Ar mangana un vara joniem aktivéta cinka sulfida nanomaterialu sintéze
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Cinka sulfids ir nozimigs II-IV tipa pusvaditajs ar pietickami platu aizliegtas zonas platumu (~
3,7 eV) [1]. Aktiveti ZnS nanomateriali ir plasi izmantojami tadas optoelektroniskajas ierices
ka elektroluminscentajas iericés luminofora slana veida, gaismu emitejosas diod€s, gaismu
absorbgjosa slani saules panélos. [2] Nesen ir augusi interese pret caurspidigiem aktivetiem
ZnS planiem parklajumiem. [3]

Darba gaita tika sintez&ti nekativéti, ar manganu un ar varu aktivéti (0,5; 1,0 ; 1,5; 2,0 at%) ZnS
nanomateriali péc solvotermalas, mikrovilnu asistétas solvotermalas, sol-gel metodes, kurus
tiek paredzets turpmak uzklat caurspidigo plano kartinu veida uz stikla substratiem ar indija-
alvas oksida parklajumu ar lazerpiitinasanas metodi. Sint€zi veica etilénglikola un dejonizeta
udens sistémas. Ka cinka avoti tika izmantoti cinka hlorids, cinka acetats, bet ka séra avoti
izmantoja natrija sulfida nonahidratu un tiourinvielu.

Sint€z&to paraugu elementu sastavu noteica ar energijas dispersivo rentgenstaru spektroskopiju,
savukart struktiru un morfologisko ipaSibu noteikSanai tika izmantota rentgenstaru
difraktometrija un skengjosa elektronu mikroskopija. Optisko Tpasibu raksturoSanai izmantota
fotoluminiscences spektroskopija.
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Zinc sulfide is an important 11-1V type semiconductor with a relatively wide band-gap (~ 3,7
eV) [1]. Doped ZnS nanomaterials are commonly implemented for designing a variety of
optoelectronic devices such as phosphor layers in thin film electroluminescent displays, light-
emitting diodes, light-absorbing layers in solar panels. [2] Recently, the deposition of
transparent doped ZnS thin films has gained much attention. [3]

The present work involved the synthesis of undoped, manganese-doped an copper-doped (0,5;
1,0; 1,5; 2,0 at%) ZnS nanomaterials by solvothermal, microwave assisted solvothermal and
sol-gel methods for further deposition of transparent thin films on indium-tin oxide coated glass
substrate by pulsed laser method. The reactions were carried out in ethylene glycol and dionized
water media. Zinc chloride and zinc acetate were used as zinc sources, and sodium sulfide
nonahydrate and thiourea were used as sulphur sources.

The elemental content of ZnS synthesis products was studied by energy-dispersive X-ray
spectroscopy, while the structure and morphology were determined by X-ray powder
diffraction and scanning electron microscopy. Optical properties were studied by
photoluminescence spectroscopy. Based on the experimental results the impact of dopant
concentration on the optical properties of ZnS is discussed.
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