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1. Kpucraniyna cTpykTypa i (pi3uKo-xiMiyHi BIaCTUBOCTI HOBUX iHTEPMETAJIIYHUX CIIOJIYK Ta iX ripuiiB Ha OCHOBI

P3M, marsiio Ta d-nepexigHux MeTasiB

2. Crystal structure and physico-chemical properties of new intermetallic compounds and their hydrides based on
rare-earth metals, magnesium and d-transition metals

Pedepar:

1. Bnepme no6yznosaHo fiarpamu ¢pasosux piBHosar cuctem {Nd, Tb}-Mg-Co npu 500 °C. [locizkeHO KpUcTaaiyHy
CTPYKTYPYy HOBUX CIIOJIYK, 30Kpema, RMgCo4, RMgNi2Co2, NdMgCu4, R2MgCo9 (R = Y, Nd, Tb), NdMg2Co9,
Nd23Mg4Co7 Ta niaTBepAKeHO iCHYBaHHSI BXKe BitoMux croinyk y cucremax {Y, Nd, Tb}-Mg-Co. [lns 3HaineHnx
CIIOJIyK BII€pIlle CUHTE30BaHO TiipUiy, BUBUEHO iX KPUCTAJIYHY CTPYKTYPY, JOCIIIXKEHO COpOIIilo-IecopOLio
BOJHIO §K 3 ra30BOi a3y Tak i esleKTpoxiMiyHy. [1oka3aHo, o y crnosyKax ckiany RMgT4 3i 36ibleHHSIM BMICTY
Co 3pocTae razoBa BOJeHbCOPOLIiiiHA €EMHICTb. Pe3ysnbTaTy JocimpKeHp B3aeMoii 3 BogHeM criiaBiB R3-xMgxCo9
(R =Y, Nd, Tb) nokasyoTs, 1110 3i 36i71b1I€eHHSIM BMicTy Mg ixHs razoBa BoieHbCOPOLifiHAa €MHICTD i TEpMOAMHAMIYHA
CTabiJIbHICTh 3MEHIIYIOThCSL. JJOCiIKeHHs TepMiuHOi cTabisnbHOCTi rifpuzis Nd3-xMgxCo9Hx nokasaso, 10 BOHU €
crab6inbHi 10 80 °C y BaKyyMi, a micyist AecopOuii BOAHIO 36epiraloTb CTPyKTypy BuxigHux IMC. [l71s1 BifoMHUX CIIOJIYK
R4MgCo (R =Y, La, Nd, Tb) Ta R4Mg3Co2 (R = Nd, Tb) Bepie gocaimKkeHo BOgeHbCOPOLifHI B1acTUBOCTI. CIIONyKU



R4Mg3Co2 nornuHaloTs 2 Mac. % BOJHIO, IPOTE IIPU riipyBaHHi BOHU aMopQidytoTbesl. Criosyku R4MgCo
[IOTJIMHAIOTh BOJIEHb 3 YTBOPEHHSIM rinpuniB RAMgCoH12, sKi 3a BinNOBiZHNX YMOB HAaBOIHIOBAaHHS 30€PiraioTh
CTPYKTYPY BUXiZHOI MeTasliyHOi MaTpuLi i € crabinbHi Ha noBiTpi. s enexkrponis ckiaanmy NdMgNi4-xCox
BCTAHOBJIEHO, 1I0 iXHS eJIeKTPOXiMiuHa po3psiiHa EMHICTb KOJIMBAETHCS B 0KOJIi 250 MArof /T i 3amimeHHs Ni Ha Co
He Mae CyTTEBOTO BILJIMBY HA PO3PSIHY €EMHICTb. EleKTPOXiMivHI JOCTiIKEHHS eJeKTPoAiB Ha 0CHOBI Nd3-
xMgxCo9 nokasasny 3poCTaHHS pPO3PALHOI EMHOCTI 31 3SMEHIIEHHSIM CTPYMY po3psay. [lokasaHo BIJIMB Bifany Ha
€JIEKTPOXIMIYHY pO3psiHY eMHIcTb ciiaBy LaZMgNi9. [logaTkoBa TepMiyHa 06po0OKa CIIaBy 3MEHIIYE KiJIbKiCTb
(a3, MOKpaIlyI0YM HUKJIUHY CTa0JIbHICT €JIEKTPOIiB. MeXaHiuHUI1 MOMeJI IOTipulye eJIeKTPOXiMiuHi
XapaKTepUCTUKU. BoleHb 3MeHIIye HaMarHiueHiCTh rigpyuiB BilHOCHO BUXIIHUX CIIOJYK. MarHiTHi 0co6IMBOCTI

KBa3ibiHapHUX CIIOJIYK MOiOHI 1O GiHAPHUX CIIOJYK.

2. The phase equilibria diagrams of the {Nd, Tb}-Mg-Co systems have been established at 500 °C for the first time.
The crystal structure of new compounds, namely, RMgCo4, RMgNi2Co2, NdMgCu4, R2MgCo9 (R =Y, Nd, Tb),
NdMg2Co9, Nd23Mg4Co7 have been studied. The existence of known compounds in the {Y, Nd, Tb}-Mg-Co
systems was confirmed. Hydrides of the selected compounds have been synthesized and their crystal structures
were determined for the first time. Hydrogen sorption-desorption properties were studied from the gas phase and
by electrochemically. It is shown that in the RMgT4 compounds the increasing of Co content provide to the
increasing gas hydrogen capacity. The results of the interaction between hydrogen and the R3-xMgxCo9 (R =Y,
Nd, Tb) alloys show that with increasing Mg content gas hydrogen capacity and their thermodynamic stability are
reduced. The Nd3-xMgxCo9Hx hydrides are stable up to 80 °C in a vacuum, and after hydrogen desorption the
parent structure of the IMC is retained. For already known compounds, R4MgCo (R =Y, La, Nd, Tb) and R4Mg3Co2
(R = Nd, Tb), hydrogen absorption properties were studied for the first time. The R4Mg3Co2 compounds absorb 2
wt.% hydrogen, but then they amorphous after hydrogenation. R4MgCo compounds absorb hydrogen and form
R4MgCoHI12 hydrides, which under the appropriate conditions of hydrogenation preserve the structure of the
parent metal matrix and are stable in air. For NdMgNi4-xCox electrodes have been studied that their
electrochemical discharge capacity range is 250 mAh/g. It shown that substitution Ni for Co has not improved the
discharge capacity. Electrochemical studies of electrodes based on Nd3-xMgxCo9 showed increasing discharge
capacity with a decreasing discharge of current. The influence of annealing on electrochemical capacity has been
studied for La2MgNi9 alloys. Additional heat treatment of the alloy leads to reduce the number of phases and
improve cyclic stability of the electrodes. Mechanical grinding impairs the electrochemical characteristics.
Hydrogen in the alloys reduces the relative magnetization hydrides compare to the initial compounds. Magnetic
features pseudobinary compounds are similar to the binary compounds.
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