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Pedepar:

1. B po6oTi puBeeHi eKCriepruMeHTabHI Pe3YyJIbTaTU 3 JOCIiI>)KEHHS B3a€MO/Iii KOMIIOHEHTIB y IOTPiHUAX

cucremax Mg-{ Mn, Fe, Co, Ni }-{Ga, Al, Ge, Sn} Ta Mg-Li-Cu-Al, kpucrasniuyHoi Ta €IeKTPOHHOI CTPYKTYPH,
€JIEKTPOXIMIYHUX, COPOLIIMHIX, MAaTHITHUX i €/IEKTPUYHUX BIACTUBOCTEN TepHApPHUX (a3 Ha OCHOBI MarHito. s
cucremu Mg-Ni-Ga Brepuie no6yoBaHo i3oTepmiunuii nepepis npu 200°C Ta BUSBJIEHO iCHYBaHHS CEMU

noTpiHuX cnonyk ol- MgNil+xGal-x (cTpykrypHuii tTun MgCu?2), 02— MgNiGa (cTpykTypHuit Tun MgzZn2), o3-
Mg2NiGa3 (cTpykrypHuit Tunn Mg2MnGa3), o4~ Mg9-xNi6Gal4-y (cTtpykTypHuil Tun Biacuuii, Fd-3m, a = 19,8621(6)
R), 05- MgNi2Ga2 (cTpykTypa HeBimoma), 16— MgNi2Ga5 (cTpykTypHuit Tun MgCo2Gas); n7- MgNi6Ga6 (cTpyKTypHUit
tun ScFe6Ga6); 08— Mg3Ni2Ga (cTpykrypHuit Tun Mn3Ni2Si). [Ing cucremu Mg-Co-Ga Brepie no6yzoBaHO



