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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. TepmoayHaMiuHi BIaCTUBOCTI XaJIbKOT€HITiB Ta XaJIbKOTaJIOTeHiTiB AesIKUX MePeXiTHUX MeTaliB Ta $Ha3oBi

Iiarpamu CUCTEM Ha iXHii1 OCHOBI

2. Thermodynamic properties of chalcogenides and chalcohalides of some transition metals and phase diagrams of
the systems based thereon

Pedepar:

1. Incepranifina po60Ta IPUCBIYE€HA BCTAHOBJIEHHIO CKJIaJly, YMOB CUHTE3y Ta TEPMOJVHAMIUHUX BJIACTUBOCTEN
CIIOJIyK OKPEMUX AUISHOK PIBHOBaKHOTO T—X MPOCTOPY XaJbKOT€HIAHUX Ta XaJIbKOTaJIOT€HITHUX CUCTEM
Ag-BII-XVI, Ag-XVI-YVII, Ag-BII-DIV-XVI, Ag-BII-XVI-YVII Ta Ag-DIV-XVI-YVII (BII = Zn, Cd, Hg, Fe; DIV = Ge,
Sn, Pb; XVI = S, Se, Te; YVII = Cl, Br, I) 3a T<600 K. MeTogamu ¢pizuko-xiMmidHOro aHasuisy nobygosaHo T-x giarpamu
CTaHy OKPEMUX I1epePisiB cucteM. Briepie 3aripornoHOBaHO HAayKOBUH MifXif, O BCTAHOBJIEHHS (PA30BUX PiBHOBAT B
TPU- T4 YOTMPUEJIEMEHTHUX CUCTEMAX 33 TEMIIEPATYP, KOJIM iCHYIOTh KiHETUYHI TEPEKOAY NOCATHEHHIO
piBHOBakHOTrO cTaHy. B EXK 3nificHeno HusbkoTemnepatypHuii (T<600 K) esexkTpoximiuHuii CHTE3 piBHOBasKHOTO
Habopy (a3 i3 MeTacTabiIbHUX CyMillleli KOMIIOHEHTIB OKPEMUX YaCTHH KOHLEHTPALiTHOTO IPOCTOPY
IOCJIiIPKYBaHUX cUCTEM. HU3pbKOTeMIIepaTypHUM METOJIOM BIlepllle CUHTE30BaHO XajbKkoreHinu (AgFeS2, Ag2FeS2,
Ag2FeSe2 i Ag2FeTe2 Ta HuspkoTemiiepaTypHi mogudikanii crionyk AgFeSe2, AgFeTe2, Ag2FeSnS4, Ag2FeSn3S8,



Ag2FeGeSe4, Ag2FeSnSe4, Ag2FePbSe4 i Ag2FeGeTe4) ta xanbkoranoreHinu (Ag23Tel2Cl, Ag5Te2Cl, Agl0Te4Cl3,
Agl9Te6Cl7, Agl9Te6Br7, Ag3TeBr, AgoTe2Br, Agl0Te4Br3, Ag23Tel2Br i Ag7SnSe5Br). 3a remnepaTypHUMU
sanesxxHoctssmu EPC pocnimkennx EXK Brepine BusHauyeHO OCHOBHI TepMoarHamivHi ¢yHKji (eHeprito [i66ca,
€HTAaJIbIIII0 T €HTPOIIiI0) TPULSATH TEPHAPHUX T TETPAPHUX CIOJYK. [IJ1s1 YaCTUHU 3 HUX 3HANAEHO aHAJiTU4Hi
PIBHSIHHS TEMIIEPATYPHUX 3MiH TEIJIOEMHOCTE! Ta PO3PaXOBAHO €HTAJIBIII] OJIIMOP(PHUX IEPETBOPEHD.

BcTaHOBJIEHO MOSKJIMBICTD OLIIHKM MeTacTabinbHOoro ctany ¢as 3a T<600 K.

2. The thesis is devoted to the establishment of the formula composition, synthesis conditions and thermodynamic
properties of compounds of separate sections of the equilibrium T-x space of the chalcogenide and chalcohalide
systems Ag-BII-XVI, Ag-XVI-YVII, Ag-BII-DIV-XVI, Ag-BII-XVI-YVII, and Ag-DIV-XVI-YVII (BII = Zn, Cd, Hg, Fe;
DIV = Ge, Sn, Pb; XVI = S, Se, Te; YVII = Cl, Br, I) at T<600 K. The XRD, DTA, and DSC-TG methods were used to
investigate the phase diagrams of parts of the systems. A new scientific approach was proposed to determine
phase equilibria in the three- and four-element systems at temperatures with kinetic obstacles to achieving
equilibrium. Chalcogenides (AgFeS2, Ag2FeS2, Ag2FeSe2, Ag2FeTe2, low-temperature modifications of AgFeSe2,
AgFeTe2, Ag2FeSnS4, Ag2FeSn3S8, Ag2FeGeSe4, Ag2FeSnSe4, Ag2FePbSe4, and Ag2FeGeTe4) and chalcohalides
(Ag23Tel2Cl, Ag5Te2Cl, Agl0Te4Cl3, Agl9Te6Cl7, Ag19Te6Br7, Ag3TeBr, Ag5Te2Br, Agl0Te4Br3, Ag23Tel2Br, and
Ag7SnSe5Br) were synthesized for the first time by the low-temperature method. From the temperature
dependences of EMF of investigated cells, the principal thermodynamic functions (Gibbs energy, enthalpy, and
entropy) of 30 ternary and quaternary compounds were determined for the first time. Analytical equations of
temperature changes of heat capacities are found for some of them and enthalpies of polymorphic transformations
are calculated. The possibility of estimating the metastable state of phases at T<600 K has been established.
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