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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6seHHs eeKTUBHYX HAHOCTPYKTYpPOBaHUX MaTepiasiB Ha ocHOBi Mg, Ti ta Ni 15 36epiraHns Ta

r€eHEpPYyBaHHS BOOHIO B IIPUCTPOAX BO]_IHCBOi €HEPIreTUKU.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of efficient nanostructured materials based on Mg, Ti and Ni for hydrogen storage and generation in
hydrogen energy devices

Pedepar yKpaiHCBKOIO:

Y po60Ti CHHTE30BaHO Ta AOCJiI)KEHO BIJINB HAHOCTPYKTYPOBAaHUX KaTayliTuyHux fonatkiB Fel00-xCoxOy Ta
Fel00-xNixOy (x = 0, 25, 50, 75 Ta 100) Ha mpoliecH riipyBaHHs MarHilo, Tiiposi3HOro BUAiIEHHS BOJHIO. [ToKazaHo,
110 BBE€JIEHHS CKOPOYy€e TPUBAJiCTh rilpyBaHHS MarHilo 6ibll HIX yTprYi NOPIBHSAHO 3 YUCTUM Mg. [17151 KOMIIO3UTIB
i3 Fe100-xCoxOy BCTaHOBJIEHO 3aJI€>KHICTh WIBUIKOCTI TipyBaHHs, JUCIIEPCHOCTI YACTUHOK i CTYIIEHS
NIEPETBOPEHHS Y Peaklii rifipoiidy Bifi BMicTy Ko6asnbTy. Haiibinbm 36a1aHCOBaHi XapaKTEPUCTUKU 3a KiHETUKOIO
riipyBaHHS Ta BUXOLOM BOJHIO IIiJ| Yac rifpoJiisy NpogeMOHCTPYBaiy KOMIIO3UTH 3 fogaTkamu Fe75C0250y Ta
Fe50C0500y, 1m0 pooUTsh ix MepCrneKTUBHUMHU YHiBEPCATIbHUMU KaTali3aTOPaMu 1151 BOGHEBUX CUCTEM KUBJIEHHSI.
KpiM Toro, gocnigKeHo eeKTpOoxiMidyHe 0CaIpKeHHs Ta BJIAaCTUBOCTI MOKPUTTIB cucteMu Ni-Mo 1ist
€JIEKTPOKATaJIiTUIHOrO TeHEPYBAaHHS BOLHIO. BCTaHOB/IEHO, 110 306ibII€HHS KOHLIEHTPALlii HUTpaTy HaTpilo B
eJIeKTpoJIiTi 10 1,0 M cripusie MiIBUILLEHHIO BMiCTy MO B ITOKPUTTSIX, TOAI SIK [TOJAJIbIlI€ 3POCTAHHS KOHLEHTPaLii
IIPU3BOJUTH 10 IOTO 3MeHIIeHHs. [IokpuTTs 3 nigpuuieHuM BMicToM Mo Ta O (1o 44,13 mac.% Mo i 7,82 mac.% O)
XapaKTepU3yI0ThCsl MiHIMAJILHOIO IIEpEHaIpyroo peakuii BuaisenHs BogHo (0,136 B) Ta 3H)KEHOI0 KOHCTAHTOIO
Tadend, mo CBiTYUTB MPO NOKpalIEHY KiHETUKY Ipolnecy. [TokazaHo, mo TepMidHa 06p0OKa BUCOKOJIETOBAHUX
Ni-Mo nokpurTis nipu 950 °C npoTtsirom 1 roguam 3a6e3neuye ix BUCOKY €J1eKTPOKaTaliTU4Hy aKTUBHICTb Y
JIY>KHOMY CE€peLOBUII.

