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5. HaykoBo-TexHiYHa poooTa

HasBa po6oTHu (YKp)

Meran-rigpuay Ha OCHOBI MOAM(pIKOBaHUX CIIJIaBiB MarHilo 1151 Cy4aCHUX BUCOKOEMHUMX CUCTEM HAaKOIIMYEHHS BOJHIO

Ha3sBa po6oTH (aHrJI)

Metal hydrides based on modified magnesium alloys for modern high-capacity hydrogen storage systems

Pedepar (yxp)

OO6’eKT [IOCTiPKEHHs] — MarHifBMICHI iHTepMeTanigu AJig CUCTeM HaKOIWYeHHs], 36epiraHHs Ta TPaHCIOPTYBaHHS BOJHIO, Ta
€JIeKTPOIY METaJIOTiIPUIHUX XiMiYHUX Hkepes eHeprii. [TpegmeT mocimskeHHs — $a3oBi piBHOBaru B MarHililBMiCHUX CHUCTeMaX,
KPUCTaJIiYHi CTPYKTYPH CIIOJIYK, 1[0 YTBOPIOIOTHCS B IIMX CUCTEMaX, iXHi rifporeHcopOLiliHi Ta eaekTpoximMiuHi BjactuBocTi. MeTta
pOGOTH — CTBOPEHHSI HOBUX BICOKOTEXHOJIOTIYHUX MaTepiajiB [jIsl CUCTEM reHepyBaHH:I, 30epiraHHs Ta TPAHCIOPTYBAHHS BOJHIO
Ha OCHOBI 3allpOIIOHOBAHOI KOHIEMNIii MaKCHMAaJbHOTO PO3YIOPSIAKYBAHHS BHCOKOEHTPOMIMHMX iHTEpMETaliyHuX ¢a3 Ta
CTPYKTypHOro MopaudikyBaHHs, sKi 3a6e3nedaTtb BHUCOKY COpPOLiHY €MHICTh CHUCTEM HAKONMWYEHHS BOJHIO Ta LUKIIYHY
CTabiNbHICTh €JIEKTPOJIIB METAIOTiAPUIHNX aKyMyJISITOPiB. Briepiie mpoBeneHO CHCTeMaTW4YHE [OCHiIPKEHHSI MarHiiBMiCHUX
CIUIaBiB 3 METOI0 CTBOPEHHS TiIPOTeHCOPOLiMHUX MaTepiasiB [mJjis CUCTEM HAKONMWYEHHs, 36epiraHHsS Ta 6e3MmeYyHoro
TPaHCIIOPTYBAHHS BOJHIO, & TaKOXX BUTOTOBJIEHHS €JIEKTPOIIB [JIsI METAJOTAPUAHUX XIMIYHUX IDKepeJl €JIeKTPUYHOI eHeprii.
limporeHcop6uiiiHa EMHICTh PO3POGJIEHUX METANTIIPUAIB i3 KIMHATHOIO TeMIlepaTypolo necopbuii csarae 1,8 Bar. %, mo Ha 10-15 %
nepesuillye eMmHicTb aHaznoriB (LaNid), a co6iBapTicTb € HUX4YOW0. [iIporeHcopObLifiHa €MHICTb PO3POOJIEHUX KOMILIEKCHUX
rigpunis carae 9,6 Bar. %, a temmnepatypa Aecop6buii € Ha 50-80 °C HMWXK4OW0 y MOpiBHAHHI i3 MmarHiem (360 °C). Ilutoma
€HEProeMHICTb METANO-TiTPUIHUX €JIeKTPOAiB 3HaX0AUThCS B Mexkax 170-180 Br-rox /kr. Po3pobieHi MmaTepianu nepenaHHi A
TECTYBAHHS IO/I0 MOKJIMBOTO MTPAaKTUYHOTO BIIPOBa/KeHHs 10 Pisuko-mexaniyHoro Inctutyty HAH Ykpainum im. I'. B. Kapnenka.
Y mexax HIIP nyanyeTbCst po3po6Ka HaBuaJabHOTO NMOCiOHMKA «XiMiuHi Ipkepesa e1eKTpUYHOi eHeprii». JlaHi JOpOOKM NpU3HaYEH]
JI7I CUCTeM HaKOMMYEeHHS Ta 36epiraHHs BOJHIO, SIK JKepeJia €Heprii, a TAK0XX BUTOTOBJIEHHS €JIEKTPO/iB [1J11 METaJIOTiAPUIHNIX

aKyMyJISTODIB.
Pedepar (aHrI)

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 (LaNi5), 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.

Inpexc YIK: 546, 621.18,002.3-034, 620.22, 548 , 544.6

Kopau Temarnunux pyopuk HTI: 31.17.15, 55.36.09.29, 81.09, 31.15.17, 31.15.33
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HasBa npoaykuii (ykp): Haykosi nmy6sikauii
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T'anysb 3acTocyBaHHS: MaTepiaso3HaBCTBO (MaTepianu i1 HaKOIMYEHHs BOJHIO), BOLHEBA €HEpreTUKa

Omnuc npoaykuii (ykp): Haykosi nmy6ikauii: crarTi y )KypHasax, 10 BXOJATb 10 HAYKOMETPUYHUX 6a3 JaHux Scopus Ta/a6o Web
of Science, Te3u fonoBifel B MaTepiasax MiXKHAPOAHUX KOH(QEPEHLiH OA0 HOBUX TiApOreHCOPOLiHAX MaTepiaiB Ta
€JIEKTPOJIiB 111 METAJIOTIAPUAHUX aKyMyJIITOPIB, 1€ PO3NKCaHO NPOLIECU Ta MEXaHI3MU TiJpyBaHHS, KPUCTaJliuHa CTPYKTypa Ta

($a3oBMil CKIIa7, CIIOJYK.

ConjiasnpHO-eKOHOMIYHa cnpsimoBaHicTh HTII: CTBOpeHHsI IPHMHIMIIOBO HOBOI IPOAYKIii (MaTepiasiB, TEXHOJIOTIH TOLIO) AIs

3a6e3eyeHHs1 €eKCIIOPTHOTO MOTEHIiaNy Ta 3aMillleHHIO iIMIIOPTY

Cragis 3aBepmenocti HTII: 3git no HOJKP, locnigHuit 3pa3ok

Buposamyxkennst HTII: € siucT-nigTBepayKeHHs PO TECTYBAHHS LOCIIAHNULIBKUX 3DA3KiB
CTpoKH BIPOBaJKEHHS:

Bupo6HuK npoayKuii: JIbBiBCbKUI HallloOHA/IbHUI YHiBepcuTeT iMeHi IBaHa PpaHka
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IIpaBa iHTeseKTyasIbHOI BjacHocTi: OTpuMaHoO naTeHT, B YkpaiHi, [IpaBa iHTesekTyanpHOI B1aCHOCTI Ha HAayKOBi Iy6Jtikaiii Ta

IIaTEHT Ha BI/IHaXi,EL
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