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1. TIpoBeneHe HaMU IOCTII>KEHHSI IPOJOBXKY€E CUCTEMaTUYHE BUBYEHHS B3aEMOJii KOMITOHEHTIB y cuctemax Y—{Cu,
Ag}-Al {Y, La}-Ag-Ga Ta cniopigHeHux. CUHTE3 HOBUX CIIOJIYK Ta JOCJiJKEHHS iXHbOi Oy0BY i QiznyHUX
BJIACTMBOCTE! € NIEPCIIEKTUBHUM HAIIPSIMOM PO3BUTKY Cy4acHOI XiMiuHOI HayKu. BUSIBJI€HHS B3a€MO3B'I3Ky MK
CTPYKTYPOIO, CKJIaJJOM, BJIACTUBOCTSIMUA HOBUX CITOJIYK CTBOPIOE MOXKJIUBICTD LIiIECIIPSIMOBAHOTO ITOLIYKY
MarepiaJiB i3 IeBHUMU TE€XHIKO-€KCIUIyaTalliilHUMU BJIACTUBOCTSIMU. Po31ndpyBaHHS CTPYKTYP HOBUX QJIIOMiHITiB
i raninis, gKi yTBOPIOIOTBCS Y BUILE 3ralAHUX CUCTEMAX, AACTb 3MOTY IJIMOLIE BUBYUTH B3a€EMO3B'SI3KA MK
OKPEMUMHMU KJIaCaMU iHTEPMETAIYHUX CIIOYK. TeOpEeTUYHOI0 OCHOBOIO 11714 MONIOHUX AOCIIKEHD € fAiarpaMu
CTaHy, sKi BioOpakaloTh B3aEMO/i10 KOMIIOHEHTIB y cucTeMi. Hamu Briepine nocinkeHo ¢as3osi piBHOBaru B
noTpiiHux cucremax: Y-Cu-Al npu 820 K, Y-Ag-Al npu 870 K, Y-Ag-Ga npu 670 K, La-Ag-Ga Ta Ho-Zn-Al npu
770 K (Bci cucremu BuBYeHO B o6;1acTi 0-0,50 moJ. yacT. P3M), a Takoxx La-Ag-Ga nipu 570 K (B o6sacti 0-0,333
MOJI. 4acT. La) i mobymoBaHo i30TepmiyHi nepepisy BianoBigHUX Aiarpam cTaHy. Y LOCIiI)KeHUX CUCTeMax BUSIBJIEHO

