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2. Intermetallic phases in RENiIn-RENiM (RE = La, Ce; M = Al, Ga, Ge) systems and related to them.

Pedepar:

1. Incepranifina po60Ta IPUCBIYeHA BUBYEHHIO B3aeMOii KOMIIOHEHTIB y cuctemax RETInl-xMx (RE = La, Ce; T =
Ni, Cu; M = Al, Ga, Ge) npu 873 K. ¥ cuctemax CeNilnl-xMx (M = Al, Ga) BcTaHOBJIEHO (POPMYBaHHS HEllEPEPBHUX
PALiB TBEPAUX PO3UMHIB i3 cTpyKTypolo Tumy ZrNiAl, B3aemozamimeHH In Ta Al(Ga) nigTBepI KEeHO YTOUHEHHSIM
KPUCTaIiYHOi CTPYKTYpH 3 HOBUX TeTpapHux crnoiyk. Cuctemu LaNilnl-xMx (M = Al, Ga), RENilnl-xGex Ta
RECulnl-xGax (RE = La, Ce) xapakTepu3yoThCsl YTBOPEHHSIM OOMeXXeHNX TBEPIUX PO3UMHIB 3aMillleHHS i3
CTPYKTYypaMM BUXIiIHUX CIIOJYK. JlOCIIiI>KEHO PO3YNHHICTb repmaHito y crionykax REPtIn (RE = La, Ce), BCTaHOBJIEHO
YTBOPEHHS OOMEXEHHUX TBepAUX po34MHiB 3amimenHs REPt1-0,7Ge0-0,31In, B3aeMo3aMillleHHSI aTOMIB [JIATVHU Ha
repMaHilo MigTBEPI’KEHO YTOYHEHHSIM KPUCTaNIiYHOI CTPyKTypu cnioyyku CePt0,87Ge0,13In Ta npoaHani3oBaHO
XapakTep 3MiHU MTapaMeTpiB €JIEMEHTapPHOI KOMIPKY B M€XKax TBEPAUX PO34YMHIB. BCTaHOBIEHO iCHYBaHHS Ta
IOCJiIKEHO KPUCTaiuHy CTPYKTYpy 10 HOBMX TEPHAPHUX aJIOMiHifiB, 3 3 skux: 19-CeNi2,28A12,72, EuPt2Al3 i
Eulr2Al4 e npencTaBHUKaMu HOBUX CTPYKTYPHUX TUIIIB iHTepMeTaiYHUX cosyK. [y1s crionyku La3Ni4Al2

IIPOBEJIEHO KPUCTAIOXIMIYHMI aHaJIi3 i3 3aCTOCYBaHHIM alIropuTMy bapHiray3eHa Ta BCTaHOBJIEHO B3a€MO3BS130K 3



cTpykTypHuM TuioM AlB2. Cniosyka o-PrNiAl (CT CePdAl) € BucokoTeMiieparypHoo Mmogudikalieto crioayku h-
PrNiAl (CT ZrNiAl), a intepmeTtaninu cepii RENi2+xAl3-x (RE = Ce, Pr, Er, Yb) Hanexxats 40 pOAUHU NTOXiTHUX
ctpykrypHoro tuny CaCub. Inis criosyk i7-PrNi2,31A12,69 ta i9-PrNi2,09A12,91 xapakTepHuil KOHI€HTpaLiliHu
nosimopisM. Briepie cMHTE30BaHO Ta LOCIIIP)KEHO KPUCTAJIYHY CTPYKTYPY CIIOJYKU €KBiaTOMHOTO CKJIALy
LaNiGe (CT LaPtSi, I1I" [41md), BnopsiakoBaHoro Bapianta ctpykrypHoro tuny 0-ThSi2. BctaHoBneHO
B3aeMo3aMilleHHs iTepobito Ta Kasnbliito y cuctemi Ybl-xCaxNiGe Ta JociKeHo KPUCTATiYHy CTPYKTYPY CIOJIYK
Yb0,685Ca0,315NiGe (CT TiNiSi) i Ca0,98Yb0,02NiGe (CT MnAlGe). BuB4eHO KpucTalidyHy CTPYKTYpPY CIOTYKH
Ca0,265Yb0,735Ni3Ge2 (Bnacuuii CT, III' P6 /m) Ta BCTaHOBJIEHO ii CTPYKTypHY criopiiHeHicTs 3 ErNi3Ge2
(Bnacuuii CT, I1I" P-6). TepHapHi inguau REIrIn (RE = La, Pr, Nd) Ta SmPt2In2 cuHTe30BaHi Brepie Ta JOIOBHIOIOTb
PAIY i30CTPYKTYPHUX CIIOJNYK i3 cTpykTypamu TumisB ZrNiAl Ta CePt2In2, BinnosigHo, YbIrln € npencraBHUKOM
crpykrypHoro tuny TiNiSi. B3aemozamileHHs iTep6ito Ta Kablilo NigTBEPIPKEHO YTOYHEHHSIM CTPYKTYPU CIIOJIYKU
Ca0,785Yb0,215NiIn2 (CT MgCuAl2). HoBuii TeTpapHuii intepmeranizn LaNiln0,43Ga0,57 (CT CeCoAl, III"' C2 /m)
cuHTe30BaHUM y cucremi LaNilnl-xGax Ta npoBefeHnil HOro CTPYKTYpPHUM aHaii3. JJoCligKeHO MarHiTHi ta
€JIEKTPOTPaHCIOPTHi BjacTUBOCTI crnionyk SmPt2In2, LaNiGe ta LaNiIln0,5Ga0,5. KBaHTOBO-MeXaHiuHi po3paxyHKu
€JIEKTPOHHOI CTPYKTYypHU 6yJ10 ITpoBeeHo A croyyk La3NidAl2, i9-PrNi2,09A12,91, i7-PrNi2,31A12,69, i3-
ErNi2,23A12,77, 13-YbNi2,31A12,69, EuPt2Al3, Eulr2Al4, LaNiGe, SmPt2In2, LalrIn ta YbIrln i 3rifHO 1uX pe3yJibTaTiB

