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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. TBepai po34rHM Ha OCHOBI TEPHAPHUX CTaHIiB Ta aHTUMOHIIIB [TEPEXiGHUX i PiIKICHO3EMEIbHUX METAJIIB

CTPYKTYypHUX TUNiB MgAgAs Ta Y3Au3Sb4

2. Solid solutions based on ternary stannides and antimonides of transition and Rare Earth metals with MgAgAs
and Y3Au3Sb4 structure types

Pedepar:

1. Y po60Ti BOCIiIZKEHO BILJIMB 3aMillleHHSI KOMIIOHEHTIB y TEPHAPHHUX CITOJIyKaX CTPYKTYPHUX TUIIiB MZAZAS Ta
Y3Au3Sb4 iHmMMu e1leMeHTaM1 Ha KPUCTAJIYHY i €JIEKTPOHHY CTPYKTYpHU Ta (pisnyHi BaacTuBocTi. [To6y0BaHO
isorepmivHi nepepisu piarpam ctany cucrem Ti-Co-{Sn, Sb} npu 870 /1070 K, ninTBepakeHo icHyBaHHS 4
TE€PHAPHUX CIIOJIYK. BU3BHaYueHO 06/1aCTi TOMOT€HHOCTI, KPUCTAIYHY CTPYKTYPY, IOMIPsIHi €/1eKTPOTPaHCIIOPTHI Ta
MAarHiTHi BJIaCTMBOCTI CIJIABiB TBepAUX Po34nHiB 3amimeHHs TiCol-xM'xSb (M' = Ni, Cu), Til-xScxNiSn, Zr1-
xM"xNiSn (M" = Sc, Nb, Mo), ZrNil-xCoxSn, ZrNiSn1-xSbx, ZrCoSb1-xSnx, VFel-xCuxSb i R3Cu3Sb4-xSnx (R = La,
Ce, Pr, Nd, Sm). BctaHOBJI€HO, 1110 CIIOJIYKY 3i CTPYKTYPOIO TUITY MEAZAS Ta eJIeKTPOHHOIO KOHLIeHTpalieo 18
eJ1./.0., MaIOTh HaliBIIPOBiAHUKOBI BIACTUBOCTI, a /14 3aMillleHUX (a3 P 3MiHi €JIEKTPOHHOI KOHIIEHTpalLlii
BiZIOyBa€eTbCSI MOCTYINOBUI TIEPEXi/ Bill aKTUBALiHOI MPOBITHOCTI 10 MeTasiyHOoi. PO3paxoBaHO €J1eKTPOHHI

CTPYKTypH 6 TEpHapHUX CIIOJYK i 4 TBepUX PO3YMHIB HA iX OCHOBI i BCTAHOBJIEHO CUJIbHY riOpUN3alLiio



30BHILIHIXEJIEKTPOHHUX OpOiTasieN BCix aToMiB. [lJ1s1 CIIOJIYK Ta 3pa3KiB TBEPIUX PO3YMHIB 3aMillleHHS, 10
MIPOSIBJISIIOTH HaMIBIIPOBITHUKOBI BJIACTUBOCTI, BUSBJIEHO JOBOJI MUPOKUY iHTEpBaJl €HEPrill 3 HU3bKOIO TYCTUHOIO
CTaHiB, y MeJKax SIKOro JIeXXUTh piBeHb PepMi. 3aMillleHHsI KOMIIOHEHTIB y TEPHAPHUX CIIOJIYKax IPUBOIUTH JI0
3MimeHHs piBHs Oepmi B HANTPSIMKY 30HU NPOBITHOCTi 260 BaJIEHTHOI 30HU 3 YTBOPEHHSIM iHTEPMETaTiYHUX
HaMiBIPOBIIHUKIB N- a60 P-THUIlY, BiANIOBiAHO. 3pa3ku TBepaoro po3unny ZrCoSbl-xSnx i cnonyky TiCoSb

3aIPOIIOHOBAHO [10 3aCTOCYBAHHSI SIK MaTepia [Jis TEpMOeJIeKTPUYHUX TeHepaTopiB.

2. In the present work the effect of substitution of the components in the ternary intermetallic compounds with
MgAgAs and Y3Au3Sb4 structure types by other elements on their crystal and electronic structures and physical
properties was investigated. The isothermal sections of the phase diagrams of the Ti-Co-{Sn, Sb} systems at
870/1070 K were constructed. The presence of 4 ternary compounds in these systems was confirmed. The
homogeneity ranges and crystal structure of the TiCol-xM'xSb (M' = Ni, Cu), Til-xScxNiSn, Zrl-xM"xNiSn (M" = Sc,
Nb, Mo), ZrNil-xCoxSn, ZrNiSn1-xSbx, ZrCoSb1-xSnx, VFel-xCuxSb and R3Cu3Sb4-xSnx (R = La, Ce, Pr, Nd, Sm)
solid solutions were determined, their electronic transport and magnetic properties were measured. It was
established that compounds with MgAgAs structure type and valence electron count (VEC) 18 el. /f.u., have
semiconducting properties. The changes in the VEC due to doping resulted in the gradual transition from an
activated to the metallic-like conduction. Electronic structures of the 6 ternary compounds and related 4 solid
solutions were calculated, and strong hybridization of the outer-shell electrons of all atoms was observed. For the
ternary compounds and the substitutional solid solutions alloys with semiconducting properties a wide energy
interval of low density of states, that included the Fermi level, was found. The substitution of the components in
the ternary compounds resulted in the shift of the Fermi level to the conduction or valence band, and thus the n-
or p-type intermetallic semiconductor was formed, respectively. The samples of the ZrCoSn1-xSbx solid solution
and the TiCoSb compound were proposed as a material for the thermoelectic generators.
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