isorepmiynum nepepis giarpamu crany rnpu 200 °C. BCTaHOBJIEHO iCHYBaHHA YOTUPbOX HOBUX IHTEPMETAIIIB, SKi €
HOBUMH CTPYKTypHUMU Tunamu: ol- MgCo2Ga5 (nmpocroposa rpyna Pnnm, a = 6,2486, b = 6,6652, ¢ = 6,0523 A; o3-
MgCoGaz2 (P21/c, a = 5,1505(2) A, b =7,2571(2) A, ¢ = 8,0264(3) A, o = 125,571(3); 04— Mg0,74CoGa0,52 (Cmcm, a =
4,9868(9), b = 25,959(4), ¢ = 8,0508(11) A); 05— Mg0,49C0Ga0,15 (R-3m, a = 4,9296(2), ¢ =12,0744(7) A). [To6ynoBanuii
isorepmiynmum nepepis cucremu Mg-Mn-Ga nipu 200 °C Ta BCTaHOBJIEHO iCHYBaHHS IECTY MTOTPIMHUX CIIOJIYK: 01—
MgMn4Gal8 (BnacHuit CTPYKTYypHUI TUII), 02— MgMn2Ga5 (cTpyktypHuil Tun MgCo2Gas), 03 - Mg2MnGa3 (BnacHuit
CTPYKTYpHUI TuIl), 04— MgMnO0,7Gal,3 (tun MgZn2), 05 - Mg2ZMn6Ga5 (cTpykrypHuii Tun CusZn8), n6- Mg2Mn2Ga
(cTpykrypHuii Tun o-Mn). [In14 Liei cuCTeMU BCTAaHOBJIEHO CTPYKTYPY HOBUX CTPYKTYPHUX TuliB MgZMnGa3 (Cmcem,
a = 5,4324(1), b = 8,6959(3), ¢ = 8,5858(2) A) Ta MgMn4Gal8 (P4/mmm, a = 8,3116(9), c = 9,944(2) A). B mocnimxenux
cucremax Mg-{Mn, Co, Ni}-Ga BcTaHOBJIeHi 0671aCTi TOMOI'€HHOCTi TepHapHUX (a3 Ta BU3HaY€Ha PO3YUHHICTb
TPEThOTO KOMIIOHEHTA y 6iHapHuXx (azax. Haii6inbm npoTssKHUME € TBEPi PO3YMHU HA OCHOBI (pa3 Jlaeca. Okpim
onucaHux Buile ¢a3oBux piBHOBAr y cucremax Mg-{Mn, Co, Ni}-Ga pemra cucrem Mg-{Mn, Fe, Co, Ni}-{Al, Ge, Sn}
ta Mg-{Fe}-Ga BuBuanucs Ha IpegMeT YTBOPEHHS TEPHAPHUX CIIOJIYK. B HOCiIpKeHNX Ta CIIOPiAHEHUX CUCTeMax
METOZAaMU MOHOKPHMCTAaJIA Ta MTOPOILIKY IiITBEPAKEHO iCHYBaHHA 14 BifomMux Ta 3HaNLEHO 38 HOBUX
iHTEpMeTaliYHUX CHOJIYK. 17151 BCiX CHHTE30BaHMX HOBUX CIIOJIYK BU3HAYEHO KPUCTAJIiYHi CTPYKTYPH, SIKi HaJleXXaThb
10 29 CTPYKTYPHUX THUIIB, 8 3 IKUX € HOBUMMU. Bi/IbIIICTb JOCIIIIKEHNX CIIOJIYK HAJIEXKUTh [I0 JBOX POJUH
inTepmeranizis. [lepma - noxigHi Bif ¢as JlaBeca, Ta Apyra — KjaacTepHi iHTepMmeTaniny. [Ijs cuHTe30BaHuX (a3
IIPOBEEHO NOCIiI’)KEHHSI MarHiTHUX BacTMBOCTEeN. Haibinbm 1jikaBUMU BUSIBUIUCSA CIIONyK Mg2Mn2Al ta
MgMn4Gal8. Pazy Mg2Mn2Al, sika KpUCTasi3yIOThCS y CTPYKTYPHOMY TUII O-Mn, MOKHA BiJHECTH 10 M'SIKMX
depomarHeTukiB. Ha ocHOBi pe3ysbTaTiB BUBYEHHS 3aJ1€5KHOCTI MarHiTHOI CIIPUIMHSITIUBOCTI Bifl TEMIIEPATypH i
KPUBYX HaMarHiyeHHs BUSBJIEHO, 1O AJI Crioayku MgMn4Gal8 cniocrepiraetbCsi B OCHOBHOMY ITO3UTHBHA
CIIPUUAHST/IMBICTD, SIKA HE 3aJIEKUTh Bill TeMIleparypu (napamarHetusm Ilaysi) B inTepsani Big 6 K go 300 K. Piske
NaJliHHS COPUMHSATINBOCTI HIDKYe 6 K i3 AiaMarHiTHOIO NOBEJiHKOIO BKa3ye Ha iCHYBaHHS HAANIPOBIIHOCTI HIDKYE 6
K. 3a jonomoroo enekTpoxiMiYHUX AOCIiIPKeHb BUIPOOYBAHO iHTepMeTaligy i3 CTpyKkTypoto Tuny ¢as JlaBeca B
SAKOCTi aHOZHMX MaTepiaziB i XiMiyHUX gKepes cTpyMy. OzepsKaHi pe3yJibTaTy [10Ka3asy, o iM xapakTepHa
BHCOKa pO3psiHa EMHICTD (10 80 MA'TOZ /T), €JIeKTPOLH JIETKO aKTUBYIOTHCS, 10 JO3BOJIsIE BUKOPUCTOBYBATH iX B
peayIbHUX METaJIOTiIPUIHUX JpKepesax cTpyMy. ['a3oBe rinpyBaHHS TakoX MiATBEPHKYe iX BUCOKY COPOLiHY
€MHICTb 10 2,5 Bar % H2. BcranoBieHo, o 115 $a3 JlaBeca 3aMileHHs d-MeTajy p-eJeMEeHTOM IoKpallye
abCcopOLiliHy €MHICTb.