15 HOBUX TepHAPHUX CIIOJIYK, IJIs1 SIKMX BIleple BUBYEHO KPUCTAJIiUHy CTPYKTYpYy. [linTBepmkeHo icHyBanHs 11



TE€PHApHUX AJIIOMIHIZIB Ta I'ajifliB, yTOYHEHO KOOPAMHATH aTOMIB Ta CIOCI0 iXHBOTO PO3NOIiNy Y CTPYKTypax
CIIOJIyK. BCTaHOBJIEHO, IO KPUCTAJIi4YHi CTPYKTYPY HOBUX CIIOJIYK HAJIEXKATh 0 BilOMUX CTPYKTYPHUX THUIIIB.
BusHaueHO MexXi iCHyBaHHS TBEpJUX PO34YMHIB Ha OCHOBI OiHAapHHUX CIIOJIYK Ta 00J1acTell TOMOT€HHOCTI TEPHAPHUX
CIIOJIYK Y JOCJIIKEHUX cucTeMax. [IpoBeieHO MOPIBHAIbHUI aHalli3 B3a€MOJiI KOMIIOHEHTIB Y CIIOPIIHEHUX
cucremax P3M-{Cu, Ag}-{Al, Ga} Ta P3M-Zn-Al Binbuly cropigHeHiCTb BUSIBIISIIOTb CUCTEMU 3 AJIIOMiHieM, y SIKUX
YTBOPIOIOTBCS CIIOJIYKU 3 ONHOTUITHUMU CTPYKTypamu. CIiIbBHUMU OCOGJIMBOCTSIMU Jliarpam (pa3oBUX PiBHOBAr
cucrem P3M—{Cu, Ag, Zn}-Al € yTBOpeHHS 3Ha4HOI KiJIbKOCTi TEPHAPHUX aJIIOMiHiJIiB, 30CEpeIPKEHUX B 00J1aCTi
KOHLeHTpauii 10 0,333 moJ1. yacT. P3M Ta HasiBHICTb TepHAPHUX Ta 6iHapHUX (a3 i3 NTOMITHUMU 06J1aCTIMU
rOMOT€HHOCTi, yTBOPEHUMHU BHACJIIOK CTAaTUCTUYHOTO 3aMillleHHs aToMiB MeHIoro po3mipy ({Cu, Ag}, Al).
Ocob6auBicTio criosyk cucteM P3M-Zn-Al e HasiBHiCTh HE3HAYHUX 00J1aCTEl TOMOT€HHOCTI, IOPiBHSHO 3
IIPOTSDKHICTIO TEPHAPHUX (a3 B pasi cuctem 3 Kynpymom ta AprenTymom. Jlociimkeni Hamu cucrtemu 3 [anieM i
ApreHTyMOM BUPI3HAIOTLCS 3HAYHO MEHIIOO KiJIbKICTIO TEPHAPHUX CIIOJNYK, Y OPiBHAHHI i3 cuctremamu 3 REnCunGa
ta REDAgDAL [TpoaHasnizoBaHO OCOGIMBOCTI KPUCTANIYHUX CTPYKTYP BUBYEHUX TEPHAPHUX CIIOJIYK Ta [IPOBEAEHO
MIOPiBHAHHA IXHIX CTPYKTYP 3 iHIIMMU CTPYKTYPHUMU TUIIAMU. BijIbIIiCTh KPUCTAJIIYHMX CTPYKTYP TEPHAPHUX
CIIOJIYK JOCJIIIPKEHUX CUCTEM HAJIEXKUTB JI0 KJIACy 3 ikocaeIprUYHOI0 KOOPAMHALI€I0 aTOMIB MEHIIOTO PO3MIpy.
BcraHoBsieHo, mo atomu d- i p-esemeHTiB ({Cu, Ag, Zn} Ta {Al, Ga}) MOXyTb BIIOPSIIKOBAaHO 3aiiMaTH I1€BHi
KpucTanorpadiuHi nosutii abo yTBopoBaTU CTaTUCTUYHI cyMii. [lyis crionyk Y3Cu2Al7 ta Y3Ag2Al7 (CT Ca3Cu2Al7)
BYSIBJIEHO [TOBHICTIO YIIOPSAKOBAHE PO3TALIyBAaHHS aTOMIB API'eHTYMy Ta AJIOMiHIIO y KpucTasorpadiyHux
MO3ULLSX, 10 BUPI3HAE CTPYKTYPY LMX CIIOJIYK Bif YCiX iHIINX TEPHAPHUX IHTEPMETAiNiB JOCIIIKEHUX CUCTEM.
Jeski criosyku XxapaKTepu3yloThCsl YaCTKOBUM 3allOBHEHHSIM KpUcTajorpadiuHux [103ulliil aToMaMu repexifnHoro
metainy (CT DyAg2,4A12,6 Ta Yb4(Cu0,26A10,74)33) a6o P3M (CT Th2Nil7). [IpoananizoBaHo MKaTOMHI Binjasi y
CTPYKTYpax JOCJIIKEHUX CIIONYK, SKi IepeBaXXHO JOOPE y3roKYIOThCS i3 CyMaMy aTOMHHUX PafiiyCiB BUXiTHUX
KOMITOHEHTiB. Haii6isblle CKOpOYeHHs MDKaTOMHUX Bifiaziell CIIOCTePiraaocs y CTPyKTypi CIIOIyKU
Y4Ag9,92A122,08Ag0,16 (CT Yb4(Cu0,26A10,74)33): 0X1-X6 = 0,2429(3) HM, 1110 BiiNOBifae CKOPOYEHHIO ~15,24 %,
kpucTtanorpadiyna nosuuis 2b (0 0 0) 3annoBHeHa aromamu X6 (16% Ag) yacTKoBO. JOCIIiI>)KEHO MarHiTHi
BJIACTUBOCTI OKpeMux crnionyk. Criosyku Ho6Ag15,33A114,01 Ta Ho6Ag16,18A113,36 € napamarHeTukamy, ski 3a
HuU3bKux Temieparyp (30 K i Huxue) BIOPSAKOBYIOThCS aHTH(pepoMartitTHo. [Ipu gociimkeHHi TemnepaTypHOi
3aJIEXKHOCTI TENJI0EMHOCTI 17151 criosiyku Ho6Ag15,33Al114,01, BinnosigHOro niky He BUSIBJIEHO, 10 MOXKE CBiIYMTH
IIPO JOMIIIKOBE ITOXOKEeHHS Liei aHomMastii. AHasIi3 3a71€>KHOCTI 06’'eMiB eJleMeHTapHUX KOMIPOK Bifi paziyca ioHiB
RE3+ s criosyk RE4(Al1-xAgx)32Agy (CT Yb4(Cu0,26A10,74)33) cBimuuTh PO TPUBAJIEHTHUM CTaH aTOMIB

PiIKO3EMENIbHUAX METAJIIB Y CTPYKTyPax JOCIiIKEHUX CIIOJIYK.