Pedepar aHIJ1iHCBKOIO:

In this work, the synthesis and the influence of nanostructured catalytic additives Fel00-xCoxOy and Fel00-
xNixOy (x = 0, 25, 50, 75, and 100) on magnesium hydrogenation and hydrogen release via hydrolysis were
investigated. It was shown that the introduction of these additives reduces the hydrogenation time of magnesium
by more than a factor of three compared to pure Mg. For composites containing Fel00-xCoxOy, a clear
dependence of the hydrogenation rate, particle dispersion, and degree of conversion in the hydrolysis reaction on
the cobalt content was established. The most balanced performance in terms of hydrogenation kinetics and
hydrogen yield during hydrolysis was demonstrated by composites with Fe75C0250y and Fe50Co500y additives,
making them promising universal catalysts for hydrogen energy systems. In addition, the electrochemical
deposition and properties of Ni-Mo system coatings for electrocatalytic hydrogen generation were studied. It was
found that increasing the sodium citrate concentration in the electrolyte up to 1.0 M promotes an increase in the
Mo content in the coatings, whereas further concentration increase leads to its decrease. Coatings with elevated
Mo and O contents (up to 44.13 wt.% Mo and 7.82 wt.% O) exhibited a minimal hydrogen evolution overpotential
(0.136 V) and a reduced Tafel slope, indicating improved reaction kinetics. Thermal treatment of highly alloyed
Ni-Mo coatings at 950 °C for 1 h was shown to ensure high electrocatalytic activity in alkaline media.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: [Tokpurts Ni-Mo 3 BUCOKOIO €(DEKTUBHICTIO Y KATAITUIHNX PEAKLISIX BUITIEHHS

BOJHIO Ta BOILeHbaKYMy.T[IOIO‘Ii MaTepiaJm Ha OCHOBI Mg OJIs1 BOOHEBUX CUCTEM JKHMBJIEHHSA.

Ha3zpa HTII anriiicbKo0: Ni-Mo coatings with high efficiency in catalytic hydrogen evolution reactions and

Mg-based hydrogen storage materials for hydrogen power systems.
HTII, sixy nepezn6a4asiocst CTBOPUTH: CTBOPEHO HE B [IOBHOMY 06Cs3i

ITpuunnn, yepe3s aki HTII He Gys10 cTBOpeHO: Ctsopenns HTII nepen6adaeTbes Ha 3aKII0YHOMY eTarti

BUKOHaHH4 [IIP
OTpumaHi pe3yJIbTaTH: Marepianu

l'asy3s 3acToCyBaHHS: 72.19 Jloci)KeHHs i1 eKCIiepUMeHTabHi Po3po6Ku y cdepi iHImNX NPUPOIHIIHX i

TEXHIYHUX HayK
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: CunresoBano ta nociifkeHo HOBI TifpriHi KOMIO3UTH HA OCHOBI Mg Ta HAHOCTPYKTYPOBAHUX
KaranitnyHux ponatkiB Fel00-xCoxOy ta Fel00-xNixOy (x = 0, 25, 50, 75 Ta 100). Po3pobseHo Ni-Mo nokpuTTs 3
KOHTPOJIbOBAaHUM CKJIa0M. Pe3ysbTaTy JOCIiIKEHb COPOLIIMHUX Ta MigpoJli3HUX XapaKTEPUCTHUK FifpUIHUX
KOMIIO3UTIB. Pe3ysibTaTy ONTHMMI3aLii CKIamy eJIeKTPOJITy AJ1s1 OTPUMaHHS BUCOKOJIETOBaHUX Ni-MoO IIOKPUTTIB, ixX

TEepMiYHOI 06POOKY Ta €JIeKTPOKATATITUYHOI aKTUBHOCTI y peakiiii BUJisieHHs BOAHIO B JIY>KHOMY CEPeIOBHIL.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI mpoayKuii (Matepiasis,

TEXHOJIOTI} TOILO) /151 3a6€311eYEHHs €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iMIIOPTY

Brius HTII Ha mOBKJILJISL: [ToslinmeHHs cTaHy HaBKOJUIIHLOTO CEPEIOBUIA. 3MEHIIEeHHS BUKOPUCTAHHS

BUKOITHOTO ITaJINBa.
Bnposag>keHHs1 HTII: He snposamxeHo
IIpakTHyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHS eTamy:

Cno>kuBayi npo,quI.li'l': TOB Enepris, TOB AnbrepHatusHa EHepretuka I'annynny, T30OB Enepronapk fIBopis,
TOB CAHJIAMH CT

IlepcneKTHBHI PHHKH: VkpaiHa, kpaiHu €C
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-ILJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHS.
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HoaparkoBa iHdpopmamuist:
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