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1. CuHTe3, CTPYKTYpa Ta BJIACTUBOCTI TBEPAUX PO3YMHIB p-esieMeHTiB III-V rpyn Ha ocHOBI criosyk R2T2In (R = La,
Ce; T = Ni, Cu) Ta ciopifHEHUX O HUX

2. Synthesis, structure and properties of solid solutions of p-elements of III-V groups based on R2T2In compounds
(R =La, Ce; T = Ni, Cu) and related

Pedepar/anoTamis:

1. TIpencraByieHo pe3ynbTaTy JOCIIKEHDb B3aeMOii KOMIIOHEHTIB y cucremMax: R2T2In1-xMx (R = La, Ce; T = Ni, Cu;
M = Al, Ga, Sn, Sb, Bi), R2T2-xGexIn (R = La, Ce; T = Ni, Cu), Gd2Cu2Inl-xMx (M = Al, Ga, Si, Ge), RNi2Ge2-xInx (R =
La, Ce, Pr), RNi2Si2-xInx (R = La, Ce), Rcul-xGaxIn (R = La, Ce), RPd1-xGexIn (R = La, Ce, Nd), RRh1-xGexIn (R = La,
Nd) Ta CeCul-xAgxIn 3a 870 K. MeTogamu peHTTeHiBCbKOTO (pa3oBOTro Ta, YaCTKOBO, JIOKAJIbHOIO
PEHTTeHOCIIeKTPaIbHOTO aHali3iB BCTAHOBIEHO (pa30BUI CKIaM, Oflep>KaHUX 3pa3KiB, a METOIOM
PEHTIe€HOCTPYKTYPHOTO aHali3y — KpUCTasiuHi cCTpyKTypu ¢a3. Ha 0CHOBi OTpuMaHUX pe3yJIbTaTiB BU3HAYEHO MEXi
PO3YMHHOCT] Y€TBEPTOTrO KOMIIOHEHTA Y BUXIIHUX CIIOJIyKaX, IPOTSKHICTD i 3MiHY ITapaMeTpiB €J1eMEHTapHUX
KOMipOK TBEPAMX PO3UMHIB Ta BIIJIUB 3aMillleHHS HA CTPYKTYPY Ta BJIACTUBOCTI OTPUMAaHUX CIIOJIyK. BCcTaHOBIIEHO,
110 HEMIEPEPBHI PAOU TBEPAUX PO34YMHIB HE YTBOPIOIOTLCS B JKOLHIN 3 LOCIIIKEHNX CUCTEM, TOLI SIK y 27 CUCTEMAX
YTBOPIOIOTECS OOMEKEHi TBep/ii pO3YMHU 3aMillleHHS 3i cTpyKTypamu Tuily Mo2FeB2, CaBe2Ge2, ZrNiAl ta Caln2. Y



15 cucremax po34MHHOCTI Y€TBEPTOrO KOMIIOHEHTA Y BUXiIHUX CIIOJIyKax He CIIoCTepiranau. Bnepiie BCTaHOBIEHO
icHyBanHS 30 HOBUX TETPApHUX Ta TepHapHUX crioiyK R7Ni5+xGe3+xIn6 (R = La, Ce, Pr, Nd, Sm, Gd) (cTpykTypHUit
tun (CT) Ce7Ni5Ge3In6), CePd0,71Ge0,291n, LaPd0,81Ge0,19In, PrPd0,73Ge0,27In, LaRh0,65Ge0,35In,
CeRh0,71Ge0,291n, PrRh0,75Ge0,25In, NdRh0,70Ge0,30In, SmRh0,67Ge0,33In ta CeNiln0,57Sn0,43 (CT ZrNiAl),
Ce5Cu0,57In0,43Bi3 (CT Hf5CuSn3), CeNi3In5Sn (CT LaNi3In6), LaNi2Ge0,8In1,2, CeNi2Geln, PrNi2Ge1,5In0,5 Ta
CeNi2Siln (CT CaBe2Ge2), LaCu0,4Ga0,6In Ta CeCu0,5Ga0,5In (CT Caln2), Ce2Ni2In0,8Al10,2, Ce2Ni2In0,8Sn0,2 Ta
Ce2Cu2In0,8Sn0,2 (CT Mo2FeB2), Nd391r10,98In36,02 (BnacHuii ctpykrypHuii Tun), NdAu0,55In1,45 (CT Caln2),
La5Ir1,73In4,27 (CT LuSNi2In4), Dyl1Ge4,331In5,67 (CT Sm11Ge4In6), KpucTasiuHy CTPYKTYpy 24 3 SKUX JAOCIHiIKEHO
METOJIOM MOHOKpUcTaza. [lsis nBox Biomux TepHapHux crnosyk YbNiGe (CT TiNiSi) ta Gd2Cu2In (CT Mo2FeB2)
KPUCTaIiYHy CTPYKTYPY YTOYHEHO METOIOM MOHOKpHcTasa. O6roBopeHo 0COOIUBOCTI B3a€MOIii KOMIIOHEHTIB y
OOCTiIKEHUX CUCTEMAaX. BCTAHOBJIEHO CTPYKTYPHUM NIEPEXif, TBEPLOTo PO3YUHY 3 CTPYKTYpOIo Tuny ZrNiAl y
TBEPAUI po34uH i3 cTpykTypoto Tuny Caln2 y cucremax RCul-xGaxIn (R = La, Ce) ta cnionyk i3 CT CeAl2Ga2
(RNi2Ge2 i RNi2Si2) y cnosyku RNi2Ge2-xInx i RNi2Si2-xInx (CT CaBe2Ge2). [l;1s1 psiny HOBUX TepHapHUX Ta
TETPAPHUX CIIOJIYK [IPOBENEHO KPUCTAJNIOXIMIYHU Ta TOIIOJIOTIYHUI aHaJIi3u Ta BCTAHOBJIEHO iXHIO CIIOPIIHEHICTD
Ta B3a€MO3B'SI3KU 3 BiIlOMUMU IIPOCTUMU TUNIAMU iHTEpMETaIiYHUX crioayK. I cnionyku Ce7Ni5Ge3In6
MTPOBEIEHO OCIiIKeHHSI MAaTHITHUX BIACTUBOCTEH, a 1yis 3paskiB cuctemu CePdl-xGexIn - MarHiTHUX Ta
€JIEKTPOTPAHCIIOPTHUX BJIACTMBOCTEN. [oNpH BiICYyTHICTh MarHiTHOTO BIOPAIKYBaHHS, a3y JEMOHCTPYIOTh

