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1. HayKOBO-TE€XHOJIOTiYHi 3acaiu CTBOPEHHS IAaPyBaTUX KOMIIO3UTIB [JI51 TAJIMBHOI Ta €JIEKTPOJIi3HOI KOMIPOK 3

MOJIiMEpPHUM €JIEKTPOJIITOM Ta 3HUKEHUM BMiCTOM 6J1arOpPOJHUX METaJliB
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Pedepar:

1. Inceprauiiina po60oTa IpucBsIYeHa PO3pOOJIEHHIO HAYKOBO-TEXHOJIOTIYHUX 3acal, CTBOPEHHS MaTepiasiB
BOJHEBOI €EHEPTETUKU Ta BU3HAYEHIO TEXHOJIOTIYHUX ACIIEKTIB CTPYKTYPHOI ONITUMI3allii €JIEKTPOIiB NaJIMBHOI Ta
€JIEKTPOJII3HOI KOMIPOK i3 3HMKEHUM BMICTOM 0J1arOPOAHUX METANIB. I OCATHEHHS [TOCTaBIEHOI MeTU OyIn
BMKOHAaHI BiATIOBiHI NOCIIPKEHHS 1 CTPYKTYPHA ONTHMI3allid [TaJIMBHO-KOMipYaHOi Ta €JIEKTPOJIi3HOI CUCTEM.
Briepuie cucteMaTu30BaHO Ta ONTUMi30BaHO BUKOPUCTAHHS IIJIATUHOBUX MaTePiasliB 3 BUCOKOIO KaTaJliTUMHOIO
aKTUBHICTIO 1711 BOJHEBOI IIDOTOH-TIPOBiZHOI NAJIMBHOI KOMIPKU 3 I'YCTUHOIO MOTY>KHOCTI 10 1,1 Brocm-2. Bmict
IJIAaTMHU cTaHOBUTD 1 — 50 MKrocm-2 3amicts 3a3Budail 400 — 2 000 MkrocM-2. BcTaHOBIIEHO, 1110 CTabiIbHICTD Ta

eeKTUBHICTb BUKOPUCTAHHS IVIATUHU SK KaTaslidaTopa 3abe3redyeTbcsl 3a gornomoror ctpykrypu CeOy ta CNX.



