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AHHOTAIUSA

Crtpykrypa u 00beM TMILIOMHOM padoThl: 47 CTpaHUL, AUILIOM COJIEPHKUT
21 wmocTpaiuio, 5 TabIInll, KOJTMYECTBO UCIIOIb30BAHHBIX HCTOYHUKOB: 47.

KiawueBbie cJjoBa: KATAJIM3ATOPHI, HUKEJIb,
TEPMOPACIIEITJIEHHBIM I'PAOUT, KOMIIO3UTHI,
SJIEKTPOXMMHNYECKOE BbIJIEJIEHME BOJIOPOIA, PACTBOP IIEJIOYN.

Obvexm ruccneaoBaHus — KOMIIO3UThI HUKEIS C YIIEPOAOM Pa3HbIX COCTABOB
KaK KaTajau3aTopbl AIEKTPOXUMUYECKOTO BbICIIEHNS BOJOPOAA.

IIpeomem ucclienoBaHUsl — KaTAIUTUYECKAsE aKTUBHOCTh KOMIIO3UI[MOHHBIX
MaTepuaioB Ha OCHOBE HHUKEIS M yIiepoda B BJIECKTPOXUMUYECKOM IMpOLECCEe
BBIJICJICHHSI BOJIOPOJa U3 PACTBOPA LIECJIOYH.

Llens pabomwi: OllEHKa KaTaIUTUYECKOM AKTUBHOCTH KOMITO3ULIMOHHBIX
KAaTaJIM3aTOPOB HA OCHOBE IOPOIIKOB HUKENA M yriiepoga B mporecce OBB u3
pacTBOpa LIEJI0YH, ONIPEICTIEHNE KaTaTUTUIECKN aKTUBHOM TIJIOLIAAN IOBEPXHOCTH
MOPOIIKOB U OLIEHKA UX KOPPO3UOHHOW YCTOMYMBOCTHU B IIPOLIECCE IKCILTyaTal[UH.

Memoowl uccnedosanus: pentrenodaszoBwiii ananus, MK-cnekrpockomnus,
CKaHHpYIOLIasl 3JIEKTPOHHAS MUKPOCKONMS, LUKIMYECKAas BOJbTAMIEPOMETPHS,
NOTEHIIMOCTATUYECKASI KyJIOHOMETPHSI.

Ilonyuennvie pezynomamovl U UX HOBU3HA: TIONYYEHBI ITOPOLIKOBBIE
JBYXKOMIIOHEHTHBIE KOMITO3UTHI, COCTOSIIIIME M3 MOPOIIKAa HUKENS — pe3yJibTara
BoccTaHoBieHUs: MOHOB Ni(Il) B BOJZHOM pacTBOpe TuUApaToM THIpPa3HHA, U
TEPMOPACLIEIIIEHHOTO rpaduTa.

Y CTaHOBIIEHO, UTO Jy4IlEed KaTAIUTHYECKON aKTUBHOCTBIO, B CPABHEHHUH C
ITOPOIIKAMY HUKENS U ero KoMIo3uToB ¢ TPI', xapakrepusyercss KOMIIO3ULIIUOHHBIN
noporiok Ni—TPT" (2,0 macc.%).

Jocmoeepnocms mamepuanog u pe3yromamos OUNIOMHOU padomoul: BCE
HKCIIEPUMEHTHI MPOBOAWINCH HE MeHee 3 pa3. OTHOcHUTENbHAas MOrPEIIHOCTh
3HAYECHUN KaTaJUTHUYECKHM AaKTUBHOM IUJIOIIAIM TOBEPXHOCTH, KOPPO3UOHHBIX
WCIIBITAHUM W LUKIWYECKOM BOJBTAMIEPOMETPUM COCTABILOT 1%, 8% u 11%,
COOTBETCTBEHHO.

Obaacmv 803MONHCHO20 NPAKMUYECKO20 NpUMeHeHUs: JUILNIOMHON paboThI
3aKiIIoyaeTcss B paszpaboTke Karanu3aTopoB BOP Ha oOCHOBE MOpOIIKOBBIX
KOMIIO3UTOB HUKEJS C YIJIEPOJIOM, KOTOPBIE MOTYT OBITh HCIIOJIb30BaHbI B KAUECTBE
AIEKTPOJHBIX MAaTEPUAIIOB B MOPTATUBHBIX T€HEPATOPAX BOAOPO/IA.



AHaTaUbIA

Crpykrypa i a0'ém abimuioMHai npanbl: 47 CTapoHAK, AIIIOM 3MSIIYAe
21 umrocTparisli, 5 TaOMiI, KOJbKACIh BRIKAPBICTAHBIX KPBIHIIL: 47.

KiarwuaBbisi CJIOBBI: KATAIJII3ATAPBI, HIKEJIb,
TOPMAPAIIYAIUJIEHBI TPA®IT, KAMIIA3ITBI, SJIEKTPAXIMIYHAE
BBI/I3AJIEHHE BAJIAPOJ1IY, PACTBOP HTYOJIAYHI.

