foarte flexibile astfel ca, complecsii
organo-minerali pot adopta usor diferite structuri care le asigurd cea mai
mare stabilitate in anumite conditii specifice fiecarui tip de sol (figurile 1-4).
Tranzitiile structurale ale complecsilor organo-minerali au caracter
quasireversibil si au loc chiar la variatii relativ mici ale conditiilor fizico-
chimice (salinitate, umiditate, pH etc.) din soluri.

i o L ¢

€y oA L7 4 L J |
COM-FAJ’_I 15um COM-FA/2 10 pm
Natural light / Reflection Scan Polarized light/Transmission Scan

Fig. 3. Complecsi organo-minerali cu nucleu de oxizi i oxihidroxizi de fier amorfi in mediu cu
continut scazut de apa (COM-FA/1) si in mediu cu continut ridicat de apa (COM-FA/2).

e g
R )

COM-FC/1 10 um comrcrz 2opmliliilinil]

Polarized light/Transmission Scan Polarized light/ Transmission Scan

Fig. 4. Complecsi organo-minerali cu nucleu de oxizi si oxihidroxizi de fier
criptocristalini in mediu cu continut scazut de apa (COM-FC/1) si
in mediu cu continut ridicat de apa (COM-FC/2).

in functie de structurd si de compozitia chimico-mineralogica
complecsii organo-minerali din soluri pot fi incadrati in in patru grupe
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principale: (i) complecsi organo-minerali cu nucleu argilos — figurile 1-2; in
functie de tipul mineralelor argiloase, stabilitatea acestora variaza in ordinea:
COM cu nucleu allofanic >> COM cu nucleu smectitic > COM cu nucleu
illitic >> COM cu nucleu caolinitic (COM — complex organo-mineral); (ii)
complecsi organo-minerali cu nucleu de oxizi §i oxihidroxizi de fier -
figurile 3-4; in functie de tipul oxizilor si oxihidroxizilor, stabilitatea
acestora variazd in ordinea: Fe(OH); (amorf) > 7y-FeO(OH).nH,O
(Iepidocrocit) > o-FeO(OH).nH,O (goethit) > o-Fe,O; (hematit); (iii)
complecsi organo-minerali cu nucleu ,,ion metalic complex™ (cu cationi in
coordinare tetraedricd sau cationi in coordinare octaedricd); (iv) complecsi
organo-minerali cu ,,nucleu coloidal” [3-6]. Frecventele de aparitie 1n soluri
si stabilitatile cele mai mari le au complecsii organo-minerali cu nucleu
argilos amorf si cei cu nucleu de oxizi si oxihidroxizi de fier amorfi.

4. Concluzii

(i) Complecsii organo-minerali din soluri au compozitii si structuri
foarte complexe, includ > 65 % dintre componentele chimico-mineralogice
ale solurilor si au un rol esential 1n autoorganizarea solurilor si in procesele
pedogeochimice.

(ii) Dupa datele noastre complecsii organo-minerali din soluri sunt
de fapt compusi supramoleculari, cu compozitie nestoichiometrica,
stabilitate chimicd ridicata si structuri flexibile (in functie de conditiile
fizico-chimice adoptd configuratiile care le asigurd stabilitatea cea mai
ridicatd).

(iii) Capacitatea de retinere ridicatd (prin mecanisme mixte
adsorbtie—schimb ionic—complexare) a ionilor si moleculelor organice mici,
respectiv stabilitatea remarcabila 1n conditii fizico-chimice (pH, umiditate,
salinitate etc.) variate indica posibilitatea utilizarii acestor ,,resurse” naturale
ca biosorbent selectiv in diferite domenii. Flexibilitatea structurii
complecsilor organo-minerali face posibila realizarea unor adsorbtii /
desorptii controlate prin modificarea conditiilor fizico-chimice

Suportul financiar pentru realizarea studiilor a fost asigurat de
Academia Romana, Filiala din lasi, Colectivul de Geografie (proiectul Il /
tema 1./ 2014).
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Abstract: Nevoia tot mai mare de securitate conduce la adoptarea la nivel mondial de
documente de identitate electronice avansate, ca mijloace principale de confirmare a
identitatii §i a dreptului de a calatori. Dispozitivele optic variabile (OVDs) sunt acum comune
in domeniul securizarii documentelor. Ele oferd caracteristici tehnologice de ultima generatie
impotriva contrafacerii. Pentru un non expert este dificil, daca nu aproape imposibil, sa faca
distinctia intre toate tipurile de dispozitive, astfel incdt sunt asimilate sub termenul de
“holograme”.

Keywords: holograma, OVD, difractie, tridimensional, DOVID, securizare, laser.
1. Introducere

sistemelor moderne de copiere si reproducere, sunt necesare dispozitive ce
au caracteristici eficiente de protectie a documentelor. Hologramele sunt
folosite atat la fabricarea bancnotelor, cat si a documentelor personalizate
precum pasapoarte, carti de identitate, permise de conducere, carduri de
credit, etc.

Holograma, in sensul termenului inventat de Dennis Gabor in 1947,
reprezintd un dispozitiv care la iluminarea cu un prim front de unda
genereaza un al doilea front de unda care constituie reconstructia optica a
spatiului tridimensional [1, 2].

Conform Dictionarului Explicativ, holograma (fr. hologramme)
reprezintd o placd fotograficd pe care sunt inregistrate, sub forma unor
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dungi fine si paralele, atdt amplitudinile undelor luminoase care vin de la un
obiect, cat si fazele acestor unde.

Prin urmare, holografia reprezinta tehnica de inregistrare si redare
a imaginii tridimensionale a unui obiect.

In 1962, Emmett Leith si Juris Upatnieks de la University of
Michigan [3], utilizand laserul si addugand o tehnica imprumutatd din
munca lor in domeniul radarelor, au obtinut prima transmisie prin laser a
hologramelor unor obiecte tridimensionale. Aceste holograme produceau
imagini de o claritate uimitoare, similare celor reale, dar necesitau lumina
laserului pentru a fi vizualizate. Tot in 1962, Dr. Yuri N. Denisyuk din
Rusia [4] a combinat holografia cu munca lui Gabriel Lippman (laureat al
premiului Nobel in 1908) din domeniul fotografiei in culori naturale.
Abordarea lui Denisyuk a dus la obtinerea hologramei care, pentru prima
data, putea fi observata la lumina unui bec incandescent obisnuit.

Interferenta dintre lumina imprastiata si
fasclculul de referinta este inreglstrata
pe un film

Lumina imprastiata are un

Film e——— ... -
~" front de unda complex

Unde plane \
Fascicul de referinta

Laser »

> Obiect

Fascicul oblect
Divizor de fascicul

Fig.1. inregistrarea imaginii [5]

Difractia fascicululur Taser
prin reteaua hologramei
reconstruieste unda imprastiata originala

/
Un observator vede obiectul

ca fiind localizat aict
Holograma :
(filmul developat)

E

Fasciculul laser de-alungul
directier tasciculului de

referinta

Fig. 2. Redarea imaginii [5]
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Pentru a obtine o holograma, fasciculul laser este divizat in doud
fascicule. Unul din acestea este reflectat pe obiect, de unde ajunge pe filmul
pe care se inregistreaza holograma, iar celalalt fascicul este trimis direct pe
filmul de inregistrare (fasciculul de referintd). Prin interferenta fasciculului
imprastiat pe obiect si a fasciculului de referintd se obtine o figurd cu linii
microscopice luminoase si Intunecoase. Figura este inregistratd pe film
obtinandu-se o holograma.

Diferenta de principiu intre o fotografie obisnuita si o holograma
consta in faptul cd fiecare punct al unei fotografii poartd informatie despre
intensitatea (eventual si culoarea) unui punct sau a unei mici zone din
obiectul fotografiat, in timp ce in holografie informatia despre fiecare punct
din obiect este distribuitd pe intreaga suprafatd a hologramei. Undele
electromagnetice reflectate de scena holografiatd sunt inregistrate cu
fidelitate de suportul holografic si reconstruite apoi la redarea hologramei.
Astfel, holograma devine un fel de fereastra prin care ochiul percepe acelasi
camp luminos pe care l-a produs anterior scena Inregistratd. Pentru a
demonstra acest concept rupem dispozitivul optic variabil in bucati mai mici
si putem observa incd intregul obiect prin fiecare bucatica din holograma.
Pierdem insa din rezolutie pe masura ce micsoram dimensiunea hologramei
in acelasi mod in care prin reducerea dimensiunii deschiderii la aparat de
fotografiat - scena devine "incetosata".

iridescence

diffraction interference

structures structures structures structures
ers butterfly wings soap film peacock feather
cen sheat wings oil film

R - zero order pearl lustre coated stacks many layer

[ I I I |

multiplane graphical diffractive all-dielectric volume reflection
clements identification « ) 1
rainbow device metal-dielectric
hologram dot matrix (opaque) coextruded
foils

| first order l | zero order | | single layer l | multilayer ‘

holographic pixelgram
stercogram liquid erystals

Kinegram

Fig. 3. Tipuri de OVD-uri iridescente [7]

487



EUROINVENT 2014

Tehnica holografica are la baza fenomenele de difractie si
interferentd. Printre OVD-urile non-iridescente se numara dispozitivele
gravate laser cu imagini multiple (MLI — Multiple Laser Image) care sub un
anumit unghi de observatie pot afisa informatii diferite, precum si portretele
perforate laser. OVD-urile iridescente care au fost dezvoltate au la baza fie
difractia luminii (DOVID - Dispozitive de Imagine Variabile Optic prin
Difractie), fie interferenta de lumind (ISIS - Structuri de Imagine de
Securitate cu Interferente) [6]. Tendinta actuala constd in integrarea acestor
doua efecte Intr-un singur dispozitiv.

2. Dispozitive tip Imagine Variabile Optic prin Difractie (DOVIDs)

in scopul de a captura dimensiunea adancimii unui obiect, faza este
inregistrata in holografie prin suprapunerea unei unde luminoase secundare,
asa numita undd de referintd, peste unda obiectului ce urmeaza a fi
reconstruit. Holograma este asadar rezultatul interferentei obiectului cu
unda de referintd. Unda obiectului original este reconstruitd din holograma
prin difractia undei de reproducere. Cele mai intalnite holograme la
securizarea documentelor sunt:

2.1. Hologramele cu reflectie in lumina alba (White-light
Reflection Holograms)

Avantajele acestui tip de holograma constau in faptul ca lumina
laserului este necesard doar pentru a Inregistra, nu si pentru a vizualiza o
holograma. Cand o astfel de holograma este inregistratd, fasciculul de
referinta si fasciculul obiectului lovesc filmul din directii diferite. in timpul
reconstructiei, lumina trebuie sa atingd holograma din aceeasi parte ca si
fasciculul de referintd din timpul capturii. in acest caz, observatorul este
pozitionat pe aceeasi parte a hologramei, ca si sursa de lumina. Deoarece
lumina modulata este reflectatd de la sursa de lumina catre observator, acest
tip de holograma mai poarta numele de holograma de reflectie.
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Fig. 4. Holograme carduri MasterCard : (a) holograma autentica si (b) holograma contrafacuta

(8]

@) (b)

Fig. 5. Holograme carduri VISA : (a) holograma autentica si (b) holograma contrafacuta [8]

2.2. Hologramele matrice de puncte (Dot matrix Holograms)
Acestea sunt formate din structuri de difractie mici, de tip pixel,

care formeaza o matrice. Fiecare dintre aceste “puncte holograma” este
generat de interferenta controlatd a doud fascicule laser Intr-un material
sensibil la lumind. Fiecare punct contine o retea de difractie cu o orientare si
perioada definite. Aceste tipuri de holograme sunt generate de calculator si
aratd structuri 2D, respectiv 2D/3D. Flexibilitatea posibilelor modele,
precum si disponibilitatea relativ nerestrictionatd a utilajelor/masinilor
necesare, fac ca aceastd tehnologie sa fie utilizatd in Dispozitivele de
Imagine Variabile Optic prin Difractie.
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Fig. 6. OVD 2D/3D folosit la securizarea unui software Microsoft
(Applied Holographics, UK) [9]

in domeniul securizirii documentelor si bancnotelor, cele mai
folosite dispozitive optic variabile, de altfel si marci inregistrate, sunt:

a. Kinegrama — Holograma generatd de calculator capabila si
producd imagini multiple de inaltd rezolutie. Kinegrama contine tipuri
speciale de elemente optice de difractie generate de calculator, cu reliefuri
(grile) de suprafatd simetrice si asimetrice. In mod tipic, aceste grile sunt
dispuse conform unei grafici vectoriale si pot fi proiectate in moduri diferite
pentru a produce efecte cinematice, de schimbare a culorii, inversare a
contrastului si alte efecte speciale. Kinegramele sunt dezvoltate de OVD
Kinegram Corporation.

Fig. 7. Kinegrama folosita la bancnotele de 50 Euro [10]

b. Dispozitive de identificare cu difractie (DID-Diffractive
Identification Device) - constau intr-un grilaj lamelar dielectric cu indice
ridicat, de sectiune dreptunghiulard, incorporat intr-o matrice polimerica cu
indice scazut. Aceste structuri de securitate sunt dezvoltate de catre
Institutul Paul Scherrer (Elvetia) [11]. Ele sunt compuse din grilaje cu
perioade (p) mai mici decat lungimea de undd a luminii (p < 400nm).
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Frecventa retelei este dincolo de 2500 lamele/mm, astfel incat difractia de
ordinul intai este la un unghi prea mare pentru a fi existent.
Aceste dispozitive au urmatoarele specificatii si avantaje:

> Imagine in doud culori de difractie vizibile la unghi de
reflectare directa;

> Doua culori spectaculoase de permutare, atunci cand se
roteste la 90°;

> Vizibilitate excelenta in lumina difuza;

> Simplu si usor de memorat si comunicat;

> Imposibil de copiat cu cerneluri, lacuri de metal sau
cristale lichide;

> Imposibil de copiat cu tehnici holografice traditionale.

Fig.8. Dispozitive de identificare cu difractie (DID) — Pasaport Franta [12]

c. Identigrama - este un element de securitate holografic utilizat in
pasapoarte si carti de identitate, combindnd mai multe elemente individuale,
precum:

> o imagine faciald holografica a titularului;

> MRZ (zona de citire optica) si elemente care sunt identice
pentru toate documentele din serie.
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De exemplu:

e vulturul german in 3D

structuri cinematice

macroimprimare

microimprimare

elemente verificabile prin citire optica

Fig. 9. Pagina cu datele de identificare (Pasaport Germania) [12]

3. Inovatii in domeniul dispozitivelor optic variabile

3.1. Combinatii de tehnici de gravare laser cu
Dispozitive de Imagini Variabile Optic prin Difractie

in afard de tehnologia inalti si valoarea anti-contrafacere asociat,
gravura laser are avantajul suplimentar de a permite scrierea de informatii
variabile. Prin urmare, asocierea cu tehnologia Dispozitivelor de Imagini
Variabile Optic prin Difractie reprezintd un important demers Impotriva
contrafacerii, dar si impotriva falsificarii. O evolutie recentd in acest
domeniu este inventia lui Brongers, si anume transgravarea [13, 14] .
Aceastd tehnicd implicd gravarea laser a unor informatii variabile intr-un
dispozitiv optic variabil in asa fel incat informatiile variabile sunt ele insele
iridescente din nou.
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0005090

Fig. 10. Combinatii de tehnici de gravare laser cu Dispozitive de Imagini
Variabile Optic prin Difractie: a) perforatii laser; b) transgravare; c) gravura laser [8].

3.2. Combinatii de efecte iridescente si Portrete Perforate laser

Portretul perforat laser este o aplicatie de gravare cu laser
dezvoltatd de TAI (Industrial Automation Integrators, Olanda), in special
impotriva falsificarii documentelor de identitate [15].

a) i (b) i

Fig. 11. Portret perforat laser intr-un substrat imprimat cu cerneala optica variabila: (a) imagine
pozitiva in lumina transmisa, (b) imagine negativa in reflexie iridescenta si (c) imagine pozitiva
in reflexie difuza [8]
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Acest dispozitiv constd intr-un portret perforat prin substratul
documentului (de exemplu, plastic, hartie), rezultdnd o fotografie in umbra,
suplimentard portretului comun. Modularea imaginii este realizata fie prin
modulatia frecventei, fie prin modulatia dimensiunii de perforare, fie o
combinatie intre cele doua. In functie de metoda de productie, observati in
reflexie difuza, imaginea perforatd poate fi invizibild sau vizibila ca o
imagine negativa maronie.

3.3. Microimagini de ultra inaltd rezolutie

Una dintre cele mai importante descoperiri din domeniul
dispozitivelor optice de securitate precum OVD, o reprezintd marirea
rezolutiei microimaginilor (pana la 24.000 dpi sau aproximativ un micron).
Riscul de contrafacere a fost redus considerabil de progresele recente din
industria microimaginilor incorporate in documentele de identitate.
Imaginile difractive ascunse ofera caracteristici de securitate excelente cu
conditia ilumindrii cu un laser de intensitate scazuta.

C1UTPZ3145890<e cecexcecaeccess
650714 3FO402048UTPLEaLEcetes =
GREENLYCCORISSACCEECELLLCedas ]

Fig. 12. Microimagini ce contin modele difractive ascunse [16]

4. Concluzii

Valoarea elementelor de securitate prezentate se bazeaza pe pragul
tehnologic pe care il ridicdi impotriva contrafacerii si falsificarii, si a
factorilor umani implicati in inspectarea lor. Nano-tehnologia se ridica de
multe ori peste capabilitatea organizatiilor criminale. Sinergia schimburilor
de culori, a imaginilor si informatiilor personale variabile bine definite,
reprezinta viitorul in materie de dispozitive optic variabile, si bineinteles a
documentelor securizate.

Multumiri. Cercetare finantatd prin proiectul Promovarea
cercetarii stiintifice din domeniul criminalisticii in activitatea judiciard, cod
contract: POSDRU/86/1.2/5/62307, proiect cofinantat din Fondul Social
European prin Programul Operational Sectorial Dezvoltarea Resurselor
Umane 2007-2013.
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Abstract: Stadiul actual al starii de conservare a multor monumente foarte vechi este
determinat de agresivitatea mediului, care este in crestere, dar si de activitatea umand, de
atitudinea membrilor comunitdatii fata de bunurile de patrimoniu cultural si de implicarea sau
neimplicarea institutiilor din zond. Lucrarea de fatd are drept scop prezentarea voluntariatului
cultural ca posibila resursa importantd in managementul procesului de conservare stiintifica
integrata si exploararea cdtorva aspecte ale conceptelor de conservare participativa §i
colaborativi asumate de conservarea stiintificd integratd a patrimoniului cultural. In mod
secundar, sunt studiate modalitati prin care membrii comunitatii (persoane fizice si juridice)
pot fi stimulati pentru a deveni voluntari activi, respectiv colaboratori si promotori in
procesul de valorificare a bunurilor de patrimoniu cultural. In acest sens lucrarea de fatd
abordeaza politicile actuale nationale si internationale, prin punerea accentului asupra
accesului publicului la obiectivele de patrimoniu.

Cuvinte cheie: stiinta conservarii, politici nationale si internationale, deteriorare constienta,
implicare.

1. Introducere

Termenul generic de conservare, include in mod distinct activitatile
de investigare/cercetare, prezervare si restaurare ce au in atentie pastrarea
nealteratd a aspectului bunurilor de patrimoniu cultural si natural (si a
mesajelor pe care le transmit) si valorificarea continud a acestora [1]. Printre
acestea un loc semnificativ il ocupa [2] dezvoltarea infrastructurii si a
parteneriatelor cu institutii, ateliere si laboratoare pe teme noi de cercetare si
respectiv, formarea unor retele de astfel de centre, cu sustinerea unor
structuri manageriale ce implica si promoveazd activitatea de voluntariat
cultural.

Stiinta Conservarii cuprinde un sistem de masuri [3] ce are in
atentie protectia si valorificarea continud a bunurilor de patrimoniu cultural
si natural in mod integrat, la nivel de micro si macrosistem. In acest sens,
se urmareste elaborarea si utilizarea unor norme unanim acceptate prin care
conservarea integratd sia devind stimulativd pentru toti reprezentantii
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societatii, atat din ambitul public, cat si din cel privat. In aceasta directie se
impune si un control riguros al influentei tuturor activitatilor domestice si
industriale din acelasi areal, cu inlaturarea totald a surselor de poluare,
dezvoltarea dirjjata a infrastructurii edilitare, reglementarea circulatiei si
transporturilor, delimitarea zonelor de protectie si elaborarea
statutului/functiilor acestora, cresterea nivelului de educatie culturalda si
ecologica etc. [1].

La toate acestea se mai adauga si ideea unanim acceptatd in prezent ca
viitorul patrimoniului cultural poate fi asigurat numai prin implicarea
voluntard si activd a membrilor comunitatii, patrimoniul constituind si un
ingredient vital al dezvoltarii locale durabile.

2. Politici de management cultural

Rolul comunitatii in procesul de management al patrimoniului
cultural a fost punctat in World Heritage Convention din 1972, care
promova o politicd generald prin care patrimoniul cultural si natural
urmareste sa ofere o functie importanta in viata comunitatii. Acest rol a fost
recunoscut si in alte carte si evenimente internationale ulterioare precum:
Lausanne Charter (1990) [4] prin care se incuraja implicarea comunitatii
locale in procesul de dezvoltare culturald, Budapest Declaration (2002) [5]
care punea accent mai mare pe implicarea activa a comunitatilor locale, la
toate nivelurile, in conservarea si managementul bunurilor Patrimoniului
Mondial, Intangible Heritage Convention (2003) [6], care solicita de
asemenea participarea comunitatii in procesul de conservare, Faro
Convention (2005) [7] care viza o mai mare sinergie intre reprezentantii
publici ai managementului patrimoniului, Cultural Heritage Forum (2005)
[8], organizat de Europa Nostra, in colaborare cu CESE, la Bruxelles, in
cadrul caruia s-a insistat pe implicarea activd a institutiilor si cetitenilor in
conservarea patrimoniului cultural si constientizarea chiar a beneficiilor
personale care pot rezulta prin aceasta atitudine [9].

Incepand cu anii 1990, Comitetul Patrimoniului Mondial a
incurajat puternic implicarea comunitatii In conservarea $i managementul
bunurilor de patrimoniu cultural si natural, Insd in contextul actual al
societdtii comunitatile sunt, uneori, in conflict, iar solutionarea unor astfel
de situatii necesitd respect, consens si negociere asa cum este indicat in
Nara Document (1994) [10], Burra Charter (1999) [11] si UNESCO
Recommendation on Historic Urban Landscapes (2011) [12]. In acest
context relatia dintre patrimoniul cultural si implicarea voluntara atat a
institutiilor, cat si a cetatenilor obisnuiti are in atentie o serie de aspecte
complexe si impune o analizd obiectiva pentru a putea stimula pasiunea si
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interesul membrilor comunitétilor care doresc sa se implice si sa promoveze
contactul publicului cu cultura.

Politicile actuale privind Stiinta Conservarii aduc in prim plan
faptul ca participarea activa a cetatenilor, respectiv voluntariatul cultural
trebuiesc sa fie integrate politicii de conservare a patrimoniului cultural,
aceasta implicare fiind esentiala mai ales cand este vorba de patrimoniul
unei populatii autohtone [13]. In acelasi timp, activitatea voluntara trebuie
sa fie fondatad pe accesul la cunoastere, informarea publicului fiind un
element foarte important in managementul conservarii integrate a bunurilor
de patrimoniu [14].

Prin stabilirea unui raport interactiv cu cetatenii, prin promovarea
unei intelegeri mai profunde a tuturor activitdtilor din domeniul Stiintei
Conservarii, prin difuzarea informatiilor obtinute din activititile de
cercetare istoriografica, investigare tehnico-stiintifica si artistica, prezervare
si restaurare, precum si cele referitoare la noiile sisteme de etalare,
valorificare si tezaurizare si prin furnizarea de consultantd si asistentd
tehnicd in domeniu se contribuie la respectarea drepturilor culturale
europene de acces si de participare la viata culturala care sunt fundamentale
in managementul patrimoniului cultural. [15]. Acestea sunt garantate, in
prezent si 1n viitor, atat prin activititile de conservare si prezentare/etalare
desfasurate de specialistii In domeniu (conservatorul stiintific, restauratorul,
curatorul, muzeograful etc.), cat si prin faptul ca, tot mai adesea, acestia
includ in echipele de lucru artistii si localnicii nativi ai comunitatilor
dezvoltate in regiunile cu patrimoniu tangibil de valoare [16; 17].

3. Aspecte privind voluntariatul cultural

Rezolutia Parlamentului European din 22 aprilie 2008 privind
voluntariatul precizeaza ca aceastd activitate se bazeaza pe cultura
gratuitatii si daruirii ce conduce la descoperirea unei noi culturi, cea a
solidaritatii, dezvoltarii sustenabile, nonviolentei, responsabilitatii si
respectului fatd de semeni si reprezintd in acelasi timp o fortd care
alimenteaza societatea civila, intireste solidaritatea si implicd participarea
directa a cetatenilor in dezvoltarea locala.

Considerandu-se rezolutia anterior amintitd, anul 2011 a fost
proclamat Anul European al Voluntariatului si a avut ca obiectiv incurajarea
si sustinerea, mai ales prin schimburile de experientd si de bune practici,
eforturilor Comunitatii Europene, a Statelor membre, a autoritatilor locale si
regionale de a crea la nivelul societatii civile conditii favorabile solidaritatii
si coeziunii sociale [18]. In acest context au fost chemati la actiune nu doar
reprezentantii administratiei locale responsabili cu politicile culturale si
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educationale, dar si ceilalti formatori din structurile publice si private,
asociatii si ONG-uri furnizoare de servicii culturale si educationale,
profesionisti din institutiile de cultura etc. Din initiativele acestora, In mod
particular a Cesvot - Centro Servizi Volontariato Toscana, Italia si
Fondazione Promo P.A. au rezultat doua documente semnificative privind
voluntariatul cultural si anume, Magna Charta del volontariato per i beni
culturali, respectiv Guida all’uso del volontario informato. Acestea au ca
obiectiv crearea unui cadru pentru recunoasterea, programarea i
organizarea activitatii de voluntariat in domeniul patrimoniului cultural.

In Charta Magna se conturezi, in mod deosebit, faptul ci voluntarii
pentru culturd si operatorii muzeali reprezintd doi stdlpi puternici in
valorizarea bunurilor de patrimoniu cultural. Totusi ambitul cultural este
destul de solicitant pentru voluntarii din muzee (supraveghere, primire,
mediere, interpretariat, asistentd, informare, orientare), chiar daca din punct
de vedere educativ se apropie foarte mult de statutul de vizitator, pentru ca
el ocupa o pozitie intermediard de liant intre personalul muzeistic si
vizitatori. [19]. Plecand de la aceastd constatare la nivel european s-a
evidentiat necesitatea unui model nou de conducere orientat catre un sistem
de management comun, citre dezvoltarea unor politici culturale inovative si
catre formarea unui numar tot mai mare de voluntari in muzee, in santiere
arheologice, edificii monumentale sau rezervatii naturale [20].

