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Pedepar:

1. lucepraniiina po6oTa rmpucBsyeHa BUBYEHHIO NIPolieciB copoblii-gecopOilii BogHI0 HOBUMU Ta Binomumu IMC Ha
OCHOBI LIMPKOHIIO, TUTaHy Ta radHito. 30Kpema, BIeplle JOCIiIKEeHO KPUCTAIIYHYy CTPYKTYPY PAny AeUTepuiiB Ha
OCHOBI oKkcureHcTab6inizoBanux cnomnyk Zr3Fe(Co,Ni)Ox 3i cTpykTypoto tury Re3B; neittepunis k-¢das Zr9v4SD23 ta
Hf9Mo4SiD18 3i cTtpykTypoio tunty Hf9Mo4B; okcurenmopnudikosanux o-¢as (Ti,Zr)4Fe20x ta Hf4Fe20x 3i
crpykrypoto tuny Ti2Ni (0-Fe3W3C). Briepiie nokasaHo 3aj1eKHICTb BOJEHbCOPOLIiMHOI éMHOCTI criosyk Zr3MOx (M
- Fe, Co, Ni) Bif KizIbKOCTi po3urHeHoro OKCUreHy, a Ha npukiafi cnoyayk Zr3FeOx BCTAaHOBJIEHO 3MEHIIEHHS
CXUJIBHOCTI iX 10 IUCIIPONOPLiOHYBAaHHS 3i 30iIbLIEHHSIM 0r0 BMiCTy. 3a pe3yJibTaTaMu CHiJIbHOTO YTOYHEHHS
KPUCTaIiYHOi CTPYKTYPH IO PEHTI€HiBCbKUX Ta HEUTPOHIBCHKUX AudpaKTOorpamax 10Ka3aHo, 110 BTiIEHHSs
lgporeny B CTPYKTYpY CIIOnyK Zr3MOX BUKJIMKAE NIEPEMIlIEHHS aTOMIB OKCUTEHY 3 OKTa€LPUYHUX ITyCTOT B
TeTpaelpyyHi Ta TPUTrOHAJIBHO OinipaminanbHi no3uii, a micsisg gecopo6buii geutepio — atromu OKcUreHy

[IOBEPTAIOThCS Y BUXiAHI o3uuii. 3a peaysibTaTaMyu HEUTPOHOTPadiyHOTO NOCTiIKEHHS IeUTepULiB



(Ti,Zr)4Fe20xDy BCTaHOBJIEHO, 110 IIPU 3aMillleHHi aToMiB TuTany 6inbmumMu 3a po3mipamu aTomMaMu LIupKoHi0
[TIOYMHAETHCS 3aTIOBHEHHS aTOMaMU ['ifporeHy TpPUKyTHUX FPaHeN y CTPYKTYPi CIIOIyK. BomHeBa mifgrparka Beix
mocuipxenux rinpuzis o ¢pas (Ti,Zr)4Fe20x ta Hf4Fe20x e HeBnopsakoBaHoto. [TokazaHo, 1110 iCHyBaHHS
HEIePEPBHOTO TBEPLOro po3unny 0 Ti4-xZrxFe20y 3 MNUPOKOIO 06J1aCTI0O TOMOT€HHOCTI 10 KUCHIO 103BOJISIE
LiiJlecTIpSIMOBaHO 3MiHIOBAaTH BOJEHbCOPOLiMHI XapaKTePUCTUKY BiJ reTepHUX (0 Zr4Fe20y) 10 Takux, 10 BIACTUBI
marepiasaM 0 akymyJssitopam BogHIo (0 Ti4Fe20y). 3arasom, Breplie CUHTe30BaHo bisblie 30-TH HOBUX TipULiB
(neitTepumiB), 4J1s1 SKUX BCTAHOBJIEHO KPUCTAJIIYHY CTPYKTYPY Ta IIPOBEIEHO aHasli3 po3noiny aToMis JleiTepiio B
MeTajeBil rparui. BubipkoBo mocimkeHo ix (pisuKo-XiMiuHi BJaCTUBOCTI, 3alIPOIIO-HOBAHO CKJIAAM HOBUX IeTEPIiB
Ta aKyMYJISTOPiB BOJHIO HA OCHOBI BCTAHOBJIEHUX 3aJIEXKHOCTEN CKJIa[—~CTPYKTypPa—BJIaCTUBOCTI 1714 OCIiIKEHUX
rigpumis.

2. The dissertation is devoted to the study of processed sorption-desorption hydrogen by new and known IMC and
alloys based on zirconium, titanium and hafnium. In particular, the crystal structure of deuterides of oxygen-
stabilized compounds Zr3Fe(Co,Ni)Ox with Re3B type structure; deuterides of k-phase Zr9v4S and Hf9Mo4Si with
Hf9Mo4B type structure; deuterides of oxygen-modified o-phases (Ti,Zr)4Fe20x and Hf4Fe2Ox with Ti2Ni type
structure (0-Fe3W3C) have been investigated. For the first time the dependence of the hydrogen storage capacity of
Zr3MOx (M o Fe, Co, Ni) compounds on the amounts of dissolved oxygen. The oxygen content decreases the ability
to disproportionation Zr3FeOx compounds. The results of joint refinement the crystal structure by XRD and NPD
patterns show that the incorporation of hydrogen atoms into the structure Zr3MOx (M o Fe, Co, Ni) compounds
causes the movement of oxygen atoms from octahedral interstices to tetrahedral and trigonal bipyramidal
interstices. After desorption deuterium the oxygen atoms return to their original interstices. According to the
results of neutronographic studies of (Ti,Zr)4Fe20xDy deuterides, it has been found that when the titanium is
replaced by larger zirconium atoms in the structure of the compounds, the hydrogen atoms of the triangular faces
begin to fill. The hydrogen lattice of all investigated hydrides o phases (Ti,Zr)4Fe20x and Hf4Fe2Ox is disordered. In
addition to the effect on structure and hydrogen sorption capacity of the compounds, oxygen modification allows
to influence their physicochemical properties. In particular, the addition of oxygen facilitates the activation of
Ti-Fe alloys and reduce the tendency to disproportionation of Ti/Zr-Fe alloys in the process of hydrogen
absorption-desorption. The existence of a continuous solid solution o Ti4-xZrxFe2Oy and wide homogeneity range
for oxygen allow to purposefully change the hydrogen absorption characteristics from getters (o Zr4Fe20x) to
typical hydrogen storage materials (o Ti4Fe20x). In general, was determined the crystal structure of 20 new
hydrides (deuterides) and the distribution of hydrogen atoms in the metal lattice was determined. Selectively
investigated their physics and physicochemical properties. On the basis of established dependences composition-
structure-properties for the investigated hydrides, are proposed the compositions of new geters and hydrogen

accumulators.
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