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1. TouxoBi gedekTu Ta Pi3MKO-XiMiuHi BIaCTUBOCTI KpUCTaJiB y cuctemax Pb-Ga (In, Tl)-Te, Pb-Sb (Bi)-Te, Pb-Cr
(Co, Ni)-Te

2. Point defects and physicochemical properties of crystals in Pb-Ga (In, Tl)-Te, Pb-Sb (Bi)-Te, Pb-Cr (Co, Ni)-Te
systems

Pedepar:

1. Ha ocHOBI 3an1ponoHOBaHMX KPUCTANIOKBA3iXiMiyHMX (GOPMYJI, aHATI3Yy KBa3iXiMiYHMX peaKliil yTBOPEHHS
TOYKOBUX NleEeKTiB, METOly MiHiMizallii TepMOIMHAMIYHUX MTOTEHIiaiB Ta pe3yJbTaTiB KOMIIJIEKCHUX
€KCIIEPMMEHTAJIbHUX JJAHUX NOCIiIKeHO AedEeKTHY MiICUCTEMY SIK 6€3[IOMIIIKOBOTO IJIIOMOYM TeIypUAYy, TaK i
KpucTtaiiB y cucremax Pb-Ga (In, Tl)-Te, Pb-Sb (Bi)-Te, Pb-Cr (Co, Ni)-Te. YTouHeHO BUJ JOMIHYIOUNX TOUKOBUX
medekrTiB, iX 3apsamoBi ctanu. Y kpucranax cuctemu Pb-M-Te (M = Ga, In, Tl) kommniekc ¢piznko-xiMivHUX
BJIACTUBOCTEN 3yMOBJIEHUN Pi3HUM 3apsIOBUM CTAHOM METAJIIYHOI KOMIIOHEHTH 1+, 2+, 3+, @ TUII IPOBiAHOCTI
kpuctainis PbTe:X (X = Sb, Bi) Bus3HauaeTbcs aMpOTEPHOIO Ii€l0 JIETYI0YOi JOMIMIKU. JIOMiHYIOUMMU TOUKOBUMU
nedextamu y geroaHux kpucranax PbTe:Cr e momilkosi gedeKTr, KOHLEHTPALlis SIKUX 3pOCTAa€ 3 POCTOM BMiCTy

momimky. Ha ocHOBI po3po6sieHrX KpHCTaloKBa3ixiMiuHUX PiBHSIHb TBEPAMX PO3UMHIB Y cuctemax Pb-Ga (In, TI)-



Te, Pb-Sb (Bi)-Te, Pb-Cr-Te BCTaHOBJIEHO M€XaHi3MU iX yTBOPEHHS. BU3Ha4€HO 3aJ1€5KHOCTI KOHLIEHTPaLlii
TOYKOBUX NIeEeKTiB Bifl BeJIMYMHYU BiIXUJIEHHS BiJ] CTEXiIOMETPUYHOIO CKJIaNy B INIIOMOYM Teypuzi Ta XiMiuHOro
CKJIaJly TBEPAMX PO3UMHiB, BCTAHOBJIIEHO YMOBU (POpPMyBaHHS MaTepiaJiB i3 Hanepe, 3aaHUM TUIIOM [IPOBiAHOCTI
Ta KOHLIEHTpAaLi€lo HOCIiB 3apsmy.

2. Based on the proposed crystal-quasichemical formulae, the analysis of quasichemical reactions of point defects
formation, the method of minimization of thermodynamic potentials and the results of the complex experimental
data defective subsystem of pure lead telluride and crystals in Pb-Ga (In, T1)-Te, Pb-Sb (Bi)-Te, Pb-Cr (Co, Ni)-Te
systems have been investigated. The types of dominant point defects, their charge states have been specified. In
the crystals of Pb-M-Te system (M = Ga, In, Tl) the range of physicochemical properties is due to different charge
state of metallic component 1+, 2+, 3+, and conductivity type of PbTe:X crystals (X = Sb, Bi) is determined by
amphoteric action of dopant. Dominant point defects in doped crystals PbTe:Cr are impurity defects, the
concentration of which increases with the impurity content. Based on the developed crystal-quasichemical
equations of solid solutions in Pb-Ga (In, T1)-Te, Pb-Sb (Bi)-Te, Pb-Cr-Te systems the mechanisms of their
formation have been established. Dependence of the concentration of point defects on the magnitude of the
deviation from the stoichiometric composition in lead telluride and chemical composition of solid solutions have
been defined, the conditions of formation of materials with predetermined conductivity type and concentration of
charge carriers have been defined.
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