4. Concluzii

Voluntariatul cultural contureazd un segment important din
magementul patrimoniului cultural §i reprezintd in acelasi timp un
instrument eficient atat pentru o constientizare mai buna a mostenirii
nationale cat si pentru generarea unui sprijin celor care lucreaza deja in
conservarea si promovarea bunurilor culturale si a arealelor bogate in arta
traditionala si cultura.

in fata schimbarilor actuale la nivel institutional si social
specialigtii din domeniul conservarii bunurilor de patrimoniu, alaturi
membrii comunitatii implicati activ si voluntar au sarcina de a oferi servicii
tot mai complexe prin care sa transmita publicului informatii cat mai exacte
despre trecut. Prin aceasta abordare publicul este educat si transformat ntr-
un actor socio-cultural activ, intr-un colaborator in procesul de
prezervare/restaurare al bunurilor apartindnd patrimoniului cultural si
natural si intr-un promotor al valorilor culturalesi traditionale.
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Abstract: Lucrarea de fafa prezinta metodologia si importanta identificarii speciilor lemnoase
a obiectelor arheologice din patrimoniul cultural. Pentru a deosebi speciile arborilor folosind
informatiile obtinute prin examenirea lor cu ochiul liber sau lupa, este nevoie de foarte multa
experientd si uneori aceasta este insuficientd. Datorita asemandrilor dintre aspectul diferitelor
tipuri de lemn, s-a recurs la indentificarea speciilor cu ajutorul Microscopiei Optice. Aceasta
metodd ofera informatii despre celulele lemnoase, asezarea lor, tipurile de celule si canale
prezente, marimea lor, starea de conservare a tesutului, atacul fungic sau xilofagic, cat si alte
informatii ce pot ajuta la autentificarea si conservarea obiectului in studiu. Pentru a identifica
specia lemnoasd a unui artefact cu ajutorul Microscopei Optice este nevoie de o probd de
lemn de Icnm’. Aceasta va fi pregatiti in prealabil pentru a oferi elasticitate si vizibilitate,
dupa care cu ajutorul unui microtome se vor tdia trei sectiuni din probd, pentru fiecare fata:
tangentiald, transversala si radiald. Sectiunile vor fi la randul lor prelucrate pentru a oferi o
buna vizibilitate a fesutului. Identificarea propriu-zisa se face prin analiza elementelor
componente §i compararea lor cu referinte din atlasele specializate.

Cuvinte cheie: identificarea speciei lemnoase, M.O., artefacte de lemn, microtome

1. Introducere

Identificarea speciei lemnoase a artefactelor arheologice poate
aduce informatii noi asupra originii obiectului sau sa ofere o altd
perspectiva  autentificarii acestuia, dealtfel fiind necesarda datarii
dendrocronologice. Pentru aceasta este necesara analiza sectiunilor
microscopice pe 3 directii, si anume transversald, radiald si tangentiala.
Metoda de identificare microscopica nu poate fi aplicata in cazurile in care
proba este foarte micd, ceea ce se poate intdmla in cazul unor artefacte din
patrimoniului cultural. Mai mult decét atat, probele din lemn sunt adesea
prea fragile pentru a putea fi preparatele pentru microscopie, datoritd unui
atac biologic sau a degradarii [1].

Este nevoie de o lunga perioada de timp pentru a instrui o persoana
sa fie competenta in identificarea speciei lemnoase. Mai mult, examinarea
manuald a esantionului de lemn poate fi foarte subiectivi. In prezent,
blaturile de lemn sunt examinate cu ochiul liber sau, uneori, cu ajutorul unei
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lupe [2]. In plus fati de caracteristicile macroscopice ale lemnului,
caracteristicile fizice, cum ar fi greutatea (continut diferit de umiditate),
culoarea (variatiile ei), mirosul, duritatea, textura si aspectul de suprafata
sunt de asemenea luate in considerare. Pentru specimenele necunoscute se
folosesc chei dihotomice, unde se prezintd pas cu pas procedura de analiza
cu privire la examinarea structurii lemnului [3].

2. Materiale si tehnici

Majoritatea lemnelor sunt imposibil de diferentiat fara ajutorul
unui microscop. Uneori fiind necesare mult mai multe investigatii pentru a
stii cu certitudine specia. Un prim lucru, deosebit de important este tipul de
lemn: este de esentd moale sau tare? Lemnele de esenta moale sunt
coniferele sau gymnosperme. Lemnele de esentd tare sunt in cea mai mare
parte foioasele, numite si angiosperme [4].

Lemnul este un ansamblu de tesuturi de origine secundara, formate
din pereti lignificati, rezultat al functionarii spre interior a cambriului [5].
Cambriul sau zona generatoare libero-lemnoasa apare in fascicolul primar al
tulpinii, intre liber si lemn, fiind constituit dintr-un singur strat de celule
tinere a cdror singurd insusire este de a se divide. Din diviziunea celulelor
cambiale se diferentiazd spre exterior leberul secundar, iar spre interior
lemnul secundar [6]. La speciile lemnoase din zona temperata, cambiul este
inactiv In perioada de iarna, fiind reactivat sub influenta hormonilor de
crestere, primavara. Aceasta functionare particulard a cambiului conduce la
aparitia unor limite structurale, deci observabile intre cresterile anuale [4].
Acestea definesc inelele anuale, distinct vizibile la speciile de rdsinoase si
foioase cu distributia porilor inelard si mai putin vizibile macroscopic la
foioasele cu o distributie a porilor difuza [7]. Lemnul nou creat are rolul de
a transporta seva in tot cuprinsul copacului. Cand viata acestor celule se
incheie, ele devin inactive si sunt transformate in duramen. Aceastd
transformare a celulelor se prezintd cel mai adesea si printr-o coloratie
specifica, devenind totodatdi mai putin poros si mai dur. Benzile
concentrice compuse din zone inchise si deschise la culoare formeza inelele
anuale (Fig. 1.). Varsta arborelui poate fi masuratd numarand aceste inele
[8]. Aspectul inelelor anuale variza in functie de climatul si mediul in care
cresc copacii. Spre exemplu in zonele temperate inelele anuale sunt vizibil
distincte, alternand nuantele inchise cu cele deschise.
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- L »
Fig.1. Structura macromoleculara a lemnului [9]

Diferentele dintre lemnul moale si cel tare se observa la nivel
microscopic. Astfel coniferele prezinta o structurd macroscopica a lemnului
relativ simpla, uniformad, prin traheidele longitudinale, razele medulare,
parenchimul longitudinal si canalele rezinifere, remarcidndu-se absenta
traheelor (vase perfecte) si a fibrelor lemnoase (Fig. 2a). Lemnul de
primdvara este format din traheide cu lumenul mai mare si cu membrane
mai subtiri, iar cel de toamnd din traheide cu lumen mai mic si pereti
celulari ingrosati. Trecerea de la lemnul timpuriu la cel tarziu se poate face
progresiv (la molid) sau relativ brusc (la brad, duglas, larice).

Canale de rasina aratd similar cu vasele din lemn de esentd tare dar
sunt adesea mult mai mici. Acestea creeaza rasind pentru a se apara
impotriva atacurilor insectelor [4]. Acestea se gasesc cel mai adesea gasit in
inelele de crestere. Nu toate rainoasele contin anale rezinifere. Speciile care
prezinta aceste canale sunt pinul, molidul, laricele, bradul. Coniferele care
nu au canale rezinifere sunt cucuta, cedrul, chiparosul si tisa.

Fig. 2. Structura microscopica: a) lemnul moale, b) lemnul tare [10]
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Canalele rezinifere au dimensiuni variate, arborii cu canale mari de
rasind sunt in general pinii [3].

Speciile de foioase prezintd o structurd microscopica a lemnului
mult mai complexd, comparativ cu coniferele (Fig. 2b). Daca la rasinoase
traheidele longitudinale indeplinesc functie dubla (fiziologica si mecanica),
in sectiune transversald, vasele apar sub forma de pori, care pot fi izolati,
grupati in siruri radiale, tangentiale sau oblice, diseminati mai mult sau mai
putin regulat pe suprafata inelului annual [11]. Dimensiunile lor pot fi
constante sau descresc gradual, de la lemnul timpuriu spre cel tarziu. in
raport cu caracteristicile porilor, la speciile de foioase se disting urmatoarele
tipuri de lemn [5, 12].

- Lemn cu distributia inelarda a porilor (cu zona initiala poroasa),
la care porii lemnului timpuriu au diametrul mult mai mare in raport cu
lemnul tarziu. La inceputul sezonului de vegetatie se formeaza una sau mai
multe benzi de pori mari, urmati de pori mici, dispersati in grupe mici (la
frasin), in siruri radiale (la stejar), oblice (la castan) sau tangential (la
salcam, ulm) (Fig. 3a).

- Lemn cu distributia porilor difuza la care elementele de vase au
un diametru relativ constant pe intreaga intindere a inelului anual, fiind
repartizati uniform in masa lemnului. Acest tip de lemn se intalneste la
mesteacan, plop, fag, nuc, tei etc. (Fig.3b).

- Lemn cu distributia porilor semi-inelard (cu zond semiporoasd)
la care vasele au relativ aceleasi dimensiuni pe toata latimea inelului anual,
dar cu tendintd de grupare in lemnul timpuriu sub forma de benzi inelare.
Un exemplu tipic, este lemnul de cires. (Fig.3c).

a b c
Fig.3. a) Lemn cu distributia inelara a porilor, b) Lemn cu distributia porilor difuza,
¢) Lemn cu distributia porilor semi-inelara [13]

In zona tropicald, multor copaci le lipsesc aceste semne biologice
ceea ce face ca datarea prin dendrocronologie sa nu fie posibila. Deasemeni
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inelele anuale variazd §i in grosime, pe masura ce arborele imbatraneste
acestea devin mult mai dese, circumferinta trunchiului crescand din ce in ce
mai greu. Modelul pe care noi il vedem pe sectiunea unui trunchi este
rezultatul variatiei de lemn tarziu si lemn timpuriu, totusi la anumiti copaci
nu apar diferente semnificative intre inelele de crestere [14]. Aceste variatii
structurale determina caracteristicile fizice de baza ale lemnului, clasandu-
1 in doua mari categorii: lemn de esentd moale si lemn tare. Specii precum
bradul, molidul, pinul, reprezinta lemnul moale, acesta avind densitate mica,
rezistentd mare si eleasticitate. La capatul opus se afld arborii seculari
(stejarul, castanul, plopul) ai caror lemn are o rezistentd deosebitd, densitate
mare $i nu au elasticitate. Spre exemplu un lemn foarte usor precum lemnul
de balsa, are o izolatie termica foarte buna. Nucul american are o rezistenta
foarte mare la socuri, mahonul are o excelenta stabilitate dimensionala [8].

Dupa examinarea porilor, trebuiesc analizate razele. Acestea arata
ca niste dungi mici, care traverseaza perpendicular lemnul pe fata
transversald. Rolul lor in lemn este de transport de nutrienti si apa pe
orizontala arborelui. Razele in cele mai multe specii sunt unice si permit
usor identificarea. Stejarul de exemplu, are raze foarte mari, vizibile cu
ochiul liber. Sycamorul poate fi identificat prin numarul mare de raze.
Examinarea suprafetei tangentiale si radiale a lemnului pot duce la
identificarea speciei lemnului. Razele variaza atat in indltime si latime,
astfel examinarea ambelor suprafete este un element cheie in identificarea
speciilor de lemn [7]. Privind suprafata tangentiala pot fi observate razele
perpendiculare, putdnd fi masurata grosimea lor. Unele raze sunt mai late, in
timp ce altele sunt greu observabile. Razele stejarului pot avea catica
centimetri grosime (stejar alb) sau mai putin (stejar rosu). Pe suprafata
radiald taiata din proba de lemn, razele sunt de multe ori expuse. Multe
specii de arbori au un numar mare de raze, formand un desen cu aspect de
tesatura, o caracteristica foarte atractiva din punct de vede grafic [4].

Parenchimul este reprezentat de celule cu pereti subtiri, care
stocheazd nutrientii in lemn. Aceste celule sunt rare in rasinoase, dar
prezente in numar mare in lemnul de esenta tare. Parenchimul este de multe
ori greu de observat, dar poate fi util in identificarea lemnului. Aceste celule
pot fi separate In doua grupe, paratrahealad (pori de contact sau vase) sau
aportracheal (nu sunt atasate porilor)[14].

Pentru a indentifica specia lemnoasa microscopic, este nevoie de o
preparare prealabila a esantionului in functie de starea acestuia. Preparearea
preliminara presupune taierea probelor la o grosime de 1cm. Téierea trebuie
facutd cu o lama ascutitd pentru a preveni ruperea si strivirea fibrelor, cubul
de lemn urmand a fi prelucrat cu micotomul pentru a taia sectiuni sufficient
de subtiri. Lemnul uscat, cu o duritate medie trebuie inmuiat prin imersie in
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apa clocotitd timp de 1-2 ore sau intr-un amestec de 96%alcool, apa si
glicerina in proportie de 1:1:3. Lemnul verde poate fi sectionat fara a
necesita inmuiere. Tesuturile moi si heterogene precum scoarta sau
cambriul se impregreaza cu parafind. Lemnul saturat de apa este scufundat
in parafind cu concentratii successive de 30%, 60% si 100% si lasat in
fiecare solutie 24 de ore [15].

Sectionarea suprafetelor se poate face cu un microtome manual
sau cu unul automat care are o acuratete mai mare si o manevrabilitate mai
bund. Pentru lemn se foloseste lama wedge, foarte bine ascutitad. Lama si
suprafata de tdiere trebuie sd aibd un unghi de aproximativ 15° pentru
lemnele de esentd durd si 8° pentru cele moi. Grosimea standard a
sectiunilor pentru microscopie prin transmisie este de 15u. Sectiunile de
lemn vor fi luate de pe microtome cu ajutorul unei pensule si intinse pe
lamele de scticla acoperite [16] (Fig. 4a, b, c,).

H . ; ‘ : ' S 3 o I :
‘ i o . SN i | N . { V.‘_& ¥, ;
Fig. 4. Microfotografii ale lemnului de tei (sectiuni tdiate cu bisturiul): a) tangential, prin
transmisie, 500X, b) transversal, prin reflexie, 400X, c) radial, prin reflexie, 500X

Pentru ca structura celulard s fie mai usor analizabild, sectiunile
de lemn se pateaza. In aceastd proceduri de foloseste indeosebi safraninul.
O metoda de patare a probelor consta in imersia sectiunilor n apa Javel
pentru 15-30 minute, urmand apoi clatiri repetate cu apd distilatd. Se va
adauga solutia de safranin cae va fi lasatd pe proba cca. 5 minute. Dupa
clatirea cu apa, se va clati si cu alcool 50%, apoi 96% pana ce excesul de
colorant a disparut, la urma o ultima clatire cu alcool 100%. Dupa ultima
clatire sectiunea va fi imersatd n xylol apoi va fi acoperitd cu rasina
sintetica care va fi uscatd in cuva la 50-60°C pentru 24 de ore [16].

in 1998 R. Jordan, a dezvoltat un sistem de clasificare a speciilor
lemnoase pe baza analizei semnalelor ultrasonice. Multe specii de lemn au
diferite raspunsuri subtile datoritd propriilor caracteristici structurale
celulare. Astfel, unda care se propaga prin suprafata tangentiald, radiala si
longitudinald a lemnului este utilizatd pentru a identifica speciile de lemn in
conformitate cu aceastd tehnicd. Apoi, retele neuronale artificiale sunt
folosite pentru a clasifica formele de unda primite. Cu toate acestea, aceasta
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cercetare poate clasificare doar patru specii diferite majore din padurile
temperate ale Statelor Unite ale Americii, anume stejar, arin, artar $i pin.
Rata de precizie pentru acest sistem este de aproximativ 97%, folosind 20
de probe pentru incercéri si 10 probe pentru testare [1].

In present existi o serie largd de atlse de identificare a speciilor
lemnoase atat online cat si in format printat, cu o bogata serie de fotografii
de referinta.

3. Concluzii

Identificarea microscopicd a speciei lemnoase ale artefactelor din
lemn, din patrimonial cultural, este o necesitate, fiind o arie in continua
dezvoltare. De multe ori analiza macroscopicd a lemnului unui obiect nu
aduce un raspuns clar asupra speciei suportului, sau mai grav la un raspuns
eronat. Datoritd schimbadrilor fizice si chimice pe care lemnul de sufera in
timp (schimbarea culorii, uscarea si contragerea fibrelor, putrezirea, atacul
biologic, arderea), analiza macroscopica devine neconcludenta. in sprijinul
unei identificari corecte s-a dezvoltat aria analizei microscopice a structurii
biologice ale lemnului. Prin sectionarea unei probe de lemn in plan
tangential, transversal si radial, si pregatirea ulterioara a probelor,
identificarea specie lemnoase se face prin compararea imaginilor rezultate
cu atlasele si bazele de date corespunzatoare. Informatiile obtinute la nivel
microscopic despre starea de conservare a lemnului, atacurile biologice,
degradarea peretilor celulari, este un real ajutor in stabilirea unui plan de
conservare a artefactului arheologic, sau un prim pas spre datarea si
autentificarea acestuia.
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Abstract: The problem consists in the elaboration of the method of differential diagnosis of
chronic compensated and decompensated tonsillitis, which include cellular and humoral
sensitivity assessment. 99 healthy children of different age have been examined as well as 196
children with chronic tonsillitis. To determine the differential diagnosis level (DL) of chronic
forms of compensated and decompensated tonsillitis the following formula is used:
DL = 1IIFA/NIAAC +1IPS /NICSAS, where: IIFA - individual index of antibody formation
to streptococcal antigens of the patient, IIPS - individual index of sensitivity to the patient's
streptococcal antigens, NIAAC -index of the physiological norm of antibodies by age category,
NICSAC -index of physiological norm of cell sensitivity by age category. If children aged 1-5
years, have a DL higher than 48.5, they are diagnosed with decompensated chronic tonsillitis.
When the index is lower they are diagnosed with compensated chronic tonsillitis. If children
aged 6-10 years have a DL higher than 46.2, they are diagnosed with decompensated chronic
tonsillitis, and if the index is lower children are diagnosed with compensated chronic
tonsillitis. If children aged 11 to 14 years old have a DL higher than 35.9 they are diagnosed
with decompensated chronic tonsillitis, and the lower index - compensated chronic tonsillitis.
Children aged 15-18 years with a DL higher than 17.2 are diagnosed with decompensated
chronic tonsillitis, and the lower index is indicative of compensated chronic tonsillitis. The
advantage of this method is a more precise determination of the form of chronic tonsillitis and
a more correct choice of treatment strategy.

Keywords: chronic tonsillitis, streptococcal antigens, children

1. Introduction

The fight with chronic throat infection, which causes pathological
local and general changes in the body is considered a priority task of
medicine, as the consequences of these infections are cardiovascular, joint,
kidney complications etc [1].

Thorough researches of local and general immune peculiarities in
children with chronic tonsillitis are very important and are a priority in
pediatric theoretical and practical otorhinolaryngology from both points of
view: on the one hand, the solutions will complement the views concerning
the pathogenesis of this disease and on the other hand, they would give a

511



EUROINVENT 2014

new impetus to the pathogenetic therapy, also being a basis for a more
correct prognosis [2].

It is known the method of diagnosis of different forms of chronic
tonsillitis through spectrophotometrical measuring of the optical density of
oxyhemoglobin [3].

A method closer to diagnosis of chronic tonsillitis is that based on
the determination of the contents of immunoglobulins A, M, G in the blood
serum of patients with chronic tonsillitis. The received results have shown
that increasing levels of these immunoglobulins in the blood lead to
decompensation of the inflammatory process in the tonsils [4].

The disadvantage of the spectrophotometric method of the optical
density measuring of oxyhemoglobin is that this method does not reflect
the general immunity state of the body and determination of the contents of
immunoglobulins A, M, G in the blood serum of patients with chronic
tonsillitis reflects only the nonspecific resistance of the body and not the
specific immunological reactivity which has a great importance in the
development of chronic tonsillitis. The non-specific indices of humoral
immunity are not used depending on the age groups.

Otorhinolaryngologists show a continuous interest in
immunological researches in this area. It is known that in chronic tonsillitis
a wide variety of microbial antigens are localized in the focus of infection,
more commonly streptococcus, toxins, enzymes, and tissue products; they
being the cause of response processes to their aggressive immunization.

Chronic tonsillitis is an infectious-allergic disease, with a
prolonged relapse, the process of inflammation occurring deep in the
palatine tonsils. As a result, the immune defense function of this important
organ is disrupted or discontinued.

In the literature there are few data about determination of the
delayed hypersensitivity to pyogenic streptococcus, both in allergic patients
and healthy subjects. Gurieva O.I. et al. (2008) has established the
sensitivity to pyogenic streptococcus in more than 40% of examined
patients, where a direct correlation of frequency of determination of the
delayed hypersensitivity to pyogenic streptococcus was observed with the
burdensome presence of history of allergy and acute respiratory infections
[5].

Thus, the palatine tonsils become a place of constant delayed
sensitivity to the antigens of streptococcus microorganisms encountered
most often in the pits of the palatine tonsils.

In children the immune system develops as they grow and it is
definitively completed at the age of 14 to 16 years. In the development of
the child's immune system there are several critical periods that make
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differences in the parameters of significantly authentic immune indices [6].
In this connection it is necessary to proceed from concrete norms of the age
groups when interpreting immunological research results, and not from the
average age norms.

At present the term of regional norm has been introduced and it is
recommended to have "own" norm indices for each laboratory. Ceresnev
V.A., in 2000, showed that the average values of the contents of
immunoglobulins in various regions as Novosibirsc and ending with
Belarus have a quite different range. It is desirable that researchers have
standard and deviations data of the indices studied specifically in their
regions [7].

Currently it is necessary to develop new methods of differential
diagnosis of chronic compensated and decompensated tonsillitis, which
include cellular and humoral sensitivity assessment, taking into
consideration the age norms of the children examined and regional
standards of children. I.B. Soldatov's classification in 1975 was used in case
of chronic tonsillitis in children. In case of chronic compensated tonsillitis
the (local and general) defense functions of the body are not disturbed. The
inflammatory process bounds only at the level of the affected tonsil and
there are no complications. Chronic decompensated tonsillitis is due to
reactivity disorders of the body that lead to repeated anginas, causing the
occurrence of other diseases of the body related to chronic tonsillitis -
repeated angina, peritonsillar abscess, rheumatism etc.

The advantages and novelty of the method proposed by us is that
the humoral and cellular immunological indices and their deviations from
the norm are established depending on the patient's age. This will help us to
establish more precisely the form of chronic tonsillitis in children.

The patient is determined the contents of antibodies to
streptococcus (Antistreptolysine O) and sensitivity of lymphocytes to
streptococcal antigens (in reaction with blast transformation of
lymphocytes). The indices obtained are compared with the average indices
of the age category; the deviation index is calculated afterwards the value of
diagnostic level (DL) is determined.

The problem consists in the elaboration of the method of
differential diagnosis of chronic compensated and decompensated tonsillitis,
which include cellular and humoral sensitivity assessment.

2. Materials and methods

99 healthy children of different age have been examined as well as 196
children with chronic tonsillitis. To determine the differential diagnosis level
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(DL) of chronic forms of compensated and decompensated tonsillitis the
following formula is used:

IIFA IIPS
DL = +
NIAAC

, where:

NICSAC

IIFA - individual index of antibody formation to streptococcal
antigens of the patient, I[IPS - individual index of sensitivity to the patient’s
streptococcal antigens, NIAAC - index of the physiological norm of
antibodies by age category, NICSAC - index of physiological norm of cell
sensitivity by age category.

IIFA - individual index of formation of antibodies to the patient's
streptococcal antigen - the index of ASL-O (antibody for streptococcus)
presence was assessed through the agglutination reaction using AVITEX-
ASO kits manufactured by «OMEGA-diagnostics" company, in accordance
with the recommendations of the company.

IIPS - individual index of cellular sensitivity to the patient's
streptococcal antigen - the index of cellular sensitivity to streptococcal
antigens was assessed through the reaction of blast transformation of
lymphocytes with streptococcal antigens [8].

NIAAC - the specific individual index in child of presence of
antibodies for streptococcus is assessed likewise the individual index of
formation of antibodies to the patient’s streptococcal antigens (IIFA), but
only in a healthy child.

NICSAC - the specific individual index in child of cellular
sensitivity to streptococcus is assessed likewise the individual index of
sensitivity to the patient’s streptococcal antigens (IIPS), but only in a
healthy child.

Table 1. Average normal indices of cell sensitivity and formation
of antibodies to streptococcal antigen depending on the age group.

Age(years) Cellular sensitivity to Formation of antibodies to
streptococcal antigen streptococcal antigen
(NIAAC) (NICSAC)
1-5 0,76 5,12
6-10 0,89 6,97
11-14 1,26 10,5
15-18 1,93 14,5
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Table 2. Indices of diagnostic level in children with various forms
of chronic tonsillitis of different age groups

Chronic tonsillitis
Categories Healthy compensated decompensated
1 2 3
All category 2.0+0.16@ 14.6+1.830 32.2+£5.710
DL (n-99) (n-155) (n-41)
1-5 years DL 1.9+0.28e 6.5+2.060 48.5+19.080
(n-22) (n-49) (n-7)
6-10 years DL 2.0£0.240 22.4+4.210 46.2+8.660
(n-28) (n-54) (n-14)
11-14 years DL 2.0+0.34e 17.7+4.15 35.9+7.270
(n-15) (n-21) (n-8)
15 and higher DL 2.0+0.35e 9.0+1.200 17.2+1.990
(n-36) (n-33) (n-12)

Significant difference: ® — land 2; o — land 3; o — 2 and 3

3. Results and discusion

The result consists in more accurate and rapid diagnosis assessment
of chronic tonsillitis.

If children aged 1-5 years, have a DL higher than 48.5, they are
diagnosed with decompensate chronic tonsillitis. When the index is lower
they are diagnosed with compensated chronic tonsillitis. If children aged 6-
10 years have a DL higher than 46.2, they are diagnosed with decompensate
chronic tonsillitis, and if the index is lower children are diagnosed with
compensated chronic tonsillitis. If children aged 11 to 14 years old have a
DL higher than 359 they are diagnosed with decompensate chronic
tonsillitis, and the lower index - compensated chronic tonsillitis. Children
aged 15-18 years with a DL higher than 17.2 are diagnosed with
decompensate chronic tonsillitis, and the lower index is indicative of
compensated chronic tonsillitis. The advantage of this method is a more
precise determination of the form of chronic tonsillitis and a more correct
choice of treatment strategy.

Case 1

Child TL, aged 5 years old, had complaints of frequent colds - 5-6
times per year, dry cough in the morning. Due to this the child does not go
regularly to kindergarten. The child receives antibiotic therapy 4-5 times per
year. He had no angina history. The child was active, with appetite present.
The tegument was clean. Palpation of the submandibular lymph nodes
estimated their usual size with normal mobility. Pharyngoscopic
examination revealed clean mucous membranes, I-II degree hypertrophy of
the palatine tonsils. There were single caseous masses in the tonsil pits.
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Hyperemia of the anterior tonsillar pillars was revealed. Nasal breathing
was free, without any pathological discharge.

The patient was taken the venous blood into two test-tubes, one with
heparin and another one without it. Then it was appreciated the ASL-O
(ITFA) presence and cellular sensitivity index to streptococcal antigen (IIPS).
IIFA was negative (0), IIPS constituted 1.6%. NIAAC is estimated in Table
1 according to the child's age - 5.12 un / ml. NICSAC is estimated in Table
1 according to the child's age - 0.76%. The figures are applied in the
formula, the calculations are done and the DL size is obtained, it being
equal to 2.11.

According to our calculations, the child is diagnosed with chronic
compensated tonsillitis, which is confirmed by clinical and objective
examination.

IIFA IIPS 0 1,6
DL = + = + =2,11
NIAAC NICSAC 5,12 0,76

The patient was diagnosed with chronic compensated tonsillitis and

conservative treatment was indicated (age group 1-5 years, DL - 2.11).

Case 2

Patient CN, aged 15 years old, was admitted to ENT Department of
the Children's Republican Clinical Hospital “E. Cotaga” with the diagnosis:
Chronic decompensated tonsillitis. Recurrence of angina from history it is
known that the patient suffered from angina 4-5 times per year, within a
period of 2-3 years, manifesting high fever, sore throat, fatigue, poor
appetite. The child received antibiotic therapy several times. The teguments
were pale and clean on examination. The submandibular lymph nodes were
enlarged. There was a slight tenderness on palpation. On pharyngoscopic
examination the pharyngeal mucosa was clean. There was II degree
hypertrophy of the palatine tonsils; there were caseous masses in the tonsil
pits. The anterior pillars were hyperemiated and the edges were edematous.
It was confirmed the diagnosis of chronic decompensated tonsillitis,
recurrent angina.

The patient was taken the venous blood into two tubes, one with
heparin and another one without it. Then it was appreciated the ASL-O
(ITFA) presence and cellular sensitivity index to sreptococcal antigen (IIPS).
ITFA was 300un/ml, IIPS constituted 4.8%. NIAAC is estimated in Tablel
according to the child's age - 14.5 a/ ml. NICSAC is estimated in Table 1
according to the child's age - 1.93. We have applied the figures in the
formula, have done the calculations and have obtained the DL size equal to
23.2.
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According to our calculations, the child was diagnosed with
chronic decompensated tonsillitis, which was confirmed by clinical and
objective examination.

