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JaTa peecrtpaunii: 23-05-2018

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramy: CtBopeHHs Ta IOCIIKeHHs! TBePAOTLIbHUX HAKOMN4YyBayiB BOAHIO HAa OCHOBI HAHOKPUCTAIIYHUX

KOMIIJIEKCHUX I‘lllpI/I,HIB BaHa,U‘iIO, TUTAHY Ta MarHiro JJIs1 BI/IpiLHeHHH npo6neM aTOMHO—BO,U,HeBO'l' €HEPIreTuKu
IToyaTok eramy: 01.2017
3akiHyeHHs eTamy: 12.2017

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAHUYHOI 0coou (a00 ITIB ¢izuyHoi 0c06H): HauionansHuil HayKOBUIA

ueHTp "XapkiBcbKuil (isuko-TexHiuHui inctutyT" HAH Ykpainu
Kopg 3a €IPIIOY: 14312223

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoHn: 0573356609

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442396594

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHmi 06car ¢piHaHCyBaHHS (THC. IpH.): 7310




VII. BizomocrTi nipo 1P

Ha3sBa po6oTH yKpaiHCBHKOIO:

BupueHHs (i3nyHMX MexaHi3MiB panialiiiHo - iHAyKoBaHoOi fgerpanatii pyHKLIiOHAJIbHUX BJIACTUBOCTE MaTepiasiB
IIil0YMX Ta NE€PCIEKTUBHUX aTOMHO-TEHEPYIOUMX KOMILJIEKCiB HOBOTO MOKOJIiHHSA JJ151 3a0€e3MeUYeHHs eHepreTUYHO1

oesnexku YKpaiHu

Ha3zBa po6oTH aHTIJIilICbKOIO:

The study of the physical mechanisms of radiation - induced degradation of the physical properties of materials
existing and future atomic - generating complexes of the new generation for energy security of Ukraine

Pedepat yKpaiHCBHKOIO:

CpOrofiHi NUTaHHS BUKOPUCTAHHS aJIbTEPHATUBHUX JIKepeJl eHeprii y 6aratbox raayssx IPpOMUCJIOBOCTI Ta OOYTI €
BKpall akTyasbHUM. CepeJl YACI€eHHUX MOKJIMBUX [I)KEPeJl eHeprii BOeHb € OJHUM 3 Halbibll IepCreKTUBHUX. Le
06YMOBJIEHO THM, 110 FOTO 3aMacy Ha MJIaHeTi 3eMJIsl IPAaKTUYHO HEBUYEPITHI, a BUL00YBaHHS MOXKJINBE
Pi3BHOMaHITHUMU TEXHOJIOTIYHMMU 3ac00aMu. Y TOMY YMCJIi LIJISXOM CTBOPEHHS Ta eKCIUlyaTallii aToMHO-
ITPOMUCJIOBUX KOMILJIEKCIB HA 6331 BUCOKOTEMIIEPATYPHUX Ia300X0JI0IKYEMUX PEAKTOPIB, & TAKOXK BUKOPUCTAHHS
eHeprii, siKa BUpoobsieTbes Ha fitounx AEC. 114 Toro, mo6 BoJeHb MOXHa 0yJI0 BUKOPUCTOBYBATH Y IPOMUCJIOBUX
MacuTabax HeoOXiTHO CTBOPUTHU TaKi MaTepiasu 4 NPUCTPOI, SIKi MOTJIM 6 aKyMyJIIOBaTU Ta BUALISATYU BOLEHD Y
BEJIMKUX KiJIBKOCTAX. Hallli moctiiKeHHs CIIPSIMOBaHi Ha CTBOPEHHS TBEPHO TiJIbHUX CTPYKTYP, SIKi 30aTHI
HAKONMUYYBaTH BOAEHb y MOTPIOHUX KiIbKOCTSIX. Y 3BiTi cpOpMyIIbOBaHi 6a30Bi MPUHLUIM (POPMYBAHHS NOPUCTUX
HAaHOKPHUCTaIIYHUX HakonuyyBauiB BogHIo (V,Ti,Mg)NX 3a IooMoroio TeXHOJorii ioHHO-CTUMYIbOBaHOT'O
ocaskeHHs. [IpuBOIATbHCA JaHi €JIEKTPOHHO-MIKPOCKOIIIYHUX JOCIII)KEHb CTPYKTYPU TOHKUX IJIIBOK HA yCixX
cTagisx ix pocty - Bim 5 HM 10 1 MkM. [TokazaHO, IKMM YMHOM 60M6apIyBaHHS ra30BUMU i0OHAMU Y TIPOLIECi
KOHZeHcallii IJ1iBOK cripusie GOPMYBaHHIO MK3€PEHHUX HaHO Nop. [IpoieMOHCTPOBAHO, 1[0 HAHO MTOPUCTI

