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II. Etran BukoHnauus JiP
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Ha3sBa €Tamy: Po3po6yeHHs MaTepiaiB /11 aIbTEPHATUBHO] €HEPTETUKU 32 BUKOPUCTAHHS BOJHEBUX
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Tenedon: 380442350981

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6seHHs maTepiaiB 11 ajbTePHATMBHOI €HEPreTUKY 32 BUKOPUCTAHHS BOJHEBUX TEXHOJIOTIM Ta 3

BpaxyBaHHSM BILJIMBY POOOYMX CE€PEIOBULL

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of materials for alternative energy using hydrogen technologies and taking into account the impact

of working environments

Pedepat yKpaiHCBKOIO:

JocnimkeHo HOBI CIIJIaBU Ta HAHOKOMITO3UTHI MaTepiajiiid Ha OCHOBI MarHilo 3 MOKpalieHUMHU NapaMmeTpaMu copoiii
BOJHIO [171S1 BAKOPUCTAHHS B IPUCTPOSIX TIOCTAYaHHS BOJHIO [ NAJIMBHUX KOMIpOK, a came, MgoTi3Fe30,
MguoTi4Fe200.3, MgoTiFe, MgnZr3V300.6 i ix noTpiitHi komnosurtu 3 rpagitom. [IokazaHO KaTaliTUYHUIN BIUIUB TaKUX
IOJATKIB Ha IIPOLIeC MeXaHOXiMIYHOTO rifpyBaHHS MarHilo, 30Kpema, cuHepreTuyHuil edpext rpadity Ta JomaTky,
KW B 3HAYHIN Mipi npumBumye rigpyBa”Hsa MarHiio. [IpoBe1eHO PEHTT€HOCTPYKTYPHI Ta MiKPOCTPYKTYPHI
IOOCJiIKE€HHS] CUHTE30BaHNX KOMIIO3UTiB. [ToKa3aHo, 10 JoAaBaHHs Majloi KibKOCTi (3 Mac.%) rpadiTy n1o3BoJiste
OTPMMATH OiJbIll JUCIIEPCHY MIKPOCTPYKTYPY MOPOIIKiB KOMIIO3UTIB. [IJIs1 JOCTiIKEHHS TiIpOJIi3HOr0 reHePyBaHHS
BOJIHIO, CUHTE30BaHi ripuHi KOMIIO3UTH ripoi3yBany y AUCTUIbOBaHI BoAi Ta po3urnHax MgCl2 pi3Hoi
koHueHTpauii (0,01...0,1 mosb /). [TokazaHo, 10 KOMIIO3UTU 3 rpadiTOM MaIOTh BUIIMIM CTYIiHb KOHBEPCii Ta 06'eM
BUJIIJIEHOTO BOJHIO y PEAKIISIX 3 AYCTUIILOBAHOIO BOLOK. JJOJAaTKOBO AOCIIIKEHO BILJIUB TPUBAJIOCTI IIOMEIY Ha
rizpoJii3Hi XxapakTeprucTUKU. [10Kka3aHo, 110 BUKOPUCTAHHS PO3YMHY XJIOPULy MarHilo 3Ha4YHO 30i7bIIye CTYIiHb
KOHBepcii Ta 06’eM BUIizIeHOr0 BOJHIO. TakoX, 3 IOCTYNOBUM 36i/blIeHHSIM KoHLeHTpalii MgCl2 y po3uuHi,
pUpicT 06’eMy BUAIJIEHOTO BOJHIO 3MeHIIyeThCsl. CUHTe30BaHi riipyiHi KOMIIO3UTHU TI0Ka3aJI1 HACTYIIHI rifposisHi
xapakrepuctuku: Mg-Ti3Fe30-C Bupninus 1270 my1/r BogHIO (CTymiHb KOHBepcii 85 %), Mg-Ti4Fe200.3-C Buninus
1220 M1/t (cTyninb kousepcii 81 %), Mg-TiFe-C Buninus 1255 M1 /T (cTyniHb KoHBepcii 85 %). 3anpornoHoBaHo
MoaupikyBaTu TpaguLiiHy Kepamiky cucrtemu (ZrO2+Y203)oNiO gBoma ciocobamu: AJ1s1 MiJiBULLEHHSI HOHHO]
IIPOBiIHOCTI LMPKOHi€BOi (pa3u 3acTocyBaru jieryBaHHsa okcugoM CeO2, a 4yaCTHUHY HiKesleBoOi (pa3y 3aMiHUTU Ha
okcug, CuO, OCKiNIbKY Miflb TaJIbMy€ OUCOLIaliI0 ByTI€BOHIB. PekoMeH0BaHO Temnieparypy 700o0C s
npoxkaproBanHs i 14000C 14 criikaHHS OPOLIKIB Ljiei Kepamiky. BUSBIEHO HENOLIIBHICTE IEPEBULEHHS BMICTY

HiKeJieBoi (a3 NOPIiBHSHO 3 LVMPKOHieBOIO (a3010 4epe3 3HIDKEHHS MILTHOCTI Ta iHTeHcuikani

Pedepar aHIJIiHCBKOIO:

