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1. EnexTpoocazKeHHS HIKeJII0 Ta KOMIIO3UTIB 3 €JIEKTPOJIITIB HA OCHOBI HU3bKOTEMIIEPATYPHUX €BTEKTUYHUX

PO3YMHHUKIB

2. Electrodeposition of nickel and composites from electrolytes based on deep eutectic solvents

Pedepar:

1. IuceprauiiiHa po60Ta NpUCBAYE€HA BCTAHOBJIEHHIO OCHOBHUX 3aKOHOMIPHOCTEN €J1IeKTPOOCAIPKEHHS HiKeJIeBUX
Ta HAHOKOMIIO3ULIMHUX TOKPUTTIB Ni/TiO2 3 ioHHUX PilvH — HU3bKOTEMIIEPATYPHUX €BTEKTUYHUX PO3YNHHUKIB Ha
OCHOBI X0JI1iH xy10puzy, etusenraikosio Ta NiCl2. BctaHoBiieHO, 110 Y HU3bKOTEMIIEPATYPHUX €BTEKTUYHUX

PO34YMHHHNKAX 3pOCTaHHA KiJIbKOCTi BOOU MMPUBOOUTH OO SMEHIIEHHS TYCTUHU, TIOBEPXHEBOT'O HATATY, B'I3KOCTI Ta



IiBUIIEHHSI TUTOMOI €JIEKTPOIPOBIAHOCTI, TOA] sIK 36ismbieHHs1 KoHLeHTpauii Ni(Il) - 7o 36iybIIeHHs TYCTUHY,
[IOBEPXHEBOTO HAaTATY, B'SI3KOCTI Ta MOHKEHHS IUTOMOI eJIeKTPONPOBigHOCTi. [TokazaHo, 1o peakuii
€JIEKTPOOCAI)KEHHS / eleKTpopo3unHeHHs Ha Ni-esekTpopi y pigkux cymimax (o mictste ethaline, NiCl2 Ta
I06aBKU BOIM), BiflOYBaIOTLCS SIK HEOOOPOTHI €JIEKTPOXiMiuHi IpolLiecyu. BBeleHHS BOAY 3MEHIIY€E MIBUAKICTb
IepeHeceHHs 3apsy B peakuii esiekTpoocamxeHHs Ni, 110 BUKJIMKAHO iHAMBiAyanbHOIO afcopOIiielo MOIeKy BOOU
Ha NoBepxHi rifpodinpHOro Hikemo. [ligBuIIeHHS TemnepaTypH, IOHWKEHHSI I'YCTUHY Ta BBeJ,EHHS J01aTKOBOI
BOJM CIIpUsie OTPUMAHHIO Oi/IbII SIKICHUX i OJIMCKYy4UX [TIOKPUTTIB, 3 BUXOJOM 32 CTPYMOM peaKiiii
enekTpoocamkeHHs Ni 61u3pkum 10 90-100%. ITokazaHa MOKIIMBICT €J1€KTPOOCAIKEHHSI HAHOKOMIIO3UTIB
Ni/TiO2 3 HU3bKOTEMIIEPATYPHOTO €BTEKTUYHOr0 po3ynMHHUKA ethaline. [ToBepxHi rajibBaHiYHUX 0Ca/liB CTAIOTh
6isbI NPiOHOKPUCTANIYHUMU PU 3POCTaHHI KOHIEHTpAallii BOAY B €J1eKTPOJIiTi. BBejeHHS J0aTKOBOI BOIU
3MEHIIY€E CTYIiHb HEOJHOPIIHOCTI €JIEKTPOOCaiKeHUX Ni-IOKpUTTiB. BCTaHOBJIEHO, 10 BBEJEHHS BOIY B
€JIEKTPOJIT Ha OCHOBI DES He npu3BoguTh 10 NOTIPIIEHH €KCIIyaTalliiHUX BIaCcTUBOCTEN Ni IIOKPUTTIB.
MikpoTBepaicTh i KOpo3ifiHa CTiMKiCTh NiBULLYIOTHCS IIPU 30ibIIeHHI BMICTY Bonu. 1711 MIKpOTBEpAOCTi
HaHOKpHUCTasiyHUX Ni-IOKpUTTIiB criocTepiraeTbcs obepHeHHs epekTy Xosna-Tletya. BBeeHHs 100aTKOBOi BOAU B
cucremy, mo mictuth ethaline Ta Hikesb XJ10pU, 3MEHIIyeE CTYIiHb MiKDOHEOHOPIIHOCTI €JIEKTPOOCAAKEHUX Ni-
NOKPUTTiB. [ToKazaHo, 10 cniBocamkeHHs 4acTUHOK TiO2 3 HikesleM IPUBOIUTD 4O BarOMOTroO MOJIMNIIEeHHS
(YHKLiOHAJIBHUX BIACTUBOCTEN IIOKPUTTIB. MIKpOTBEPZIiCTb i KOPO3iiiHa CTiMKiCTb B arpeCUBHOMY CEPELOBUIL Y
KOMIIO3UTIB BUIL, HIXX ¥ YMCTOrO HiKeo. Inkopnopauis yactuHok TiO2 y HikesleBy MaTpHULIIO Hafla€e TIOBEPXHIi ocany
(oTOKaTANTUYHY aKTUBHICTb CTOCOBHO (POTOXIMIUHOI peakiiii pyiiHyBaHHS opraHiuHux 6apBHUKIB. Kit040Bi cyoBa:
€JIEKTPOOCAII)KEHHS, HiKeJlb, HiKeJIEBi TOKPUTTS, KOMIIO3UTH, XOJIiH XJIOPU], €TUJIEHTJIKOJIb, HIKEJIb XJIOPUJ, iOHHI

PiAvHY, HU3bKOTEMIIEPATYPHI €BTEKTUYHI PO3UMHHUKY, (PYHKLIOHAJIbHI BIACTUBOCTI.

2. The thesis is devoted to the electrodeposition of nickel and Ni/TiO2 composite coating from a special kind of
ionic liquids, deep eutectic solvents based on choline chloride, ethylene glycol and NiCI2 (as hexahydrate). It is
found that the growth of water content in low-temperature ionic liquids leads to a decrease in density, surface
tension, viscosity and an increase in conductivity. An increase in the concentration of Ni(II) ions results in an
increase of density, surface tension and viscosity and a decrease of electrical conductivity. It is shown that
electrodeposition / electrodissolution reactions on Ni electrodes in liquid mixtures occur as an irreversible
electrochemical processes, and the addition of water reduces the rate of charge transfer in the reaction of
electrodeposition of Ni. An increase in temperature, a decrease in density and the introduction of additional water
provide to fabrication of high-quality coatings. The current efficiency of Ni electrodeposition reaction reaches
90-100%. The content of the titania dispersed phase in composite coatings depends on the TiO2 concentration in
the plating bath, the applied current density, and the stirring rate; it may reach 2.35 wt %. Keywords:
electrodeposition, nickel, nickel coatings, composites, choline chloride, nickel chloride, ethylene glycol, ionic
liquids, deep eutectic solvents.
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