(V,Ti, Mg)Nx mniBK1 MOXXyTb abCOpOYBaTH BOJLIeHb Y KiZIbKOCTi 0 8 Bar.% i BUAinATU MOro B iHTepBasli Temneparyp
50-2750C. TakoX AOCiIXKeHOo, O 1i MaTepiasy, 32 PaXyHOK HasIBHOCTI Y HUX BiIKpPUTOI HAHO MOPUCTOCTI, €
Bpa3/uBi 1o Aii atMocdepu i NoTpebyI0Th 3aXUCTy IIISIXOM HAaHECEHHS TOHKUX IJIiBOK TOBIMHO 10 100 HM. B
KiHLIi 3BiTY IPUBOIUTLCS OOI'PYHTYBAHHSI YOMY IlepeXif, Bif IPOCTUX MigpuiB BaHAil0, TUTAHYy Ta MarHilo 10
KOMIIJIEKCHUX TiIPUAIB, IO MIiCTATb Y COOi a30T, NPU3BOAUTH IO CYTTEBOTO MOJINIIEHHS IPaBiMETPUYHUX,

TepMOIJ,I/IHaMi‘{HI/IX Ta KiHETUYHUX XapPaKTEPUCTUK.

Pedepar aHIJIiHCBKOIO:

The search for alternative energy sources and their widespread use in various industries is acquiring significant
relevance at the present time. Hydrogen is considered as one of the most promising sources due to the fact that its
earth reserves are practically inexhaustible, and its extraction is possible with the use of various technological
methods, including the creation and operation of nuclear-industrial complexes based on high-temperature gas-
cooled reactors, as well as using the energy generated by operating nuclear power plants. For the use of hydrogen
on an industrial scale, materials capable of storing and releasing hydrogen in significant quantities should be
created. Our research is aimed at creating solid-state structures that can accumulate large amounts of hydrogen.
The report formulates the basic principles for the formation of (V, Ti, Mg)Nx porous nanocrystalline hydrogen
storages using ion-beam assisted deposition (IBAD-method). The data of electron microscopic studies
demonstrate the structures of thin films at all stages of their growth: from 5 nm to 1 ?m. It is considered how the
bombardment with gas ions during the film deposition contributes to the formation of intergranular nanopores. It
is shown that nanoporous (V, Ti, Mg)Nx films can absorb hydrogen in an amount up to 8 wt.% and release it in the
temperature range of 50-275°C. The conducted studies showed that investigated materials due to the presence of
open nanoporosity are susceptible to atmospheric effects and have to be protected by the thin films up to 100 nm
thick. The report provides the rationale that the transition from the simple vanadium, titanium and magnesium



hydrides to their complex hydrides containing nitrogen, leads to a significant improvement of the gravimetric,
thermodynamic and kinetic characteristics.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: CTBOPEHHS Ta JOCIIiI)KEHHS TBEPAOTIIbHUX HAKOTIMYYBAYiB BOJHIO HA OCHOBI
HaHOKPUCTaJIiYHUX KOMIIJIKCHUX TiIpUIiB BaHAil0, TUTAHY Ta MarHilo /s BUpPilleHHs TpobjieM aTOMHO-BOIHEBO]

€HepreTruKu

Hassa HTII aHr/1ificbKOI0: Creation and investigation of solid state hydrogen storages based on
nanocrystalline complex hydrides of vanadium, titanium and magnesium for atomic-hydrogen energetic problems
decision

