O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0419U002952
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 14-06-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bo6poga Jlina CepriiBHa

2. Bobrova Lina S.

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HaykoBOi creniagbHOCTI: 02.00.05
Ha3zBa HayKoBOIi cIeniaJIbHOCTI: Esekrpoximis

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jata 3axHcTy: 07-06-2019

CreniaJbHICTh 32 OCBITOIO: Ximis

Micue po6oTH 34,00yBayva: [lepskaBHuil BULIMIl HABYAJIBHWIL 3aKy1a] "YKPAiHChKUI I€P>KaBHUI XiMiKO-

TEXHOJIOTIYHUY YHIBEpCUTET"

Kopg 3a €IPIIOY: 02070758

Micue3Haxoa>KeHHS: npocr. [arapina, 8, M. [IHinpo, JIHINponeTpoBChKUil p-H., JIHIIPONEeTPOBChKa 06,

49005, Vkpaina

dopma ByracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi Creniaai30BaHOl BYEHOI paju). [l 08.078.01

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: [lepkaBHWIl BULIMII HABYA/IbHUIL 3aKy1az, "YKPaiHChKUIL

Ilep>KaBHUI XiMIKO-TEXHOJIOTIYHMIA YHIBEPCUTET"
Kopg 3a €IPIIOY: 02070758

Micneaﬂaxo,zm(emm: npoct. l'arapina, 8, M. [JHinpo, JHIIponeTpoBChKU P-H., [JHIIponeTpoBchka 0611,
49005, Vkpaina

dopma ByracHOCTI:
Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IToBHEe HaﬁMeHyBaHHH lopn,rmquoi ocoou: Jlep>kaBHUI BUIIUI HaBYaJIbHUM 3aKJaf, "YKpaiHCbKUN
Iep>KaBHUM XiMIKO-TEXHOJIOTIYHUI YHiBEpCUTET"

Kopg 3a €IPIIOY: 02070758

Micue3Haxoa KeHHs: npocr. larapina, 8, M. JIHinpo, JIHinponeTpoBchKuii p-H., JIHiNponeTpoBchKa 0611.,
49005, Vkpaina

dopma BiracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
Mosga guceprTariii:
Koau TemaTHyHHX PyOpHK: 31.15.33

Tema guceprarii:
1. EnextpoocaiKkeHHs XpOMY 3 iOHHUX PifuH, o MicTaTb XpoM(Ill) xytopuy, i XoJiH Xjopup

2. Electrodeposition of chromium from ionic liquids containing chromium(III) chloride and choline chloride.

Pedepar:

1. lucepranifina po60oTa MprucBssYeHa BCTAHOBJIEHHIO OCHOBHUX 3aKOHOMIPHOCTEN eJIeKTPOOCAIPKEHHS XPOMOBUX
IIOKPUTTIB 3 iOHHUX PiIH — HU3BKOTEMIIEPATYPHUX €BTEKTUYHNUX PO3YMHHUKIB Ha OCHOBI criosyk Cr(III).
BcraHoB€HO, 110 Y HU3BKOTEMIIEPATYPHUX €BTEKTUYHUX iOHHUX PifiHaX, 1m0 MicTaTh Cr(l1l), 3pocTaHHs KibKOCTI
BOJM IIPUBOJUTH 10 3MEHIIEHHSI I'YCTUHY, IOBEPXHEBOTO HATATY, B'I3KOCTI Ta MiIBULIEHHS €JIeKTPOIIPOBIAHOCTI.
[TokazaHo, mo y gocaigxenux DES onHovacHo 3i ctyniHyacTum po3psigom ioHiB Cr(IIl) Ha kaToi BinOyBaeTbcs
€JIEKTPOXiMiYHe BUiJIEHHS BOJHIO, & TAKOX BIIPOBAIPKeHHS1 Kap6oHy y MOKPUTTS, 10 IPUBOAUTD O OCAIKEHHS
amop¢duux Cr-C nokpurTiB i3 BMicToM Xpomy 6;113bk0 80 Mac.%. BusiBieHo, 110 BBeJIeHHS BOJY IIPUBOAUTD 1O

Pi3KOro nafiHHg BUXOAY 32 CTPYMOM PEaKIiii 0CaJiKeHHs XpOMY Ta MOTipLUIEHHS 30BHIMIHBOT'O BUIJINY OCA/iB.



BcraHoBi€Ha MifBUILEHA CTIKICTD 10 aHOLHOTO PO3YMHEHHS Ta KOPO3ii XpOM-KapOOHOBUX MIOKPUTTIB, OCAIPKEHUX
3 €JIEKTPOJIiTy Ha oCcHOBI DES. [Toka3aHo, 1110 3aXUCHa 3[JaTHICTb IOKPUTTIB HEMOHOTOHHO 3aJI€KUTD Bif] TOBLUIVMHU
MMOKPUTTS. BUsIBJIeH] e/IeKTPOKaTaTiTUYHI BIACTUBOCTI XPOM-KapOOHOBUX ITOKPUTTIB CTOCOBHO peakiiii
€JIEKTPOBU/IiIJIEHHS BOLHIO Y JIyKHOMY Ta KUCJIOMY cepenoBuinax. Kio4osi c10Ba: €J1IeKTPOOCAIPKEHHS, XPOM,
XPOM-KapOOHOBi IOKPUTTS, XOJiH Xaopu, xpoM(I1I) xsopup, ioHHi pigyHY, HU3bKOTEMIIEPATyPHI €BTEKTUYH
PO3YMHHUKHY, QYHKLiOHAJIbHI BJIACTUBOCTI.

2. The thesis is devoted to the investigation of the basic features of electrodeposition of chromium coatings using
deep eutectic solvents containing Cr(III) compounds. It was established that increasing the amount of water in
low-temperature ionic liquids containing CrCl3, ChCl and H2O in the molar ratios of 1:0.5:x and 1:2.5:x respectively
(where x = 6, 9,12, 15 or 18) resulted in a decrease in density, surface tension and viscosity and an increase in
conductivity. It was stated that the stepwise electroreduction of Cr(III) ions (with the formation of intermediates -
compounds of Cr(II)) was accompanied by the hydrogen evolution reaction and the introduction of carbon into the
electrodeposits via the chemical degradation of organic components of the electrolyte adsorbed on the electrode
surface. It was determined that the water addition resulted in a sharp drop of the current efficiency of chromium
electrodeposition and the deterioration of the surface appearance of coatings. An increased resistance to the
anodic dissolution and corrosion of chromium-carbon coatings deposited from an electrolyte based on DES was
established. It was shown that the protective ability of the coatings did not monotonically depend on the thickness
of the coating. It was stated that the chromium-carbon coatings obtained from the electrolytes based on DES
exhibited enhanced electrocatalytic properties towards the hydrogen evolution reaction in alkaline and acidic
aqueous media. Key words: electrodeposition, chromium, chromium-carbon coatings, choline chloride,
chromium(III) chloride, ionic liquids, deep eutectic solvents, functional properties.
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