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AHHOTaNus

Cynbsdun cBunia PbS sBisercs oqauM n3 Hanbosee BOCTpeOOBAHHBIX U MEPCHEKTHBHBIX Y3KO30HHBIX MOJTY-
MPOBOJHUKOBBIX MaTEPHAIOB ISl CO3AaHUS BEICOKOI((EKTUBHBIX TEPMOIJICKTPHUECKUX Mpeodpa3oBaTemne,
COJIHEYHBIX 3JIEMEHTOB C BEICOKUM KO03()(UIIMEHTOM II0JIE3HOTO JCHCTBHS, CEHCOPOB U1l OOHAPYKEHHSI CIIe10-
BBIX KOHIICHTPAIN TOKCHYHBIX COETMHEHHI B Ta30BOU 1 BOHOM cpenax. Oco0yro MpHUBIEKATENBHOCTD CPEIH
XUMHYECKUX METOOB UMEET OCaXKJIEHHE U3 PaCTBOPOB, OTIIMYAIOIIEeCs IOMUMO IPOCTOTHI TEXHOIOTHUECKOTO
oQOpMIIEHHS! U BBICOKOH SKOHOMHMYHOCTH, BO3MOKHOCTBIO JIETMPOBaHUS IUIEHOK PbS penkozemenbHbIMU
JJIeMEHTaMHu B Tpoliecce UX CHHTE3a, yiydinas (QyHKIMOHAJbHbIE cBoiicTBa. [IpenBapuTenbHO Ha OCHOBE
aHanm3a HOHHBIX paBHOBecHii B cucteme «Pb(CH3COO0), — NdCls — NazCsHsO7 — NH4sOH —NHal — (NH2)2CS»
orpeiesieHbl peolIagarole KOMIUIEKCHbIE (JOpPMBI METAJUIOB M KOHLIEHTPALMOHHBIE 001acTH 00pa30BaHus
PbS u comyrcTByromux rugpokcuansix Gas — PO(OH), u Nd(OH)s. TTokasano, uto obpazoBanue Cynbhuaa
HEOJMMa MaJOBEPOSITHO, IPH 3TOM BO3MOKHO BKJIIOUeHHE ruapokcuaa Heoauma Nd(OH)s B coctaB miieHKH
PbS B Bue nerupyromeit npuMecu. KuneTnueckuMu McciieJ0BaHUsIMU TTOKAa3aHO, YTO CKOPOCTh 00pa30BaHUs
TBepaOH (aszel cynbhuaa cBuHIA CHIKaeTcs B paay PbS — PbS(Nd) — PbS(l) — PbS(Nd, 1). O6 stom
CBUJIETENLCTBYET yMeHbIIEHHE >(P(PEKTHBHON KOHCTaHTBI CKOpOcTH peakuuu ¢ 2.7-102 mo ~5.6-10% ¢,
DIEeKTPOHHO-MUKPOCKOTIMYECKHMHU MCCIICA0OBAHUSIMH XUMHUYECKH OcaxJieHHbIX TuieHok PbS(Nd,I) moka3zaHo,
yto yBenuueHne KoHmeHTpamuu NHail ot 0.05 go 0.15 Monb/m cOmpoBOXIaeTCs yMEHBIIEHHEM pa3MepoB
kpuctauutoB oT ~200-400 10 ~100-250 HM ¥ TOBBIIIIEHUEM OJTHOPOIHOCTH MUKPOCTPYKTYPHI.
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Abstract

Lead sulfide PbS is one of the most sought-after and promising narrow-bandgap semiconductor materials for
the creation of highly efficient thermoelectric converters, high-efficiency solar cells, and sensors for detecting
trace concentrations of toxic compounds in gaseous and aqueous environments. Among chemical methods,
solution deposition is particularly attractive, distinguished not only by its simple process design and high cost-
effectiveness, but also by the possibility of doping PbS films with rare earth elements during synthesis,
improving their functional properties. Preliminary, based on the analysis of ionic equilibria in the system
«Pb(CH3C00); — NdCl3; — NazCsHs07 — NH4OH —NH4l — (NH2).CS» the predominant complex forms of metals
and the concentration ranges of formation of PbS and the accompanying hydroxide phases — Pb(OH). and
Nd(OH); — were determined. It was shown that the formation of neodymium sulfide is unlikely, while the
inclusion of neodymium hydroxide Nd(OH)z in the PbS film as a dopant is possible. Kinetic studies have shown
that the rate of formation of the solid phase of lead sulfide decreases in the series PbS — PbS(Nd) — PbS(I) —
PbS(Nd, I). This is evidenced by a decrease in the effective reaction rate constant from 2.7-103 to ~5.6-10* s’%.
Electron microscopic studies of chemically deposited PbS(Nd,I) films showed that an increase in the NHal
concentration from 0.05 to 0.15 mol/L is accompanied by a decrease in the crystallite size from ~200-400 to
~100-250 nm and an increase in the homogeneity of the microstructure.
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