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Mn ta Ti-Zr-Mn-V
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2. BukoHaBeupb

Hassa oprasnisanii: [HcTuTyT Metanodisuku im. I.B.Kypaiomosa HAH Ykpainu
Kog, €IPIIOY /ITIH: 05417331

IlignopsakoBaHicTk: HanioHanbHa akafieMis HayK YKpaiHu
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4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHA

IlizcraBa a1 npoBeAeHHs PooiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPaJIbHUM OPTaHOM BMKOHABYO] BJIai1, aKaZieMi€lo HayK

(roJI0BHMMU PO3MOPSIAHUKAMU OI0IKETHUX KOIITIB HA TpoBeaeHHs HIIKP)
KIIKBK: 6541030

Hamnpsam ¢inancyBanHs: 2.1 - pyHIaMeHTaJIbHI JOCTIIKEHHS

J>kepena piHaHCYBaHHS



IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunmii 06csar pinaHcyBaHHs 3a 3BiTHMHE eTan: 270.6 TUC. IPH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

BrnnnB (a3oBux Ta CTPYKTypHUX CTaHIiB Ha BOJHEBO-COPOLilHI BracTuBOCTi rerepodasHux crasiB cucrem Ti-Fe-Mn ta Ti-Zr-
Mn-V

Ha3sBa po6oTH (aHrJ1)

The effect of the phase and structural states on hydrogen - sorption properties of heterophasis alloys of the systems of Ti - Fe -
MnandTi-Zr-Mn-V

Pedepar (ykp)

BukopucTaHHg y SKOCTi aKyMyJsITOPiB BOJAHIO IPUPOJHIX KOMIIO3UTIB, IO YTBOPIOIOTLCA IIPU €BTEKTUYHIN KpucTasizalii,
cknapaiotecs 3 OLIK TBepmoro posuuny ? (Ti, Zr, Mn) 3 Bucokowoo BogHeBoi emHicTio i ¢asu Jlaseca (Ti, Zr)Mn2-x, ans sxoi
XapaKTepHi NPUMHSTHI NPU eKCIIyaTalii po6odi TeMIepaTypu i JIETKiCTb aKTUBallii MOBEPXHi, i O TOrO >X MalOThb PO3BUHYTY
MJIONY BiBHUX BiJi OKCUIHUX IJIiBOK MiXK(a3HUX TpaHUllb, TPU3BOAUTbL NIO0 iCTOTHOTO 36iJIbIIEHHSI COPOLIHOI €MHOCTI Ta
MOJIINIIEHHIO KiIHETUYHUX i TEPMOJMHAMIYHMX NTapaMeTpiB MPOLIECIB rigpyBaHHsl i AerifpyBaHHs 32 paxyHOK 00'eJHaHHS IlepeBar
KOXKHOI 3 ¢a3. [Ipu 1poMy TBEpAU PO3YMH HA OCHOBI TUTaHy abcopbye BOAEHb 3 KiHETUKOIO, MOAIOHOI KiHeTUlli copOLii BOAHIO
iHTepmeTasnifax i 3a KOPOTKUI Yac Jocsrae BUCOKOTO PiBHSI BOJHEBOI eMHOCTI. LI 0co6G/IMBICTb IOB'I3aHa 3 BUCOKOIO IJIOILEI0
MoBePxHi MiX(pa3HUX TPaHULb, TUIIOBOI /1 €BTEKTUYHUX CTPYKTYP, 3a SIKUMU KoediuieHT nudysii BogHio npubausHo B 1000
pasiB Bulle, HDK nmo o6'emy. Ilpouec rigpunoyTBOpeHHs MPOTiKae JIaBUHOMOJIOHO i 3aBAsKM KpUXKOCTi (asu JlaBeca, sika
NIPU3BOJUTL [0 WIBUIKOIO CKOJIIOBAHHS yYTBOPEHOTO TifipUIy i IMOSIBUM YKUCTUX Bii OKCUJHUX IUIIBOK IIOBEDXOHb, FOTOBUX IO
copb61ii BogHI0. TakoX BOJIHEBA €MHICTb KOXKHOI 3 (pa3 Mpu riipyBaHHi y €BTEKTHUL]i IepeBULIye iX EMHICTb NpYU iHAUBITyaTIbHOMY

