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V. BimomocTi npo gucepraniio

Mosga aguceprarii:

Koau TemaTuyHHUX PyOpHK: 31.17.15

Tema gucepranii:

1. CunTes i kpucTaniyHa CTpPyKTypa croisyk y cucremax Er-{Fe,Co,Ni}-Al-Ge

2. Synthesis and crystal structure of the compounds in the Er-{Fe,Co,Ni}-Al-Ge systems

Pedepar:

1. B po6orti Bu3HayeHo ¢azoBuii ckiap ciinasiB cuctem Er-{Fe,Co,Ni}-Al-Ge Ha i30KOHIeHTpaliliHUX Nlepepisax
25,0, 33,3, 40,0 at. % Er isorepmiunux (T = 600 °C) TeTpaenpis. Y 1UX i CIOPiIHEHUX CUCTEMAX BIEpPIIe
CHMHTE€30BaHO Ta METOLAMM PEHTTe€HiBCbKOI Au(paKii BU3HAYEHO KPUCTATIYHY CTPYKTYPY LeCITA HOBUX TETPAPHUX
crionyk (no ngi B cucremax Er-{Fe,Co}-Al-Ge Ta yotupu B cucremi Er-Ni-Al-Ge) i 1'9TH 4OTUPUKOMIIOHEHTHUX
TBepAUX po3uuHiB. CTpykTypa amomorepmaniny ErbNi3Al3Ge4 Hane>XXutb 10 HOBOTO CTPYKTYPHOTO TUITY
HEOpraHiYHUX CIoJyK. [ToKa3aHo, o i3 36iIbIIEHHSM KiJIbKOCTi KOMIIOHEHTIB CUCTEMU 3MEHIIYETHCS KiJbKICTh
CIIOJIYK Y CUCTEMI, a TAKOXK 3MEHIIYETHCSI UMOBIPHICTb YTBOPEHHS HOBOTO, "OPUTiHAJIBHOTO", CTPYKTYPHOI'O TUITY
HEOPraHiYHUX CIIOJIYK. SIK IIPaBUJIO, KPUCTAJIIYHi CTPYKTYPU TETPAPHUX CIIOJIYK € BIIOPSAJKOBAaHMMU BapiaHTaMu

6iHapHUX Y TEPHAPHUX THUIIiB 2060 NOOYA0BaHI 3pOIIEHHM iXHiX ¢pparmeHTiB. [IpoBeeHO NOPIBHAJIILHUN aHAJI3



IOCJIIPKEHUX CUCTEM i3 CIIOPifHEHMMHU Ta BCTAHOBJIEHO, 1o 1jig cucteMm Er-M-Al-Ge (M = Fe, Co a6o Ni) npu
3HaueHHi rM /Al /Ge /1R > 0,77 cioctepiraeTbcsl TEHIEHLisl IO YTBOPEHHSI TeTPAPHUX CIIOJYK i3 BIOPSAKOBAaHUMU
CTPYKTypamu, TOJi K Ipu 3HaueHHi rM /Al /Ge /TR < 0,77 yTBOPIOIOTbCS TBEPZi PO3YMHYU Ha OCHOBI TEPHAPHUX

CIIOJIYK.

2. The phase composition of alloys in the Er-{Fe,Co,Ni}-Al-Ge systems at 25.0, 33.3, 40.0 at. % Er cross-sections of
the isothermal tetrahedron (T = 600 °C) was determined. 10 new quaternary compounds (2 in Er-Fe-Al-Ge, 2 in Er-
Co-Al-Ge and 4 in Er-Ni-Al-Ge) and 5 quaternary solid solutions in these and related systems were synthesized
and their crystal structures were determined by X-ray diffraction methods. The compound Er5Ni3Al3Ge4
represents a new structure type of inorganic compounds. The number of compounds decreases with increasing
number of components and the probability of formation of a new "original" structure type of inorganic compounds
decreases too. Crystal structures of quaternary compounds are ordered variants of the binary and ternary types or
intergrowth of their structure fragments. A comparison of the investigated systems with related systems was
performed and it is stated that for the Er-M-Al-Ge (M = Fe, Co or Ni) systems tendency for the formation of
quaternary compounds with ordered structures is observed for the values rM /Al /Ge /TR > 0.77, whereas solid
solutions based on ternary compounds form for the values rM /Al /Ge /1R < 0.77.
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