2. The performed investigations continue systematic research of the interaction of the components in the ternary
Y—{Cu, Ag}-Al, {Y, La}-Ag-Ga systems and related ones. Synthesis of new compounds and investigation of their
structure and physical properties are the promising direction of development of modern chemical science.
Determination of the relationship between a structure, composition, properties of new compounds creates the
possibility of targeted searching of materials with defined technical and exploitation properties. Interpretation of
the structures of new aluminides and gallides which are formed in the above-mentioned systems will give the
possibility for detailed research of relationships between separate classes of intermetallic compounds in future.
The phase diagrams, which reflect the interaction of components in the systems, are the theoretical basis for such
researches. Interaction of the components in the ternary systems Y-Cu-Al at 820 K, Y-Ag-Al at 870 K, Y-Ag-Ga at
670 K, La~Ag-Ga and Ho-Zn-Al at 770 K (region up to 0-0,50 mol. part. RE), and La-Ag-Ga at 570 K (region up to
0-0,333 mol. part. La) have been investigated for the first time by means of X-Ray phase and structural analysis.
Isothermal sections of the phase equilibria diagrams of these systems have been constructed. Crystal structures
for 15 new compounds have been determined by using single crystal X-Ray and powder diffraction data. The
existence of 11 earlier known compounds has been confirmed in these systems. Atomic coordinates, their
displacement parameters and mode of their distribution in the crystallographic sites have been established. Crystal
structures of the investigated compounds belong to the known structure types.The limit compositions of the solid
solutions based on the binary compounds and homogeneity ranges for ternary ones were determined in the



investigated systems. A comparative analysis of the interaction of components in related systems RE—{Cu, Ag}—{Al,
Ga} and RE-Zn-Al was carried out. Aluminum containing systems have more common features, and the ternary
compounds of the same structure types are formed. Common peculiarities of the phase equilibria diagrams of the
RE-{Cu, Ag, Zn}-Al systems are the formation of a significant number of ternary aluminides, concentrated in the
region up to 0.333 mol. part RE, and existence of the ternary and binary phases with significant of homogeneity
regions, formed as a result of statistical distribution by the smaller atoms ({Cu, Ag}, Al) in the crystallographic
positions. The peculiarity of the ternary RE-Zn-Al compounds is formation of somewhat substantially smaller
homogeneity regions compared to the ternary phases in the Cu or Ag containing systems. The investigated
systems containing rare earths metals, gallium and silver are distinguished by a significant smaller number of the
ternary compounds, compared with the REnCunoGa and REnAgoAl systems. The peculiarities of the crystal structures of
the studied ternary compounds were analyzed and a comparison of their structures with other structural types
was performed. Most crystal structures of the ternary compounds in these systems belong to the class of structure
with icosahedral coordination of smaller atoms. It was found that the atoms of d- and p-elements ({Cu,Ag,Zn} and
{Al,Ga}) can fully occupied certain crystallographic positions or form statistical mixtures among themselves. For
the compounds Y3Cu2Al7 and Y3Ag2Al7 (Ca3Cu2Al7 type structure) completely ordered arrangement of all atom
types in the crystallographic positions was revealed, which distinguishes the structure of these compounds from
all other ternary phases of the studied systems. Some crystal structures of the compounds are characterized by
partial occupation of crystallographic positions by the atoms of transition (DyAg2.4A12.6, Yb4(Cu0,26A10,74)33 type
structures) or rare earths elements (Th2Nil7 type structure). The interatomic distances in the structures of
investigated compounds mainly are in good agreement with the sum of the atomic radii of respective components.
The greatest shortening of interatomic distances was observed in the structure of the compound
Y4Ag9,92A122,08Ag0,16 (CT Yb4(Cu0,26A10,74)33): 0X1-X6 = 0,2429(3) nm, which corresponds to the shortening
~15,24 %, crystallographic position 2b (0 0 0) is partly occupied by the X6 (16% Ag) atoms. The investigation of the
temperature dependence of magnetic susceptibility revealed that Ho6Ag15.33A114.01 and Ho6Ag16.18A113.36
compounds are paramagnets with antiferromagnetic ordering below 30 K. Analysis of the dependence of the cell
volumes on the radius of RE3+ ions for the RE4(All-xAgx)32Agy (ST Yb4(Cu0,26A10,74)33) compounds also indicates
the same trivalent state of the RE atoms in the investigated phases.
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