IIFA IIPS 300 4.8
DL = + = + =232
NIAAC NICSAC 14,5 1,93

The patient was diagnosed with chronic decompensated tonsillitis
and surgical treatment was indicated (age group 1-5 years, DL - 23.2). The
child was performed tonsillectomy under general anesthesia. There were no
postoperative complications. The patient was discharged in two days.

4. Conclusions

Thus, the study on a group of 99 healthy children of different ages
and 196 children with chronic tonsillitis has allowed us to develop the
method of differential diagnosis of chronic compensated and
decompensated tonsillitis, which includes cellular and humoral sensitivity
assessment, taking into consideration the children's age norms and proper
criteria are determined for each age category. These criteria allow us to
early detect patients with chronic tonsillitis with a high risk of aggravation
and to timely correct the therapeutic program.
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Abstract: The core research question that underpins this study is: What actions they must take
place to benefit from the various Ancient Greek and Roman monuments in disadvantaged areas
in Greece and in the rest of the European region. Ancient towns in the geographical area of
Greece, although are important and huge monuments of the cultural heritage of Greece have
not been exploited economically or culturally from the local communities or the state. More
specifically, there are many important monuments with unknown or little study until now in
Europe that the states or the communities do not benefit from them culturally, were its ruins
being on the fields, forgotten and abandoned and | am giving the example of Ancient Nicopolis.
From this study | am going to give methods for their exploitation with a simple process of 12
different cultural events. As for the way of exploitation, some countries getting benefit from
private individuals so that the new owners take over the maintenance cost which the state
cannot meet. In Greece the state acts different and | am proposing a new formula so the Greek
state can benefit from it and the monuments can revive again, but not only in Greece the state
acts different so this study can be a prototype for the exploitation of all the Greek and Roman
monuments with unknown or little study all over Europe.

Keywords: old monument; valorization; conservation; sustainability; Greek and Roman period

1. Introduction

This paper presents valorization of the Greek and Roman monuments
through patrimonial element and fuctions, and actual conservation status.
Greece has an important ancient history which left its traces with the
survival of numerous ancient monuments almost all over the world until
today. Such ancient monument is the city of Nicopolis build in 30 BC,
which is located in the west part of Greece in the region of Preveza
Nicopolis is the biggest Roman town in Greece; however, it has not been
culturally exploited from the local community or the Greek state and has
little study. Until now, there have been little efforts for exploiting Nicopolis.
In the last decades severa grants came from EU and the Greek state only
for the conservation and restoration of Nicopolis. More specifically, in 2012

519



EUROINVENT 2014

4.410.000, 00 euros were given from the funding program ESPA [1]. Until
now, the cultural exploitation of Nicopolis includes only the theatrical and
music performances which take place in the ancient Conservatory of
Nicopolis. We must mention here that Nicopolis is a very important Roman
monument in a disadvantaged area in Greece with a little study and
exploitation until now.

The city of Nicopolis is an important part of the cultural heritage of
Greece and earned its recognition with the First and Second Symposium
occurred in 1984 and 2002 in Preveza, which gathered the attention of the
scientific community worldwide. In 2005 a campaign started from the local
community and the Greek state to help Nicopolis enter UNESCO’s World
heritage site list. According to UNESCO, cultural heritage is defined as a
group of monuments, groups of buildings and sites which from the
historical, aesthetic, ethnological or anthropologica approach are of
exceptional worldwide value [2]. It is argued that cultura heritage together
with other forms of capital (such as socia, human, economic and other) is
an important asset which can be employed in order to succeed sustainable
development [3]. In particular, cultural heritage if it is managed properly
together with tourism, it is a key factor for development and it can improve
the life of the local community [4].

We must now refer in the design and management of monuments.
Although the connection between culture and sustainability is promoting
from the 90s, there are not many examples of its successful integration in
the touristic product in terms of sustainability. The interest for this problem
is intensified in recent years as is increasing the need to manage the
negative effects of the development of the prototype of mass tourism which
is directed to historic urban centers of great cultural value like Venice,
Rhodes and Corfu. The above necessitate the development of an urban -
cultural tourism that balances between social, economic and environmental
structure of cities. They highlight also the critical integration of the urban
culture in city planning and also the expertise of dealing with it through the
management plan [5].

The basic requirements for planning and management of monuments
are summarized below: firstly, the documentation of historicity and the
recording of essential data which should be saved to pass on to future
generations for a sustainable urban development. Apart from the
monuments, in ancient Nicopolis we can find a big history on music, sports
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and theater races. Every four years in ancient Nicopolis were taking place
these kinds of races that were very important for the whole Roman Empire
and considered as important as the Olympic Games. Moreover, we must
refer that there are numerous of monuments that can be exploited, such as
the theater, the aqueduct and the big sport arena that is not exploited yet at
all. Tourists and the local society are going to find very interesting the
cultural eventsthat | am proposing because the city by those eventsis going
to be regenerated and we must refer the importance of the monument given
by Octavian Augustus that was the first emperor of Rome and Nicopolisis
the monument of glory and fame of his power. Also Nikopolisis going to be
very interesting for the whole world because it was the biggest Roman city
outside Italy with 300.000 citizens, it was an enormous town showing the
wealth and power of the Romans.

Moreover, in the design of protection and management of
monuments must include the necessary rescue procedures, protection,
maintenance, enhancement and management as well as sustainable, the
coherent development and the harmonious adaptation in contemporary life.
The protection of the heritage is a common component of the policy on
culture and tourism and also of the spatial policy. The protection requires
specialized design, which should be linked with the wider urban and
regional planning [6].

As for this, the region and local society around Nicopolis would
benefit from the projects and cultural events that | am presenting below
because of the important amount of tourists that are going to participate in
those events. The region is going to benefit economically by tourism and
probably from privates who would like to invest in the area with
constructions such as hotels and aso being sponsors for the events. The
scope of this study is that the underdeveloped region of Preveza and the
local society would benefit economically by the tourism and the
advertisement of Nicopolis is going to help the local society to construct
better systems of accepting, welcoming and hosting tourists. Also this study
is going to help to the rise of the economy of disadvantaged areas in Greece
and in the rest of Europe where are located Ancients Greek and Roman
monuments. Moreover, the local people would be enthusiastic with the
cultural events because the revival of example of the sport events and more
specifically of the Marathon is a reminder of the history and heritage of
Greece. Also the local politics and businesses would like to be involved
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because of the heavy fame that this historical monument has and also they
are going to be advertised and become known by their contribution with
funds or ideas and involving with it.

2. Discussions

Formula and Cultural Events for the economic and cultural exploitation
of the monuments

In this study | am proposing twelve cultural events for the
exploitation of Nicopolis which can be also used as a prototype for the
exploitation of all the Ancient Greek and Roman monuments. Some of these
events are: the “Aktia Competition” (athletic, poetic, musical and racing
competitions) which will run every year on the 2nd of September asit did in
the city of Nicopolis and a “Marathon” following a route passing al the
historical places of the region of Preveza ending at Nicopolis. As mentioned
above, current funds from EU and the Greek state are given only for the
preservation and maintenance of the monument. The current bad financial
situation of Greece will make difficult the raise of funds and for this reason
| intend to give a structured plan proposing public - private partnerships for
delivering numerous cultural events and also for the excavations,
restorations, preservations and cleanness of the archeological site in order to
make Nicopolis an exciting archeological park. Such partnerships already
exist in the construction of public spaces, roads and bridges etc. Every three
years, a new independent public body will organize a public competition
were al the interested private companies will be able to participate. This
public body will be responsible for inspecting both the work of public
(Ministry of Culture) and private organizations. Two private companies will
be selected one for scientific research, excavations, maintenance and the
other for organizing and delivering cultural events. The private companies
will take a ten per cent of the profits from the cultural events. The Greek
Archaeological Service is more than 170 years old and the processes taking
place in Nicopolis interlace with the fixed bureaucratic work, lacking
seriously in personnel and infrastructure [7]. My study will modernize the
Greek system as it will overcome bureaucratic difficulties and will increase
efficiency and effectiveness, save time and money.
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Cultural Events

Aktia Competitions, including athletic, poetic, musical and racing
competitions and are going to be held every 2nd September like
they used to do.

Marathon.

Representation of the Naval Battle of Actium.

Theatrical and musical performances from Greek and Italian artists
in Octavian's theater and in the Roman conservatory of the
Ancient Nikopalis.

Daily tours to archaeological sites and important monuments of the
city, where actors will reenact the daily life of the citizens of
Nikopolis.

Creation of a Municipa Nonprofit Philosophy - music and
sculpture faculty of Lucius Flavius Arrianus that are going to be
studied the previous mentioned courses.

Creation of spaces where tourists may taste ancient recipes and
also try archaic style clothes and participate with the actors in
various representation or ssimply walk to town and live some
archaic moments.

Voluntary work from tourists for reconstructing monuments with
empirical and scientific assistance.

Open theatre workshops

Different seminars that will take place in the space of the museum.
Some of the seminars could be: Lectures on Art and Culture,
seminars on "Philosophy, methodology and technical interventions
for the protection of architectural heritage", dialogue-lectures for
Greek and Roman culture.

Center of international philosophical and historical Conferences
Aimed to highlight solutions for different problems of
archaeological sites and museums all over the world.

Educational programs:

i) participation in an excavation

ii) possible contact of students with the ancient theatre & drama

iii) identification of ancient theatre inscriptions
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Management of archeological sites in Greece and methods that

are going to be used to understand management problems

The term management of archaeological sites developed in Greece
over the last thirty years and was originally associated with the restoration
and the major restoration projects in the archaeological site of the Acropolis.
After abrief period of cautious response from the part of representatives for
the protection of monuments, because of the identification of the word
"management of monuments' with the "financial management”, the term
gradually regained the former, broader sense of the word in relation with the
archaeological sites and monuments: "I manage” means | pass something
from my hands, | know it and am doing it, or ultimately | transmit and
discard it. It is redized, that the management of monuments and
archaeological sitesis our overall relationship with them and includes all the
operations and activities associated with them. It is the estimation for them,
the search for knowledge, understanding and interpretation , the evaluation
and determination of their treatment, the process of protecting and
maintaining them to be delivered by the possible without damage to the
future generations, the rehabilitation actions, the dissemination of their
cultural content to the general public , but also the response of the latter,
their use or not for modern activities and in general all the methods selected
to showcase their values[8].

Nowadays, the main reason for creating and the prerequisite of
existence of social organizations, businesses and cultural organizations is
the efficient use of the available resources to achieve objectives relating to
human needs. The effective utilization of tangible and intangible resources
cannot be achieved without an efficient organization and administration or
management, as it has been established the term in Greece. The
management consists of the functions of Planning, Organizing, Leading and
Controlling. The set-up of these functions is necessary to achieve objectives
through the effective use of the available resources. Using methods and
tools in the modern management of business, an interdisciplinary team has
the opportunity to develop a comprehensive management plan, for each
archaeological site separately and then to gradualy in its implementation
[9].

Very briefly and amost schematically the management plan is
organized in the following areas: Firstly, understanding of the
archaeological site. This includes the documentation, the historical and
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archaeological data, the excavation history, the history of conservation and
restoration interventions, the monumental values, the correlation with
archaeological sites and monuments in the area, and the presentation of the
current state of the site. Secondly, the evaluation of the site. It includes data
evauation and recording of strengths and weaknesses. With the help of a
tool from management of business, called SWOT ANALY SIS, are recorded
and evaluated the possibilities that the archeological site has and are
searched out the new opportunities and prospects that can develop within
the contemporary social, cultural and economic environment. Thirdly, the
formulation of a dtrategic plan. This is the most critical feature of
management. Within this plan it is set a clear and unambiguous mission, ie
the ideal situation in which we want to reach the archaeological site and also
the interdependent objectives that will contribute to the completion of the
mission. Then, the actions are planned and the actions for their
accomplishment: Their first objective is the protection of the site that will
ensure its viability. The next goal is the promotion, which will connect the
archaeological site with the final and main recipient of its cultural content
which is the public. Directly connected with the promotion is the third
objective related to participation and awareness of the public. Over this
objective it is planned the Communication Policy, ie the means of
communication that will promote the monuments, attract different audiences
and develop alasting relationship [10].

On the other hand now, to understand management problems and to
carry out the proposed formula and cultural events without any
difficulties/problems must be employed both the qualitative and quantitative
methods. This includes a qualitative approach of gathering data with the
analysis of the official data on excavations as well as hold face to face
interviews with the archeologists working in the archeological site of
Nicopolis. This approach will continue by visiting various institutes, the
Ministry of Culture, non-governmental organizations, cultural societies and
the municipality of Preveza gathering information about the current policies
in Greece. In order to explore my core research question | am going to make
a quantitative research using questionnaires. My focus group will be visitors
of the monument examining their opinion and knowledge of the monument,
their visit experience and what it should change. Also | am going to use the

“participant - as - observer” observation technique in order to record the
reactions of tourists while they visit Nicopolis [11]. This will contribute to
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understand problems regarding the management of cultural heritage in
Greece and how it can be improved.

Tourism/Economy

Today, in the context of the rapidly changing of the contemporary
reality and the growing of the global economic recession, phenomena such
as globalization of markets and production methods impose upheavals to the
political governance and to business practices. They require new structures
and new organizational conditions, while it is increasing the awareness that
the cultural heritage is a key resource of the urban ecosystem which should
be strictly protected in order to be safeguarded the quality of life of the
citizens, the quality of the tourism experience and the future of the historic
cities. So the concept of the sustainable tourism development gradually
accomplishing through policies, as embodied by the need to protect cultural
heritage in its tangible and intangible basis of the development of a site,
which contributes to its economic growth [12].

In particular, the new policy of the European Union seeks to promote
a dynamic strategy to enhance the competitiveness, sustainability and the
projection of the European tourism. The current chalenges that the
European tourism facing, primarily the economic recession and secondly
the increasing emergence of new competing destinations, making urgent the
need that the policy is trandated directly into action. The Commission's
response to these threats rightly regards, in the diversification of touristic
products through the use of the European cultural heritage as a whole.
However, to be achieved the objective of the developing forms of tourism
such as tourism which is based on cultural heritage should be specific
guidelines on priorities tailored to the economic, social and spatial
specificities of each region to be clearly defined the spatial and temporal
framework that can be developed in a sustainable way the tourism. The
European Economic and Social Commission states in its opinion that "in
tourism is no single solution for all the cases and recognizes that each
destination has different needs and attracts different specialized markets.
Therefore, the policy framework for tourism must take into account the
different needs of the remote, continental, coastal, rural, islands, rough
areas, etc. [13].
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The example of Corfu, Specific elements for pompey monument

and comparison with Nicopolis

Now we must refer in the example of the city of Corfu. Itsam isto
be linked the cultural heritage with an interesting example of design,
through the presentation of the management plan of the old town of Corfu.
The choice of the old town of Corfu lies in the following reasons: Firstly,
the town of Corfu chooses to associate its tourism image with a
predominantly traditional element of cultural heritage, the historic city.
Secondly, the pressures which are recorded in the cultural heritage of the
city, due to the unregulated growth of mass tourism, they are pushing the
design through a model of sustainable tourism development. Finally, due to
the fact that the town of Corfu has a full management plan of the old city,
the few examples in Greece of integrated management plan for inclusion in
UNESCO world heritage list. More specifically, the "Old Town of Corfu"
has been listed in UNESCO World Heritage list in 2007 and today
represents a unique set of cultural, aesthetic value and historical importance.
This set was developed over time by the characteristics of the two worlds of
the Mediterranean (East and West), it is also gathering some significance to
the structure and form of the city, the social and the spiritual life while kept
alive and unchanged significantly to today forming the current image. Two
elements make up the protected monument area of 70 hectares: the
Fortifications and the residential total [14].

The necessity of a coordinated plan for managing a complex
organization such as a vibrant historical city recognized internationaly in
recent years. Therole of ahistorical city, according to the Management plan
istwofold: Firstly is presented as an "open” museum with alarge number of
heritage that must be preserved and display and secondly is a living
organism with needs of development and modernization [15].

As regard on this, ancient Nikopolis would become a living
organism and not just a place for profitable events for tourists because | am
also proposing the foundation of a Municipal Nonprofit Philosophy - music
and sculpture faculty of Lucius Flavius Arrianus that are going to be studied
philosophy, poetry, music and theater. It is also going to host International
philosophical and historical Conferences aimed to highlight solutions for
different problems of archaeological sites and museums al over the world.
So Nikopolis is going to be a center of solutions and become a living
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organism with needs of development and modernization by its own
eventsmechanismsthat | refer before.

As for Pompeii, this abandoned monument with the huge traffic
collapses due to the lack of funding for afull restoration and maintenance of
the Roman city. The government is not interested with the monument and
the Minister of Culture did not shown the requisite interest in the protection
of the archaeological treasures of the country and finally resigned. Because
the problem is financia, the European Union undertook to solve it and
allocated 145 million dollars for the restoration and conservation of the
entire city. The monuments were declared hazardous by 2008, when the
UNESCO declared Pompeii to "emergency" [16].

A similar case is taking place in Nicopolis, were the ruins being
abandoned and many important parts are being robbed because the funds
being given from the EU to the Greek state are not passing to the «correct
hands» so only a small amount of funds reaches for the restoration and
maintenance of the monument. Nicopolis every day is collapsing and some
parts of the monument are in a very dangerous position and from this study
| hope | can waken up the local palitics and municipality to cope with the
problems that this gigantic monument face and put it in a better position
than it is nowadays.

3. Conclusions

Finalizing, | need to mention that | have a genuine interest in
cultural management and my academic background is giving me the
scholarly competence to fulfill this study. My passion for Ancient Nicopolis
came from the fact that | grew up in the local community and that made me
emotionally connected with the monument. | believe that with the help of
the formula and the cultural events that are proposed the exploitation of the
monument of Ancient Nicopolis will have cultural and economic benefits
and will assist the economic development of the underdeveloped region of
Preveza and of all the underdeveloped and disadvantaged areas in Greece.
Also, this study can be a prototype for the exploitation of all the Roman and
Greek towns all over Europe. | hope this study would help Ancient
Nicopolis to transform soon in a famous archeological park because has
nothing to get jealous from other important monuments.
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Abstract: Una dintre problemele primordiale, atat pe plan national cat si international, este
ocrotirea mediului §i a sanatatii omului; se impune prevenirea §i monitorizarea poluantilor,
precum si controlul produselor alimentare cu continut de metale grele si a produselor toxice ale
transformarii lor. Majoritatea metalelor cu potential toxic prezinta toxicitate multipla,
determinand afectiuni in majoritatea tesuturilor si organelor si interferdnd in numeroase
procese enzimatice care asigurd buna functionare a organismului in ansamblu. Expunerea sau
contaminarea omului cu metale grele se produce fie prin alimente sau bauturi cu continut de
metale grele peste limitele normale admise, fie in timpul activitatilor in medii toxice induse de
procese industriale sau diversi factori de poluare. in timp starea fizicd si natura chimici a
metalelor grele sub forma microdispersa sau dizolvatd din cele doud sisteme care induc
expunerea si contaminarea se modificd continuu, adesea concentratia lor depaseste limitele
admise, astfel incat unele dintre ele se acumuleaza selectiv in lanful trofic, devenind
periculoase.

Cuvinte cheie: metale grele, toxicitate, metabolizare, poluarea mediului

1. Introducere

Metalele grele isi manifestd actiunea nociva atat prin formarea
radicalilor liberi, prin legarea de aminoacizii din centrele catalitice, cat si
prin actiunea lor asupra conformatiei proteinelor cu rol enzimatic. Din cauza
efectelor ecologice negative, contaminarea solului cu metale grele a devenit
o preocupare continud de mediu. Aceste elemente toxice sunt considerate
poluanti ai solului din cauza efectului toxic asupra plantelor cultivate pe
solurile respective, si indirect asupra animalelor si oamenilor [1]. Multe
metale grele nu au niciun beneficiu cunoscut pentru fiziologia umana.
Plumbul, mercurul si cadmiul constituie astfel de exemple de "metale
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toxice" [2]. Cu toate acestea, alte metale sunt esentiale pentru procesele
biochimice care au loc in organismul uman. De exemplu, zincul este un
cofactor important pentru mai multe reactii enzimatice din organismul uman,
vitamina B-12 are un atom de cobalt la baza acesteia, iar hemoglobina
contine fier. De asemenea, cuprul, manganul, seleniul, cromul si molibdenul
sunt metale prezente in cantitati foarte mici, dar sunt importante in dieta
omului. O altd categorie de metale le include pe cele folosite in scop
terapeutic in medicind: aluminiu, bismut, aur, galiu, litiu, argint. Oricare
dintre aceste elemente poate avea efecte daunatoare dacd este ingerat in
cantitafi mari, sau atuni cand mecanismele obisnuite de eliminare sunt
depreciate.

In acest sens, lucrarea prezinta aspecte legate de sisteme utilizate in
apararea mediului biotic Tmpotriva intoxicarii cu metale grele, induse de
activitati antropice si naturale.

2. Toxicitatea metalelor grele asupra organismelor

Plumbul este unul dintre cele mai raspandite elemente toxice din sol.
In natura plumbul se giseste mai ales sub forma de sulfuri, dar si sub forma
de carbonati, sulfati si cromati. Nivelul toxic de Pb in sol este legat de
eliminarea namolurilor de epurare de la apele reziduale municipale, miniere
si a deseurilor provenite din activitati de topire a Pb, folosirea vopselelor,
din industria hartiei si celulozei, de la benzind si explozivi. Acesta isi
exercita efectul negativ asupra morfologiei, cresterii si proceselor
fotosintetice din plante. Nivelul plumbului in apa de baut si in apele de
adancime 1n majoritatea tarilor europene este sub 20p/L. Concentratii mai
mari pot fi observate in zone cu apa moale si in cazul utilizarii tevilor din
plumb. Apa potabild care contine carbonati acizi de calciu $i magneziu si
sulfati solubilizeaza plumbul cand este fierbinte sau cand a stat in tevi mai
mult timp. Fierberea apei nu va indeparta plumbul, dar indepartarea apei
care stationeaza pe tevi prin lasarea apei sa curga cateva minute inainte de
utilizare si utilizarea apei reci pentru baut reduce expunerea [3]. Plumbul
inhiba activitatea enzimelor la nivel celular prin reactia cu gruparile lor
sulfhidril. O concentratie mare de Pb induce, de asemenea, stresul oxidativ
prin cresterea productiei de ROS 1in plante [4]. Investigatiile medicale au
demonstrat ca schimbarile in comportamentul nou-nascutilor si al copiilor
de varstd mica sunt determinate de existenta plumbului, dobandit in
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perioada dezvoltarii intrauterine si a alaptarii. Patruns in organism, plumbul
este absorbit de catre eritrocite, rinichi, tesuturile osos si nervos. Efectul sau
biochimic consta in reducerea activitatii eritrocitelor si cresterea cantitatii de
plumb in sange [5].

Este cunoscut faptul cd ionii de cadmiu lipsesc din organism la
nastere, dar se acumuleaza cu varsta, atingand un maxim la varsta de 20-30
ani [6].Patrunderea lui in organism se realizeaza prin hrana, apa si alte surse
ale mediului ambiant, §i se acumuleaza preponderent in rinichi si in cantitati
mai mici in ficat si alte organe.

Vaporii de mercur si compusii acestuia sunt, de asemenea, foarte
periculosi pentru mediul viu. Mercurul provoaca atrofia celulelor nervoase
ale cerebelului si a diferitelor portiuni ale scoartei encefalului [7].
Concentratiile ridicate de Hg*" sunt puternic fitotoxice pentru celulele
plantelor. Ele pot provoca leziuni vizibile si tulburari fiziologice plantelor
[8]. De exemplu, Hg*" se poate lega de proteinele-canal pentru apa,
determinand stomatele frunzelor sa se inchida si producand obstructia fizica
a debitului de apa in plante [9]. Concentratiile mari de Hg”" interferd cu
activitatea mitocondriala si induc stresul oxidativ prin declansarea formarii
de producerea de specii reactive ale oxigenului (ROS). Acest lucru conduce
la distrugerea biomembranelor lipidice si perturbarea metabolismului
celular in plante [10].

Nichelul este un metal tranzitional aflat sub forma de urme in
solurile naturale. Totusi, concentratia Ni*" este in crestere in anumite zone
datoritd unor activitati umane, cum ar fi lucrdrile miniere, emisiile de la
topitorii, arderea carbunilor si petrolului, canalizarii, Ingrasamintelor si
pesticidelor cu fosfat [11]. Concentratia Ni** in solul poluat poate creste de
20-30 de ori (200-26000mg/kg), peste valoarea medie (10-1000mg/kg),
gasita in solurile naturale [12]. Excesul de Ni*" din sol produce diferite
modificari fiziologice si diverse simptome de toxicitate, precum cloroza si
necroza la diferite specii de plante [13], inclusiv la orez [14]. Plantele
cultivate pe soluri cu continut ridicat de Ni*" au prezentat o balanti
dezechilibratd a nutrientilor, ceea ce a condus la tulburari ale functiilor
membranelor celulare. Astfel, Ni*" a afectat compozitia lipidelor si
activitatea adenozintrifosfatazei din membranele plasmatice dupa cum s-a
gasit in cazul tulpinilor de Oryza sativa [15]. Expunerea graului la
concentratii inalte ale Ni*" a determinat cresterea concentratiei de dialdehida
malonica (MDA) [16]. Mai mult, Gonnelli si colaboratorii [17] au raportat o
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crestere a concentratiei de dialdehidd malonica in plantele sensibile la Ni*",
comparativ cu cele tolerante. Astfel de modificari ar putea perturba
functionarea normald a membranelor si echilibrul ionic din citoplasma, in
special al K', cel mai mobil ion prin membrana celulelor vegetale. Alte
simptome observate la plantele tratate cu Ni*" au fost legate de schimbarile
in echilibrul apei. Asimilarea puternici a Ni*" a determinat o diminuare a
continutului de apa al speciilor de plante dicotiledonate si monocotiledonate.
Descresterea absorbtiei de apa este utilizata ca indicator al progresiei
toxicitatii Ni*" in plante [17, 18]. Nichelul produce afectiuni ale tesutului
pulmonar, cu dezvoltarea lentd a formatiunilor maligne. Cantitatile mari de
nichel folosite in alimentatia animalelor conduc la micsorarea continutului
de azot si la intreruperea cresterii. Investigatiile epidemiologice arata ca
nichelul i compusii acestuia pot provoca boli ale cavitatii nazale, gatului si
plamanilor. Experimentele au demonstrat ca la introducerea nichelului in
rinichii sobolanilor apar formatiuni maligne [18].

Cuprul si zincul sunt de importantd vitala pentru cresterea si
dezvoltarea normald a omului, animalelor si plantelor. Exista date
experimentale care confirma ca afectiuni ale ficatului (ciroza ficatului,
cancerul primar al ficatului) conduc la schimbari foarte pronuntate ale
spectrului microelementelor sangelui si in special a cuprului, zincului si
plumbului [19].

Arsenul este dificil de caracterizat in particular ca un singur
element deoarece chimia lui este atat de complexad si sunt multi compusi
diferiti ai arsenului. Arsenul poate fi trivalent sau pentavalent si este larg
raspandit in naturd. Rumegdtoarele prezintd semne de toxicitate doar la
expunere de 200-300mg arsen anorganic/kg ratie. Porcii hraniti cu 100mg
arsen din acid arsalanic/kg ratie prezinta apetit redus. Gdinile ouatoare isi
reduc consumul de furaje cu pand la 20% céand sunt hrénite cu o rafie care
contine 44mg arsen din acid 3-nitro-4-fenilarsenic/kg ratie. Greutatea oului
a fost redusd cand in ratie a fost introdus arsenul sub forma de trioxid de
arsen, 15mg/kg ratie. Efectele toxice la pesti dupd expunerea prin ratie la
concentratii de arsenat intre 32-160mg/kg ratie includ niveluri crescute ale
metalotioneinelor hepatice, alterari histopatologice ale ficatului si vezicii
urinare si ratd redusd de crestere. Dimpotriva, nu a fost observat nici un
efect toxic la pestii expusi la concentratii de 10 ori mai mari de arsen
organic [20].
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3. Limitele admise

Limitele admise sunt reglementate de organismele abilitate din
fiecare tard. Estimari recente ale aportului de plumb bazate pe date din
diferite tari europene indica valori cuprinse intre 0,001-0,008mg/kg greutate
corporald/saptamand pentru adulti si pand la 0,019mg/kg pentru copii.
Contributia fiecarui tip de aliment la aportul de plumb a fost calculata de
autoritatile australiene. Desi aceasta pare sd nu corespunda cu ratia
europeand, calculul aratd ca laptele contribuie cu 16% in ratia copiilor, iar
carnea cu aproximativ 5-7% din contaminarea ratiei adultilor. Astfel, pentru
aer, Environmental Protection Agency (EPA) recomandd maximum
1,5ug/m® pentru plumb si compusii sai, iar pentru apa 0,015mg Pb/L. US
Food and Drug Administration (FDA) recomanda ca aditivii alimentari sa
nu contind concentratii mai mari de 10ppm Pb, iar apa de baut imbuteliata
0,005mg/L. Limita permisd de expunere profesionald este de 0,05mg/m’
[21].

