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AHHOTaNus
IInenku cenenuna csuHua PbSe SBISAIOTCSA HMEpCIEeKTUBHBIM MaTEPHUAIOM UISI BBICOKOYYBCTBUTENIBHBIX U
OBICTPOJICHCTBYIONIHMX (POTOJCTEKTOPOB, JIA3EPHBIX U CBETOM3IYYAOIINX AUOI0B HH(PAKPACHOTO JTUANA30HA,
3¢ EKTUBHBIX TEPMOIIEKTPUIECKUX TEHEPATOPOB, OJJHAKO CYIIECTBYIOLINE METO/IBI €T0 CHHTE3a JIMOO0 CIIOKHBI
Y DHEpPro3arpatHbl (BaKyyMHbIE METO/BI), JTUOO HCIOJB3YIOT IOPOTOCTOSIIME PEareHTHl (CeJeHoMoueBHHa). B
CBSI3U C 9TUM aKTyaJlbHOM 3a/iaueld sBJsieTcsl pa3padoTKa MPOCTBIX U SKOHOMHYHBIX CIIOCOOO0B MOTyYEHHS TICHOK
PbSe ¢ xonTponupyembiMi cBoiicTBaMu. Llens HacTosIeil paboThl — CPaBHUTEIBHBIN aHAIN3 IBYX PEAKLIMOHHBIX
CHCTEM THIPOXHUMHUYECKOT0 OCAKACHHA: IUTPATHO-aMMHAYHOM U MPEII0KEHHOM HaMH TITFOKOHaTHO-aMMHUAYHOM C
MCIIONB30BaHUEM JIOCTYITHOTO CeJIeHCYy b(aTa HAaTpHUsI B Ka4eCTBE XallbKOreHn3aropa. VccneqoBaHue BHIIIOIHEHO
MyTEM aHaJIM3a HOHHBIX PABHOBECHH B 3aBUCHUMOCTH OT pH peakunoHHON cMecH U pacdeTa A0JIeBbIX KOHLICHTPaLUi
00pa3yronmxcsi KOMIUIEKCHBIX (pOpM MOHOB CBWHIA. | paHudHbIe ycnoBus oOpazoBaHusi TBepIpix (a3 PbSe
(ocuoBnoit) U Pb(OH) (mpumecHo#) B 3aBUCUMOCTH OT pH M KOHIICHTpAIIMH JIMTaH/1a, MO0 XaJIbKOreHU3aTopa B
cucreMax «Pb(AC), — NasCit — NH3-H20 — NH4l — Na;SeSOs» u «Pb(Ac)2 — NaGluc — NH3-H0 — NH4l — Na2SeSOs»
TIPE/ICTaBJIEHBl B TPEXMEPHBIX KOOpIMHATax. BriepBble rIOKOHAT-MOH MPUMEHEH B KQUeCTBE JIMTAH/IA JJIST XUMH-
yecKkoro ocaxxaeHust PbSe, ero npenmMyiectsa nepe UTPaT-MOHOM B IIPEIOTBPAIICHIN 00pa30BaHus THAPOKCHIA
CBHHIIA O0OCHOBAaHBI PACUETHBIM IyTEM M 3KCIEPUMEHTAIBHHBIMU McCleloBaHMsIMU. [loimyueHHbIe pe3ynbTaThl
MCCIIEZIOBAHUI MOTYT OBITh MCTIONB30BAHbI [Is Pa3pa0OTKU TEXHOJIOTHYECKOIO MPOLIECCa XMMHIECKOI0 OCAKICHHS
TOHKUX TUIEHOK PbSe, He cozieprkaiiero ruipoKcu/ia CBUHIIA, TS CO3IaHMs BRICOKOQYHKIMOHAIBHBIX VK neTekTopos.
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Abstract

PbSe thin films are a promising material for high-sensitivity and fast-response photodetectors, infrared laser and
light-emitting diodes, and efficient thermoelectric generators; however, existing synthesis methods are either
complex and energy-intensive (vacuum-based techniques) or rely on expensive reagents (e.g., selenourea). Therefore,
the development of simple and cost-effective methods for producing PbSe films with controllable properties remains
a relevant challenge. The aim of this work is a comparative analysis of two hydrochemical deposition systems: the
conventional citrate-ammonia system and a novel gluconate-ammonia system proposed for the first time, using
readily available sodium selenosulfate as the chalcogen source. The study was carried out by thermodynamic
modeling of ionic equilibria employing instability constants of lead complex compounds. Mole fractions of lead
complex ionic species were calculated, and the deposition domains of the target solid phase PbSe and the impurity
phase Pb(OH). were visualized in three-dimensional coordinates as functions of pH and ligand or chalcogen source
concentration for the systems Pb(Ac), — NasCit — NH3-H20 — NHal — Na;SeSO; and Pb(Ac), — NaGluc — NH;-H20 —
NHa4l — Na;SeSOs. For the first time, the gluconate ion has been applied as a ligand for PbSe synthesis, and its
advantages over the citrate ion in preventing lead hydroxide formation have been substantiated through combined
experimental and theoretical analysis. The results obtained can be utilized for developing technological protocols for
the controlled chemical bath deposition of PbSe thin films, which does not contain lead hydroxide, for the creation
of highly functional IR detectors.
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