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1. ®asoBi piBHOBaru i KpUCTaivHA CTPYKTypa NPOMiKHUX da3 y cuctemax R2X3 - R'2X3 - PbX (DIVX2) (R, R*- Y, La,
Ce, Pr, Tb, Dy, Ho, Er; DIV - Si, Ge, Sn; X - S, Se) 3a remneparypu 770 K

2. Phase equilibria and crystal structure of intermediate phases in the R2X3 - R'2X3 - PbX (DIVX2) systems (R, R' -
Y, La, Ce, Pr, Tb, Dy, Ho, Er; DIV - Si, Ge , Sn; X - S, Se) at 770 K

Pedepar:

1. Inceprarnis npucBsyeHa BUBYEHHIO (a30BuX piBHOBar 3a Temneparypu 770 K y kBazinoTpiitHux cucremax R2X3 -
R'2X3 - PbX (DIVX2) (R, R'*- Y, La, Pr, Er; DIV - Si, Ge, Sn; X - S, Se) Ta KpUCTa/Ii4HOI CTPYKTYPU HOBUX T€TPAPHUX
¢$a3 y nux cucremax. 3a pesynsraTamu POA nobynoBaHo i30TepMivHi nepepisu giarpam crany 28 KBasinoTpiltHUX
cucrem tuny R2X3 - R'2X3 - PbX (DIVX2) (R, R'- Y, La, Pr, Er; DIV - Si, Ge, Sn; X - S, Se) 3a remnepatypu 770 K.
Hosi TeTpapsi ¢aszu Er2,34R0,66Gel,28S7 (R - La, Ce, Pr) kpucranizyioTbcs y CTpyKTypHOMY TuUIi Dy3Gel,2557 (TIT
P63). IICT 6c¢, Ky 3aiimMaloTs aTomu Dy, 3acessie cratuctryHa cyMi (Er + R), 3 mepeBakalouoro 4aCcTKOI aToMiB Er.
Tetpapsi ¢asu Y(Dy, Er)l,5La(Ce, Pr)1,5SixSe7 (x = 1,66; 1,67 i 1,75) KpUCTani3ylOTbCS B CTPYKTYPHOMY THIII
Pr3Sil,25Se7 (I1I" P63). [l7151 BCTaHOBJIEHHS 3aps10BOro cTaHy Cuililiio NpoBeieHO KBaHTOBOXIMIUHI PO3PaxyHKU



PiBHOBa>XXHOI IPOCTOPOBOI OyIOBY 3aPsI0BO-CTEXIOMETPUYHUX MOJIEKYJISIPHUX MOZ el 3MillaHOTO
cesneHocuiikaty R3Sil,755e7 (R - 1,5Y + 1,5 La). Pe3yspraTi KBaHTOBOXIMiYHMX PO3pPaxXyHKiB BKa3ylOTh HA Te, L0 Y
teTpaenpax atom Si(IV) yTBopioe NOPiBHSHO KOPOTKi IIEpeBa’KHO KOBAJIEHTHI 3B'SI3KU, TOJi SIK B OKTaepax
yTBOopeHux aromamu Si(Il) 38’93k 6isbIl NOBLi i MaIOTh iCTOTHO IOHHMI XapakTep.Y cucremax R2S3 - La2S3 - GeS2
(R-Y, Tb, Dy, Ho, Er) BcTaHOBIEHO icHyBaHHS TBEpAUX po3urHiB R4xLa4-xGe3S12 (R - Y, Tb, Dy, Ho, Er; x = 0:0,75)
Ha ocHOBi La4Ge3S12. 3amimenHs nosunii atomis La atomamu R B cTpykTypi La4Ge3S12 smeHmyetbes B psgy Y o Tb o
Dy o Ho o Er. BuBueHa METOJIJOM MOHOKPUCTAJIy KPUCTaJliYHa CTPYKTypa OKpemux TeTpapHux ¢as LaxRyGe3S12 (R -
Y, Tb, Dy, Ho, Er; x = 2-2,64, y = 1,36-2,0): y [ICT 6(a) nepeBakae BmicT atoma La, a B no3uii 18(b) - R (R - Y, Tb, Dy,
Ho, Er).

2. The thesis is devoted to the study of phase equilibria at 770 K in quasi-ternary systems R2X3 - R'2X3 - PbX
(DIVX2) (R, R' - Y, La, Pr, Er; DIV - Si, Ge , Sn; X - S, Se) and the crystal structure of new quaternary phases that
form in these systems. Isothermal sections of the phase diagrams of 28 quasi-ternary systems of the R2X3 - R"2X3
- PbX (DIVX2) type (R, R~ Y, La, Pr, Er; DIV - Si, Ge, Sn; X - S, Se) at 770 K were investigated by X-ray phase
analysis. The new quaternary phases Er2.34R0.66Gel.28S7 (R - La, Ce, Pr) crystallize in the Dy3Gel,25S7 structure
type (SG P63). The 6c site of Dy atoms is occupied by the statistical mixture (Er + R), with the predominant fraction
of Er atoms. The quaternary phases Y(Dy, Er)1.5La(Ce, Pr)1,5SixSe7 (x = 1.66; 1.67; and 1.75) crystallize in the
Pr38Si1.25Se7 structure type (PG P63). Quantum chemical calculations of the equilibrium spatial structure of
charge-stoichiometric molecular models of the mixed selenosilicate R3Si1.755e7 (R - 1.5Y + 1.5 La) were performed
to ascertain the charge state of silicon. The results of quantum chemical calculations indicate that tetrahedrally
coordinated Si (IV) atoms form relatively short, mainly covalent bonds, whereas the bonds in the octahedra
centered on Si (I) atoms are longer and have substantially ionic character. The existence of solid solution ranges
R4xLa4-xGe3S12 (R - Y, Tb, Dy, Ho, Er; x = 0-0.75) based on La4Ge3S12 was found in the R2S3 - La2S3 - GeS2
systems. The substitution of La atoms in the La4Ge3S12 structure decreases in the series Y 0 Tb o Dy o Ho o Er. The
crystal structure of several quaternary phases R4xLa4-xGe3S12 (R - Y, Tb, Dy, Ho, Er; x = 2-2.64, y = 1.36-2.0) was
studied by the single crystal method. These structures contain two types of the statistical mixtures of rare earth
metals which are described by different ratios of REM at various sites. The content of La atoms is predominant at
the 6a site, and of R atoms (R - Y, Tb, Dy, Ho, Er) at the 18b site.
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