Arsenul este prezent in toate tipurile de soluri, nivelul mediu fiind de
5-6mg/kg, acesta putand insa varia considerabil. Concentratii variabile ale
arsenului pot fi intdlnite 1n rauri, lacuri si apa de baut. Valori foarte ridicate
au fost gasite in apele de adancime cu activitate termala si cu arsen 1n roci.
Nivelul mediu al arsenului in apele de baut si in cele de adancime in
Germania este de sub 10ug/L. Concentratiile arsenului in apele marine sunt,
in general intre 1 si 8ug/L. Continutul de arsen al plantelor este determinat
de expunerea la arsen via sol, apa, aer, fertilizanti si alte produse chimice,
originea geologica a solului §i specie, partea din planta si varsta acesteia.
Concentratiile pot diferi, iar plantele care cresc pe terenurile bogate in arsen
pot acumula concentratii mult mai mari. Majoritatea produselor vegetale
contin mai putin de 0,3mg/kg si rareori depasesc 1 mg/kg substanta uscata,
in timp ce algele marine pot avea concentratii foarte mari de arsen organic
(40-50 mg/kg substanta uscatd). Pe baza datelor limitate existente pana in
prezent, s-a estimat cd procentul de arsen anorganic este de 75% 1n carne si
produse lactate si 65% in cerecale. NOAEL (No Observed Adverse Effect
Level) stabilit pentru populatia umana este de 0,0003mg/kg greutate
corporald/zi. Doza zilnicd tolerabild saptamanal pentru arsenul anorganic
stabilita este de 0,015mg/kg greutate corporald/saptamana. Studiile realizate
in diferite tari europene au aratat ca aportul mediu zilnic de arsen prin hrana
este de aproximativ 0,065mg arsen total/zi/persoana. Aportul oral zilnic de
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arsen anorganic a fost estimat intre 1-20pg iar de arsen sub toate formele de
40pg [22].

in produsele si subprodusele de origine animald provenite de la
animale intoxicate sau tratate cu compusi ai mercurului, reziduurile persista
mult timp, astfel ca sacrificarea animalelor se recomanda sa se realizeze
dupi 9-10 luni de la remisie sau dupa incetarea aplicarii tratamentului. in
cazul intoxicatiilor, pericol pot prezenta si laptele si oudle, acestea fiind cai
de eliminare pentru mercur. Deoarece metil mercurul din peste si produse
din peste reprezintd pana la 85% din aportul total de mercur prin ratie,
pentru a asigura protectia consumatorilor au fost stabilite nivele maxime
admise pentru mercur in peste [23]. Limita maxima admisa pentru mercur in
pestii nerapitori este de 0,5mg/kg, in timp ce pestii rapitori pot contine pana
la Img/kg. Limita fixatdi de Comisia Europeand pentru furaje este de
0,1mg/kg pentru toate animalele, cu exceptia animalelor de companie, in
ratia carora se tolereaza pana la 0,4mg/kg. Pentru apa de baut, limita
maxima este de lpg/L, iar pentru muncitorii expusi profesional,
Occupational Safety and Health Administration (OSHA) a impus o limita de
1,2ppb mercur organic in aerul din incapere (echivalent cu 0,01mg/m’) si
6,1ppb (0,05 mg/m*) pentru mercurul anorganic pentru a proteja muncitorul
pe durata a 8 ore de munca.

Aportul de nichel din dieta la adultii din Statele Unite ale Americii a
fost estimat la 300 pani la 600ug/zi. intr-un studiu mai recent a continutului
de nichel din mancarea pregatitd in bucatariile universitatilor si ale
spitalelor s-a gésit un aport de nichel a fi de 165ug/zi sau 65-85ug/1000 de
calorii [24].

Faptul ca fumatorii sunt in special periclitati a fost demonstrat prin
nivele semnificativ de ridicate de cadmiu masurate in sange si fluide
seminale in comparatie cu valorile corespondente gasite la nefumatori. O
tigara contine intre 0,5-2 pg Cd, aproximativ 10% din continut fiind inhalat
atunci cand este fumatd. DLs, dupa injectarea unui compus solubil al
cadmiului este Intre 2,5-25mg/kg. DLs, orald este de 10-20 de ori mai mare
decat cea prin administrare parenterald. Doza letala estimatd este intre 350-
8900 mg, corespunzitoare la doze intre 20-130 mg/kg pentru un adult de 70
kg. OSHA limiteaza concentratia cadmiului in aerul de la locul de munca la
100pg/m® sub forma de fum sau vapori si 200pg/m® sub forma de pulberi.
Pentru aer se accepti maximum 5ug Cd/m’. FDA limiteazi proportia de
cadmiu din colorantii alimentari la 15ppm. Pentru apa de baut, EPA a
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limitat cantitatea la Spg/L. Continutul maxim admis de cadmiu din furajele
de origine animala sau vegetald este de 1-2mg/kg la o umiditate de 12%.

4. Sisteme de aparare ale organismului
impotriva otrivirii cu metale grele

Organismele au mecanisme naturale de aparare impotriva otravirii cu
metale grele. Cativa factori sunt implicati in absorbtia si In concentratia
fiziologica ale metalelor grele. De exemplu, nivelele inalte de calciu din apa
tind sd scadd biodisponibilitatea metalelor (ex: cadmiu, cupru, plumb,
mercur, zinc) la pesti, iar agentii chelatanti afecteaza absorbtia acestor
metale. O trasdtura importantd in metabolismul metalelor grele este rolul
metalotioneinelor intracelulare, constand in doud proteine asemanatoare cu
masa moleculara mai mica, de aproape 6500kDa. Ca o consecintd a
continutului mare de aminoacizi reprezentati de cisteind, metalotioneinele
contin un numar mare de grupdri tiolice. Aceste grupari se leaga foarte
puternic de metalele grele, in special de mercur, argint, zinc. Metalul cel
mai investigat pentru interactia sa cu metalotioneinele este cadmiul.

H H Cd.
P T 73

Cd®+ +  |Metallothionein | —= | Metallothionein | + H

Legéand metalotioneina, mobilitatea metalelor prin difuzie este mult
redusa si sunt impiedicate de a se lega de enzime sau de alte proteine
esentiale functionarii metabolice normale.

Metalotioneina a fost izolatd pratic din toate organele, incluzand
ficatul, rinichiul, creierul, inima, intestinul, plamanul. Dozele neletale de
cadmiu, mercur si plumb induc sinteza de metalotioneine. La animalele
folosite pentru experimente, dozele neletale administrate de cadmiu, mercur
si plumb, urmate de un nivel crescut de metalotioneine in corp, au permis
administrarea ulterioara de doze letale de cadmiu, mercur si plumb fard a se
produce moartea subiectilor.

Substantele endogene, altele in afard de metalotioneine, pot fi
implicate In minimizarea efectelor pe care le au metalele grele si excretarea
lor din organism. Glutationul prezent in ficat joacd un rol in excretarea
diferitelor metale din corp in bild. Unele plante prezintd o tolerantad
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deosebitd fatd de cadmiu si alte metale grele, acest fapt fiind datorat
continutului de peptide bogate in cisteind, cunoscute sub denumirea de
fitochelatind, peptide bogate in sulf ce indeplinesc in plante un rol
asemandtor metalotioneinelor din organismul uman sau animal. Plantele
care rezista la actiunea diferitelor metale grele prin actiunea fitochelatinei
necesitd o activitate cat mai ridicata a enzimelor cistein sintaze care obtine
aminoacidul continand sulf si anume cisteina din hidrogen sulfurat si O-
acetilserina.

O altd metoda de a elimina metalele cu efect toxic in oraganism ar fi
prin intermediul agentilor chelatanti. Chelatarea este un proces prin care se
formeaza un complex al ionului metalic, in care ionul metalic este asociat cu
un donor de electroni cum ar fi un ligand. Ligandul poate fi monodentat,
bidentat sau multidentat. Agentii chelanti sunt in general nespecifici cu
privire la afinitatea lor pentru metale. Pana la un anumit moment ei vor
mobiliza si vor creste excretia unei game destul de largi de metale,
incluzand metalele esentiale cum ar fi cadmiul si zincul. BAL (British anti-
Lewisite) sau 2,3-dimercaptopropanol a fost primul agent chelant util clinic.
A fost dezvoltat in timpul celui de-al Doilea Razboi Mondial ca un
antagonist specific pentru gazele arsenoase vezicante bazat pe observatia ca
arsenul are o afinitate pentru compusii ce contin grupari sulfhidril. Desi 2,3-
dimercaptopropanolul va creste excretia cadmiului, va aparea concomitent o
crestere a concentratiei renale de cadmiu si de aceea utilizarea lui in
intoxicarea cu cadmiu ar trebui evitatd. Cu toate acestea, acesta poate
indeparta mercurul anorganic din rinichi, dar nu este util in tratarea
intoxicarii cu alchil sau fenil mercur. Dimercaptopropanolul mareste si
toxicitatea seleniului si telurului si de aceea nu e indicat a fi utilizat pentru
indepartarea acestor metale.

i l-II l_II (2-)
s HoC G OH
5. S H
/Ph
¥y
OH H-C——(~C—OH
HS H HH
BAL Legarea BAL-ului de plumb
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DMPS ( acid 2,3-dimercapto-1-propan sulfonic) este un derivat
solubil 1n apa a BAL-ului creat pentru a reduce toxicitatea efectele
secundare neplacute ale BAL-ului.

Penicilamina, produs hidrolitic al penicilinei, este utilizatd in cazul
bolii Wilson si este eficientd in indepartarea plumbului, mercurului si
fierului. Desi poate indeparta si alte metale esentiale cum ar fi zincul si
cuprul, penicilamina poate induce o reactie sensibild cu un spectru larg de
efecte imunologice nedorite printre care si urticarie, posibila proteinurie.
Trebuie evitata la persoanele care prezintd sensibilitate la penicilinad. Studii
recente au aratat eficacitatea unui nou agent chelatant in tratarea bolii
Wilson si anume acidul clorhidric, trietilen tetraaminoacetic, in special la
acele persoane care au dezvoltat o sensibilitate la penicilamina.

0o

HSX.)LOH

NH,
Penicilamina

DDC sau dietilditiocarbamatul a fost recomandat in tratamentul
otravirii acute cu nichel. Medicamentul poate fi administrat oral in cazul
unei intoxicari scazute si parenteral 1n cazul intoxicarii acute sau severe.

5 5
’““N’JJ“‘S’Z” “SJLN’"““C

HsC LHG Hay
DDC

5. Concluzii

Stresul provocat de metalele grele este o problemd majora care
afecteaza productivitatea agricold vegetald si implicit sanatatea umana.
Flora naturald prezinta diferente ale tolerantei la metale grele. Unele
plantele cresc bine intr-un sol imbogatit In metale grele toxice in timp ce
altele nu se pot dezvolta. Ionii metalici au un rol deosebit de important in
sinteza §i transportul enzimelor in organismele vii, precum si in cataliza
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acido-bazica si in procesele redox care au loc 1n sistemele biologice. Astfel,
metalele au capacitatea de a forma legéturi cu un substrat, pot stabiliza
intermediari de reactie sau pot lua parte la o reactie catalizatd. De exemplu,
resturile de histidina au doua roluri diferite in metaloenzime: histidina poate
coordina ioni metalici prin intermediul azotului imidazolic, sau dupa
deprotonarea azotului nucleului pirolic, care poate actiona ca ligand-punte
intre doua centre de metal.

[1]
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ATACUL BIOTIC S1 CONTROLUL
BIODETERIORARII ST BIODEGRADARII

ASUPRA PICTURILOR PE LEMN
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Platforma Interdisciplinara ARHEOINVEST, Universitatea Alexandru Ioan Cuza, Blvd. Carol
I, 11, 700506, Iasi, Romania

Abstract: Pe langa trecerea timpului, factorul antropic si conditiile de microclimat, atacul
biotic are un rol esential in obstructionarea vizibilitdtii mesajului pictural. In acest fel,
materialele componente ale acesteia, sufera deteriorari si degradari, care distrug integritatea
estetica si structurald a picturilor, codificand mesajul, chiar pand la distrugere totald, dacd nu
se intervine la timp. Descrierea cdtorva solutii de stopare a atacului biotic prin care s-a
restabilit unitatea estetico-vizuald a picturii, precum §i integritatea icoanei.

Cuvinte cheie: atac biotic, biodeteriorare, biodegradare, panou pictat

1. Introducere

Picturile pe suport de lemn sunt supuse deteriorarii si degradarii
datoritd actiunii factorului biotic, cu predilectie cand nu sunt respectate
conditiile de microclimat optim pentru lemn. Astfel, activitatea
organismelor si microorganismelor transformd un material valoros intr-un
reziduu, in urma unor procese fizice si chimice.

Prin procesele fizice degradarea picturilor se realizeaza prin
dezagregarea substratului de lemn cauzatd de penetrarea insectelor xilofage
in suportul de lemn, de crearea orificiilor si galeriilor si aparitia
gramajoarelor de rumegus, precum si de presiunea exercitata de acestea in
interiorul materialelor [1].

Biodegradarea chimica transforma substratul prin reactii chimice
multiple provocate de insecte xilofage, bacterii si fungi. Astfel, enzimele
hidrolitice scindeaza materialul lemnos, utilizind enzimele extracelulare sau
reactii cu schimb ionic, pentru hrana. insi, degradarea are loc si prin
procesele de eliminare a produsilor metabolici (pigmentari, substante
complexe, acide si alcaline, resturi de tesuturi sau organisme moarte) ale
acestor microorganisme. Acizii metabolici alcalini erodeazd panoul de lemn
si elimina saruri si produsi de reactie pe stratul pictural, ce distrug coeziunea
materialelor. Inhibitorii enzimatici duc la aparitia unor pete colorate, ce
distrug integritatea estetica a picturii. Mucegaiurile se recunosc dupa
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aparitia unor pigmentdri albe, maronii sau rosii pe suprafata stratului
pictural, iar bacteriiile fragilizeaza si modifica materialele [2].

2. Metode de prevenire si stopare a atacului biotic

Germenii bacterieni si sporii mucegaiurilor sunt pretutindeni in aer,
deci este esentiala prevenirea actiunii distructive a acestora, prin mentinerea
unor parametrilor optimi pentru obiectele din lemn (temperatura: 18-20°C,
UR: 50-65% si lumina: 150Ix). Astfel, se vor instala ventilatoare,
higrometre si dezumidificatoare si se va asigura un spatiu salubru de
depozitare a picturilor, deoarece murdaria si praful sunt un mediu propice
de dezvoltare a mucegaiurilor.

In cazul in care, cu toate misurile preventive, se constatd prezenta
atacului biologic se aplica o metoda de combatere sigura si nontoxica pentru
om, mediu si obiect. Atacul biotic poate fi stopat prin diverse tratamente de
dezinsectie si dezinfectie: fizice, radioactive, biologice si chimice. Pana in
anii 90 atacul biotic era combatut prin biocizi dizolvati in solventi sau gaze.

Oxidul de etilena este un fumigant larg utilizat in muzee de peste
trei decenii, avind actiune insecticidd, fungicidd si bactericida. Este
amestecat cu gaze inerte pentru a-i diminua inflamabilitatea, explozivitatea
si toxicitatea. Penetreaza rapid prin materiale, insd gazul este eliberat in
timp, ceea ce impune aerisirea cel putin trei zile a obiectelor tratate.
Aerisirea se poate verifica cu ajutorul unor tuburi de control cu gaz care
formeaza pete cand reactioneaza cu oxidul de etilend. Obiectele tratate cu
biocizi precum pentaclorfenolatul de sodiu, pot fi afectate de interactiunea
acestora cu oxidul de etilend, declansandu-se reactii exoterme. Este mutagen,
posibil cancerigen.

Bromura de metil, in ciuda toxicitatii ridicate, este frecvent folosita
pentru dezinsectia bunurilor culturale confectionate din lemn. Deoarece
interactioneaza cu proteinele si cu unele materiale ce contin sulf sau plumb,
aceastd substantad este contraindicatd pentru dezisectia obiectelor ce contin
componente din piele, pergament, 14nd, metale si culori pe bazd de plumb.
Trebuie aplicat doar de personal instruit, dezinsectia fiind realizatd doar in
camere de fumigatii prevazute cu sisteme de eliminare a reziduurilor toxice.
Tratamentele se fac de persoane antrenate, in camere de fumigatie dotate cu
sisteme de securitate. Interactioneaza cu proteinele si cu orice material ce
contine sulf, ataca metalele si degradeaza culorile pe baza de plumb [3].

Formaldehida, sub forma de aerosoli, a fost mult folositda pentru
combaterea biodegradarii colectiilor de documente si carte veche, cu
precautii in cazul materialelor proteice (pielea si pergamentul). In prezent
utilizarea acesteia este mult restransa datorita toxicitatii ridicate.
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Datorita toxicitatii acestor produse au fost interzise si Inlocuite cu
unele mai putin daunatoare. Existd o gama foarte mare de substante chimice
cu proprietati biocide utilizate in prevenirea sau combaterea biodegradarii,
insd toate metodele comportd riscuri, legate de efectele secundare ale
substantelor pe substratul tratat si pe operator. Eficienta tratamentului
aplicat depinde de identificarea corectd a agentilor patogeni, alegerea
substantei pentru tratament, alegerea metodelor de tratament, in functie de
natura si amploarea atacului, tipul obiectului tratat si starea de conservare a
obiectului. Selectarea biocidului trebuie sa se faca in functie de natura
obiectului biodeteriorat, pentru a asigura integritatea fizico-chimica a
acestuia [5]

Radiatiile ultraviolete au actiune biocida intre 300-200nm, fiind
eficientd doar la suprafati. Insa, utilizarea radiatiilor UV in stoparea
biodeteriorarii este limitatd datorita deteriorarilor provocate de acestea
asupra picturilor, materialelor celulozice si proteice.

Radiatiile y au actiune biocidd mai ridicatd. Tratamentul
efectuandu-se in nige speciale. Tratamentul duce la indepartarea reziduurilor
daunatoare de pe obiect, puterea mare de penetrare, nu induce fenomene de
radioactivitate secundard, posibilitatea tratarii unui numar mare de obiecte
intr-un timp scurt.

Ideea controlului daunatorilor prin expunerea obiectelor atacate
intr-o atmosferd cu un continut scazut de oxigen a fost putin luatd in
considerare pana in anii ’80, din cauza dificultatii crearii si mentinerii unui
astfel de microclimat. Aparitia barierelor plastice si a absorbantilor de
oxigen a permis implementarea acestei metode, cu avantajul major al lipsei
de toxicitate. Privarea de oxigen prezinta avantajele reducerii unor
fenomene de degradare precum oxidarea metalelor sau decolorarea unor
pigmenti, Insd existd si riscul alterarii unor pigmenti precum cinabrul si
sienele dupa o luna de tratament [6].

in prima fazi metoda a fost aplicati in domeniul alimentar,
produsele ambalate fiind insotite de colectori de oxigen. Dupa 1985 s-a
studiat posibilitatea tratarii obiectelor de patrimoniu atacate de insecte in
atmosfere sarace in oxigen. Dupa acest moment au fost initiate o serie de
studii privind variabilitatea conditiilor letale in functie de specie, stadiu de
dezvoltare, temperaturd si umiditate, duratd de expunere, fiind implicati
cercetatori din intreaga lume [7].

Crearea de medii anoxice este mai usor realizabila cu ajutorul
azotului. Existd trei metode pentru producereca de atmosfere sarace in
oxigen: sistemul dinamic: concentratia In O, din incintd se scade prin
introducerea, in flux continuu, a unui surplus dintr-un alt gaz; dinamic —
static: scaderea concentratiei de O, prin introducerea unui alt gaz (sistemul
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dinamic), dupa care se introduce un colector de O, (sistemul static), iar
incinta este sigilatd; static - introducerea colectorilor de oxigen in cantitate
suficientd pentru crearea atmosferei anoxice, urmata de sigilare.

Crearea si mentinerea unei atmosfere depinde de calitatea
anvelopelor utilizate: anvelope cu permeabilitate scazutd la oxigen, sigilate
la cald; incinte mari, reutilizabile si incinte rigide — folosite in special pentru
conservarea pe termen lung sau pentru expunere. Camerele de fumigare pot
fi adaptate pentru tratamentele cu azot [6]. Existd o serie de materiale
plastice flexibile care devin etanse la cald sub forma unui sac, purtind
denumirea de ,.filme-bariera”. Un film-bariera foarte eficient este format
dintr-un strat de aluminiu intre doua straturi de nylon sau polyester. Acestea
insa au dezavantajul ca sunt opace [8].

Colectorii de oxigen sunt alcatuiti dintr-un oxid de fier fin divizat,
clorurd de potasiu si un umectant, introduse intr-un pachet permeabil de
hartie sau plastic. In urma reactiei cu oxigenul rezultd cildurd, ajunganu-se
la temperaturi mai mari cu cat concentratia in oxigen si temperatura de
pastrare a obiectului este mai mare [9]. Consumul oxigenului de cétre
colectori determind scaderea volumului aerului cu 20%, ceea ce poate
provoca modificari dimensionale ale obiectelor. Este necesara asadar luarea
in calcul a acestui volum in plus la construirea anvelopei sau aplicarea
sistemului dinamic-static.

Principalele categorii de biocizi sunt produsele anorganice
(compusi ai florului, fosforului si sulfului), organice de origine naturald sau
de sinteza. Acestea sunt aplicate prin pulverizare, pensulare, injectare,
gazare [10].

Aplicarea substantelor lichide presupune un timp de lucru mare,
imposibilitatea penetrarii biocidului in profunzime sau in locuri greu
necesara o aparatura speciald. Tratamentele gazoase sunt rapide, eficiente,
dar costisitoare, fiind realizate de firme specializate, cu personal antrenat in
utilizarea unei tehnologii, care trebuie sd garanteze siguranta personalului si
a mediului [4].

Pe piata sunt disponibile numeroase produse cu efect biocid, dar
care pot avea efecte negative asupra obiectelor de patrimoniu. Produsele
utilizate trebuie sd Indeplineascd o serie de conditii, conform normelor
conservarii stiintifice. Biocidul nu trebuie sa afecteze aspectul obiectului
tratat (nu trebuie sa pateze, sd Inmoaie, sa lase reziduuri) si sa nu aiba efecte
secundare asupra structurii lemnului prin substante reziduale.

Eficienta tratamentului cu un biocid lichid aplicat pe un lemn
infestat depinde de grosimea lemnului, a straturilor de stucaturd sau de
picturd de pe acesta, de capacitatea de penetrare (influentata direct de tipul
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solventului folosit, de vascozitatea acestuia), corelatd cu caracteristicile
lemnului tratat (densitatea lemnului, prezenta fisurilor), dar si de factorii
ambientali (temperatura si umiditatea relativa a aerului).

3. Concluzii

fn Norme de conservare a bunurilor care fac parte din Patrimoniul
Cultural, Aurel Moldoveanu defineste ,,conservarea bunurilor clasate ca
fiind compusa din activitati si procese menite sa asigure conditii necesare
pentru mentinerea acestora intr-o stare cit mai apropiata de cea initiald. in
acest cadru, profilaxia proceselor de alterare, imbatranire, degradare,
indiferent de factorii care le produc, are o importantd fundamentala™ [11].

Orice interventie efectuatd asupra unui bun de patrimoniu se
bazeaza pe respectarea unor principii, ce au drept scop evitarea alterarii
mesajului initial (reversibilitatea operatiei, durabilitate, eficienta, stabilitatea
tratamentului, lizibilitatea interventiei), indeplinirea acestora implicand
fundamentarea operatiilor pe o argumentatie stiintifica.
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Rezumat: Icoanele folosite in cultul crestin sunt expuse atingerilor ritualice, in timp
depundndu-se pe suprafata lor un strat de lipide tegumentare, care modifica negativ aspectul
§i favorizeazd ancrasarea murdariei. Acest studiu urmareste schimbarile de aspect care apar
la nivelul grundului, stratului de culoare, verniului sub influenta lipidelor tegumentare.
Analizele s-au realizat cu ajutorul spectrofotometrului Lovibond RT 300, in sistem CIE L*a*b*
si au evidentiat modificari de luminozitate si de culoare pe axa b (albastru-galben).

Cuvinte cheie: lipide tegumentare, colorimetrie prin reflexie CIE L*a*b* grund, verni,
abateri cromatice

1. Introducere

Icoanele sunt obiecte folosite in cultul crestin, expuse venerarii
credinciosilor. Sunt realizate prin grunduirea suportului lemnos cu un grund
format din clei animal §i carbonat de calciu sau sulfat de calciu, peste care
se picteazad cu culori tempera (pigment si emulsie de ou) sau culori de ulei
(pigment si ulei sicativ). Opera de artd este apoi protejatd printr-o peliculd
de vernis, care are si rol estetic de improspatare a culorilor.

Icoanele noi sau vechi, etalate in biserici, nu sunt intotdeauna
protejate cu sticld sau plexiglas si intra in contact cu lipidele de suprafata si
transpiratia de pe mainile si fruntile celor care le ating. In timp se formeaza
o peliculd care acopera verniul sau stratul pictural, favorizind ancrasarea
murdariei. Atat grasimile de suprafata, cat si transpiratia au o compozitie
complexd. Asfel, lipidele de suprafata cuprind sebumul secretat de glandele
sebacee si lipidele din stratum corneum. Impreuna formeaza la suprafata
epidermei un strat lipidic cu grosime variabila (0,5-4pm) [1]. Sebumul, o
substanta grasa de culoare galben spre maro deschis, este secretat de glande
sebacee aflate in epidermd, cu exceptia zonei palmare si plantare, dar el
poate ajunge pe epiderma palmard prin contaminare. De asemenea, se
gaseste in concentratii crescute la nivelul epidermei de pe frunte. Sebumul
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este format din familii de triglicerde si digliceride, acizi grasi liberi (50-
60%), ceruri esterificate (20-30%), scualend (10-16%), esteri ai
colesterolului (2-4%) [2,3]. Trigliceridele au in compozitie acizi grasi
saturati sau nesaturati, cu catend simpla sau ramificata care poate avea pana
la 26 de atomi de carbon. In urma actiunii lipazelor microbiene sau
epiteliale, trigliceridele se descompun, rezultand acizi grasi liberi, glicerina,
mono- sau digliceride [4]. Acizi grasi nesaturati, caracteristici sebumului
uman, sunt acidul sapienic (16:1, A6) sau acidul sebaleic (18:2, A5,8) [5].
Alti acizi grasi care apar In compozitia sebumului sunt acidul lauric (C12:0),
palmitic (C16:0), oleic (C18:1, cis-9) [6].

Lipidele din stratum corneum (aflat la nivel palmar-plantar)
inconjura corneocitele si sunt eliberate prin indepéartarea continua a stratului
superior de celule [7]. Ele sunt formate dintr-o varietate de compusi cum ar
fi ceramidele (50%), colesterolul (25%) si esteri ai colesterolului, acizi grasi
liberi (15%), trigliceride si scualena [4, 8, 9]. Acizii grasi liberi, dar si cei
esterifiati cu ceruri sau steroli au catend lungd cu 14-24 atomi de carbon,
predominénd acizii saturati sau mononesaturati (C18:1). Fosfolipidele sunt
in cantitati reduse (cca.4%), dar si ele sunt bogate in C18:1 [9].

