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V. BizomocTi npo gucepraniio
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Tema gucepranii:

1. ®azoBi piBHOBAru i BJIaCTUBOCTI (pa3 y KBa3ilOTPilTHMX CUCTEMAaX, YTBOPEHUX XaJIbKOT€HilaMu ejleMeHTiB 3d- Ta
Ib, Ilb, I1la, IVa,b ninrpyn

2. Phase Equilibria and Properties in the Quasi-ternary Systems Formed by the Chalcogenides of 3d- and Ib, IIb,
I1Ia, IVa,b Elements

Pedepar:

1. Ha ocHoBi pe3ynbraTiB POA, PCA, MCA no6yn0BaHO i30TepMivHi epepisu fiarpam cTaHy 9 KBasiNOTPiMHUX
cucrem npu 298 K, 11 noggsiiinux cucrem (8 - nmpu 870 K, 3 - npu 670 K). Biepiie no6yzoBaHo fiarpamu crany 11
cucrem AICIIIX2-DIVX2 (6 - kBazibiHapHi, 5 yacTKOBO KBazibiHapHi). BusBieHo 35 TeTpapHUX XaJabKOTEHITIB, 3 IKUX
27 € HOBMMU CIIOJIyKaMU. PEHTreHiBCbKMM METOJJOM IOPOIIKY BUBYEHO KPUCTAIYHY CTPYKTYPY 32 CIOJNYK, SIKi
KPUCTAi3yIOTbCSl Y CEMU CTPYKTYPHUX TUIAX, OOUH 3 IKMX € HOBUM (CuZMnZrS4 i CuZMnZrSe4 ([T P3m1, CT
Cu2MnZrS4)). BusHaueHO B3a€MO3B'SI3KU CTPYKTYP TETPAPHUX CIIOJYK i3 6iHADHMMU aHAJIOTaMU YU IPOCTUMU
pedoBrHaMU. Bu3HayeHo 06J1aCTi TOMOT€HHOCTI MPOMIKHUX $a3 AOCTiIKeHUX CUCTEM Ta TBePAUX PO3YUHIB Ha
ocHOBI AICIIIX2. YTOYHEHO KPUCTaIiYHy CTPYKTYPY 37 CKJIAliB TBEPAUX PO3YMHIB. 3'ICOBAHO MEXaHI3M YTBOPEHHS
TBEPAUX PO34MHIB. BUpoieHo 6 MOHOKpUCTAiB TETPAPHUX XaJlbKOreHifiB. Jleryioua gomimka (Mn) npu BMicTi
HabyKeHoMy 1o KoHueHTpauii nedextis (N=2,0010 20cm-3) nokpaliye OnTUYHY SKiCTh MOHOKPHCTAJIIB



AgGaGe3Se8, NOHMXKYIOUHU NOTJIMHAHHS B 0671acTi mpo3opocTi o K 16 cm-1. Ha ocHOBI siBuma
pazianifiHocTUMyJIbOBaHOI Audy3ii, ke 103BoJIsI€ 3MeHIIyBaTH rorsirnHanHs K 10 cMm-1, 3anpornoHoBaHa MeTOAMKA
"pagianiitnoro Bignany" pss npocsitieHHs AgGaGe3Se8. Crinasu cuctemMu AgCd2-xMnxGaS4 € poTouyTIMBUMU
marepianamu y ngianaszoni 530-610 HM, 110 403BOJISE€ 3aCTOCOBYBATH 1ii pe4OBUHH, SIK poToesemeHTH. CIIomyKu
Ag0,5Cr0,5Ti0,5S2, CuCrTiS4, Cu2CrZr3S8, CuzMnZr3S8, Cu2FeZr3S8, Cu2CoZr3S8, Cu2NiZr3S8 mo>kHa
BHUKOPHCTOBYBATH Y SIKOCTi €JIeKTPOJOAaKTUBHUX PEUYOBUH rpadironacToBux ceHcopis. [Topir 4yTInBOCTI TaKuX
€JIEKTPOJiB [1pY NOTEHL[iOMETPUYHOMY Bu3HaueHHi Cu2+ csarae 10-9 M, nnsa Ag+ 5,0-10-6 M.

2. Using XRD and microstructure analysis results, isothermal sections of the phase diagrams of 9 quasi-ternary
systems at 298 K were constructed. Phase equilibria in 11 quasi-binary systems were investigated (of which 8 at 870
K, and 3, at 670 K). Phase diagrams of 11 systems were constructed for the first time (of these, 6 are quasi-binary,
and 5 are partially quasi-binary). We discovered 35 quaternary chalcogenides of which 27 are new compounds. The
crystal structure of 32 compounds was investigated by X-ray powder method. They crystallize in seven structure
types, one of which is a new type (Cu2MnZrS4 and Cu2MnZrSe4 (space group P3ml, structure type Cu2MnZrS4)).
The genesis of the structure of the quaternary compounds to the binary analogs and elementary sybstances was
studied. The homogeneity regions of the intermediate phases of the systems and of the solid solution ranges of
AICIIIX2 compounds were determined. The crystal structure of 37 solid solutions was refined. The mechanism of
the formation ofthese phases was determined. Six single crystals of quaternary chalcogenides were grown. The
dopant, Mn, with the content close to the intrinsic defect concentration (N=2,0°1020 cm-3) improves the optical
quality of the AgGaGe3Se8 crystals by decreasing the absorption in the transparency region to K 16 cm-1. Using
the radiation-induced diffusion that allows us to decrease the absorption K 10 cm-1, we developed the technique
of "radiation annealing" for the clarifying of AgGaGe3Se8. The AgCd2-xMnxGaS4 alloys are photosensitive
materials in the 530-610 nm range. This allows the use of these materials as photoelements. The
Ag0,5Cr0,5Ti0,5S2, CuCrTiS4, Cu2CrZr3S8, CuzMnZr3S8, Cu2FeZr3S8, Cu2CoZr3S8 and Cu2NiZr3S8 compounds
may be used as electrode-active substnaces in graphite-paste sensors. The sensitivity limits of such electrodes in
the potentiometric determination of Cu2+ are 10-9 M, that for Ag+ is 5.0-10-6 M.
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