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OG’eKT DOCIiIKEHHS — MarHiiBMICHi iHTepMeTanigy 17151 CUCTEM HAaKOIMYEHHs], 30epiraHHs Ta TPaHCIIOPTYBaHHS
BOJHIO, Ta €JIEKTPOIY METAJOTIAPUIHUX XiMiYHUX MI>Kepes eHeprii. [IpeameT nociimkeHHs — $a3oBi piBHOBaru B
MarHi¥BMiCHUX CUCTEMAaXx, KpUCTAJII4YHi CTPYKTYPH CIIOJIYK, 110 YTBOPIOIOTLCS B LIMX CUCTEMAX, iXHI
riiporeHcopoLiiiHi Ta e1eKTPOXiMivHi BIaCTUBOCTI. MeTa po6OTU — CTBOPEHHSI HOBUX BUCOKOTEXHOJIOTTYHUX
MarepiaiB 1711 CUCTeM reHepyBaHHs, 30epiraHHs Ta TPAHCIIOPTYBAHHSI BOJHIO HA OCHOBI 3aIIPOIIOHOBAHO]
KOHIIeMNIlii MAaKCUMaJIbHOTO PO3YIOPsIKyBaHHSI BUCOKOEHTPOIIHUX iHTepMeTasiuHux (a3 Ta CTPyKTypPHOTO
MonupiKyBaHH4, SIKi 3a0€311e4aTh BUCOKY COPOLiIiHY €MHICTb CUCTEM HAKONMYEHHS BOJHIO Ta UIAKIIYHY
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XiMIUHUX JKepeJ eIeKTpUYHOi eHeprii. ['igporencop6iiiina eMHICTb pO3POOIEHUX METANTIAPULIB i3 KIMHATHOIO
TeMIiepaTypolo fgecop6buii csarae 1,8 Bar. %, mo Ha 10-15 % nepesuinye emHicTb aHanoris (LaNi5), a cobiBapTicTs €
HIKY010. ['igporeHcopoOLiiHa EMHICTb PO3PO6JIEHUX KOMILJIEKCHUX TiipuiB csarae 9,6 Bar. %, a Temrneparypa
necopb6uii € Ha 50-80 °C HIKYOI0 y NOpiBHAHHI i3 MarHieM (360 °C). [IuTomMa eHeproeMHICTb METaIO-TigPUIHUAX
€JIEKTPOZiB 3HaX0AuThCs B Mexax 170-180 Br-ron /kr. Po3po6ieHi maTepianu nepenanHi A1 TECTYBaHHS IOTO
MOXJIMBOTO [TPAaKTUYHOTO BIIPOBaIyKeHHs 10 Pizuxko-mexaHiuHoro IHctutyty HAH Vkpainu im. I'. B. Kapnenka. Y
mexax HJIP niaHyeTbCst po3po6Ka HaBuaJIbHOTO NOCIOHMKA «XiMiuHI pKepesia eJIeKTPUYHOI eHeprii». laHi Jopooku
MpU3HavyeHi [ CUCTEM HaKOMMWYEHHS Ta 30€piraHHs BOAHIO, K JIPKEPeJia €HEPTii, a TaKOXX BUTOTOBJIEHHS

€JIEKTPOZIB 1711 METAJIOTIIPUIHUX aKyMYJIITOPIB.
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The object of research is magnesium-containing intermetallics for hydrogen sorption, storage and transportation
systems, and electrodes of metal hydride chemical energy sources. The research subject is phase equilibrium in
magnesium-containing systems, crystal structures of compounds formed in these systems, their hydrogen
sorption and electrochemical properties. The work aims to create new high-tech materials for hydrogen
generation, storage, and transportation systems based on the proposed concept of the maximum ordering of high-
entropy intermetallic phases and structural modification, which will ensure the high sorption capacity of hydrogen
storage systems and cyclic stability of electrodes of metal hydride batteries. For the first time, a systematic study
of magnesium containing alloys was carried out to create hydrogen sorption materials for systems of
accumulation, storage, and safe transportation of hydrogen, as well as the manufacture of electrodes for metal-
hydride chemical sources of electrical energy. The hydrogen sorption capacity of the developed metal-hydrides
with a room desorption temperature reaches 1.8 % by weight, which is 10-15 % higher than the capacity of analogs
(LaNib5), and the cost is lower. Hydrogen sorption capacity developed complex hydrides reaches 9.6 wt. %, and the
desorption temperature is 50-80 °C lower compared to magnesium (360 °C). The specific energy intensity of
metal-hydride electrodes is in the range of 170- 180 Wh /kg. Implementation of the results of SRW. Materials have
been developed for testing for possible practical implementation at the Institute of Physics and Mechanics of the
National Academy of Sciences of Ukraine G.V. Karpenko. A textbook called "Chemical Sources of Electrical Energy"
is planned to be developed within the research work framework. These improvements are intended for hydrogen



storage and storage systems as an energy source and the manufacture of electrodes for metal hydride batteries.
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