Rolul experimentului a fost de a urmari modificarile optice produse
de acest strat lipidic format pe suprafata icoanelor prin atingeri repetate.

2. Materiale si tehnici

S-au realizat 8 mostre 2x2 cm din lemn de balsa. Acestea au fost
grunduite cu un grund din praf de creta si clei de oase 8% (Fig. 1).

IbIcII

Fig. 1. Probele folosite in experiment — a) grund, b) ulei de in
¢) verni damar, d) emulsie de ou

Dupa slefuire cu smirghel, probele au fost peliculizate astfel:
- probele 1,1°- au fost lasate numai la nivel de grund (Fig.1a)
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- probele 2,2°- au fost acoperite cu ulei de in in amestec cu
culoare de ulei (ocru) pentru a reduce absorbtia uleiului de in
in grund (Fig.1b)

- probele 3,3’- au fost vernisate cu vernis damar (Fig 1c)

- probele 4,4’- au fost acoperite cu emulsie de ou, obtinutd prin
diluarea unui gélbenus de ou cu apa (1:3) (Fig.1d).

Pentru a impiedica absorbtia verniului si a uleiului de in de catre

stratul de grund, mostrele 2,2°,3,3” au fost protejate cu shellac.

Dupa uscarea peliculelor, pe probele 1°,2°,3°,4° s-a aplicat grasime
umand obtinutd prin prelevarea de pe fruntea unui subiect cu ajutorul
tampoanelor de vatd Tmbibate cu acetond. Acestea au fost apoi puse in
acetond, iar dupa indepartarea lor, solutia obtinutd s-a lasat la evaporat.
Reziduul gras a fost aplicat in strat subtire pe suprafata mostrelor.

Mostrele de referintd au fost manipulate cu manusi pentru a se
evita contaminarea lor cu lipide de suprafata.

Toate mostrele au fost puse in etuva la 105°C, timp de 20 de ore.
La intervale de 4 ore s-au facut masuratori colorimetrice, cu ajutorul
spectrofotometrului Lovibond RT 300.

3. Rezultate si discutii

Analizele colorimetrice s-au facut in sistem CIE L*a*b*, iar

variatiile de culoare AE s-au calculat dupa formula [10-19]:

AE = [AL? + Aa® + Ab*]"?,
unde: AL este variatia de luminozitate, de pe axa L*(OZ), Aa este variatia
pe axa a*(0X), de la verde (-a) la rosu (+a), iar Ab este variatia pe axa
b*(0Y), de la albastru (-b) la galben (+b).

Ele au aratat diferentele de culoare dintre probele de referinta si
cele peliculizate cu lipide tegumentare. Astfel, la proba 1, valorile L* au
variat de la Ly= 94.88 la L,, =94.83, iar pe axa a*, de la +0.01 1a -0.13 (o
modificare spre verde). Pe axa b* valorile au crescut de la +4.84 la +6.00.
in cazul grundului cu lipide variatiile pe axa L* au fost mici, de la 91,19 la
91.43, dar au fost mai evidente pe axa a*, de la +0.27 la -0.10, si pe axa b*,
de la +7.98 la +11.67. Valorile AE (AE, pentru probal si AE, pentru proba
1), calculate dupa formula de mai sus §i prezentate in tabelul 1, au ajutat la
realizarea graficului din figura 2, care evidentiazd diferentele dintre cele
doua probe.
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Tabelul 1. Valorile AE ale probelor 1 i 1’

Timp (h) 4 3 12 16 20
AE, 0.44 0.77 1.01 1.03 1.16
AE, 2.30 3.07 3.55 3.64 371

3.5

25

15

Fig. 2. Graficul valorilor AE pentru probele cu grund

Proba 2, peliculizata cu ulei in amestec cu culoare (ocru), a
prezentat o scadere a valorilor pe coordonata L*, de la 71.10 la 66.15, o
crestere pe axa a* de la +15.71 la +18.13 si o scadere pe axa b* de la +64.55
la +58.49. Proba 2’ a avut valori mai mici decat proba 2 pe axa L* (de la
69.09 la 58.89) si axa b* (de la + 61.79 la +50.67), dar diferentele dintre
masuratorile finale si cele initiale sunt mai mari in cazul probei 2°. Pe axa a
valorile sunt asemanatoare cu cele de la proba 2 ( de la +15.38 la +18.59).
In tabelul 2 sunt prezentate variatiile de culoare AE pentru cele doud probe
(AE, pentru proba de referinta, AE,; pentru proba cu lipide).

Tabelul 2. Valorile AE ale probelor 2 si 2’

Timp (h) 4 3 12 16 20
AE, 6.52 7.14 748 7.89 8.19
AE, 10.49 12.62 13.77 14.85 15.42

In figura 3 se ilustreazi diferentele dintre cele doud probe.
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Fig. 3. Graficul valorilor AE pentru probele cu ulei de in

Proba 3, cu verni, nu prezintd mari modificari pe axa L* ( de la
84.44 1a 84.98) si nici pe axa a* (de la +5.31 la +4.47), ele fiind mai vizibile
pe axa b* (de la +21.07 la +28.27). La fel este si in cazul probei 3’, unde
variatiile sunt destul de mici pe axa L* (de la 80.21 la 80.60) si pe axa a*
(dela+5.78 la +5.12). Diferentele sunt mai mari pe axa b* (de la +21.71 la
+27.55). Valorile AE sunt prezentate in tabelul 3 (AE,, respectiv AE,)).

Tabelul 3. Valorile AE ale probelor 3 si 3”

Timp (h) 4 3 12 16 20
AE, 3.95 5.77 6.79 6.84 7.26
AE, 1.77 3.89 4.66 5.54 5.89

Din tabelul 3 si din figura 4 se poate observa cé, spre deosebire de
probele 1-1°, 2-2’, modificarile de culoare ale probei cu lipide sunt mai mici
decat cele ale probei de referinta. Diferentele mai mari intre cele doua probe
sunt pe axa b*, unde valorile initiale sunt asemanéatoare, dar cresc mai mult
in cazul probei 3, indicand o modificare spre galben a verniului, probabil o
oxidare mai puternica. Probele 4-4’ prezinta variatii mai mici pe axa L* si
axa a*, si mai mari pe axa b*. Astfel, in cazul probei 4, axa L* are
modificari de 1a 92.7 la 90.35, axa a* - de la -1.82 la -0.06, iar pe axa b* —
de la +23.60 la +27.23. Proba 4’ are valori mai mici decdt proba 4 pe
coordonata de luminozitate L* si variaza de la 90.58 la 88.52. Modificarile
pe axa a* sunt, de asemeni, mici: de la -0.39 la -0.11. in schimb, pe
coordonata b* valorile cresc de la +13.08 la +27.59.
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Fig. 4. Graficul valorilor AE pentru probele cu verni
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in tabelul 4 si in figura 5 se pot observa diferente aparute intre cele
doua probe, fiind notate cu AE, pentru proba 4 si cu AE pentru proba 4’.

Tabelul 4. Valorile AE ale probelor 4 si 4

Timp (h) 4 8 12 16 20
AE, 2.05 2.77 3.80 3.92 4.66
AE, 10.53 13.76 14.36 14,39 14.65

16

. 14,65
14 ..—.rnf.ﬁﬂm
12

" I(D,sa

0 4 3 12 16 20

Fig. 5. Graficul valorilor AE pentru probele cu emulsie de ou
Concluzii
Prezenta lipidelor tegumentare pe suprafata grundului, a verniului,

a uleiului de in amestecat cu culoare si a emulsiei de ou a dus la o scadere a
valorilor pe coordonata de luminozitate. De asemenea, variatiile de pe
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coordonata b (de la albastru la galben) sunt mai mari, ceea ce aratd o
tendintd spre ingalbenire. O viitoare analizd FTIR a probelor va ajuta la
intelegerea modificarilor care au loc la nivelul stratului pictural, sub
influenta lipidelor tegumentare.
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Rezumat: Icoanele folosite in cultul crestin sunt expuse atingerilor ritualice, in timp
depundndu-se pe suprafata lor un strat de lipide tegumentare, care modifica negativ aspectul
si favorizeaza ancrasarea murdariei. Acest studiu urmareste schimbarile de aspect care apar
la nivelul grundului, stratului de culoare, verniului sub influenta lipidelor tegumentare.
Analizele s-au realizat cu ajutorul spectrofotometrului Lovibond RT 300, in sistem CIE L*a*b*
si au evidentiat modificari de luminozitate si de culoare pe axa b (albastru-galben).

Cuvinte cheie: lipide tegumentare, colorimetrie prin reflexie CIE L*a*b* grund, verni,
abateri cromatice

1. Introduction

The Palace of Balchik, wich official name was “The Quiet Nest Palace”,
was constructed between 1924 and 1936 as a summer residence of the
Queen Marie of Romania, her family and their entourage. It happened
during the time when Balchik and Southern Dobruja became part of the
Kingdom of Romania (1919-1940). The construction of the residence was
still not over when Ferdinand I (b.1865), King of the Romanians (from 10"
of October 1914 until his death), died on 20™ of July 1927. His wife,
Princess Marie of Edinburgh, more commonly known as Marie of Romania
(b.1875), died on 18™ of July 1938, two years before Balchik was ceded by
Romania to Bulgaria by the terms of the Craiova Treaty (1940). Till 1948,
the Romanian government paid a tax to Municipality of Balchik for her
property located there. In 1948, with a signed agreement between the two
countries, “The Palace” was remised to the former Ministry of Culture and
Education under the explicit condition to be used as a place for recreation
and creativity of artists. In 1961 with a signed agreement between Bulgaria
and Romania and a payment to the Romanian State, “The Palace” became a
property of Republic of Bulgaria. Then and now the property is managed by
the Ministry of Culture.
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2. Statement of significance
2.1. Geographical description

The Balchik Palace is a site in Bulgarian Black Sea coastal town and
seaside resort of Balchik, located 2km. southeast of the center of the town.
Balchik is situated in Dobrich Province, which is a province in northeastern
Bulgaria, part of Southern Dobruja geographical region. The town is 33 km.
far from Dobrich, 45km. far from the sea capital of Bulgaria-Varna, and
only 18km. far from the luxury and the major Black sea resort in
northeastern Bulgaria- Albena. Balchik is a center of municipality (22
settlements on a territory of 523sq.km. with a population of 21.832
inhabitants) and is the only town on its territory. The main road E87 crosses
the municipality, connecting the port of Varna with the Romanian port
Constanta. The port terminal of Balchik- the Sea Gate of South Dobruja, is
the third in significance Bulgarian port after Varna and Bourgas, used
mainly for medium-size passenger and trade vessels and for yachts. Balchik
is divided in two parts: an old town, situated amphitheatrically and terrace-
like, and a new town, situated on the plateau above it. There is also a
separated industrial and storehouse zone near the new town.

2.2. Archeological description

In May 2007, in the old town of Balchik, a temple of Great Mother
Goddess Cybele was unearthed by accident during excavation works for the
construction of a new private hotel. A 30-centimeter long marble statue of
deity Cybele with no head and partly missing palm was found in the temple.
Cybele was originally Anatolian mother goddess and Phrygia’s only known
goddess. Her Phrygian cult was adopted by Greek colonists of Asia Minor
(Asian Turkey) and spread from there to mainland Greece. In Rome, Cybele
was known as Magna Mater (Great Mother). The extremely rich temple in
Balchik dates back to 280-260 BC and is the best-preserved monument from
the Hellenic Age in Bulgaria, and the only one of its type found in the
Eastern Balkans. The temple was active for 700 years and there were
performed rituals even 100 years after accepting of the Christianity. It was a
part of the ancient city Dionysopolis (named after the god of the grape
harvest, winemaking and wine in the Greek mythology-Dionysus), which
was located in the borders of present town of Balchik.
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2.3. Historical description

In 1921, travelling round the new Romanian lands, Queen Marie came
to Balchik with her son Prince Nicholas. She fell in love from the first sight
with the beauty of the “white city”, located on “silver coast” After spending
a few days in Balchik, the queen decided to build a summer residence on the
shore of the sea. It was also a way to consolidate her rule at the
southernmost part of the royal possessions. Marie of Romania stayed at the
villa of Zahary Devetakov- her first Bulgarian friend in Balchik. Devetakov
graduated a Law school in France, he possessed a rich library and was an
erudite but also an eccentric who contributed to the bohemian and to the
artistic spirit of the town. During that time a lot of Rumanian intellectuals
and artists like Frederic Storck, Cecilia Cutescu-Storck and Alexandru
Satmari already had a property in Balchik. The sculptors Frederic Storck
(Fritz,b.1872-d.1942) is a son of the Romanian sculptor from German origin
Karl Stork (b.1826-d.1887). Karl Storck became the first professor of
sculpture at the Fine Arts Academy in Bucharest and was the most
prominent figure and main developer of modern Romanian sculpture.
Among his notable pupils was Gyula Zolnay - the Hungarian sculptor and
son of the co-owner of the famed Zsolnay Porcelaine Manufacturer in Pecs,
Hungary, which introduced the eosin glazing process and pyrogranite
ceramics. Some of the remarkable pieces of art made by Karl Stork are the
statue of Carol Davilla in front of the University of Medicine and Pharmacy
in Bucharest and the bust of Grigore III Ghica of Moldavia, in Iasi.
Frederick Storck and his wife - the painter Cecilia Storck (b.1879-d.1973),
who became the first female professor in art in Europe (in 1916) started to
construct their summer house in Balchik in 1920 and finished it in 1926.
The villa was built by using a local white shell stone. Its interior was
decorated with pieces of art made by the famous art family. Storck wanted
this massive two-storey building to be transformed into an artistic center
and summer house for gifted children. Some Bulgarian authors and art
historians say that Villa Storck is the most original one along the Bulgarian
coast, if not in the whole of Bulgaria. At the present time, Villa Storck is an
architectural monument of Culture, declared with letter Ne 1744/02.12.1993
of the National Institute for Monuments of Culture, and is a part of the
environmental description of “The Palace”. Alexandru Satmari also was
fascinated by Balchik. He visited the town first in 1913 and then in 1920
when he bought over 2 acres of land there. Queen Marie started bying lands
in Balchik falling the example of her friends Storck, Satmari and of other
representatives of the Romanian bourgeoisie. Her land was purchased in
1924 by the banker Jean Chrissoveloni. The founder of Chrissoveloni Bank
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and of its industrial empire was the Greek Zannis Chrissovelini, who started
his business in 1830 in Constantinople and in 1848 moved to the Romanian
Principalities and set up a bank. After the World War I the business was run
by one of his grandchildren- Jean Chrissovelini (b.1880-d.1926) - an
eccentric but also a pragmatic man who managed to develop the family
business through his friendship with the Romanian highlife. He also
organized a branch of Chrissovelini Bank in New York City which opereted
from 1921 to 1928. At that time, it was the only Romanian banking
institution in the United States. Jean Chrissovelini died at only 46 years of
age. The area in Balchik was expanded by purchasing more land-vineyards,
mills and orchards from the native people reaching an area of 35 hectares.
Alexandru Satmari also contributed to the increase of the lands of Queen
Marie- he made a present of his property to her. During the creating of “The
Quiet Nest Palace”, about 130 villas were built in Balchik, matched and
adapted to the its architecture.

2.4. Architectural description

There is a widespread version that architects of the palace in Balchik
are the Italians Agostino and Americo. The Italians were connected with the
palace, but they had very different role- Americo has dealt with its
construction and Agostino Fabro with the masonry. Both of them were busy
with the construction activities which started around 1924 at the lovely spot
(at that time near Balchik), called ”The trite vodenitsi . During his work in
Balchik, Agostino Fabro even married a local girl but then he took his wife
to Italy. The palace was built also with the participation of Bulgarian
construction workers and local volunteers. There was another Italian who
also had a contribution to the building of the residence- Giovanni Tomasini,
who created the mosaics there. The construction and building of the palace
was under the direct supervision of the Queen’s private secretary, Denis
Gaetano (Gaetan Denize) . After his sudden death, he was inherited by
Eugene Zwiedineck. There is a commemorative plaque built into the
southern side of the terrace of the summer residence, right under the chapel
that reads: ”In memory of Denis Gaetano, a trusted helpmate, who built this
place from its very foundations. 14™ May 1930, Marie”. Information
exposition opened for the first time at the cultural center “The Palace”, on
18" of May 2013 showed previously unpresented pictures, documents and
original drawings of the villa “Tenha Juvah” (“The Solitary Nest” in
Turkish-Tatar dialect) by the architect Emil Gunes and the sketches of the
palace by the artist Alexandru Satmari. Queen Marie shared her ideas about
the palace and about her villa with the artist Satmari. The famoust painter
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was the main art consultant for the aesthetic creating of her private suites.
He did a series of sketches and those which were approved then were
transformed into the drawings of Gunes. Emil Gunes (b.1890-d.1945) is a
Romanian architect of Turkish ethnicity. He was among the stars of his
profession in Romania, creating in Bucharest several houses in Neo-
Romanian style. Gunes designed the villa (private suites) of Queen Marie of
Romania with a minaret and Turkish bath, inspired by the best examples of
the Ottoman architecture. He embodied the wish of Queen Marie for
combining the different elements of Romanian, Bulgarian, Turkish and
Greek influences in one. This unique style emerged from the Queen’s life
philosophy rooted in the Baha’i Faith, which she discovered in the 1920s.
The philosophy preached unity of all the world religions, of God, and of the
human race. Alexandru Satmari (b.1872-d.1933) is a Romanian painter, son
of Carol Szatmary (Hungarian: Szatmary Pap Karoly, Romanian: Carol
Popp de Szatmary, 1812-1887) - an Austro-Hungarian born painter,
lithographer and photographer. Carol Szatmary is considered the world’s
first combat photographer as he took pictures in the battlefield, during the
Crimean war (1853-1856). He was the first certified photographer in
Romania, being also one of the first 10 photographers in Europe. Carol
Szatmary was the official photographer of the Romanian ruler Alexandru
Ion Cuza and the first king of Romania, Carol I of Romania. Most of his life
he worked and lived in Bucharest, where he died. Alexandru Satmari was
worthy successor to his father. He studied at National School of Fine Arts in
Bucharest and his teachers were Theodor Aman (b.1831-d.1891) - a
Romanian painter of Armenian descent whose style was often considered to
be a predecessor of Impressionism and Gheorghe Tattarescu (b.1820-d.1894)
— a Moldavian-born Romanian painter and pioneer of neoclassicism in
Romanian’s modern painting. Satmari painted landscapes, influenced by
Nicolae Grigorescu (b.1838-d.1907) - one of the founders of modern
Romanian painting. Alexandru Satmari worked also as theater decorator and
restorer of paintings. The famous Romanian architect Henriette Delavrancea
(b.1894-d.1987) also contributed to the building of the castle by creating
three villas. She is the architect of the famous queen’s smoking hall. There
are some remarkable buildings in the historical part of the town of Balchik
also created by the talented architect Delavrancea, like the house owned by
the Romanian poet Ion Bratianu (1891-1945), grandson of Ion Bratianu
(b.1821-d.1891) - one of the major political figures of 19" century Romania.
Nowadays the house is transformed into a restaurant, called “The White
House”. One of the most impressive things related to the architecture of the
palace is the way it is formed. There isn’t one big main building but
separated villas, built upon a picturesque rock, so that the children of the
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queen and her guests felt secluded in their private suites. The “Quiet Nest”
is unique also because of its eclectic architecture - a mixture of styles,
cultures and religions that contributes to the spirituality of the place. The
chapel at “The Palace”, called “Stella Maris” also impacts for the
spirituality of the location. It was built by masters from Balchik, using local
white stone. They embodied in their work the idea of Queen Marie to create
a replica of a Christian temple on the island of Crete.
Remarkable at “The Palace” are not only its beautiful buildings but also its
gardens. Facing the sea, they create additional romantic value to the location.
The Swiss landscape gardener Jules Jeannin, who was the chief gardener of
the Russian Emperor Nicholas II was hired to arrange the park. Close to the
villa called “Suite” there is a commemorative tablet which reads: “To Jules
Jeannin, who accomplish my dream in this garden- Marie”.

Fig. 1. Images from Balchik Palace
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2.5. Grade of listing and list description

The Palace of Balchik wich complete name is Architectural Park
Complex ”The Palace” has the statute of a landmark of culture. In 1987 the
complex was declared a monument of culture. In 1998 the Balchik Palace
was declared as “architectural and park complex”. In 2002 “The Palace”
was declared a Group Architectural Monument of Culture as well as a
Monument of Park and Landscape Architecture within the
category “National Monuments of Culture”. On 18" of April 2002, by order
RD 09-128 of the Minister of Culture and according to the Law on Cultural
Monuments and Museums, “The Palace” was declared a cultural monument
of national importance. The Palace of Balchik is also one of the 100
National Tourist Sites on the list of the Bulgarian Tourist Union. “100
Tourist Sites of Bulgaria” is a Bulgarian national movement established in
1966 to promote tourism among Bulgaria’s most significant cultural,
historic and natural landmarks.

3. Conclusion

The Balchik Palace is one of the rare cultural heritage sites in the world
showing that the Christian and the Muslim architecture could coexist
peacefully together in a same place. Everything in the architecture and the
creation of this unique complex monument is interconnected in a harmony-
Romanian, Bulgarian, Greek, Italian, Oriental and Moorish elements,
various religious themes and mythological characters. But The Palace is not
only related to many religions. Its history belongs to more national cultures
and people from Bulgaria and Romania share great respect for their
common cultural heritage.
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Abstract: The paper presents the date obtained from investigating the conservation state of two
icons that are part of the cultural heritage of “Sfintii Arhangheli Mihail si Gavriil”, from
Moscu village, Tg. Bujor city, Galati. The two icons have a series of resemblances, regarding
the theme (The Grieving Mother from Rohia), age, materials and artistic technique.
Furthermore, both icons were painted by anonymous Romanian painters, in tempera, on lime
wooden support, prepared with animal glue. In both, The Virgin Mary is represented from one
side, only the bust, with the head down as a sign of mourning. Even the colors are similar,
ultramarine blue, green earth, ocher being used the most. Also, the design almost the same: the
icons have in the lower part three biblical representative scenes, that are painted somewhat
different, in one case in medallions, and in the second in squares, both with golden borders.
Being part of a collection, they were kept in the same improper environment and present the
same effects of degradation and deterioration of the wooden support and of the painting layer.
The wooden supports are very damaged by xylophagous attack, the painting layers are
presenting a series off gaps, fissures, detachments, dirt, degraded and scaly varnish.. The study
intended to analyze the deterioration and degradation effects that affected the icons, more
exactly the causes that lead to their formation and development. In order to determine the state
of conservation and to identify the two icons Fourier Transformed Infrared Spectroscopy
(Micro-FTIR) and Scanning Electron Microscope coupled with Energy Dispersive X-ray
spectroscopy (SEM-EDX) were employed. For authentication, the archaeometrical
characteristics of the panel paining icon, as the identification of pigments and binders was
done. The analysis were made in order to establish a conservation plan for the two icons.

Keywords: tempera, state of conservation, deterioration and degradation, Optical Microscopy,
Micro-FTIR, SEM-EDX.

1. Introduction

The data regarding the conservation state obtained though analysis
and the evaluation of archacometrical characteristics offers a cumulative
system of informations required in authentication and in establishing the
processes that lead to the deterioration and degradation effects, in order to
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apply compatible preservation and restoration operations [1-5]. Often,
methods of analysis that use a modern corroboration system between
disciplinary techniques, are required for the investigational science [5].
Using techniques such as Fourier Transformed Infrared Spectroscopy,
cross-sections by staining tests, Scanning Electron Microscope coupled with
Energy Dispersive X-ray spectroscopy, allows for a better identification of
the materials used by the painter, for selecting characteristics that have
evolved since the making of the art piece and for evaluating the materials of
micro or macro structural destruction processes, and also allows for the
identification of processes that are causing changes to the materials used
[1-4]. These enables an easier authentication, determining the value of the
paintings, and helps the curator to respect the unanimously accepted basics
of scientific conservation. The scientific investigations and the interventions
of preservation and restoration, alongside with the systems of display in
museums, are an example of art combined with science [1-3].

The majority of the icons from ” Sfintii Mihail si Gavriil” church
collection are displayed indoors, on the altar wall. The old and degraded
ones are kept in a room inside the bell tower of the church. The weekly
liturgical program, the lack of proper, continuous heating, especially during
winter, creates an aggressive microclimate, with fluctuating parameters in
wide fields [6,7].

Both icons are painted in neobyzantine style, with egg tempera, in
dark colors, carbon black being widely used [8-10].

Virgin Mary’s face is surrounded by a halo of rays. In one icon is
covered with silver leaf, and in the other one, with yellow pigment.

The Grieving Mother is depicted in half profile, with head bowed
and eyes facing down, testimony of the grief she feels when she sees her
Son on the cross.

Fig. 1. The Grieving Mother from Rohia nr. 112:
a — the front of the icon; b — the back of the icon
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Fig. 2. The Grieving Mother from Rohia nr. 113:
a — the front of the icon; b — the back of the icon

2. Theanalysisof the conservation state

When deteriorations are analyzed, the structural modifications of
the icons components are taken into consideration, but when the
degradations are analyzed, the alterations caused by physical, chemical,
thermal or microbiological factors, assisted or not by microclimate factors,
are studied without minimizing for both the human actions (inadequate
manipulation, improper keeping, unauthorized preservation or restoration,
inconvenient display etc.) [7].

The two icons are painted on lime wooden support, one icon is
made by two boards, kept together by two dovetails crossbeams (icon nr.
112), and the other one by three boards, fixed in a frame (icon nr. 113). The
crossbeams, the frame and the panels themselves are suffering from active
xylophagous attack and other deteriorations and degradations (wood
splintering, dirt, wood color changing).

The painting layer also has a series of deteriorations (cracks, gaps,
detachments, flying holes) and degradations (blackened colors, dirt, bigger
opacity of the varnish etc.)

According to literature, when the panel is fixed with a steady frame
around the edges, it works differently from the one kept together with
crossbeams. The panel fixed with frame, the wood drying occurred from the
center to the edges, the exact opposite from the panel with crossbeams. The
two ways in which the humidity affects differently the normal domain of the
hydric balance and the different distribution of the xylophagous attacks and
contractions in the volume phase.
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So, in case of the icon number 113, which has the panel fixed in a
frame that didn't allow the dimensional modification to take place, the three
boards distanced from each other (Fig. 3).

Fig. 3. Te GrieMother from Rohia nr.113:
distance between the boards of the panel

The relative humidity (>60%) of the storage environment has
offered optimum conditions for xylophagous attack, both wooden panels
being strongly affected by it. The location of the flying holes is different:
the icon number 113 has flying holes only on the back of the panel, while
the icon number 112 has the same deterioration on the back and on the
painting layer.

Fig. 4. The Grieving Mother from Rohia:
a — xylophagous atac on the back of the icon nr. 112;
b - xylophagous atac on the back of the icon nr. 113;

Xilophagous attack lead to the weakening of the structural
resistance of the panels, which determined the loss of small pieces from the
lower corners of the panels (Fig. 5).
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Fig. 5. The Grieving Mother from Rohia:
a - support missing on the icon nr. 112
b - support missing on the icon nr.113

The painting layer was also affected by the environment conditions,
having deteriorations and degradation common to both objects. The storage
of the icons in an insanitary space lead to the appearance of dirt deposits in
the varnish layer, which affected the painting layer also from an aesthetic
point of view.

The icon with number 113 has numerous detachments, but the
painting layer doesn't have any gaps, and has a medium binding to the
support. The painting layer of the icon number 112 has a lower number of
detachments, but about 25% of the painting layer is missing.

/////77 /////// //
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Fig. 6. The Grieving Mother from Rohia:
—dirt on the icon nr. 112, b - dirt on the icon nr. 113,
¢ - stratigraphic structural drawing ( a — wooden support, b — painting layer, ¢ — dirt; )
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Fig. 7. The Grieving Mother from Rohia:
a- detachments on the icon nr. 113, b - stratigraphic structural drawing( a — wooden support,
b — painting layer, ¢ — dirt, d — detachments;)

Fig. 8. The Grieving Mother from Rohia:
a — gaps in the painting layer on the icon nr. 112,
b - gaps in the painting layer on the icon nr. 113,
¢ - stratigraphic structural drawing
(a—wooden support, b — painting layer, ¢ — dirt, d — detachments;)

The ageing of the binders and the improper storage conditions lead
to the appearance of cracks, dirt, paint blisters, in both painting layers.
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Fig. 9. The Grieving Mother from Rohia:
a - cracks of the painting layer on the icon nr. 112
b - cracks of the painting layer on the icon nr. 113
¢ - stratigraphic structural drawing
(a—wooden support, b — painting layer, ¢ — dirt, d — cracks;)

The distancing of the component elements of the icon 113 lead to
the birth of cracks in the painting layer.