Brepiue, 3a peaysibTaTaMy CTPYKTYPHUX LOCIIiIKEHb KaTOAY NaJMBHOI KOMipKU PO3PO6JIEHO BUCOKOE(PEKTUBHUI
MIOPYBaTUI MaTepias BUCOKOI KaTaJiTUYHOI aKTUBHOCTI Ha OCHOBI Pt Ta C, B IKOMY XapaKT€pHUM € HU3bKHAU BMICT
njaTuHy. Llefl KOMIO3UT Mae BUILMIA OTEeHIian 0o Koposii (1o 2,5 B) y nopiBHSHHI 3 BioMMMU Ta HAUBUILUN
Koe@ilieHT MacoBOi akTMBHOCTI 1967 MA-MrPt-1, 0 NiATBepIKEHO 32 peaJbHUX YMOB NAJIMBHOI KOMIPKU Ta
IOBroTpUBaIMX T€CTIB. ONTUMI30BaHO METO] YTBOPEHHS KaTaJliTUMHOTO APy €JIEKTPOIIB MaJMBHOI KOMIPKY AJ1s
IIPOMHUCJIOBOTO HAHECEHHS. 32 MaC-CIIEKTPOMETPUYHMMU JIOCJIIIKEHHSIMY KOPO3ii aHOAY Ta KaTOMy €JIEKTPOIiB
NajJIMBHOI KOMIPKY, BUBHAYEHO CTilKicTh Marepiany Pt-CNx o noreHuiany koMmipku 1,7 B. Biepiie Takoxx
BM3HAYEHO, 10 aMOP(HUI ByIJleLb Y CTPYKTYPi aHOZHOTO €JIEKTPOY MaJIMBHOI KOMIPKU € CXWJIBHUM JI0 KOPO3ii
HaBiTh y pobodoMy AianazoHi Hanpyr nanuHoi Komipku 0,5 - 1,0 B. Briepiie po3po6yieHO CTPYKTYpy KaTaliTU4HOTrO
1apy 3 HU3bKUM BMiCTOM Ir 17151 BUCOKOE(MEKTUBHOTO IIPOTOH-IIPOBITHOTO €JIEKTPOJIi3epa 3a JOIIOMOT 00
noparkosoro mapy 3 TiC. BudHaueHO Hee(eKTUBHICTb BUKOPUCTAaHHSI KaTajizaTopa y IpuMeMOpaHHil 06J1aCTi, o
MOKe OyTH BUKOPUCTAHO IIPYU PO3POOJIEHH] KaTaJIiTUYHOrO apy aHOia /1Sl SMEHILIEHHs KOIITOBHOTO ipuziio B
TEXHOJIOTiSIX CTBOPEHHS €JIEKTPOJIi3€PiB MPOTOH-TIPOBiAHOro TUNY. KJII04OBi Cc10Ba: MOPyBaTUM MaTepiai,
CTPYKTYpa €JIEKTPO/IB [TaJIMBHOI KOMIPKH, KaTaJliTUYHO-aKTUBHI MaTepiany, MiKpOImopyBaTuil mwap, KaTaJaiTu4HUuN
IIap, peaKLii OKMCHEHHs Ta BiTHOBJIEHHS], MAC-CIIEKTPOMETPIsl, MATHETPOHHE HAINMJIEHHS], TaJIMBHA KOMIpKa,

pEBepCHA NaJIuBHA KOMipKa, eJeKTPOJIi3ep.

2. The dissertation is devoted to the development of scientific and technological bases for the creation of materials
for hydrogen energy and the determination of technological aspects of structural optimization of the electrodes of
the fuel and electrolysis cell with a reduced content of noble metals. To achieve this goal, relevant studies and
structural optimization of fuel-cell and electrolysis systems were carried out. For the first time, the use of
platinum materials with high catalytic activity for a proton exchange membrane fuel cell with a power density up
to 1.1 W cm-2 was systematized and optimized. The platinum content is in the range of 1 - 50 pg cm-2 instead of
standard values of 400 - 2000 pg cm-2. It was found that the stability and efficiency of the platinum catalyst is
provided by the multilayer structure of CeOx and CNx. For the first time, based on the results of structural studies
of the fuel cell cathode, a highly efficient porous material of high catalytic activity based on Pt and C, which is
characterized by a low platinum content, has been developed. This composite is stable to corrosion processes in
the voltage range up to 2.5V, and has a high mass activity value of 1967 mA mgPt-1, which is confirmed in real
conditions of a fuel cell and durability tests. Method for creating a catalytic layer of fuel cell electrodes for
industrial deposition has been optimized. According to the results of mass spectrometry studies of corrosion
process of the anode and cathode of the fuel cell, was determined the resistance of Pt—-CNx material to the cell
potential of 1.7 V. For the first time, it was also determined that amorphous carbon in the structure of the anode
electrode of the fuel cell is prone to corrosion even in the operating voltage range of the fuel cell 0.5 - 1.0 V. For
the first time, the structure of a catalytic layer with a low Ir content was developed for a highly efficient proton-
conducting cell using an additional TiC layer. The inefficiency of using the catalyst in the membrane region, which
can be used in the development of the catalytic layer of the anode to reduce the cost of iridium in the technology
of creating proton-conductor electrolyzers, has been determined. Keywords: porous material, fuel cell electrode
structure, catalyst, microporous layer, catalytic layer, oxidation and reduction reactions, mass spectrometry,
magnetron sputtering, fuel cell, reverse fuel cell, electrolyzer
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