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1. Incepraniiiny po60Ty IPUCBSIYEHO BUPIIIEHHIO aKTyaJbHOTO HAYKOBO-TIPUKJIAHOTO 3aBJaHHS — pO3poOLi
HayKOBUX 3aCaji KEPOBAHOIO €JIEKTPOXIMIYHOIO CUHTE3Y KATaJiTUYHO aKTUBHUX, KOPO3IMHOTPMBKUX Ta
3HOCOCTIMKMX [IOKPUTTIB OiHAPHMMU CIIJIaBaMU CUCTEMU KOOanbT-BaHaL il (Co-V) 3 KOMIIJIEKCHUX LIUTPaTHUX
€JIEKTPOJIITiB, a TAKO>XX BUKOPUCTAHHIO OTPMMAHUX MaTepiajliB B TEXHOJIOTISIX OUYUIIEHHS [TOBITPSIHOTO 6aceiHy i
BOJHEBOi eHepreTuku. OOrpyHTOBAHO CKJIaf, CTabiIbHOTO UUTPATHO-CYIb(ATHOTO €JIEKTPOJIITY Ha OCHOBI Cyibdarty
BaHanuiy (VOSO4) ta cysedary KobanbTy, [ie MigBUIeHa KOHLIeHTpaLis JiiraHy 3abesnedye HafiliHe
KOMILJIEKCOYTBOPEHHS CTilKiCTh CUCTEMU B Yaci. BcTaHOBIIEHO, 110 es1eKTpoocamykeHHs ciyapy Co-V nepebirae 3a
MEXaHi3MOM iHYKOBAHOTIO CIiBOCAQ/I)KE€HHS], B SIKOMY iOHM KOOA/IbTy BUCTYNAIOTh TEPMOAVHAMIYHUMU MeJliaTOpaMu
BiTHOBJIEHHS CTiIKMX OKCHBAHAIi€BUX KOMILJIEKCIB. [JOBEIEHO IepeBaru HeCTaliOHAPHOTrO YHIIIOJISIPHOTO

iMITyJIbCHOT'O PeXXUMY NOJISIpU3aliii, IKUH 32 paxyHOK peJakcalii qudysifiHoro npueseKTpogHOro mapy B repio,



nay3 3abesmneyvye 1ijiecripsiMoBaHe IPaHUYHE JIeTyBaHHS CIIJIaBy BaHafieM Ha piBHi 1,20 -1,50 mac.% (3rigHo mateHTy
Yxpainu N2 155542) 3i cTabinbHUM BUXOZOM 32 cTpyMoM 60- 80 %. [TokazaHo, 1110 JieryBaHHS BaHAliEM BUKJIMKAE
edeKT aucTopcii KpucTasniyHoi rpaTku rekcaroHaabHoro 0-Co Ta HAaHOJUCIIEPTYBaHHS CTPYKTYPH 3 GOPMYBaHHIM
piBHOMIPHOTrO I7106yIIpHOrO penbedy (po3mip cpepoinis 4-7 MKM). Lle 3yMOBIIIO€ 3pOCTaHHS MiKPOTBEPIiCHUX
XapaKTePUCTUK 0CaZiB 10 MiKoBUX 3HaUYeHb 5400-5800 MIla, mo y 3,5 pasa Bulie 3a IOKa3HUKHU 11711 BUXiTHO]
KOHCTpyKUi#HOi cTani CT. 20. EkcnepuMeHTanbHO 3aiKCOBaHO BUCOKY IIPOTUKOPO3iiHY TPUBKIiCTb IIOKPUTTIB Y
cysb(paTHUX Ta XJIOPUIHUX CEPELlOBUIIAX: TYCTUHA CTPYMY KOpo3ii 3HMXKyeTbcs 10 1,2 10-2A /M2, a iHTerpanbHui
edexT 3axucHoi aii csirae 95,8%. [JoBeieHO BUCOKY reTePOreHHO-KaTaliTU4Hy aKTUBHICTb C(OOPMOBAHUX MTOKPUTTIB
cucremu Co-V y npoliecax HU3bKOTeMIIEPaTYPHOI JeTOKCHKallii OBITpSHOro 6aceiiHy Bii BUCOKOTOKCUYHUX
okcupiB HiTporeHy (NOX, CTymniHb OYMILEHHS cKazgae 0 = 94,8 %, KoHcTaHTa wBUAKOCTI peakuii K = 4,82 10-3c-1).
Po3po6seHo Ta npecTaBieHo IPUHLMIIOB] iHKEHEpPHO-TEeXHIYHI CXEMU YCIIIIHOI iHTerpauii po3pooieHnx
KarajmiTryHux natpoHiB Co-V'y ¢inbrpoBenTUNALiNAHI arperatu (PBA). IlinTBepykeHO BUCOKY €HeproepeKTUBHICTb
IIOKPUTTIB 5K 6e3IJIaTUHOBUX KaTOJHMX MaTepiasiB [J1s IPOMUCIIOBUX BOJLHO-JIY>)KHUX €JIeKTPOJIi3ePiB: 32 PaXyHOK
BMCOKOi T'YCTMHU CTPyMy 00MiHy (-1g jO = 3,36) nocsraeTbcs 3HMKEHHS IMTOMUX BUTPAT €JIEKTPOEHEPTii Ha
BUPOOHULITBO BOAHIO Ha 15-20% mpu cTabiIbHOMY €KCILTyaTalliilHOMY pecypci rajibBaHiYHOI BAHHU B MeXKax 450-
500 Aron/nm3 6e3 KopuryBaHHs ckiany. O6’eKT JOCTiIKeHHs — IPOLEeCU eJIeKTPOXiMiYHOTO POPMYBaHHS
(YHKLiOHAJIBHUX [IOKPUTTIB Ha OCHOBI CIIJIaBiB CUCTEMU KOOAIbT-BaHAL il i3 LUTPATHUX €JIEKTPOJIITIB Ta ix (pizuko-
XiMiuHi BacTUBOCTI. [IpegMeT nocigKeHHs — 3aKOHOMIPHOCTI BIUIMBY CKJIA[ly €JIEKTPOJIITY Ta [IapaMeTPiB
HECTaliOHAPHOIO €JIEKTPOJIi3y Ha KIHETHKY CIIIBOCAI;)KEHHS, CTPYKTYPY, MiIKDOTBEPZICThL, KOPO3iiHY TPUBKICTb Ta
KaTaJliTH4Hy aKTUBHICTb IOKPUTTIB Co-V. MeTolo nucepTaliiiHoi po60Tu € po3pobdKa HayKOBUX 3acal, KEPOBAHOTO
€JIEKTPOXIMIYHOTO CMHTE3Y KaTaJiTUYHO aKTMBHUX, KOPO3iiHO- Ta 3HOCOCTIMKUX ITIOKPUTTIB cryiaBamMu Co-V 1