Fig. 10 The Grieving Mother from Rohia: cracks in the painting layer,
as a consequence of the elements distancing from each other in the icon nr. 113

571



EUROINVENT 2014

3. Identifying the materials used and
of some ar chaeometrical characteristics

The study of the structure of the polychrome materials of the two
icons was done through optical microscopy (OM), SEM-EDX and micro-
FTIR.

For analysis five samples were taken from the paint layer of the
icon number 112, fragments already detached from the face (Fig. 11a), the
halo (Fig. 11b), the background (Fig. 11c) the cloak (Fig. 11d) and the
golden borders of the lower scenes(Fig. 11e). Other five samples from the
icon number 113 from the same regions: face (Fig. 12a), cloak (Fig.
12b),halo (Fig. 12c¢), background (Fig. 12d), and golden borders of the
lower scenes (Fig. 12¢), were taken.

Fig. 11. The Grieving Mother from Rohia: Fig. 12. The Grieving Mother from Rohia:

areas from were the sample were taken in areas from were the sample were taken in

case of the icon nr. 112: a - face; b - halo; c-  case of the icon nr. 113: a - face; b - halo; ¢ -
background; d - cloak; e - borders; background; d - cloak; e - borders

First all samples were analyzed by light microscopy by reflection
CARL ZEISS AXIO IMAGER Alm, with attached camera AXIOCAM,
images being enhanced between 50x and 500x. To identify the chemical
elements, we have used an electron microscope (SEM-EDX), model VEGA
II LSH, made by TESCAN Czech Republic, coupled with an X-ray
spectrometer QUANTAX QX2, produced by BRULER/PROENTEC
Germany. FT-IR spectra were recorded with a FT-IR spectrometer coupled
with a microscope HYPERION 1000, both from Briiker Optic Equipment,

572



EUROINVENT 2014

Germany, and the interpretation of the results was done accordingly to
reference spectrums presented online [11].

4. Results and discussions

Optical microscope analysis has found new information about the
varnish, pigments, metal leaf and primer used by the painter. The samples
were enhanced from 10X to 500X, and observed under a microscope in
reflection mode.

i i
Fig. 13. Images obtained with the OM for the samples taken from different areas of the two
icons: a — face from the icon nr. 112; b — face from the icon nr. 113;
¢ -halo from the icon nr. 112; d - halo from the icon nr. 113;
e — background from the icon nr. 112; f— background from the icon nr. 113;
g —cloak from the icon nr. 112; h - from the icon nr. 113;
i - borders from the icon nr. 112; j - borders from the icon nr. 113;
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Analyzing the face sample from the icon number 112 (Fig. 13a), at
100X, it was observed the presence of a thick uniform layer of varnish,
without cracks, but with a thin layer of transparent clogged dirt.

The similar sample from the icon number 113, analyzed at the
same resolution, showed a cracked painting layer, unprotected by any form
of varnish (Fig. 13b). In both cases, the face was painted with a light
pigment, made out of ochre and white.

The samples taken from the halo areas (Fig. 13c¢ and 13d),
observed at 100X for the icon number 112 and at 50X for the icon number
113, offered similar informations. Both have a thin layer of varnish, clogged
with dirt. Under the varnish layer, a metallic yellow leaf can be observed.
The microscopic image of the samples taken from the background indicate
the use of a similar mixture of pigments, with slightly modified touches. In
both cases, green earth, ocher, umber and carbon black were used (Fig. 13d-
100X; 13e-500X).

The samples of pigments form the cloak were enhanced by 500X,
and the modifications on pigments and varnish color can easily be observed.
On the icon number 112, the cloak was made out of a mixture of ochre,
green, black and blue (Fig. 13f). The sample taken from the same zone from
the icon number 113 it's more blackened, although it's painted with the same
pigments (Fig. 13g).

The last two microscopically analyzed samples are those taken
from the golden borders of the lower scenes. The one taken from the icon
number 112 presents a shining metal leaf, protected by a varnish layer with
clogged dirt (Fig. 13h). The one from the icon number 114 uncovers a
bright yellow pigment, unprotected by varnish and with dirt deposits (Fig.
13j).

The SEM-EDX analysis were done on the same ten samples taken
from the painting layer (Fig. 14-21). No indication of ground, usually used
in combination with canvas in preparation of support for byzantine icons,
was found. Taking into consideration the lack of canvas and ground, the
painting was most likely done directly on the wood surface treated only
with animal glue. This fact has contributed, along the way, to the
detachment of the painting surface, cracks and gaps.
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Flg 14 SEM microphotography, BSE, 1500X, EDX spectrum of the sample taken from the
halo of the icon nr. 112

|
J‘I !
Wil = o e e
B 19468 I W 16 8000 e Lo K H
R [ BEE Dobwidne Ni.!

Fig. 15. SEM microphotography, BSE, 500X, EDX spectrum of the sample taken
from the halo of the icon nr. 113

The SEM-EDX analysis of the sample taken from the halo area of
the icon number 112 highlighted the fact that the metallic leaf used, which
seemed to be gold foil, is in fact silver leaf, covered with varnish (Fig. 14).
The second sample taken from the halo of the icon number 113 which
appeared to be metallic leaf as well is actually a yellow pigment based on S,
Cr and Pb (realgar or orpigment, mixed with other earth colors). Most likely
the pigment used is chrome yellow (PbCrO,xPbSO,.).
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Flg 16 SEM mlcrophotography,BSE 500X, EDX spectrum of the sample taken from the
face of the icon nr. 112

o n..mn W
0Ky Ol B5E

] Fig. 17. SEM mlcrophotography, BSE, 300X, EDX spectrum of the sample taken
from the face of the icon nr. 113

The face of the Virgin Mary, on both icons, was made with a
mixture of lead white (2PbCO;Pb(OH),) and yellow iron oxide
(Fe,03-4H,0) or Mars yellow. This is proven by the presence of Fe, Pb and
C in both SEM-EDX spectrums (Fig. 16-17).
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Fig. 18. SEM mlcrophotography, BSE, IOOOX
EDX spectrum of the sample taken from the background of the icon nr. 112
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Fig. 19. SEM microphotography, SE, 500X, EDX spectrum of the sample taken from the
background of the icon nr. 113

The background is done using natural earth pigments. This is
sustained by the identification of chemical elements like Fe, Al, K, Ca, Si,
Ti, Na, Mg in both analyzed EDX spectrums (Fig. 18-19). A mixture of
green earth K[(AlFelll),(Fell,Mg)](AlSi;,Si;)O,o(OH),, carbon black (C),
ocher (FeO), and burned or unburned umber Fe,O5- H,O + MnO,'n H,O+
Al,0O; was used.
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1

Fi ig. 20 SEM mlcrophotography,BSE 500X, EDX spectrum of the sample taken from the
cloak of the icon nr. 112
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Fig. 21 SEM mlcrophotogaphy, SE, lOOOX EDX spectrum of the sample taken
from the cloak of the icon nr. 113

The cloaks of the two icons are identical, the only exception being
the presence of Cl in the icon number 112 SEM-EDX (Fig. 20-21) specter,
both samples contain ultramarine blue Nag 0AlsSicO24S,.4, mixed with
carbon black and same earth pigment as before.

The nature of the pigments and of the used binders was confirmed
through micro-FTIR analysis, by assigning specific group vibrations of
peaks to different species, like: the presence of colophony used as a varnish,
some amino acids that are specific to eggs (leucine, serine, aspartic acid,
glutamic acid etc.) found in tempera, some amino acids specific for animal
glue (alanine, glutamic acid, hydroxyproline), then pigments based on iron,
chrome, lead, alumino silicate, sulfate, chromate oxihydroxides. The
spectrums of the six compounds of which the painting materials are based,
show specific peaks for each tipe of binder and pigment.

578



EUROINVENT 2014

¥ 5 B %8 = ® R & #RE [T
i ERER R E B B § A@3 L
0 I 1 I A B B B Il
= f
= F\\_VJ] ,lx\
2 ' J
I = S A
;— f \V" \ "|I
;‘_’ ] \\ ;"N\
'|f‘ \
E: ¥, ‘\

4000 3500 2000 00 000 1500 1o
Wanenumter -1

Fig. 22. Micro-FTIR spectrum of the sample taken from the cloak of the icon nr. 112
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Fig. 23. Micro-FTIR spectrum of the sample taken from the cloak of the icon nr. 113
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Fig. 24. Micro-FTIR spectrum of the sample taken from the face of the icon nr. 112
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Fig. 25. Micro-FTIR spectrum of the sample taken from the face of the icon nr. 113
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Fig. 26. Micro-FTIR spectrum of the sample taken from the background of the icon nr. 112
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Fig. 27. Micro-FTIR spectrum of the sample taken from the background of the icon nr. 113
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The following peaks in the FTIR spectrum on the icon nr. 112 (Fig.
21) were identified for ultramarine blue pigment 628, 655, 699 and 735¢cm™,
and the peaks 639, 694 and 724cm™ were interpreted as ultramarine blue in
the FTIR spectrum on the icon nr. 113 (Fig. 22).

For carbonates (calcium and lead basic) found in different colors
analyzed in the samples the peaks found are 795, 829 and 886cm™ (Fig. 22),
816 and 883cm™ (Fig. 23), 849 and 887cm™ (Fig. 24), 812 and 845cm™
(Fig. 26), 801 and 868cm™ (Fig. 27).

Peaks specific for aluminosilicates were assigned for green earth:
1473 and 1581cm™ (Fig. 22), 1464, 1523 and 1599cm™ (Fig. 23), 1469 and
1599cm™ (Fig. 24), 1467cm™ (Fig. 25), 1468 and 1595cm™ (Fig. 26), 1467
and 1570cm™ (Fig. 27).

The specific peaks for carbone black are: 1056cm™ (Fig. 22), 925
and 1060cm™ (Fig. 23), 921 and 1052cm™ (Fig. 24), 925cm’™ (Fig. 26), 936
and 1015cm’™'(Fig. 27). Carbone black is present in the face of the icon nr.
112, because it was taken from shadowy area.

The following peaks have been identified for the amidic groups in
peptides and for the amino and carbonilic groups in amino acids: 1581 and
1680cm™ (Fig. 22), 1523 and 1737cm™ (Fig. 23), 1599, 1678 and 1741cm’
(Fig. 24), 1678 and 1739cm™ (Fig. 25), 1595 and 1724cm™ (fig. 26), 1644
and 1736¢m™ (Fig. 27).

The identification of colophony, with resin acids as main
component, was done through peaks specific for carboxylic, aldehydic and
hydroxylic, as followed: 1056 and 2012cm™ (Fig. 22), 1060 and 2093cm™
(Fig. 23), 2131cm™ (Fig. 24), 1052 and 2093cm™ (Fig. 25), 2090cm™ (Fig.
26), 1061 and 2099cm™ (Fig. 27).

Conclusions

This study presents the state of conservation and the nature of
materials used in making of two old icons, with egg tempera, “The Grieving
Mother” from Rohia as theme. The icons are part of the cultural heritage
of ”” Sfintii Mihail si Gavriil” church from Moscu village, Tg Bujor, Galati.
The two icons have suffered similar degradations and deteriorations, being
kept in the same environment. The following were identified: the varnish
used its colophony (a very weak varnish), the pigments used are ultramarine
blue, green earth, yellow iron oxide, lead white, burned and unburned
umber. Another important detail is the use of silver leaf, covered with
varnish, in case of the icon nr. 112 and of realgar (orpigment) in case of the
icon nr 113 to replace the golden leaf that was costumery used.
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ASPECTE PRIVIND INFLUENTA DEPUNERILOR
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Abstract: Modificarile de coeziune respectiv pierderea de integritate a policromiilor sunt produse de

factorii de poluare, microorganisme si om prin manipulare neatentd, depozitare neadecvatd §i
interventii neautorizate, care se dezvolta de la suprafatd in profunzimea picturii. Prezenfa
compusgilor organici de origine biologicd sau de sinteza intr-un substrat anorganic favorizeazd
dezvoltarea fungilor microscopici (microorganisme heterotrofe), iar suporturile celulozice insectelor
xilofagice. De asemenea, anhidridele acide, acizii anorganici (H>SO,, HNO;) sau cei organici (citric,
oxalic, gluconic) actioneaza ca agenti de chelatare, extragdnd ionii de calciu, magneziu, fier din
pigmenti producdnd alterarea policromiei. Modificari de culore sau estetice sunt determinate si de
enzime (amilaze, proteaze, celulaze) care actioneaza asupra substraturilor specifice (amidon,
proteine din cleiuri, celuloza), care permit solvoliza si migrarea pigmentilor iar cu eliminarea lor in
exteriorul stratului pictural. Mecanismul chimic de actiune este insotit de procesele foto-, termo-
si/sau biochimice. Cele mai active sunt procesele de biodegradare insotite sau nu de
biodeteriorare, care au diferite manifestari: decolorari, pete de diferite culori pand la alterari
profunde ale structurii substratului ori dizlocarea unor fragmente din policromie. Formarea
unor structuri ori efecte non-morfogenetice datoritd luminii sau surselor de caldurd
influenteaza foarte mult rata de degradare produsa de secretiile enzimatice sau metabolice.
Fungii si insectele xilofagice sunt influentate de temperatura si umiditatea mediului, iar unele
de iluminare (algele) si de umiditatea provenita din condens ori cea a stratului nutritiv. Dintre
modificarile luate in studiu sunt cele produse prin procese evolutive de alterare (corodare la
contactul cu parti metalice, putrezire, mucegdire, solubilizare, hidratare/solvatare, oxidare,
rancezire, ancrasare, carbonizare, monolitizare, cornifiere, segregare, difuzie/osmoze,
recristalizare, amorfizare, opacizare, vezicare etc.) §i respectiv prin procese de destructie
micro- sau macrostructurale, care conduc la aparitia deteriorarilor (erodare, fragilizare,
fisurare, gondolare, exfoliere, alveolare, dizlocare sau pierdere de material, “ridicdri in
acoperis” etc.). Dintre toate depunerile, cele ancrasate rezultate prin procese termice sau
oxidative a depunerilor grase sunt printre cele mai agresive. Alte depuneri care afecteaza
estetica, dar §i starea de conservare, care au stat in atentie, sunt cele formate lent in timp sau
cele accidentale de praf, fum, murdarie de insecte, vopsele prin stropire, urme de lianti sau
gumd arabicd, ceard, vin sau alte bauturi colorante, ,,vernisuri de ou”, uleiuri nesicative sau
minerale, urme de sapun i alte materii grase.

Keywords: pictura veche de sevalet, depuneri, starea de conservare, degradari, deteriorari,
mecanisme, impact
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1. Introduction

In decursul timpului, mai ales in perioadele de etalare (prezentare in
colectii, expuneri in spatii ecleziale sau utilizare in acte liturgice) icoanele
mobile (praznicare, prapure, crucifixuri etc.) sau fixe (iconostasul sau
catapeteasma) sunt acoperite cu straturi subtiri de murdarie, majoritatea de
naturd orgnicd, care datoritd factorilor de microclimat, a celor
microbiologici si a factorului antropic suferd efecte de deteriorare si de
degradare.

Daca, deteriorarea afecteaza starea fizica, raportandu-se la elementele
structural-functionale, degradarea modifica natura chimica a materialelor
componente, ambele in medii agresive devin evolutive conducand icoana in
situatia de precolaps sau chiar de colaps [1].

Fiecarui element structural — functional i este specifica o anumita
deteriorare indusa de o actiune singulara, de doud sau mai multe actiuni, cu
efect cumulativ, ca exemplu: actiunile datorate factorilor fizico-mecanici si
climatici. Dintre acestea amintim: fisurarea, fracturarea si/sau
gondolarea/contragerea elementelor structurale portante (sasiu, blat),
craclarea, eroziunea, alveolarea, exfolierea si detasarea materialelor
picturale, apoi cele mai grave, cum ar fi: pierderea de material, pe care o
intalnim la ambele sisteme componente (suport/strat pictural), deplasarea
sau eliminarea cioturilor, cuielor, penelor etc. [1, 2].

in mod asemandtor, fiecarui tip de material ii este specific un anumit
proces de alterare, indus de agenti chimici, termici, fotonici, radiativi,
microbiologici sau biochimici/enzimatici, adesea sub forma efectelor cu
actiuni cumulative, dintre care amintim: opalizarea, inegrirea, vezicarea si
ancrasarea vernisurilor, decolorarea, fragilizarea, difuzia,, solvoliza etc. a
pigmentilor si liantilor, iar in cazul picturilor in frescd, intalnim:
carbonatarea, sulfatarea, fosfatarea, eflorescentele si igrasia suprafetelor
picturale [1, 3-5].

De cele mai multe ori, depunerile semiaderente si cele aderente sunt
activatoare de procese microbiologice (de exemplu: prin contaminare
micoticd) si induc substratului inferactii chimice (oxidari ale speciilor
reducatoare, complexari ale cationilor metalici cu lianti protidici, lipidici
sau glucidici degradati, solvolize, osmoze etc.) [1, 6-8].

Pentru diminuarea celor doud grupe de efecte o primd masura este
legata de prezervarea preventiva prin crearea unui mediu optim de pastrare
la etalare sau utilizare (prin folosirea dispozitivelor de climatizare si
sistemele moderne de protectie), apoi cea referitoare la manipularea corecta,
iar interventiile de prezervare profilactica (tratamentele de stopare a
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efectelor de deteriorare si de degradare evolutive) si cele de restaurare sa fie
riguros selectate, in baza unui protocol de compatibilizare a acestora cu
materialele vechi, tehnica artistica traditionald si tehnologia de punere in
opera [1, 6-8].

Practic, degradarile pot fi diminuate prin stoparea sau ameliorarea
proceselor primare de alterare, care pot fi sesizate printr-o monitorizare
atentd a stirii de conservare, prin care se are In vedere tipul si rata
degradarilor, cu analiza mecanismelor intime de desfasurare prin studierea
modificarilor caracteristicilor fizico-chimice, structurale si dimensionale ale
picturilor care au loc in timp [1, 3-5].

Cel mai greu de controlat sunt actiunile depunerilor, care se formeaza
lent prin efectul aerofoil sau electrostatic, in timp indelungat, sub forma
unor pelicule sau straturi subtiri, initial neaderente, apoi semiaderenete pana
la puternic aderente. Studierea interactiunii lor cu substraturile suprafetelor
suportului si ale picturii necesitd metode de analizd sensibile cu mare
acuratete, cum sunt: colorimetria prin reflexie, profilometria 3D,
reflectografia in vizibil, UV si IR, stereomicroscopia, fluorescenta de raze X
si altele [9-13]. Mai mult, aceste studii trebuie corelate cu factorii de
microclimat, cu concentratia noxelor poluante si cu actiunea agentilor
microbiologici si ai omului. Actiunile antropice asupra icoanelor sunt
adesea induse inconstient prin: sarut (depunere de ruj, grasimi, secretii etc.),
atingere cu mana sau fruntea (pete de grasime, eroziune), lacrimare sau
stropire cu ulei, vin, aghiazma si alte materiale rezultate din actul liturgic,
precum si utilizarea necorespunzatoare de solutii si spray-uri la dezinfectare
sau curatare [14-16].

Un aspect foarte important, legat de depuneri, il reprezintd
indepartarea acestora. Dacd depunerile neaderente sunt usor de curatat pe
cale uscata, cele cu interactie la substrat, ca de exemplu structurile ancrasate,
monolitizate, vezicate sau carbonizate, solicita procedee invazive, cum ar fi:
piroliza cu raze laser, utilizarea de solventi organici, emolienti, schimbatori
de ioni sau agenti enzimatici [14-16].

Sistemele de spalare pe baza de solutii apoase clasice sau alcoolice,
pe bazd de sapunuri si detergenti, pot afecta ireversibil icoanele sau
obiectele liturgice pictate, deoarece sunt medii agresive ce contin substante
adesea incompatibile cu suprafetele pictate. Detergentii contin agenti
tensioactivi, care sunt produsi chimici de sinteza ce afecteaza atat liantii, cat
si pigmentii [17-29] .

Alte sisteme, precum enzimele folosite pentru a elimina petele
cauzate de proteine sau nalbitorii optici (utilizati pentru a decolora diverse
pete si colorantii de tip metacromasia sau o serie de chelatizanti pentru
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pigmenti si lianti pentru a contracara ingélbenirea, brunarea sau inegrirea),
afecteaza in timp atat policromia, cat si lacul de protectie [17-19].

Amestecurile de solventi organici sunt utilizati pe scara foarte larga.
Acestia au la baza diversi alcooli (alcool etilic, propilic, izopropilic,
butilic,izobutilic, izoamilic, ciclohexanol etc.), esteri (acetat de butil,
acetatul de etil etc.), cetone (acetond, meti-etil cetona etc.) si unele
hidrocarburi aromatice (toulen, xilen etc.) in diferite proportii. Pentru
indepartarea murdariei la pictura 1n ulei si tempera grasd se foloseste un
amestec de alcool etilic, alcool butilic, xilen si acetond, in amestec cu sau
fara emolienti (glicerind, etilen glicol, terpenol, pigment biliar, dietilamine
sau trietilamine etc.). De asemenea, sunt cunoscute amestecurile de
spalare/devernisare, pe bazd de: dicloro-dimetilsilan si toluen, amestecuri
polinare de solventi organici pentru suprafete poroase, cum este cunoscutul
sistemul Contrard 2000, pur, diluat cu apa sau alcool etilic, enzime si agenti
de chelatizare etc. [20-29].

2. Partea experimentald

In experimente s-au folosit doua icoane de secol XIX, un crucifix cu
doud fete In tempera, repictat in ulei in 1920 si icoana in tempera grasa
“Sfintii Trei lerarhi”, ambele pictate pe suport de lemn de tei si care fac
parte din colectii particulare. La aceste icoane s-a studiat efectul depunerilor
si a interventiilor de repictare ulterioare punerii in operd asupra picturii
originale.

2.1. Prezentarea starii de conservare a icoanelor

Crucifixul din secolul al XIX-lea, a fost realizat de un pictor
anonim pe lemn de tei, cu rame sculptate florale in jurul celor patru brate.
Stratul de preparatie este din gips si clei animal, iar policromia initiala a fost
din tempera slaba pe baza de albus de ou. Acesta, deoarece a fost folosit la
ritualuri liturgice (inmormantari, slujbe in aer liber etc.), sub influenta
factorilor climatici pe perioade nefavorabile (ploi, ninsori, ceata etc.) stratul
pictural s-a degradat foarte mult, cu zone lacunare mari. Din aceastd cauza,
un pictor anonim nescolit il repicteaza in ulei (Fig. 1). Din sculptura
ancadramentului lipsesc unele raze originale din mijloc, care au fost
inlocuite cu altele noi, recent sculptate din lemn nou. Cand a fost preluat
Crucifixul de laborator pentru investigatii de conservare si restaurare,
existau doar trei raze din mijloc. De asemenea, partea de sus sculptata de pe
bratul drept lipseste, exista completari la partile externe ale ornamentelor
celorlalte doua brate, de sus si din stanga, lucrate grosier de un mester local.
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Bara de montare la Praznicar, folositd si la purtarea crucifixului in
ritualurile liturgice, lipseste, existdnd de o prte si de alta cate un fragment
din capul de prindere, fixate in cuie metalice vechi, tip caiele (Fig. 2).

ig. 1. Crucifix din secolul al XIX-lea:
a - fata (botezul Iui Isus Hristos), b — reversul (rastignirea lui Isus Hristos)

Pe fata Crucifixului (Fig. 2a), In zona cu fragemtul ramas din bara
de sustinere, se evidentiaza un cui batut si indoit ulterior, floarea cuiului
folosit initial la montare, sub forma de caea si alte fragmente de cuie, mai
subtiri, batute ulterior pentru fixarea jocului barei. Pe versou (Fig. 2b) se
evidentiaza cuiul indoit sub forma de caea, folosit initial la montarea barei.

Pe ambele fete se disting degradari si deteriordri ale suportului si
stratului de culoare (Fig. 3).

aP

Fig. 2. Fragment din Cruciﬁx, bara de sustinere de la bratul inferior:
a - fatd, b — revers
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Ornamentele au fost initial poleite cu foitd de aur, iar mai tarziu au
fost vopsite cu bronz, dupa ce au fost completate empiric, iar razele dintre
brate, deasemenea vopsite cu bronz, au fost inlocuite total (Fig. 3).

Fig. 3. Deteriorari si degradari:
a — fisuri, eroziuni si pierdere a stratului de pictura, b - pierderea de bronz prin eroziune, ¢ —
depuneri pe stratul de bronz, d — mici lacune si ancrasarea bronzului,
e, 1sij - patind ancrasata, f, g si h— completdri ornamente si raze
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Prin analiza starii de conservare cu raze UV si IR, s-au observat
diferite deteriorari si degradari, rezultate din manipulare si/sau depozitare
defectuoasa in conditii improprii. Astfel, se disting fisuri adanci (Fig. 3a),
urme de eroziune si detasari ale stratului de pictura (Fig. 3b), cracluri si
patina ancrasata (Figurile 2b si 3c, d si e), multe zone cu pierdere de lemn si
material pictural, repictarea imaginii si refacerea sculpturi prin completarea
ornamentelor bratelor si a razelor dintre brate (Fig. 3f, g si h), oxidare al
lacului sau vernisului de protectie (Fig. 3i si j).

Cea de a doua icoana care reprezintda pe Sfintii Trei lerarhi Vasile,
Grigorie si loan este realizata In tempera grasa pe suport de lemn de tei, de
catre un pictor anonim de sec. al XIX-lea si provine dintr-o colectie privatd
(Fig. 4). Pigmetii utilizati de autor sunt pamanturi colorate, iar ca liant s-a
folosit ou.

Fig. 4. Icoana Sf. Trei lerarhi Vasile, Grigorie si loan (fata/verso)

Aceasta icoand are o stare de conservare precard, cu multe
degradari si deteriorari, iar atacul xilofagic este inactiv. Prezintad foarte
multe cracluri de vechime, vernisul este ancrasat pe intreaga suprafatd
policroma, iar pe anumite zone sunt lacune vechi (cu patind) si alte efecte de
suprafatd (zgarieri, eroziuni, pete, stropi si alte depuneri). Stratul pictural
este puternic Tnegrit.

2.2. Metode si tehnici de investigare a efectelor evolutive
Se stie ca Crucifixul a fost pictat din nou in vopsele de ulei, la
inceput de secol XX (dovada este o zona lacunara, in care s-a conservat

pictura in tempera initiald (Fig. 5a). si resturile de vopsea de ulei de pe
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ornamente (Fig. 5b). In figura 4a se poate observa cum stratul de pictura in
temera slaba a fost stearsa de ploaie in timpul procesiunilor rituale.

Fig. 5. Zona lacunara de sub repictarea in uléi_(a) si .
stropii de ulei de pe ornamentele acoperite cu bronz (b)

Pentru studiul produsilor de coroziune a foitelor metalice folosite
pentru poleire si a depunerilor ancrasate s-au efectuat o serie de microteste
analitice (staining tests), colorimetria prin reflexie si reflectografia in UV.

Pierderele de adeziune intre straturile de culoare si indeosebi intre
straturi de preparatie si pelicula policroma sau intre pelicula policroma si
vernis au fost studiate prin stereomicroscopie si reflectografie in UV si
vizibil. De asemenea, agresivitatea ancrasarilor si oxidarilor verniului s-a
evidentiat foarte bine prin reflectografie in vizibil si UV (Fig. 6).