KPUTAYHY KBAaHTOBY NOBELIHKY (€(peKT KOHIO0 Ta BaXKKUX (QEPMiOHiB).

2. The results of studies of the interaction of components in the following systems are presented: R2T2In1-xMx (R
= La, Ce; T = Ni, Cu; M = Al, Ga, Sn, Sb, Bi), R2T2-xGexIn (R = La, Ce; T = Ni, Cu), Gd2Cu2Inl-xMx (M = Al, Ga, Si, Ge),
RNi2Ge2-xInx (R = La, Ce, Pr), RNi2Si2-xInx (R = La, Ce), RCul-xGaxIn (R = La, Ce), RPd1-xGexIn (R = La, Ce, Nd),
RRh1-xGexIn (R = La, Nd) and CeCul-xAgxIn at 870 K. The phase composition of the obtained samples was
established by means of X-ray phase analysis and, partially, scanning electron microscopy (EDX), and the crystal
structures of the phases were determined by means of X-ray structural analysis. Based on the obtained results, the
ranges of solubility of the fourth component in the initial compounds, the ranges of solid solutions and the change
of unit cell parameters, and the effect of substitution on the structure and properties of the obtained compounds
were determined. It was found that continuous solid solutions are not formed in any of the systems, but in 27
systems solid solutions with limited solubility exist, and they crystallize in Mo2FeB2, CaBe2Ge2, ZrNiAl, Caln2
structure types. Solid solutions are not formed in 15 systems. For the first time the existence of 30 quaternary and
ternary compounds R7Ni5+xGe3+xIn6 (R = La, Ce, Pr, Nd, Sm, Gd) (Ce7Ni5Ge3In6-type structure),
CePd0.71Ge0.291In, LaPd0.81Ge0.191n, PrPd0.73Ge0.27In, LaRh0.65Ge0.35In, CeRh0.71Ge0.29In, PrRh0.75Ge0.25In,
NdRh0.70Ge0.30In, SmRh0.67Ge0.33In (ZrNiAl-type structure) and CeNiIn0.57Sn0.43 (ZrNiAl-type structure),
Ce5Cu0.57In0.43Bi3 (Hf5CuSn3-type structure), CeNi3In5Sn (LaNi3In6-type structure), LaNi2Ge0.8In1.2,
CeNi2Geln, PrNi2Gel.5In0.5 and CeNi2Siln (CaBe2Ge2-type structure), LaCu0.4Ga0.6In and CeCu0.5Ga0.5In
(Caln2-type structure), Ce2Ni2In0.8Al10.2, Ce2Ni2In0.8Sn0.2 and Ce2Cu2In0.8Sn0.2 (Mo2FeB2-type structure),
Nd391r10.98In36.02 (own structure type), NdAu0.55In1.45 (Caln2-type structure), La5Ir1.73In4.27 (LuSNi2In4-type
structure), Dy11Ge4.33In5.67 (Sm11Ge4In6-type structure), was determined. The crystal structure of 24 compounds
was studied by the single crystal method. For the two known ternary compounds YbNiGe (TiNiSi-type structure)
and Gd2Cu2In (Mo2FeB2-type structure) the crystal structure was solved by means of single crystal X-ray analysis.
Peculiarities of the component interaction in the studied systems were discussed. The structural transition of a
solid solution with the ZrNiAl-type structure to a solid solution with the Caln2-type structure in the RCul-xGaxIn
systems (R = La, Ce) and transition between the compounds with CeAl2Ga2-type structure (RNi2Ge2, RNi2Si2) and
CaBe2Ge2-type structure (RNi2Ge2-xInx, RNi2Si2-xInx) were established. Crystal chemical and topological
analyzes have been performed for a number of new ternary and quaternary compounds and their relationships
with known simple types of intermetallic compounds have been established. For the Ce7Ni5Ge3In6 compound the
study of magnetic properties was carried out, and for phases of CePd1-xGexIn solid solution magnetic and electric

transport measurements were performed.
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