2. The thesis presents experimental results from the study of the interaction of components in the ternary systems
Mg-{ Mn, Fe, Co, Ni}-{Ga, Al, Ge, Sn} and Mg-Li-Al, crystal and electronic structures, electrochemical, sorption,
magnetic and electrical properties of magnesium-based ternary phases. For the Mg-Ni-Ga system, an isothermal
section at 200 °C was constructed for the first time and the existence of seven ternary compounds ol- MgNil+xGal-
X (structure type MgCu?2), 02- MgNiGa (structure type MgZn2), 03— Mg2NiGa3 (structure type Mg2MnGa3 ), 04— Mg9-
xNi6Gal4-y (new structure type, Fd-3m, a = 19.8621(6) A), 05— MgNi2Gaz2 (structure unknown), 06— MgNi2Ga5
(structure type MgCo2Gab); 07- MgNi6Gab (structure type ScFe6Gab); 08— Mg3Ni2Ga (structure type Mn3Ni2Si). For
the Mg-Co-Ga system, for the first time, an isothermal section of diagrams at 200 °C was constructed. The
existence of four new intermetallics, which are new structure types, was established: n1- MgCo2Ga5 (space group
Pnnm, a=6.2486, b=6.6652, c=6.0523 A; 03- MgCoGa2 (P21/c, a=5.1505(2) A, b=7.2571(2) A, c=8.0264(3) A, 0=125.571(3);
n4- Mg0,74CoGa0,52 (Cmcm, a=4.9868(9), b=25.959(4), c=8.0508(11) A); 05- Mg0,49C0Ga0,15 (R-3m, a=4.9296(2),
c=12.0744(7) A). An isothermal section of the Mg-Mn-Ga system at 200 °C was constructed and the existence of six
ternary compounds was established: ol- MgMn4Gal8 (new structure type), 02- MgMn2Gab5 (structure type
MgCo2Ga5), 03— Mg2MnGa3 (new structure type), 04— MgMnO, 7Gal,3 (MgZn2 type), 05— Mg2Mn6Ga5 (Cu5Zn8
structure type), 06— Mg2Mn2Ga (o-Mn structure type). The phases Mg2MnGa3 (Cmcm, a=5.4324(1), b=8.6959(3),
c=8.5858(2) A) and MgMn4Gal8 (P4/mmm, a = 8.3116(9), c = 9.944(2) A) are new structure types. In the studied
phase diagrams of Mg-{Mn, Co, Ni}-Ga systems, regions of homogeneity of ternary phases were established and

the solubility of the third component in binary phases was determined. The most extensive are solid solutions
based on Laves phases. In addition to the above-described phase equilibria in the Mg-{Mn, Co, Ni}-Ga systems, the



rest of the Mg-{Mn, Fe, Co, Ni}-{Al, Ge, Sn} and Mg-{Fe}-Ga systems were studied for formation of ternary
compounds. In the studied and related systems, the existence of 14 known and 38 new intermetallic compounds
was confirmed by single crystal and powder methods. Crystal structures belonging to 29 structural types, 8 of
which are new, have been determined for all synthesized new compounds. Most of the studied compounds belong
to two families of intermetallics. The first - derivatives of Laves phases, and the second - cluster intermetallics.
Magnetic properties were studied for the synthesized phases. The most interesting compounds were Mg2Mn2Al
and MgMn4Gal8. The Mg2Mn2Al phase, which crystallizes in the o-Mn structure type, can be classified as soft
ferromagnets. Based on the results of studying the dependence of magnetic susceptibility on temperature and
magnetization curves, it was found that for the compound MgMn4Gal8 there is mainly a positive susceptibility that
does not depend on temperature (Pauli paramagnetism) in the range from 6 K to 300 K. A sharp drop in
susceptibility below 6 K with diamagnetic behavior indicates the existence of superconductivity below 6 K. With
the help of electrochemical studies, intermetallics with a Laves phase type of structure were tested as anode
materials for batteries. The observed results showed that they are characterized by a high discharge capacity (up
to 80 mAh/g), the electrodes are easily activated, which allows them to be used in real metal hydride batteries. Gas
hydrogenation also confirms their high sorption capacity up to 2.5 wt % H2. It was established that for Laves
phases, the replacement of d-metal by p-element improves the absorption capacity.
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