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Rezumat

Etapa 2025 aproiectului opTocARSEMO a avut ca scop obfinerea oxizilor semiconductori

micqti pebazaCu*Ov, ZnO,TiOr,gi Fe*Oy, in unna analizeimetodelor de oblinere a oxizilor micqti

semiconductori ;i selectdrii metodelor optime pentru oblinerea OMS' Metodele cele mai

r6sp6ndite pentru oblinerea oxizilor micqti semiconductori utilizate sunt: Metoda fizicd de

d"punere in vid, Metoda hidrotermala, Depunerea Chimicd'inFazd de Vapori (CVD), Metoda

imprim6rii 3D, Metoda Sol-Gel, Metoda oxid6rii termice in aer, Metoda sintezei din solufii

,t i.i.. (SCS). in urma analizeimetodelor de oblinere a OMS au fost selectate metodele optime

pentru scopurile proiectului: Metoda oxiddrii tennice in aer (pentru oblinerea OMS pe bazd de

FezO:,, ZnO, CuO) - este o metodd simpla qi flabilfl pentru oblinerea oxizilor metalici, care are

urm6toarele avantaje: simplitatea procesului, costuri reduse; posibilitatea form[rii unor

nanostructuri bine cristalizate, cu defecte utile pentru interacfia senzorial[. oxizi oblinutri prin

oxidare termic6 au evidenliat formarea unor structuri mixte stabile, cu granulalie find qi suprafala

activ[ ridicatd. A doua metoda selectata pentru obpinerea oxizilor semiconductori micEti in cadrul

proiectului este Metoda sintezei din solufii chimice (SCS) (pentru oblinerea OMS pe bazddeZnO'

CuO), care implic[ prepararea unei solulii precursoare, depunerea acesteia pe substrat qi conversia

ulterioar[ prin tratament tennic in pelicule nanostructurate Ei care are urmatoarele avantaje: cost

redus * utilizarea de solufii apoase sau alcoolice Ei absenla echiparnentelor sofisticate permit

sinteze eficiente la scar6 mic6 qi medie, reproductibilitate buna - parametrii preculn concentrafia

soluliei; rata de depunere qi ternperatura de tratament pot fi controlafi precis; versatilitate - metoda

perfirite doparea uqoarl a oxizilor cu ioni rnetalici (Cu, Al, Ag, Fe, Sn); precurn qi formarea de

structuri mixte, compatibilitate cu substraturi diverse - inclusiv sticld, ceramica; formarea unor

nanostructuri cu suprafala activa lnare, favorabil[ aplicdrii in senzori de gaz. Cornparatd cu alte

metode precum ,o1-gel, sputtering sau hidrotermal, metoda SCS oferd un raport optim intre costuri,

sirnplitate qi perfbrmanla materialelor. prin metoda oxid[rii tennice in aer au fost ob{inute primele

nanostructuri mixte pebazlde Fe,oy-cuo gi Zno-cuo-F-ezo:, selectate datoritd potenfialului lor

ridicat in detecfia cornpugilor organici volatili (cov). Caracterizarea morfologicd a confirmat

formarea unor nanostructuri stabile, cu suprafald activd ridicat[, favorabild interacliei cu

moleculele de gaz. oxizii semiconductori micqt i urmeazd s[ fie caractenzate prin tehnicile

avansate de rnicroscopie qi nanoscopie optic[ disponibile la centrul de Microscopie -
Microanaliz[ gi Procesarea Informafiei (CMMIP-UPB)'
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Summary

The z0z5 stage of the SPTOCARSEMO project airned to obtain mixed semiconductor oxides

based on Cu*Oy, ZnO, TiC)2, and Fe*Or, following the analysis of rnixed semiconductor oxide

synthesis methods andthe selection of optimal methods for obtaining SMO (Semiconductor Mixed

Oxides). The most common rnethods used for obtaining mixed semiconductor oxides are: Physical

Vapor Deposition (pVD), Hydrotherrnal Method, Chemical Vapor Deposition (CVD), 3D Printing

Method, Sol-Gel Method, Thermal Oxidation in Air Method, Chemical Solution Synthesis Method

(CSS). Following the analysis ofthe SMO synthesis methods, the optimal methods for the project's

purposes were selected: Thennal Oxidation in Air Method (for obtaining SMO based on Fe'Os,

ZnO, CuO) - this is a simple and reliable method for obtaining metallic oxides, which has the

following advantages: process simplicity; reduced costs; the possibility of forrning well-

crystallized nanostructures, with useful defects for sensory interaction. The oxides obtained by

thermal oxidation demonstrated the formation of stable mixed structures, with fine grain size and

high active surface area. The second method selected for obtaining serniconductor mixed oxides

within the project is the Chernical Solution Synthesis Method (CSS) (for obtaining SMO based on

ZnO, CuO), which involves the preparation of a precursor solution, its deposition on a substrate,

and subsequent conversion through thermal treatment into nanostructured films, and which has the

following advantages: low cost - the use of aqueous or alcoholic solutions and the absence of

sophisticated .quip*.nt allow efficient syntheses on a small and medium scale; good

reproducibility - parameters such as solution concentration, deposition rate, and treafinent

temperature can beprecisely controlled; versatility - the method allows easy doping of the oxides

with metallic ions (Cu, Al, Ag, Fe, Sn); as well as the formation of mixed structures, compatibility

with various substrates - including glass, ceramics; the fonnation of nanostructures with a large

active surface area, favorable for application in gas sensors. Cornpared to other methods such as

sol-gel, sputtering, or hydrothermal, the csS method offers an optimal ratio between costs,

simplicity, and material performance. The first mixed nanostructures based on Fe*Ov-CuO and

Zno-Cuo-Fezo: were obtained using the therrnal oxidation in air method, selected due to their

high potential in detecting volatile organic compounds (VOCs)' Morphological characterization

confirmed the fbrmation of stable nanostructures with a high active surface area, f'avorable for

interaction with gas molecules. The rnixed semiconductor oxides are to be characterized using

advanced optical microscopy and nanoscopy techniques available at the center for Microscopy -
Microanalysis and Information Processing (CMMIP-UPB)
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