New magnesium-based alloys and nanocomposite materials with improved hydrogen sorption parameters were
investigated for use in hydrogen supply devices for fuel cells, namely, MgoTi3Fe30, MgnoTi4Fe200.3, MgoTiFe,
MgoZr3v300.6 and their ternary composites with graphite The catalytic effect of such additives on the process of
mechanochemical hydrogenation of magnesium is shown, in particular, the synergistic effect of graphite and the
additive, which significantly accelerates the hydrogenation of magnesium. X-ray structural and microstructural
studies of the synthesized composites were carried out. It is shown that the addition of a small amount (3 wt.%) of
graphite allows obtaining a more dispersed microstructure of composite powders. To study the hydrolytic
generation of hydrogen, the synthesized hydride composites were hydrolyzed in distilled water and MgCI2
solutions of different concentrations (0.01...0.1 mol /1). Composites with graphite were shown to have a higher
degree of conversion and volume of hydrogen released in reactions with distilled water. The influence of the
duration of milling on the hydrolysis characteristics was additionally investigated. It is shown that the use of
magnesium chloride solution significantly increases the degree of conversion and the volume of hydrogen
released. Also, with a gradual increase in the concentration of MgCI2 in the solution, the increase in the volume of
released hydrogen decreases. The synthesized hydride composites showed the following hydrolysis
characteristics: Mg-Ti3Fe30-C released 1270 ml/g of hydrogen (85% conversion rate), Mg-Ti4Fe200.3-C released



1220 ml /g (81% conversion rate), Mg-TiFe-C allocated 1255 ml /g (degree of conversion 85 %). It is proposed to
modify the traditional ceramics of the (ZrO2+Y203)oNiO system in two ways: to increase the ionic conductivity of
the zirconium phase, use CeO2 oxide doping, and replace part of the nickel phase with CuO oxide, since copper
inhibits the dissociation of hydrocar

Inpexc YIK: 546.1, 546.11:546.112:546.46

Koau TemaTHYHHUX PYOpPHK: 31.17.15.23
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: Komnosuty Ha 0ocHOBi MgH2 3 KaTasliTmaHMMM nogaTtkamu ta rpadirom;
aKyMYJISITOP-KOMIIPECOP BOJHIO Ta IiJIOTHUM GJI0K r€HEPYBaHHS BOJHIO 17151 XuBJeHHs [1K; a TakoX I1aCcTUHU
TUTaHOBOTO craBy BT1-0 3 mokpuTTsam Ha ocHOBI HaHoaMiHaTHOI MAX ¢asu Ti2AlC sk noserueHi iHTepKOHEKTH

I TBeppookeuaHoi ITK.

Hazpa HTII anrsiicbKo10: New MgH2-based composites with catalytic additives and graphite; a hydrogen
storage-compressor device and a pilot hydrogen generation unit for powering of FC; as well as plates of titanium
alloy VT1-0 with a coating based on nanolaminate MAX phase Ti2AIC as lightweight interconnects for solid oxide
FC

HTII, axy nepenba4asiocsi CTBOPHUTH:
IIpuunnn, yepe3s saki HTII He Oysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH: Marepianu

l'asy3s 3aCTOCYBaHHS: 72.19 JlociKeHHsI i1 eKCIiepIMeHTabHi Po3po6Ku y cdepi iHmMX NPUPOIHIIHX i

TEXHIYHUX HayK (EHepreTruka, 06po6Ha NPOMHUCIIOBICTD)
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: CunresoBani KOMIIO3UTH Ha OCHOBI TiAPUIY MATHIIO 3 KATaTITUIHUMU OJATKAMU Ta rpadiToM, mo
BOJIOA{IOTh [TIOKPAIEHOO IUCIEPCHICTIO Ta MOXKYTb BUKOPUCTOBYBATUCS IJ151 TiIPOJII3HOTO F€HEPYBaHHS BOJHIO,
OCKiJIbKM XapaKTepU3YIOTbCsl BUCOKUM CTyIleHeM KOHBePCii (>85%); akyMyJISITOp-KOMIIpeCOp BOJHIO (€MHicTb 400~
500 11, Tuck 200 atm) g xusneHHs [1K (1...100 BT), a TakoX MiNIOTHUI 6J10K reHepyBaHHS BOJHIO HA OCHOBI
rinponisy NaBH4 niis sxusnenns I1K (1...30BT); a Takox ToHKi (0,5 MM) IIJIaCTUHU TUTAHOBOTO criyiaBy BT1-0 3
MOKPUTTSIM Ha OCHOBI HaHOosaMmiHaTHOI MAX ¢a3u Ti2AIC, ski € edbekTUBHUM 3aMiHHMKOM iHTEPKOHEKTIB 3

xpomucroi ctai Tuny Crofer gjis nosjerumeHux (~2 pasu) 6aTapeil TBEPIOOKCUIHUX NAaJTMBHUX KOMIPOK.

ConjiasibHO-eKOHOMIYHA cripsimoBaHicTh HTII: Posurok BiTunsHAHOI eHepreTnky, 060poHHa

[IPOMUCIIOBICTE.

Brnius HTII Ha moBKiJjs:

BnpoBaaskennss HTII: He snposamxeno

IIpakTuyHa peasnisanis HTII
IToyaTok eramy: 01.2021
3akiHyeHHs eTamy: 12.2023

Cno>kuBayi npo,uyKuii': Crapranu Ta nianpruemcTsa BiliICbKOBO-O00POHHOTO KOMILIEKCy YKpainu, KB

“IliBmeHHe”, MiHo60poHM YKpaiHU.
IlepcrieKTHBHI PUHKH: VKpaiHa, KpaiHu 6JrKHbOTro 3apy6ixoks /€C
XapakTep criBpoGiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HagaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiIYHE OOrpyHTYBaHHSI:

IloTeH1iaIbHUE O0OCST IIPOJAIKY, THC. TPH..
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