Ab'exm dacnedasanns - KaMIIa3iThl HIKEJS 3 BYTJISIPOJIaM PO3HBIX CKIaay K
KaTajizaTapbl dJIEKTpaxiMivyHara BbUTyUYdHHS BaJapoy.

Ilpaomemam  Oacnedasanus  3’SAyIdenlla KaTaliThlyHAs  aKTBIYHACIIh
KaMIIa31IbIMHBIX MaTAPhIsJIay Ha aCHOBE HIKENS 1 BYIVIIPOY ¥ AJIEKTpaxiMIuHBIM
mparpce BhUTYYIHHS BaJIapo/ly 3 PaCTBOpA II40Iaybl.

Mbma npayvi: amPHKAa KaTaliThIYHAH  aKTBIYHACIIl KaMITa3ibIAHBIX
KaTaji3zarapay Ha aCHOBE MMapalllkoy HiKeJs 1 Byrisapoay ¥ npaiace DBB 3 pactBopa
I190J1a9bl, BBI3HAUYIHHE KATANITHIYHA aKThIyHAara IUIAIa TaBEpPXHI Maparmkoy i
alPHKa 1X Kapa3iiiHail ycToMIBacI ¥ mpamice 3KCIuTyaTalpblil.

Memaowl  Odacneoasannsi:  pIHTTreHadaszaBbl  aHami3, 1H(payblpBOHAS
CIEKTpacKamisi,  CKaHaBaJbHAasl  DJJIGKTPOHHAs  MiIKpacKaiisi,  IbIKJIIYHas
BOJIbTAMIIEPAMETPBIS, TATIHIIBIACTATHIYHAS KyJIAHAMETPHIS.

Ampoivanvias  ebiniki 1 IX  HAGI3HA:  aTPbIMaHbl  MAPAIIKOBBIS
JIBYXKAMIIAHCHTHBISI KaMIa3iThl, SIKisS CKJIAJaroIla 3 IMapailka HIKEJIsS — BBIHIKY
anHaynenHss 1€Hay Ni(Il) y BoaHbIM pacTBOpbl TriAparaMm TiapasiHy, 1
TIpMapanryamnieHara rpadity.

VYcraHoyneHa, mTO JeNiiail KaTaliThluHAal aKThIYHACIIO, Yy MapayHaHHI 3
napaimikami Hikens 1 sro kammnasitay 3 TPI', xapakrapsiyemia kammnasiibIiiHbI
napamok Ni-TPT" (2,0 mac.%).

Haknaonacybs  mamopwianay i GulHIKAY — ObINIOMHAU — Npaybl:  yCe
HKCIIEPBIMEHTHI MPABOJI31IIICS HE MEHII 3a 3 pa3bl. ATHOCHAs X10HACIb 3HAUIHHSY
KaTaJIIThIYHA aKThIYHara rJisiia naBepxHi, Kapa3iiHbIX BeINpaOaBaHHAY 1 LIbIKJIIYHAN
BOJITaMIEPOMETPHI1 ckitaaaronb 1%, 8% 1 11% anmaeana.

Bobnacyvs macuvimaca npakmvlunaea npvlMAHeHHs JBIIUIOMHANH Mpalbl
3aKiIrOYaeIa y pacmpanoyubl Katamizatapay BOP Ha acHoBe mapamkoBbIX
Kammasitay HiKels 3 BYIJISApOJaM, SIKisi MOTYI[b ObIllb BBIKAPBICTAHBI ¥ SKACIl
AJIEKTPOHBIX MATAPHISIIAY Y TApTATHIYHBIX TeHEpaTapax Baapoy.



Annotation

The volume of the thesis: 47 pages, the diploma contains 21 illustrations, 5
tables, the number of sources used: 47.

Key words: CATALYSTS, NICKEL, THERMALLY EXPANDED
GRAPHITE, COMPOSITES, ELECTROCHEMICAL HYDROGEN RELEASE,
ALKALI SOLUTION.

The object of research is nickel-carbon composites of different compositions
as catalysts for electrochemical hydrogen evolution.

The subject of the study is the catalytic activity of composite materials based
on nickel and carbon in the electrochemical process of hydrogen evolution from an
alkali solution.

The purpose: evaluation of the catalytic activity of composite catalysts based
on nickel and carbon powders in the process of HER from an alkali solution,
determination of the catalytically active surface area of the powders and evaluation
of their corrosion resistance during operation.

Research methods: X-ray analysis, IR-spectroscopy, scanning electron
microscopy, cyclic voltammetry, potentiostatic coulometry.

The results of the work and their novelty: powder two-component composites
were obtained, consisting of nickel powder - the result of the reduction of Ni(ll) ions
in an aqueous solution with hydrazine hydrate, and thermally expanded graphite.

It was found that the best catalytic activity, in comparison with nickel powders
and its composites with TEG, is characterized by the composite powder Ni-TEG
(2,0%).

Authenticity of the materials and results of the diploma work: all experiments
were performed at least 3 times. The relative error of the values of the catalytically
active surface area, corrosion tests and cyclic voltammetry are 1%, 8% and 11%,
respectively.

Recommendations on the usage: development of HER catalysts based on
nickel-carbon powder composites that can be used as electrode materials in portable
hydrogen generators.