TipyBaHHi 3a TUX XK€ YMOB.
Pedepar (aHr1)

Natural composites formed by eutectic crystallization, consisting of bcc ? (Ti, Zr, Mn) solid solution and (Ti,Zr)Mn2-x Laves
phase are suitable materials for hydrogen accumulation. ? (Ti, Zr, Mn) solid solution has high hydrogen capacity while Laves
phase is characterized with acceptable working temperature, easy surface activation, and has significant interface area free of
oxide films. Combining of the advantages of both these phases leads to a substantially increased sorption capacity and improved
kinetic and thermodynamic parameters of hydrogenation and dehydrogenation processes. The solid solution based on titanium
absorbs hydrogen with kinetics similar to hydrogen sorption kinetic of intermetallics and in a short time achieves high hydrogen
storage capacity. This feature is associated with a high surface area of the interface, typical eutectic structures for which the
hydrogen diffusion coefficient is approximately 1000 times higher than the volume diffusion. Process of hydrogenation occurs
avalanche-like due to brittleness of Laves-phase, which leads to rapid cleavage of formed hydride and the formation of clean
surface ready for hydrogen sorption. Also hydrogen capacities of each of the phases in eutectic structure upon hydrogenation
exceed their capacity at individual hydrogenation under the same conditions.

Inpexc YIK: 621.039.533.6, 621.039.533.6

Kopu Temarnuynux pyopux HTI: 44.31.39
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1
HasBa npoaykuii (ykp): HoBi MaTepianu 3 BUCOKOIO BOJIHEBO-COPOLiIHOIO €EMHICTIO.
HasBa npoaykuii (anrJ): New materials with high hydrogen capacity.

OuiKyBaHi pe3yJIbTaTH:



T'anyss 3acrocyBaHH4: EHepreTyuka Ta MallMHOOGYIyBaHHS

Onuc npozykuii (ykp): CTBOpeHO MaTepias /715l IOrJIMHAHHS BOOHIO, B IKOMY (pa30BHH CKJIaT, i CHiBBiAHOMEHHS KOMIIOHEHTIB

JIO3BOJIAJIY 320€3MeYUTH ONTUMAJIbHI TeMIIepaTypy aKTHBallii CIJIaBy i CTyMiHb 1Or0 HACUYEHHS BOJHEM i, 32 paXyHOK IbOTO,

MifABAIMUTY COPOLIIHY €MHICTb IIPX OJHOYACHOMY MOJINIIEHH] KIHETUKU SK 1Or0 HAaBOJHEHHS, TaK i AecopOLii.
ComiasbHO-eKOHOMIYHa crpsimoBaHicTs HTII:

Crapgis 3aBepmenocti HTII: 3sit no HIIJKP

Buposagskenns HTII: He BnposamxeHo

Crpoku BrpoBaj KeHHS: Bu3Hauae [Ipesupis HAH Ykpainu

Bupo6HuK npoaykuii: [HcTuTyT Metanodiszuku HAH YKpainu

CnosxuBayi npoaykuii: ITinnpueMcTa asbTepHATUBHOI €HEOTETUKY Ta MAIIMHOOYIyBaHHS

IlepcrieKTHBHI pUHKHU: PUHKY YKpaiHU

IIpaBa iHTeseKTyas1bHOI BjacHOCTi: OTPMMaHO MIATEHT

®dopmu Ta ymoBH nepegayi mpogykiuii: [Ipojax nateHTa
7. Biosriorpagiunuii onuc

8. 3BiTHa JOKyMEHTaIis

KisIbKiCTB CTOPiHOK B 3BiTi: 82
Moga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiinis y 3piTi: 3
9. 3aKJII0YHI BiLOMOCTi

IlepeJiik 0ci6-BHKOHABIIiB
HexTspeHKo BosrogumMup AHATOJi0BUY
MenbHuK Irop IBanoBuY

Ipsigko TersiHa BomogumupisHa

KepiBHHK opraHi3samii:
IBacumun Opect MuxannoBuy
KepiBHHKHU po6OTH:

IBanyeHko Bosogumup I'puroposuy

KepiBHHK Bigziny peectpanii HayKoBoi AisabpHOCTI
VRpIHTEI

IOpyenko T.A.