3dCTOCYBdAHHS B TEXHOJIOTIIX OYMIIEHHSA HOBiTpHHOFO 63CCﬁHy Ta BO,I[HCBOi €HEPIreTUKU.

2. The dissertation is devoted to solving a relevant scientific and applied problem - the development of scientific
principles of controlled electrochemical synthesis of catalytically active, corrosion-resistant and wear-resistant
coatings with binary alloys of the cobalt-vanadium (Co-V) system from complex citrate electrolytes, as well as the
use of the obtained materials in air purification technologies and hydrogen energy. The composition of a stable
citrate-sulfate electrolyte based on vanadyl sulfate (VOSO4) and cobalt sulfate is substantiated, where the
increased concentration of the ligand ensures reliable complex formation and stability of the system over time. It
is established that the electrodeposition of the Co-V alloy proceeds according to the mechanism of induced
coprecipitation, in which cobalt ions act as thermodynamic mediators of the reduction of stable oxyvanadium
complexes. The advantages of the non-stationary unipolar pulsed polarization mode are proven, which, due to the
relaxation of the diffusion near-electrode layer during the pause period, provides targeted limit alloying with
vanadium at the level of 1.20 -1.50 wt.% (according to the patent of Ukraine No. 155542) with a stable current
output of 60-80%. It is shown that doping with vanadium causes the effect of distortion of the crystal lattice of
hexagonal o-Co and nanodispersion of the structure with the formation of a uniform globular relief (spheroid size
4-7 um). This causes an increase in the microhardness characteristics of the precipitates to peak values of 5400-
5800 MPa, which is 3.5 times higher than the indicators for the original structural steel St. 20. High corrosion
resistance of coatings in sulfate and chloride environments has been experimentally recorded: the corrosion
current density decreases to 1.2 10-2A /m2, and the integral effect of the protective action reaches 95.8%. The high
heterogeneous catalytic activity of the formed coatings of the Co-V system in the processes of low-temperature
detoxification of the air basin from highly toxic nitrogen oxides (NOx, the degree of purification is o = 94.8%, the
reaction rate constant K = 4.82 10-3s-1) has been proven. The principle engineering and technical schemes for the
successful integration of the developed catalytic Co-V cartridges into filter-ventilation units (FVA) have been
developed and presented. The high energy efficiency of the coatings as platinum-free cathode materials for
industrial water-alkaline electrolyzers has been confirmed: due to the high exchange current density (-1g jO = 3.36),
a reduction in the specific electricity consumption for hydrogen production by 15-20% is achieved with a stable
operational resource of the galvanic bath within 450-500 A h /dm3 without adjusting the composition. The object
of the research is the processes of electrochemical formation of functional coatings based on cobalt-vanadium



alloys from citrate electrolytes and their physicochemical properties. The subject of the research is the regularities
of the influence of the electrolyte composition and parameters of non-stationary electrolysis on the kinetics of
coprecipitation, structure, microhardness, corrosion resistance and catalytic activity of Co-V coatings. The aim of
the dissertation is to develop scientific principles for the controlled electrochemical synthesis of catalytically
active, corrosion- and wear-resistant coatings with Co-V alloys for use in air purification technologies and
hydrogen energy.
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