OyJ10 IpoaHasi30BaHO XiMiUHMI 3B'SI30K y HUX.

2. The thesis is devoted to the study of quasibinary systems for the purpose of solubility of the fourth component
in equiatomic compounds, concentration and structural characteristics of solid solutions, crystal chemical features
of new ternary and tetrar compounds, measuring physical properties and electronic structure calculations of some
of them. The phase composition of alloys were characterized by means of X-ray powder diffraction and scanning
electron microscopy with energy dispersive X-ray spectroscopy, the crystal structures of the phases were
established by the methods of X-ray structural analysis. According to the results of experimental studies, the
solubility limits of the fourth component in the starting compounds, the length and structure of the phase
components of solid solutions in quasi-double systems RENiInl-xAlx (RE = La, Ce), RETInl-xGax (RE = La, Ce; T =
Ni, Cu) and RENiInl-xGex (RE = La, Ce) at 873 K were determined. In the CeNilnl-xMx systems (M = Al, Ga) the
formation of continuous solid solutions with a structure of the ZrNiAl type was established and the crystal
structure of 3 new tetrar compounds was determined. The LaNilnl-xMx (M = Al, Ga), RENiInl-xGex and RECuln1-
xGax (RE = La, Ce) systems based on equiatomic compounds are characterized by the formation of twelve limited
solid substitution solutions with structures of the types of starting compounds. The solubility of germanium in
REPtIn compounds (RE = La, Ce) was investigated, the formation of limited solid solutions of REPt1-0,7Ge0-0,3In
composition was established, and the nature of changes of unit cell parameters and atomic parameters in
structures was analyzed. For the first time, the crystal structure of 10 ternary aluminides, 6 ternary indides, 4
ternary germanides, and the tetrary compound LaNiIn0,43Ga0,57, four of which i9-CeNi2,28A12,72, EuPt2Al3,
Eulr2Al4, Ca0,265Yb0,735Ni3Ge2 are the first representatives of new structure types of IMC. Measurements of
magnetic and electrotransport properties of compounds SmPt2In2, LaNiGe, and LaNiIn0,5Ga0,5 were performed.
The compounds LaNiGe and LaNiIn0,5Ga0,5 were found to be typical Pauli paramagnets, and the compound
SmPt2In2 shows an antiferromagnetic exchange interaction between the magnetic moments localized on Sm
atoms. All investigated compounds are characterized by the metallic nature of electrical conductivity. Quantum
mechanical calculations of the electronic structure were performed for compounds La3Ni4Al2, i9-PrNi2,09AI12,91,
i7-PrNi2,31Al12,69, i3-YbNi2,31A12,69, i3-ErNi2,23A12,77, EuPt2Al3, Eulr2Al4, LaNiGe, SmPt2In2, LalrIn and YblIrin.
The nature of the interaction of components in the studied systems, its features are discussed, and it is established
that the main influence on it is the size of atoms and electronic structure of interchangeable p-elements and
structural characteristics of the initial compounds. Topological and crystal chemical analyzes were performed for
compounds with the investigated crystal structure and relationships with known structural types were
established.
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