\ 4L I =
Fig. 6. Detalii cu cele doua fete cu structuri superficiale ancrasate
analizate in: a - vizibil, b - UV

Intrucat icoana provenea de la tara, unde se obisnuia sa trateze cu
ulei sau cu produse petroliere, pentru a le imbunatati aspectul si infrumuseta

in preajma sarbatorilor, acestea in timp, impreund cu praful, funingine,
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murdarii de insecte etc., au interactionat cu vernisul, iar prin oxidare au
trecut in produsi de degradare cu aspect stafidit, inchise la culoare, numite
adesea structuri coaja de portocald, ancrasate sau vezicate (Fig. 6).

Uleierea periodica a suprafetelor picturii a condus la aspectul
sticlos, cu prelingeri i ingélbenit, care au creat probleme mari la curatare.

Referitor la adoua icoana, prin reflectografie in vizibil, UV si IR s-
au observant atat pe fata, cat si pe versou o serie de degradari si deteriorari
evolutive ale stratului pictural si respectiv, ale suportului rezultate din
manipulare si utilizare neatentd sau din depozitare defectuoasa in conditii
improprii, alaturi de o curatare anterioara agresiva, necorespunzatoare, care
a dus la indepartarea vernisului. De asemenea, sunt vizibile urme de loviri
mecanice, fisuri, desprinderi, lacune multiple si profunde in stratul pictural
pana la suportul de lemn, neuniforme, de dimensiuni reduse, orificii de atac
si eclozare recenta a insectelor xilofage (Figurile 6, 7 si 8).

Fig. 7. Procese de alterare chimica, microbiologica, radiativa si climaticd. Ancrasarea §i
vezicarea peliculogenelor de protectie, craclarea si fragilizarea stratului pictural, degradarea
culorii (deplasarile cromatice), depuneri semiaderente si aderente, asistate de activitati

microbiologice

in ce priveste depunerile de murdarie, pe stratul pictural s-au
evidentiat depuneri aderente, cu zone ancrasate, aglomerate pe vesmantul
auriu din zona centrald, ingalbenire si opacizare a filmului de vernis,
cracluri timpurii pe intreaga suprafatd a icoanei.

591



EUROINVENT 2014

Fig. 8. Detaliu cu fisuri, desprinderi, lacune multiple si
profunde in stratul pictural pana la suportul de lemn, neuniforme, de dimensiuni reduse

Este deosebit de important insa, ca Inainte de orice interventie de
prezervare restaurare, efectele de deteriorare si degradare si fie eliminate,
de exemplu: atacul xilofagic (Fig. 9) va fi stopat prin injectare de sisteme de
consolidare cu insecticide, urmate de completarea prin chituire si apoi
retusare policroma si revernisare.

-._!-h'\- Hh‘f\:\“cﬂ -

g Y h—-h....q.-r.h-'l.

J 3
d
Fig. 9. Atac biologic, rupe structurile de rezistentd din interiorul masei lemnoase,
atac biologic masiv, scade greutatea masei lemnoase, care este chemata sa sustina stratul
pictural.

In urma atacului xilofagic scade greutatea masei lemnoase a
suportului, iar interiorul acestuia a fost transformat intr-o pulbere fina de
rumegus si sub stratul pictural suportul lemnos s-a transformat dintr-un
material masiv, intr-o cutie cu peretii foarte subtiri, care ascund in interior o
masd de rumegus de consistenta fainii. Pentru a aprecia efectul atacului
xilofagic, se fac masurdtori de greutate a icoanei, care se coreleaza cu
greutatea specifica la vechimea .

Interventiile de prezervare si restaurare care vor fi realizate, trebuie
sa respecte principiile fundamentale ale conservarii stiintifice pentru a nu
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afecta informatiile privind atributele originale ale icoanei si sd nu impiedice
interventiile ulterioare.

Pentru detalierea aspectelor legate de analiza interactiilor
depunerilor cu componentele vernisului si stratului policrom se folosesc o
serie de metode instrumentale in sistemul de coasistare dintre tehnici. Astfel,
o serie de probe prelevate de la aceastd icoana au fost analizate prin
metodele SEM-EDX si micro-FTIR.

Fig. 10. Imaginea SEM a unei probe de strat pictural: a - 500X, b — respectiv
700X

Pentru a evidentia aspectele structurale s-a analizat microfotografia
SEM (Fig. 10), iar compozitia elementard a probei prelevate a fost
determinatd din spectrul EDX (Fig. 11), folosindu-se un microscop
electronic pentru scanare, modelul VEGA II LSH produs de firma Tescan,
Republica Ceha, care este cuplat cu un detector EDX, Quantax QX2 produs
de BRUKER/ROENTEC Germania.

T : [

Fig. 11. Spectrul ED)E al probei din Fig. 10
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Analiza elementald a pus 1n evidenta prezenta de:

- Ba (3%), Ca (5%) si a anionilor de O (51%), si S (3%) care
indicd prezenta sulfatului de bariu si de calciu, folosit ca
pigment galben sau ca material de umplutura;

- Au(3%) si Ag (2%) utilizate in poleiri;

- Si (9%), Al (4%), Fe (3%), K (2%), Mg (1%) indica utilizarea
argilei colorate sub forma de diversi pigmenti din stratul de
picturd si din prepararea bolusului;

- C (10%), poate confirma prezenta depunerilor de
fum/funingine de pe suprafata picturii, a pigmentului negru
folosit la realizarea umbrelor sau din compozitia ionului
carbonat din preparatie;

- Pb (4%), care provine fie din masicot (PbO — monoxid de
plumb) sau minium de plumb, utilizate ca pigmenti colorati in
ocru-rosu, fie din carbonatul bazic de plumb — pigmentul alb.

Ponderea concentratiei gravimetrice a acestor elemente este redata

in figura 12.

Fe

Ba Au

Fig. 12. Diagrama cu ponderile gravimetrice ale elementelor din stratul pictural

In figura 13 se prezintd spectrul micro-FTIR, care confirmi
prezenta pamanturilor colorate, a colofoniului ca vernis si a componentilor
oului ca liant pentru pigmenti. Astfel, pentru silicati avem picurile din banda
extinsa: 860 — 1175cm™, vernisul pe baza de colofoniu prin pikurile de la
1744cm™ si 3425cm™, protidele din ou la 3299cm™.
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Fig. 12. Spectrul micro-FTIR a aceleiasi probe de material pictural
3. Concluzii

Pentru stabilirea starii de conservare si a impactului depunerilor de
murdarie asupra acesteia pentru cele doud icoane (Crucifixul si Sfintii Trei
lerarhi Vasile, Grigorie si loan) s-au implicat o serie de tehnici de
investigare non-invazive de reflectografia in UV si IR, colorimetrie prin
reflexie, SEM-EDX si micro-FTIR.

Depunerile de murdarie s-au format lent prin efectul aerofoil sau
electrostatic, in timp indelungat, sub forma unor pelicule sau straturi subtiri,
initial neaderente, apoi semiaderenete pana la puternic aderente determinand
deteriorari si degradari atat asupra stratului pictural, cat si asupra suportului
modificand starea de conservare a icoanelor.

Prin analiza UV si IR a starii de conservare a Crucifixului s-au
identificat deteriorari si degradari, rezultate din manipulare si/sau depozitare
defectuoasa in conditii improprii. Astfel, se disting fisuri adanci, urme de
eroziune si detasari ale stratului de picturd, cracluri si patind ancrasata,
multe zone cu pierdere de lemn si material pictural, repictarea imaginii si
refacerea sculpturii prin completarea ornamentelor bratelor si a razelor
dintre brate, oxidare a lacului sau vernisului de protectie.

Icoana care reprezintad pe Sfintii Trei lerarhi Vasile, Grigorie si loan
are o stare de conservare precard, cu multe degradari si deteriorari, iar atacul
xilofagic este inactiv. Prezinta foarte multe cracluri de vechime, vernisul
este ancrasat pe intreaga suprafatd policromd, iar pe anumite zone sunt
lacune vechi (cu patind) si alte efecte de suprafata (zgarieri, eroziuni, pete,
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stropi si alte depuneri). Stratul pictural este puternic inegrit datorita
depunerilor de fum/funingine de pe suprafata picturii.

Pigmentii utilizati au la baza argile colorate. De asemenea, s-au
identificat pigmenti pe baza de Pb.

Din analiza foitelor metalice folosite pentru poleire s-a constatat ca
sunt pe baza de Au si Ag. Unele retusuri au fost facute cu bronz.

Analiza micro-FTIR confirmd prezenta pamanturilor colorate, a
colofoniului ca vernis si a componentilor oului ca liant pentru pigmenti.
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Abstract: This article concerns about promoting a new game, streetball's successor, the
subject of a patent. Thus, we propose a board similar to streetball game and a new game -
twizball used in training, competitions and various leisure activities. The game borrows
technical elements of basketball, combines it with the streetball rules but comes with new
features such as changing the shape and size of the playing area and the introduction of a
double-board, a sandwich type board. Twizball brings several new features and benefits:
increases the spectacular vision about the game, can lead to diversification of domain specific
technical elements and processes, can complement the sports hall facility thereby increasing
the intensity of physical education lessons.

Keywords: basketball, streetball, double-board, a new game of streetball's type

1. Introduction

Proposed new game - twizball - starts from the necessity of
developing the traditional sports along with current modern society, to
improve exercise capacity, intellectual and body aesthetics. Streetball game
is highly appreciated nowadays, which influenced us to bring an element of
novelty, a diversification of the game. Regarding the game of streetball [1]
both teams throw at the same board, the game being carried out in the half
field related to the board, with the main rule of the game, first getting the
ball out of the semicircle at 6.25 m, and then it can get points by shooting.
Boards for the two types of games [2-4], have the disadvantage that the
teams develop precise tactical schemes and transition routes in attack and
defense, leading to the phenomenon of , super” tactics, these phases often
encountered in the case of basketball where the phenomenon is supported
by the large distance between boards [5]. Twizball has the merit of changing
the traditional tactics of the game, by the fact that the ball can be thrown in
any of the two boards, which are disposed back to back.
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2. Brief description of twizball game and benefits

The length of a twizball game reaches two halves of 15 minutes of
actual play. The two teams on the court shall be submitted with five players
each who are no longer required by regulation to walk a distance to bring
out the ball from the semicircle, then to reach the scoring board, the basic
rule here is that after a rebound defenders must carry a minimum of three
passes before they can shoot the ball to the basket, which leads to a better
movement within the court.

The play area is circular, fitting a normal playing court diameter
being equal to its width.

The circle of employment in basketball, with a diameter of 3.60 mis
called here "base-circle” and has the merit to shoot a free throw due to an
occurred foul. Players are able to choose the manner of shooting,
depending on preference and technics acquired. The first option could be:
under the panel on the line that represent the projection of transversal
diameter of the ring on the floor with his back to the panel where the foul
occurred without moving the feet on the ground, hook shot. This throw is
worth one point. A second possibility is this one: at edge of the base-circle
from side, over the head shot - this throw is worth two points. For the foul
conducted outside the base-circle, depending on the severity established by
referee can be given either free throw from the edge of the base-circle, or
throw-in.

Also, the "base-circle" is used for applying the rule of three seconds
in basketball.

When a team scores, the ball will return to the other team opposite
side line to where it was scored.

The advantages of this new panel and therefore the proposed game
make it an attraction for those who want to try a new physical activity.
Among the advantages we mention the opportunity to play it on existing
grounds and minimum cost of achieve and installation. As afolding system,
it doesn't hinder the activity of other games in the sports hall where it will
be placed, moreover, can lead to increased intensity of physical education
lessons. Also, the game may result in the development of new tactical
schemes compared to streetball or basketball, an increase in the intensity of
the actions performed under the panel, the spectacular increase by the fact
that defenders have to intuit at which panel the ball will be thrown, fact
given by the short distance between the two boards. At the same time, the
game allows the opportunity to double score, improving the capacity of
imagination and individua players technique. Example supporting this we
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mention carrying out interesting actions under the panels lead on the feint of
throwing to one of the panels, but throwing is performed on the other panel.
Twizball can result in diversifying basic techniques used in traditional game
of basketball. It can aso lead to the diversification of individua and
collective technical and tactical resources both attack and defense.

3. Example of embodiment

Below is an example of embodiment of the double-board and a new
game streetball type.

The board that twizball uses comprises two baskethall boards placed
back to back, joined together by arigid metal frame, attached to the tipping
system mounted on the center of the sports hall ceiling above the center line
of the court.

Fig. 1. Sideview of double-board

Fig. 2. Mdin and positioning of double-board
in the playing field for twizball
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4, Conclusions

The novelty of twizball make it an attraction for those interested in
developing a physical activity enjoyable and demanding at the same time. In
order to play twizball it must be installed first in the sports hall a double-
board that has the advantage that the tipping system and lifting at the ceiling
alow the release of the playing surface in order to pursue other sports
games. For increasing complexity of actions in the game both in attack and
in defense the game of twizball uses a single board such as in streetball
game, but with the rules in basketball; there is no need taking the ball
outside the semicircle of 6.75 m, and it comes as an dternative to
traditional basketball, which increases the spectacular vision about the game
by the emergence of technical and tactical elements of higher speed;
therefore twizball lasts two rounds of 15 minutes of actual play, each team
shall be composed of five players, and the basic rule being that, after a
rebound, defenders must carry a minimum of three passes before they could
throw at one of the two baskets.
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Abstract: The by microwave drying is a rapid dehydration technique that can be applied to
vegetables. The advantages of by microwave drying include the following: shorter drying time,
improved product quality and flexibility in producing a wide variety of dried products. In case
of vegetables namely carrots and parsnips the by microwave drying is very profitable because
a high percentage of dry substance is obtained in short time.

Keywords: microwave drying, vegetables, carrots, parsnip

1. Introduction

Carrots (Daucus carota) and parsnips (Pastinaca sativa) belong to
the Umbelliferae (the carrot family). This family includes other vegetables
such as celery, celeriac, parsley and several herbs. Both carrots and parsnips
originated in the Mediterranean area and were used over 2000 years ago.
Both are botanically biannual plants which were first used as medicines and
then became popular as food crops-parsnips in the 16th century in Europe
and the orange carrot in the 17th century in Holland. The edible part of
these plants is an enlarged taproot [1].

The carrot and parsnip are two of the most used vegetables in food as
raw materials for juice, salads or cooked vegetable, sweet dishes, product
type Vegeta, etc.

The carrot (Daucus carota) is a root vegetable, usually orange,
purple, red, white or yellow in color, with a crisp texture when fresh [2]. It
is an excellent source of B-carotene, a precursor of vitamin A, which
protects cells from free radicals which may damage the basic cell structure
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[3, 4]. Carrot is rich in antioxidants like a-carotene, [-carotene,
phytochemicals, glutathion, calcium, phosphorus and is consumed as
versatile vegetable with excellent source of calcium pectate, an
extraordinary pectin fiber that has the cholesterol lowering properties [5].

The parsnip is similar in appearance to the carrot except for its light
yellow or off white color. Unlike the carrot, the parsnip does not contain f3-
carotene, but is a good source of vitamin C and potassium. The parsnip has
a sweet and nutty flavor with a celery-like aroma. Parsnip roots have a high
content of dietary fibers. Some studies reported values of 4.7-4.9% (wet
basis) dietary fibers in parsnip [6, 7]. This property is of high interest
because there is an increased demand of fiber intake in the daily diet in the
Western countries. A parsnip is more nutritious than its relative, the carrot.

These vegetables maintain their nutritional properties through
different methods of conservation, namely: preserving with salt, drying,
freezing, natural and artificial acidification, etc. From those methods, the
most used one is the drying method and within it the most used is drying
with hot air.

As compared to fresh vegetables which can be kept for few days only
under ambient conditions, the dry products can be stored for months or even
years without appreciable loss of nutrients. Drying of vegetables also
reduces the bulk weight thus facilitating ease of transportation. In some
cases drying may lead to a considerable reduction in volume and hence
reduction in storage space requirements.

Major disadvantage of hot air drying of foods are low energy
efficiency and lengthy drying times. Because of the low thermal
conductivity of food materials, heat transfer to the inner sections of foods
during conventional heating is limited. The desire to eliminate this problem,
prevent significant quality loss, and achieve fast and effective thermal
processing has resulted in the increasing use of microwaves for food drying
[8].

Microwave drying is rapid, more uniform and higher energy efficient
when compared with conventional hot air drying [9]. Comparative with
other drying processes, microwave drying can significantly shorten the
drying process due their advantages: adjustment of energy absorption level
by the wet products automatically-moisture-leveling effect of microwaves;
possible selective heating of the interior portions microwave focusing effect;
rapid energy dissipation throughout the material; relatively minor migration
of water-soluble constituents; lower product temperatures in combination
with vacuum and more efficient drying in the falling rate period [9-11].

Several fruits and vegetables have been successfully dried in
microwave-vacuum like: cranberries [12], carrot slices [13], potato slices
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[14], grapes [15], apples and mushrooms [16], ginseng roots [17], apples
[18] and blueberries [19].

These considerations justify the opportunity of our study, where we
propose to investigate the effect of temperature and time on dry process of
the carrot and parsnip.

2. Materialsand Methods

The carrots and parsnips were washed and cleaned. Previous to drying,
they were sliced to pieces with 2 cm lenght, 1 cm width and 0.5 cm
thickness. Also slices with the same lenght and width as previously
mentioned, but 1 cm thick have been cut. Drying process occured in the
oven for 3 hours, using two temperatures: 30° and 60°C.

Firstly, 3 samples of vegetal material 0.5 cm thick have been dryied at
30°C, the samples being weighted after each hour. The same protocol has
been used for 0.5 thick material samples dryied at 60°C and, respectively 1
cm thick samples dryied at 30° and 60°C.

The amount of the dry substance was calculated according to the
literature using the following formula [20]:

m, —m
T
my —m,

u% =

m, - the weight of empty flask, in gram;
m, . the weight of flask with vegetable before drying process, in gram,;
m,. the weight of flask with vegetable after drying process, in gram;

3. Resultsand Discusion

In order to investigate the effect of the drying time, we have dried
samples of carrot and parsnip with 0.5 and 1 cm thickness for 3 hours at
30°C. The experimental data of the drying process at 30°C for the both
samples with 0.5 cm thickness are presented in Table 1.

From the data presented in Table 1 it could be concluded that the
amount of dry substance for the two samples of vegetables 0.5 cm thick,
dried for 3 hours at 30°C dramatically increase up to 23.89% for carrot and
27.77% for parsnip, respectively. The same effect is registered for drying 1
cm thick vegetable samples (Table 2).
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Table 1. The experimental data of the drying process at 30°C

for the both samples with 0.5 cm thickness.

Vegetables Time, Weight of Weight of Dry
(h) sample’, humidity, substance,

(& (& (%)
Carrot 1 2.93 0.23 7.84
2 2.93 0.28 9.55
3 2.93 0.7 23.89
Parsnips 1 3.42 0.48 14.03
2 3.42 0.92 26.90
3 3.42 0.95 27.77

"before drying process at 30°C.

Table 2. The experimental data of the drying process at 30°C
for the both samples with 1 cm thickness.

Vegetables Time, Weight of Weight of Dry
(h) sample’, (g) humidity, substance,
(& (%)
Carrot 1 5.13 0.42 8.18
2 5.13 1.08 21.05
3 5.13 1.19 23.19
Parsnips 1 4.8 0.72 15
2 4.8 1.09 22.70
3 4.8 1.22 2541

"before drying process at 30°C.

Also, the both samples with 0.5 and 1 ¢cm thickness are dried at 60°C.
The experimental data are presented in Table 3.

Table 3. The experimental data of the drying process at 60°C
for the both samples with 0.5 cm thickness.

Vegetables Time, Weight of Weight of Dry
(h) sample’, humidity, substance,
(& (& (%)
Carrot 1 2.93 1.64 56.65
2 2.93 1.73 59.04
3 2.93 2.15 73.37
Parsnips 1 342 1.38 40.35
2 3.42 1.5 43.85
3 3.42 1.6 46.78

"before drying process at 60°C.

According to the data presented in Table 3 it is observed that by
drying vegetables with 0.5 thickness at 60°C the amount of dry substance
highly increase with drying time, up to 73.37% for carrot and 46.78% for

606



EUROINVENT 2014

parsnip. The same effect occurs for the vegetable samples 1 cm thick dried
at the same temperature (Table 4).

Table4. The experimental data of the drying process at 60°C
for the both samples with 1 cm thickness.

Vegetables Time, Weight of Weight of Dry
(h) sample’, humidity, substance,

(g) (g) (%)
Carrot 1 5.13 1.99 38.79
2 5.13 2.87 55.94
3 5.13 4.23 82.45
Parsnips 1 4.8 2.28 47.50
2 4.8 2.53 52.70
3 4.8 3.24 67.50

"before drying process at 60°C.

In order to investigate the effect of drying time, we have dried
slides of carrot and parsnip with thickness 0.5 and 1 cm for 24 hours at
ambient temperature. The experimental data are presented in Table 5.

Table5. The experimental data of the drying process at

ambient temperature for the both samples with 0.5 and 1 cm thickness.
Vegetables Thickness, Weight of | Weight of Dry
(cm) sample’, humidity, substance,
(® (€3] (%)
Carrot 0.5 2.93 1.09 37.20
1.0 5.13 1.68 32.74
Parsnips 0.5 3.42 0.75 21.92
1.0 4.8 1.38 28.75

"before drying process at ambient temperature.

From Table 5 data could be observed the fact that after 24 hours
the values obtained for the dry substance are the same for both thickness of
the vegetal samples dried at 30°C, the exception being carrot where the
amount of dry substance is much higher, probably due to the vegetal
materials texture.

It is well known that drying process aims to obtain a product with a
higher amount of dry substance, thus the material being suitable to be stored
for longer periods of time without developing microorganisms. According
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to the experimental data we could affirm that both the temperature and the
drying time have great influence over the drying process of vegetables in
the oven. Moreover, drying process in the oven is avantageous compairing it
with drying at room temperature because a high amount of dry substance is
obtained in a relatively short periods of time.

4. Conclusions

In this paper we studied the influence of temperature and time
over drying process for the vegetable materials in the oven. In case of the
carrots and parsnips the drying by microwave is very profitable because a
high percentage of dry substance is obtained in short time. It has been
observed that higher temperature means shorter times required to
completely dry the vegetables. Also, the carrot has a higher content of dry
substance then the parsnip, probably due to its consistency.
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Abstract: Lucrarea prezinta implicarea tehnicilor de microscopiei optica (OM), microscopie
electonica de scanare (SEM) cuplata cu spectrometria de raze X (EDX) si micro-FTIR in
investigarea artefactelor arheologice din ceramica. Astfel, este evidentiat rolul fiecarei tehnici
in vederea stabilirii unor caracteristici arheometrice §i ceramologice ale fragmentelor
ceramice.

Keywords: artefacte din ceramica, MO, SEM-EDX, micro-FTIR

1. Introducere

Fragmentele ceramice descoperite in sapaturile arheologice sunt cele
mai comune urme materiale, iar prin analiza acestora obtinem date
importante cu privire la natura chimicd, microstructura si dispunerea
elementelor mineralogice, temperatura, durata si tipul de ardere, modul de
utilizare, traseul parcurs de la punerea in operd pana la descoperire (cu
fixarea contextelor), starea de conservare si alte caracteristici arheometrice
si ceramologice [1-3].

Proprietatile ceramicii vechi difera, chiar In cazul utilizarii aceleiasi
argile, in functie de complexitatea obiectului realizat, de temperatura, durata
si cantitatea de oxigen prezentd in timpul arderii, de modul/gradul de
utilizare si de conditiile de zacere in situl arheologic.

Pentru studierea artefactelor din ceramica, de obicei se apeleazd la
metode de investigare nedestructive sau paradestructive, neinvazive, care
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permit operarea directd pe obiect, cum ar fi: analiza vizuala cu instrumente
de marit, reflectografia, profilometria, colorimetria prin reflexie, radiografia
etc. De cele mai multe ori sunt necesare o serie de informatii de natura
chimicd, mineralogica si cristalografica care necesitd analize ale structurilor
interioare (In sparturd si in sectiune stratigrafica sau sub forma de pudrete).
Cele mai moderne metode din grupul cu prelevare si prelucrare de probe
sunt cele care implicad tehnici interdisciplinare in sistem de coasistare sau
coroborare, ca de exemplu: MO, SEM-EDX, micro-FTIR, micro-Raman,
Gaz-cromatografia pirolitica cuplata cu Spectrometria de masa si altele [3].

In Iucrare vor fi prezentate trei tehnici de investigare (MO, SEM-
EDX si p-FTIR) a unor fragmente ceramice In vederea stabilirii unor
caracteristici arheometrice, legate de natura materialelor si procesele de
ardere.

2. Microscopia optica

Implicarea microscopiei optice in investigarea fragmentelor din
ceramicd descoperite 1n siturile arheologice ne ajutd in stabilirea
microstructurii si dispunerii elementelor mineralogice, a starii de conservare
si a altor caracteristici arheometrice si ceramologice [4-8].

Observatiile In lumind polarizatd permit determinarea: culorii,
dimensiunii si formei cristalelor, prezenta incluziunilor, urmelor de clivaj
si/sau a tipului de fractura etc.

in functie de zona si modul de formare, compozitia argilelor
variazd fiind compuse din doud fractiuni distincte, mineralele argiloase
(caolinit, illit, montmorilonit) §i componenta degresantd naturald (cuart,
muscovit, feldspat). Raporturile de concentratii diferite a componentelor
influenteaza calitatea produsului ceramic finit.

Prezenta oxizilor de fier conferd argilei o nuanta rosie, o cantitate
mare de alumind nuante gélbui, iar o culoare alba indicd prezenta
carbonatilor de calciu in exces sau a caolinitului si absenta oxizilor de fier.
In urma proceselor de transport si sedimentare, in compozitia argilelor pot
aparea o serie de fractiuni granulare (praf, nisip) a caror particule
influenteaza direct indicele de plasticitate. Uneori in compozitia unui
zdacamant pot fi intdlnite si impuritati (calcitd, humus, material organic)
aparute In urma unor procese secundare care influenteaza diferite etape ale
procesului tehnologic de obtinere al ceramicii [3].
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B vy

a
Fig. 1. Prezenta incluziunilor in fragmente de ceramica:
a - incluziuni de scoica pisata; b — incluziuni de silex

Prin metoda microscopiei optice in cross-section se poate
determina discontinuitatea dintre glazurd si ceramicd, mai mult, se poate
masura grosimea glazurii si discontinuitatea acesteia. De asemenea, poate fi
analizatd prezenta incluziunilor (Fig. la si b), a sarurilor solubile
recristalizate intrastructural sau la suprafata (Fig. 2).

Fig. 2. Prezenta sarurilor solubile recristalizate intrastructural
3. Microscopia SEM-EDX

Microscopia electronica de scanare (SEM), cuplatd cu
spectrometria de raze X (EDX), utilizatd in investigarea artefactelor din
ceramicd, permite inregistrarea microfotografiei zonei analizate (Fig. 3a si
b), inregistrarea spectrului (Fig. 4) in baza céruia se determind compozitia
elementald (in procente de masd si atomice) (Tabelul 1), evidentierea
distributiei elementelor structurale de suprafatd (maparea elementelor
chimice), morfologia elementelor microstructurale si interactiunile dintre
anumite componente de la suprafata pieselor si din sectiune transversala,
mergand pand la elucidarea unor efecte specifice, cum ar fi:
suprastructurdrile (efectul Liesegang), reformdri structurale, modificari
alotropice, mineralizari, monolitizari, disolutii, segregari, recristalizari.
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Fig. 3. Microfotografia SEM: a - fragment de ceramica fara incluziuni,
b - fragment de ceramica cu incluziuni.