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJbTaTH:

l'asy3p 3aCTOCYBaHHS: ATOMHA eHepreTika
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Onuc HTII: Po3po6ienuit MeTos CTBOPEHHS TOHKOIUTIBKOBUX HAHOKPUCTAJIIYHUX HAKOTINYYBAYiB BOAHIO.
JloBeneHo, 0 TBEPAOTINIbHI HAKONNYYBadi BOJHIO MOXKYTh YTPUMYBaI 3HAYHY HOTO KiJIbKiCThb K Y
MOJIEKYJISIPHOMY, TaK i aroMmapHoMy cTaHi. CTBOpeHi Ta JocifiKeHi HaHOKpucTasniuHi nopucti (V,Ti, Mg)N
CTPYKTYpH, sIKi 30ATHI aKyMyJII0BaTH 6inbu1 HX 7 Bar.% BogHio npu Tucky 0,3 MIla y mpozoBx He 6inbi, Hixk 10

XBUJINH.
ConiaibHO-eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjs:
BrnpoBagskeHHs HTII: He snposamxkeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 2018-2020
3aKiHYeHHs eTamy:
Cno>kuBavi NPOAYKILii: €spomna, Amepuka, Kuraii, SInoHis, Vkpaina
IlepcrieKTHBHI PUHKH: ABTOMOGisE Gy/lyBaHH, IOPTATHUBHI IKepesa eHeprii
XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCT iHBECTHILiH, THC. TPH.: 6000
IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 6i3Hec-naHy: Tax
TexHiKO-eKOHOMiYHE OOrpYHTYBaHHSI: Tax
IToTeH1iaIbHUI 0OCST IPOAAIKY, THC. TPH.: 0
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HomaTKoBa iH(l)opMauiﬂ: TEXHOJIOTisl CTBOPEHHS TOHKOILIiBKOBUX HAKOIIMYYBa4iB BOJHIO

IX. Bi6siorpadivyHuii onuc



. A. Goncharov, A. Guglya, A. Kalchenko, E. Solopikhina, V. Vlasov, E.Lyubchenko Nanocrystalline porous hydrogen
storages based on vanadium and titanium nitrides. J. of Nanotechnology. Special Issue "Nanomaterials for Energy
Storage Systems", Vol. 2017, ID4106067, 10 pages, 2017. https://doi.org /10.1155 /2017 /4106067 2. A. Guglya, A.
Kalchenko, Yu. Marchenko, E. Solopikhina, V. Vlasov, E. Lyubchenko. Nano-porous thin film VNx hydrogen
absorbents: method of production, structure formation mechanism, and properties. In book: Nanophysics,
Nanomaterials, Nanotechnology, Surface Studies, and Applications. Springer International Publisher. Chapter 53.
2017, p.693-703. doi: 10.1007 /978-3-319-56422-7_53 . 3. B. BonmapeHko, A. ['on4apos, A. I'yris, B. MuiieHnko, B.
Cyxocrasel, C. YTeHKoB, K. llle6exo. [luddepeHnanpHble ceueHus reHepaluy raMMa-u3nydeHus 3 peakuum
51V(p,?)52Cr B nuamna3oHe sHepruii mpoToHoB 1-2 MaB. Te3ucs! noknanos XV koHdepeHLnn 1o ¢pr3nKe BbICOKUX
DHEprui, snepHoi Gpusnke u yckoputessim. 21-24 mapra 2017 r., XapbkoB, cTp.36. 4. A.Guglya, E.Lyubchenko. Nano
Crystalline Porous Thin Film Hydrogen Storages. J. of Nanomedicine Researches. 2017, v.5, (5), 00130.

https:/ /dx.doi: orgl0.15406 /jnmr.2017.05.00130, 5. A.Guglya, E.Lyubchenko. Thin film hydrogen storages. In book
"Handbook of Ecomaterials” Springer International Publisher, 2017, p.1-27. doi: 10.1007 /978-3-319-48281-1_144-16.
A. Guglya, E. Lyubchenko. Ion beam-assisted deposition of Cr-N, Ti-N and V-N thin films. In book: "Emerging
Applications of Nanoparticles and Architecture Nanostructures", Elsevier Publisher, 2017, p. 68-102. 7. A. Guglya, A.
Kalchenko, Yu. Marchenko, E. Solopikhina, V. Voyevodin, R.Vasilenko, V. Vlasov, E. Lyubchenko. Structure of nano-
porous VNx thin films obtained by ion beam-assisted deposition technology. Thin Solid Films, (in press).

X. 3aKJII0YHi BiZOMOCTI

KepiBHUK IOpUAUYHOI 0CO6H lllynbra Mukosna ®enoposur
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