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AHHOTAUA

Perucrpanus nHppakpacHOro M3TyUeHHsl — OCHOBA COBPEMEHHOM 3IIEMEHTHOM 0a3bl JUIsi CO37aHUsI BBICOKO-
s¢dexruBHbix MK-nerekropoB, npeoOpa3oBareiell COJHEYHONH 3HEPTUHU, TEPMOIIEKTPUUECKUX Mpeoldpas3o-
BaTeliel, XAMHUYECKIX CEHCOPOB, (POTOMPUEMHBIX YCTPOHCTB, UCIIONB3yEMBIX B METAILTYPTHH, POOOTOTEXHHKE,
MEIWIINHE, KOJIOTHH, B KOCMUYECKO TexHuke. Oco0oe MECTO cpeny MaTepHalioB, YyBCTBUTEIBHBIX K K-
Jpana3oHy crekTpa (1-8 MKM), 3aHIMMalOT TBEpPAbIC PACTBOPHI 3aMEIICHNS Ha OCHOBE XaILKOTCHUIOB METAIIIOB.
Oco0pIif UHTEpEeC MPEACTABISIIOT COSMTWHEHHUS Ha OCHOBE CEJIEHWIOB CBUHIA W oJoBa. [ WX mMoNy4deHus
WCIOJNIB3YIOTCS TPAAULIMOHHBIE BRICOKOTEMIIEPATYPHBIE METO/IbI CHHTE3a, a TAKXKe aKTHBHO pa3pabaThIBaeMBbIi
METOJI XUMUYECKOTO OCAXICHHUS U3 BOJHBIX PACTBOPOB. AHAIIN3 BBITIOTHEHHBIX Pa0dOT MO TUAPOXUMUYECKOMY
cuHTe3y IUieHOK Pbi.Sn,Se mokassiBaeT, 4TO ATOT METOA COMNPSDKEH C TPYTHOCTSIMH, OOYCIOBICHHBIMHU
BBICOKOM YCTOMUYMBOCTHIO THAPOKCOKOMIIJIEKCOB OJIOBA B BOJIHBIX pacTBOpax. B 3To# CBsI3U 115 onpeneNeHust
KOHIICHTPAITMOHHON 00JIaCTH COBMECTHOTO ocaxaeHuUs PbSe u SnSe nmpuMeHéH aHam3 MOHHBIX PaBHOBECHI B
IBYX HamOoJiee MEepCIEeKTUBHBIX, Ha Haml B3rmsag, cucremax «Pb(CH3;COO), —Na3;CsHsO7—SnCl,—NH4OH-
NH4I*NazseSO3» nu «Pb(CH3COO)2 — Na3C6H507 — SnClz — C10H14N2Na208 — NH4OH — NH4I — Nazse803>>, C
oTIpeielICHIEM TTOTCHIINATEHON KOHIIEHTPAIIMOHHOM 001acTH 00pa3oBaHms Kak TPOHHBIX coenuHeHnid PbSe(Sn,l),
TaK ¥ MPUMECHBIX (ha3 B BUJE THAPOKCHIOB CBUHIIA M 0oBa. Ha 0cHOBE MpOBENEHHBIX pacdEToB ObLT OpeAeéH
ONITHMATBHEII COCTaB PEaKIIMOHHON BaHHBIL. DKCIEPUMEHTAIBHO ycTaHOBIEeHO, uTo cucrema « Pb(CH3COO), —
Na3CsHs0O7— SnCl, — NH4OH — NHul — Na,SeSOs» siBrsiercst Harboee nepcrieKTUBHON TSl TIOTyYeHHUsT JIeTUpo-
BaHHBIX HogoM TpoiHBIX coenuHeHHi PbSe(Sn). B pesymprare XMMHYECKOTO COOCaXIEHUS M3 IUTPATHO-
aMMHaYHOW CMECH Ha CUTAJUTOBBIX MOIOXKaxX npu Temreparype 313 K B reuerne 60 MUHYT OBUIH MTOTy9IEHBI
ek PbSe(Sn,l) Tommmuaoit no ~300-350 am. s obecniedeHus PyHKIIMOHAIFHBIX CBONCTB CHHTE3UPOBAHHBIM
IJICHKaM TIPOBENIECH WX OTXHI B KHCIOpOX-cojiepxarieii atmocdepe. MccnemoBanusiMi CHHTE3WPOBAHHBIX
IJICHOK MOKa3aHa JBOJIONHS WX MOPQOJIOTHH, TPAHYJIOMETPUIECKOTO M DJIEMEHTHOTO COCTaBa B PE3yJIbTATe
OTXKUTA.
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Abstract

Infrared radiation detection is the foundation of modern electronic components for the creation of highly
efficient IR detectors, solar energy converters, thermoelectric converters, chemical sensors, and photodetectors
used in metallurgy, robotics, medicine, ecology, and space technology. Substitutional solid solutions based on
metal chalcogenides occupy a special place among materials sensitive to the IR spectral range (1-8 um).
Compounds based on lead and tin selenides are of particular interest. Their preparation utilizes traditional high-
temperature synthesis methods, as well as the actively developing method of chemical vapor deposition from
aqueous solutions. Analysis of previous work on the hydrochemical synthesis of Pbi..Sn,Se films shows that
this method is fraught with difficulties due to the high stability of tin hydroxo complexes in aqueous solutions.
In this regard, to determine the concentration region of PbSe and SnSe co-precipitation, we used an analysis of
ionic equilibria in two systems, which we believe to be the most promising: «Pb(CH3COO), — Na;CsHsO7 —
SnClz — NH4OH — NH4I*NazseSO3», «Pb(CH3COO)2 *Na3C6H507 — SnClz — C10H14N2N8.208 — NH4OH — NH4I
—Na»SeSOs», with the determination of the potential concentration region for the formation of both PbSe(Sn,I)
ternary compounds and impurity phases in the form of lead and tin hydroxides. Based on the calculations, we
determined the optimal composition of the reaction bath. It has been experimentally established that the
«Pb(CH3COO), — Na3;CsHsO7 — SnCl, — NH4OH — NH4l — Na,SeSO3» system is the most promising for the
preparation of ternary PbSe(Sn,I) compounds. PbSe(Sn,I) films up to ~300-350 nm thick were obtained by
chemical coprecipitation from a citrate-ammonia mixture on sitall substrates at 313K for 60 minutes. To ensure
the functional properties of the synthesized films, they were annealed in an oxygen-containing atmosphere.
Studies of the synthesized films demonstrated the evolution of their morphology and composition. Studies of
the synthesized films showed the evolution of their morphology, granulometric and elemental composition as a
result of annealing.
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