. | A
Fig. 4. Spectrul EDX al fragmentalui de ceramica fara incluziuni

Tabelul 1. Compozitia elementald obtinuta in baza spectrului EDX din Fig. 4
Element series [wt.-%] [norm. [norm. Error in
wt.-%] at.-%] %
Silicon K-series | 24.94438 | 26.01638 | 19.87745 | 1.141012
Aluminium | K-series | 9.293218 9.6926 | 7.708494 | 0.498472
Iron K-series | 4.726977 | 4.930122 | 1.894322 | 0.155236
Calcium K-series | 5.990505 | 6.247951 | 3.345242 | 0.207797
Magnesium K-series | 1.555961 | 1.622829 | 1.432759 | 0.125065
Potassium K-series | 2.477801 | 2.584286 | 1.418335 | 0.107374
Sodium | K-series | 0.539807 | 0.563005 | 0.525502 | 0.074964
Phosphorus K-series | 0.511396 | 0.533373 | 0.369516 | 0.053282
Titanium | K-series | 0.598497 | 0.624217 | 0.279755 | 0.048119
Carbon K-series | 0.570612 | 0.595134 | 1.063241 | 0.399658
Chlorine K-series | 0.483451 | 0.504227 | 0.305192 | 0.047561
Sulfur | K-series | 0.042822 | 0.044662 | 0.029887 | 0.029645
Oxygen K-series | 44.14409 | 46.04121 61.7503 | 23.50708
Sum: | 95.87952 100 100
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4. Spectroscopia micro-FTIR

Prin analiza micro-FTIR, in baza vibratiilor caracteristice de grup,
se poate stabili natura compusilor din probele de ceramica.
In Figura 5 sunt comparate spectrele a doua probe de ceramici (P1
si P2, care au fost analizate prin EDX si s-a constatat cd au aceeasi
compozitie (Tabelul 2).

Absorbance Units
20 23 24 2B 28 30
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Fig. 5. Spectrele micro- FTIR ale probelor de ceramica:
a—Proba 1; b — Proba 2.

T
1500 1000

Tabelul 2. Compozitia elementald a probelor de ceramica

Compozitia elementald —procente de masa
IProbal
Si Al Fe Ca Mg K Na P Ti Cl S C o
P |26,016(9,692 |4,930 | 6,248 | 1,623 2,584 | 0,563 | 0,533 | 0,624] 0,504]|0,045| 0,595|46,041
1
P |26,953|7,873 | 5,895 | 6,416 | 1,988 1,695| 0,676 | 0,040 | 0,677| 0,008|0,018| 1,243|46,519
2

Se poate observa banda largd cu picul de la 3435cm™ si banda
ingusta cu picul de la 1634cm™, care dovedesc prezenta montmorillonitului

[9].

Caracteristica distinctiva a spectrului montmorillonit este banda
larga de absorbtie cuprinsa intre 3300 si 3500cm™. Aceatd banda tipica,
centrati in jur de 3400cm™ este datorata legaturii H-O-H a moleculelor de
apa prezente in regiunea dintre straturile de montmorilonit [10].
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Benzile inguste cu picurile de la 1870cm™ si 1769cm™ sunt date de
prezenta silicatilor (Si-O) din cuart. Picurile de la 666cm™, 810cm™,
1158cm™ si 1262cm™  sunt corespunzitoare meta-caolinitului, iar picul de
la 636cm™ indica prezenta de orthoclase feldspat [11, 12].

Picul de la 1436cm™, care este prezent in proba 1 si absent in proba
2, corespunde calcitului. Acesta existd pana la 800°C cand se descompune
in CaO urmand formarea aga-numitei ,,faze cristaline la temperatura inalta”
din silicatii de calciu sau silicatii de Ca-Al cum ar fi: gehlenite (CaAl,SiO,),
diopside (CaMgSi,0Og) si anorthite (CaAl,-Si,0Os) [9, 13-15].

5. Concluzii

Studiul artefactelor din ceramicd prin microscopie opticd, SEM-
EDX si micro-FTIR permite evidentierea naturii chimice a componentelor
constructive, microstructura si dispunerea elementelor mineralogice,
temperatura si tipul de ardere, modul de utilizare, starea de conservare etc.
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Abstract: The plaster board reinforced on two directions with horizontal gaps, made of
densified plaster reinforced on the two directions with pre-stressed fiber glass mesh,
longitudinal horizontal gaps, funnel shaped holes made perpendicular to the side surface of
the horizontal gaps only on the visible face of the board, sound absorbing material which fills
the horizontal gaps, thermal insulation material behind the board new double-layerd board
which is destined for interior cladding on the exterior walls, interior cladding of walls and
ceilingsin public halls audition.

Keywords: densified plaster, horizontal gaps, funnel shaped holes , pre-stressed fiber glass
mesh, casing, sound absorbing material , thermal insulating material, interior claddings.

1. Introduction

The plaster board reinforced on two directions with horizontal gaps
(patent application no. A/00152 from 24.02.2014 ) is destined for interior
cladding on the exterior walls interior cladding of the walls and ceilings in
public halls audition.

The novelty of this board consist of the reinforcing on two rows of
presstresed fiber glass mesh , the making of the horizontal holes, the making
of the funnel shaped holes perpendicular on the side surface of the
horizontal gaps only on the visible face of the board, the placing of the
sound absorbing material into the horizontal holes, binding the thermal
insulating material on the interior side of the board thus obtaining a new
double-layerd board.

2. The making process

The board is made up from a casing with superior and inferior

reinforcement centerd by spacers made from the same material (fiber glass)
all togheter making the casing.
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The casing is placed into a wooden or plastic formwork, before the
pouring of the densified plaster , both the interior and exterior reinforcement
is presstresed on both directions with the help of a blocking device and a
stretching device.

Between the two reinforcement (superior and inferior) the
formwork is introduced, for the making of the longitudinal horizontal gaps,
made of plastic or cooper pipes having a certain diameter, for obtaining the
horizontal gaps along the length of the board.

Over the surface of the formwork there are disposed at certin
distances supports having a truncated cone shape, after demoulding
generating funnel shaped holes only on the visible face of the board
allowing the capturing of the sound waves in the sound absorbing mass
obtained by filling the horizontal gaps after the demolding, hardening and
drying with the sound absorbing

material. The fluid densified plaster is poured inside the formwork and it is
mixed with the help of a surface vibrator.

After demoulding, hardening and drying, the excess reinforcement
remaining from the t pretensioning is removed, the thermo insulation made
from expanded polystyrene or basalt mineral wool is binded on the soffit of
the board creating a new double layered board.

The plaster board reinforced on two directions with horizontal gaps
at the pouring is provided with tongue and groove joint and the safety of the
gripping on the application surface is made with the help of some special
tools made of plastic.

334 o]

e

0 B4 B o
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Fig. 1. Plaster board reinforeced on two directions with horizontal
holes thermal and phonic insulated.
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Fig. 5. Plaster board reinforced on two directions, with horizontal gaps
T
I
Fig. 6. Reinforced plaster board with Fig. 7. Reinforced plaster board with
horizontal gaps, arangement of the horizontal gaps after the pouring of the

reinforecement and of the formwork for the densified plaster
making oft he horizontal gaps
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Fig. 8. Detail special gripping device made of plastic

3. Conclusions

The plaster board reinforced on two directions with horizontal gaps
with thermal and sound insulating material has the fallowing characteristics:

Improved sound proofing;
Improved thermal insulation;
High mechanical resistance;
Easy handling and installation.

The plaster board reinforced on two directions with horizontal gaps
(PIAGO) filled with sound absorbing material and the binding of the
thermal insulation on the soffit is destined for interior cladding on the
exterior walls, interior cladding of the walls and ceilings in public halls
audition.
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Abstract: Odata cu descoperirea proprietatilor remarcabile pe care le poseda, dioxidul de
titan (TiO,) a inceput sa fie utilizat in diverse aplicatii din diferite domenii, doua dintre
domeniile de interes fiind cel al protectiei mediului si cel energetic. In aceastd lucrare ne-am
propus sa analizam efectele pe care le poate avea natura substratului asupra proprietdtilor de
hidrofilicitate ale unor straturi subiri de TiO,. In acest scop am depus straturi subtiri de TiO,
prin tehnica pirolizei spray pe substraturi de sticla, ITO/sticla si Si. Straturile astfel realizate
au fost supuse analizi structurale cu ajutorul difractometriei de raze X (XRD). Aceasta a scos
in evidenta prezenta fazelor anatas i anatas/rutil in compozitia straturilor depuse pe substrat
de sticla, ITO/sticla si respectiv Si. Cu ajutorul spectroscopiei cu fotoelectroni de raz X (XPS)
a fost determinata compozitia elementala la suprafata acestora. Au fost efectuate masuratori
de transmisie opticd pentru determinarea largimii optice a benzii interzise (E,) si masurdtori
ale unghiului de contact pentru studierea proprietatilor de hidrofilicitate. Pentru a putea pune
in evidenta cantitatea gruparilor OH adsorbite la suprafatd, responsabile de paritia
hidrofilitatii, au fost efectuate investigatii de spectroscopie in infrarosu cu transformatd
Fourier (FT-IR).

Cuvinte cheie: TiO,, piroliza spray, proprietafi de hidrofilicitate, XRD, XPS, FT-IR

1. Introducere

Descoperirile facute in anul 1967 de catre Akira Fujishima au dat
startul unei noi ere In ceea ce priveste studiul materialelor fotocatalitice.
Impreuni cu alti cercetitori, acesta a reusit si descompuni apa in cele doui
componente ale sale, hidrogenul si oxigenul prin utilizarea unei celule
electrochimice ce continea un electrod de Pt si unul de TiO,, prin simpla
iluminare a acestuia cu radiatie UV provenitd de la o lampa cu xenon.
Acesta a observat separarea la cei doi electrozi a hidrogenului si respectiv a
oxigenului. Celula, denumita celulda Honda — Fujishima, a fost prima celuld
de fotoliza in care se produce hidrogen si oxigen, fara aplicarea unei
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tensiuni din exterior [1]. Investigatiile asupra fotoelectrolizei care au avut
loc 1n special intre anii 1970 - 1980 au condus la dezvoltarea fotocatalizei
[2]. In ultimii ani, dezvoltarea fotocatalizei a primit o atentie deosebita in
special datoritd faptului cd aceasta este folositd in diferite aplicatii din
diverse domenii, incluzdnd in principal domeniul energetic si domeniul
protectiei mediului. Avand la baza aceasta descoperire, oamenii de stiinta au
extins cercetarile si asupra altor materiale cum ar fi: ZnO, CdS, SiO2, SnO2,
Fe203, etc., [3, 4] reusind sa realizeze cu acestea conversia energiei solare
in energie chimica, sd oxideze sau sa reduca diferite substante pentru a
obtine unele produse utile cum ar fi hidrogenul [1, 5, 6], sau sa descompuna
diversi poluanti si bacterii [7, 8] de pe diverse suprafete, din aer sau apa [9].
insa, dintre toti acesti fotocatalizatori, dioxidul de titan a fost, este si va fi
cel mai utilizat datoritd proprietdtilor sale deosebite printre care putem
enumera: puterea mare de oxidare [Nosaka et al. - 2004], utild in
descompunerea poluantilor organici [9], devine hidrofil in prezenta radiatiei
UV [10], are stabilitate chimica ridicata, este dur, este netoxic pentru om
sau mediul Inconjurdtor, este transparent in domeniul vizibil al lungimilor
de unda s§i nu in ultimul rand are un cost scazut. Pe langa toate aceste
beneficii, dioxidul de titan prezintd si un mare dezavantaj, mai exact
valoarea largimii optice a benzii interzise, (3,2eV pentru faza anatas)
permite fotoexcitarea acestui semiconductor doar cu o radiatie avand
lungimea de undd mai mica de 390 nm (domeniul UV apropiat). Acesta
limitare va scddea eficienta dioxidului de titan, deoarece doar o foarte mica
parte din radiatia spectrului solar va putea excita acest semiconductor
(aproximativ 3%). Pentru ca dioxidul de titan sa poata participa la reactiile
fotocatalitice, acesta trebuie iradiat in prealabil cu o radiatie incidentd avand
energia cel putin egala sau mai mare decat largimea optica a benzii sale
interzise. Pentru a depdsi aceasta limitare, au fost realizate numeroase
cercetari asupra sistemelor bazate pe dioxid de titan Incercandu-se
extinderea benzii sale de absorbtie spre domeniul vizibil.

Obiectivul principal al lucrdrii este acela de Tmbunatitire a
proprietatilor de hidrofilicitate - timpi cat mai scazuti de atingere a starii de
superhidrofilicitate si cat mai ridicati pentru revenirea la starea initiala avuta
inainte de iradiere, ale unor straturi subtiri de TiO, pornind in primul rand
de la tipul substratului utilizat.

2. Partea experimentala
Am obtinut straturi subtiri de TiO, prin piroliza spray, depuse pe

substraturi de naturdp diefrita: sticla, sticla acoperitd cu un strat subtire
transparent de oxid de indiu dopat cu staniu (ITO) - de la Merck Balzers si
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Si(100)n. Piroliza spray permite obtinerea unor straturi cu o suprafata activa
mare, dorita in fotocataliza [11].

Solutiile utilizate pentru obtinerea straturilor subtiri de TiO, au fost
compuse din tetraisopropoxid de titan Ti(OC4Hg)s (0,1 mol/L) si
acetilacetona AcAc intr-o proportie molard de 1:2 1n alcool etilic absolut
C,HsOH (5% apa) [12].

Substraturile de sticla si Si curatate in prealabil cu alcool in baie de
ultrasunete §i apoi uscate, au fost plasate concomitent pe suprafata unui
cuptor inclinat la un unghi de 55 grade fata de orizontald si la o distanta de
18 cm in fata pulverizatorului ce continea solutia preparata dupa reteta de
mai sus. Particulele de solutie au fost transportate prin pulverizare cu aer
comprimat provenit de la un compresor avand un debit de ~ 40 LPM, pe
suprafata substraturilor mentinute la o temperatura constantda de ~ 100°C.
Pulverizarea propriuzisa a constat din 6 serii de pulverizare cu pauze de cate
10 minute intre ele. Fiecare serie a fost compusa la randul ei din pulverizare
timp de 10 secunde urmata de 10 secunde pauza, procesul repetandu-se de 5
ori pana la completarea seriei respective. Atat parametrii de depunere cat si
proprietatile solutiei utilizate Impreuna cu termodinamica la interfata dintre
picatura si substrat, reprezintd parametri cheie ce pot influenta proprietatile
straturilor subtiri obtinute.

in scopul compactizarii si obtinerii de straturi policristaline,
acestea au fost supuse unui tratament termic. Aplicarea tratamentului termic
la straturile subtiri depuse are drept scop trecerea de la faza amorfa la cea
policristalind, iar in cazul straturilor cu o cristalinitate redusa, acesta
conduce la cresterea dimensiunii cristalitelor [13]. Explicatia acestui
fenomen este data de rearanjarile care au loc la scara atomica, ceea ce duce
la cresterea unor cristalite mai mari si la scaderea suprafetei granitelor
granulare.

in cazul nostru, tratamentul termic s-a efectuat cu ajutorul unui
cuptor tubular Barnstead F21130-33 si a constat in: incélzirea straturilor
obtinute cu o ratd de crestere a temeperaturii cu 2°C/min, pana la o
temperatura de 450 °C, mentinerea constanta a acestei temperaturi timp de
60 minute, urmata de racirea treptatd pana la temperatura camerei, odata cu
cuptorul.

Structura straturilor, a fost investigata prin difractometrie de raze X
cu un difractometru SHIMADZU 6000 (radiatie CuK, 40kV, 30mA).
Dimensiunile medii ale cristalitelor de anatas au fost calculate cu ajutorul
relatiei Debye-Scherrer [Klug et. al. 1974]S

0.94

D=5, cost o
% - COS
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unde D este dimensiunea medie a cristalitelor; B;, este semilargimea
picului de difractie masurata la mijlocul picului de difractie (in radiani), 0
este unghiul Bragg, iar A este lungimea de undi a radiatiei X (A = 1.54A).

Spectroscopia cu fotoelectroni de raz X (XPS) a fost utilizata
pentru a determina compozitia elementald cat si starile chimice in care se
gasesc speciile atomice de la suprafata straturilor subtiri analizate. Spectrul
a fost Inregistrat cu ajutorul unui instrument de tipul Physical Electronics
PHI 5000 VersaProbe echipat cu o sursa monocromatoare de raxe X (Al K,
- 1586,6 ¢V). Fotoelectronii au fost colectati la un unghi de imprastiere de
45 grade.

Studiul proprietatilor optice de transmisie pentru straturile depuse
pe substrat de sticld, au fost Inregistrate la temperatura camerei, in domeniul
vizibil al lungimilor de unda, utilizand un spectrofotometru de tipul
CamSpec M501.

Desi avand mecanisme diferite, caracteristicile fotocatalitice si cele
de hidrofilicitate specifice TiO, sunt strans corelate, de aceea se pot obtine
informatii indirecte despre proprietatile fotocatalitice, plecand de la
masuratori de hidrofilicitate [14].

Studiul proprietdtilor de hidrofilicitate s-a facut prin masurarea
unghiului de contact intre o picatura de apa si suprafata de analizat. Ca
lichid pentru studiul suprafetelor am folosit apa bidistilata. Picaturile depuse
pe probele de studiat au avut un volum de 0,5uL, pentru a evita alterarea
formei acestora datorita efectelor gravitationale si pentru a diminua efectele
evaporarii In timpul masuratorilor.

Am facut masuratori ale unghiului de contact la activare, probele
fiind iradiate cu lumind UV provenitd de la o lampd cu mercur (150W,
ImW/cm?) pana ce unghiul de contact a scizut sub valoarea de 10 grade.
Masurédtorile au fost facute la un interval de 3 minute intre ele pana ce
probele au devenit superhidrofile (unghi de contact mai mic de 10 grade).

Pentru a obtine informatii cu privire la relatiile dintre hidrofilicitate
si cantitatea gruparilor hidroxil adsorbite la suprafata au fost facute analize
FT-IR, finainte si dupa iradiere cu lumind UV, cu ajutorul unui
spectrofotometru FT-IR JASCO 660 Plus, in domaniul spectral cuprins intre
400cm™ - 4000cm™ (cu o rezolutie de 4 cm™).

3. Rezultate experimantale. Discutii.
Masurétorile de difractie de raze X indica faptul ca probele depuse
initial sunt amorfe. Prin tratament termic ele devin policristaline cu faza

purd anatas observatd in cazul straturilor depuse pe sticld, ITO/sticla si un
amestec al fazelor anatas/rutil in cazul straturilor depuse pe substrat de Si
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(Fig.1). Aceasta distributie diferentiatd a fazelor pusd pe seama tipului de
substrat utilizat poate fi explicatd pornindu-se de la faptul cd in timpul
procesului de formare a cristalitelor, mobilitatea adatomilor este influentata
de natura substratului, fapt ce favorizeaza formarea diferitelor faze [15].
Cercetarile anterioare au aratat ca substratul Si(110)n favorizeaza formarea

fazei rutil in straturile de TiO, depuse prin pulverizare catodica reactiva [16,
17].

A101)

E TiOz/sticla
© /
‘g/ A(004) A200)
o | X100 Tio 1TO
2 ITO / ITo A(004) A(200)
c
A(101)
= R110) A s
= (004) TiO,/Si A(200)
25 30 35 40 45 50
20 (grade)

Fig.1. Difractogramele probelor de TiO, depuse pe substrat de sticla si Si

Dimensiunile medii ale cristalitelor calculate cu ajutorul relatiei
Debye-Scherrer (1) cat si procentajul masic al fazei anatas (W,) calculat cu
ajutorul relatiilor date de Spurr [18] ludnd in considerare cele mai intense

picuri: A(101), pentru faza anatas si R(110) pentru faza rutil, sunt prezentate
in Tabelul 1.

Tabelul 1. Dimensiunea cristalitelor fazei anatas D(01); dimensiunea cristalitelor fazei rutil
Dr10); procentajul masic al fazei anatas (W) si largimea optica a benzii interzise (E,)

Proba (o) (o) o0 &)
TiO,/sticla 12,3 - 100 3,51
TiO,/ITO 6,5 - 100 3,24
TiO,/Si 13,2 4,9 60 -

Datele din tabelul 1 confirma dimensiunile mici ale cristalitelor (<
13nm), indiferent de natura substratului.

Analiza elementelor chimice din compozitia straturilor subftiri
depuse pe substrat de Si, realizate cu ajutorul XPS, a scos in evidenta
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prezenta starii de valenta Ti*" cu doua picuri localizate la valorile energiilor
de legitura de 464,5¢V si 458,8eV, corespunzitoare dubletului Ti*" 2ps, si
Ti*" 2pi» (Fig.2). De asemenea, aceasti stare de valentd Ti*" a fost
evidentiata si in celelalte probe analizate.

458,8 v
A

_— Proba TiO,/Si

Intensitate (unit. arb.)

456 458 460 462 464 466
Energia de legatura (eV)
Fig. 2. Spectrul XPS al Ti 2p

Spectrul XPS de nalta rezolutie pentru picul oxigenului O 1s din
compozitia straturilor subtiri depuse pe substrat de Si, sunt prezentate in
Fig.3. In urma deconvolutiei picului O 1s au rezultat doua picuri localizate
la wvalorile energiei de legiturd de 530,0eV (valoare corespunzatoare
oxigenului din retea [19] si 532,3eV (corespunzatoare oxigenului adsorbit).

Intensitate (unit. arb.)

5é8 5é9 SéO Sél 5é2 5é3 5é4 5é5
Energia de legatura (eV)
Fig. 3. Spectrul XPS al O 1s
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Au fost analizate proprietatile optice de transmisie ale probelor
depuse pe substrat de sticla si ITO/sticla in intervalul 300 — 900nm (Fig. 4).

90
80
704
60+
50+
40+

30

Transmisie (%)

—TiO,/ITO
—TiO,/sticla

204

104

300 400 500 600 700 800 900
A (nm)
Fig. 4. Spectrele transmisiei pentru probele depuse pe substrat de sticla si ITO

Din studiul spectrelor obtinute dupd masurarea transmisiei putem
trage concluzia ca filmele depuse prezinta o calitate optica destul de ridicata
dacd tinem cont de metoda de obtinere folositd. Se poate observa o
transmisie relativ inaltad in domeniul VIS ( > 70%) pentru proba depusa pe
substrat de ITO/sticla.

Largimii opticd a benzii interzise (E£,) pentru straturile subtiri
realizate, a fost studiatd prin reprezentarea grafica a (ahv)"* in functie de
energia fotonilor (4v) (Fig. 5), unde coeficientul de absorbtie a, provine din
spectrele de transmisie optica ale straturilor subtiri respective. Studiile
precedente indica faptul ca tranzitiile indirecte permise predomina in cazul
straturilor subtiri analizate [20].

Proba TiO,/ITO

Eg = 3,24 eV \ /

Proba TiO,/sticla
Eg=3,51eV

21 24 27 30 33 36 39 42
Energia fotonilor (eV)

Fig. 5. Spectrul absorbtiei optice pentru probele depuse pe substrat de sticla si ITO
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Dependenta unghiului de contact in functie de timpul de iradiere cu
lumind UV in cazul straturilor subtiri realizate, depuse pe substraturi de
sticla, ITO si Si, este prezentata in Fig. 6.

100

A —e—TiO/sticla
'\ —A—TiO,/ITO

—=—TiO,/Si
L
\.-.
.\

N
[ J
. g
E—E—y_ g

o]

o

:
'L

[o2]
o
1

B
o

;
—

Unghi de contact (grade)
3
o

° Aa—a
~ —A—a_,
~".°'°—0—0—o—o—:: —$—=6¢—=4¢

o
1

T T T T T T

0 10 20 30 40 50 60
Timp de iradiere (min)

Fig. 6. Valorile unghiului de contact in functie de timpul de iradiere
pentru toate probele analizate

in mod evident se poate observa ca hidrofilicitatea suprafetei
straturilor subtiri analizate este controlatd de catre expunerea la UV,
rezultdind in final unghiuri de contact mai mici de 10 grade (suprafete
superhidrofile) [21] pentru aproape toate probele analizate, exceptie facand
proba depusa pe substrat de Si. Inainte de iradiere, toate straturile subtiri
supuse analizei aveau suprafete hidrofile, unghiul de contact initial
depinzand In mare parte de rugozitatea suprafetei [22], cu valori cuprinse
intre 20 + 95. In urma iradierii cu lumina UV, straturile subtiri depuse pe
substrat de sticla si ITO, ajung la starea de superhidrofilicitate cu unghiuri
de contact foarte apropiate de zero grade, intr-un timp mai mic de 12 minute,
exceptie facand proba depusa pe substrat de Si a carui unghi de contact nu a
scazut sub valoarea de 29 grade. O explicatie a acestui comportament poate
fi datd pe seama diferentelor dintre compozitia fazelor pentru probele
analizate: straturile subtiri depuse pe substrat de sticla si ITO, au in
compozitie doar faza anatas, in timp ce straturile depuse pe Si prezinta atat
faza rutil cat si anatas. Existd numeroase dezbateri in literatura de
specialitate cu privire la performantele fotocatalitice si de hidrofilicitate
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dintre fazele anatas si rutil din compozitia TiO,, fiind recunoscut faptul ca
faza anatas este superioard fazei rutil din punct de vedere al proprietatilor
fotocatalitice §i de hidrofilicitate [23]. Cu toate acestea existd si rapoarte
care prezinta rolul benefic al unui amestec de faze rutil/anatas in reducerea
recombindrilor dintre purtatorii de sarcina [24, 25].

O remarca speciala se poate face in cazul probei depusa pe substrat
de ITO la care s-a observat o scadere pronuntatd unghiului de contact de la
o valoare initiald de ~90 grade, pana la valoarea de 10 grade intr-un timp
mai mic de 12 minute de iradiere cu lumina UV [26-30].

Analiza FT-IR realizatd pe probele studiate scoate in evidentd
legatura dintre cantitatea gruparilor adsorbite la suprafata straturilor si
caracterul hidrofil al acestora sustindnd superioritatea straturilor de TiO,
depuse pe ITO in specila fatd de cele depuse pe Si.

4. Concluzii

Straturi subtiri policristaline de TiO, depuse pe substraturi de
natura diferitd prin tehnica pirolizei spray, au fost obtinute prin aplicarea
unui tratament termic adecvat.

Straturile subtiri depuse pe substrat de sticla si ITO prezinta
proprietati de hidrofilicitate remarcabile (unghiuri de contact foarte
apropiate de zero grade intr-un timp mai mic de 12 minute de iradiere UV),
lucru datorat prezentei fazei anatas, in timp ce straturile depuse pe substrat
de Si au performante mai scazute (unghiuri de contact cu valori de ~ 29
grade).

Din studierea relatiilor ce au loc intre proprietatile de hidrofilicitate
si cantitatea de grupdri hidroxil adsorbite la suprafatd cu ajutorul FT-IR,
inainte si dupa iradiere, s-a observat superioritatea fazei anatas in ceea ce
priveste aceste proprietdti de hidrofilicitate.
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STUDIES ON WATER DESINFECTION USING
CHITOSAN NANOPOWDER TECHNIQUE

1 A 2
Monica Anca CREIUI, Ton SANDU , Ioan-Marian RISCA ,
2
Violeta VASILACHE

'“Al 1. Cuza” University, 11 Carol I Avenue, RO-700506, Iasi, Romania, Phone:+ (40) 232
201343; Fax:+ (40) 232 201313.

%«Stefan cel Mare” University, Faculty of Food Engineering, 13 Universitatii Street, RO-
720229, Suceava, Romania, Phone:+ (40) 230 216147, Fax:+ (40) 230 522978

e-mail: violetav@fia.usv.ro

Abstract: Chitosan is a substance well studied in the last decade, because of many potential
uses. It is a linear polysaccharide composed of randomly distributed p-(1-4)-linked D-
glucosamine (deacetylated unit) and N-acetyl-D-glucosamine (acetylated unit). Extraction
process consists in treating shrimp and other crustacean shells with the alkali sodium
hydroxide. The main proprieties of chitosan are: biocompatibility, biodegradability, metal
complexation and antibacterial activity. From different fields of use of chitosan, we point the:
agricultural application as seed treatment, biopesticide and helping plants to fight off fungal
infections; wine industry as a fining agent and prevention of spoilage; paint industry, as self-
healing polyurethane paint coating; medicine, in bandages to reduce bleeding, as an
antibacterial agent and to help deliver drugs through the skin. Also, chitosan has been reported
to have use in limiting fat absorption, which would make it useful for dieting, but this domain
is controversial. The primary aim of this study was to investigate the potential use of chitosan
nanoparticles as depollution agent in natural water, due to general antibacterial activity of
them. The antibacterial activity was evaluated by determination of minimum inhibitory
concentration (MIC) and minimum bactericidal concentration (MBC) against Escherichia coli,
Salmonella choleraesuis and Staphylococcus aureus in vitro.

Keywords: chitosan nanopowder, antibacterial activity, water desinfection
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