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Pedepar:

1. O6'eKT BOCiIKEHHS - €J1IeKTPOOCAIPKEHHSI MT0Ti(PYHKIIOHAIbHUX KOMITO3ULIITHMX IOKPUTTIB 3
MeTaHCYIb(OHATHUX €JIeKTPOJITIB. MeTa IOCiI’KeHHs - BCTAHOBJIEHHSI OCHOBHUX 3aKOHOMipHOCTe!
€JIEKTPOXiMIYHOT'O CUHTE3y HAHOCTPYKTYPOBaHMX KOMII03ULliiiHMX NOKpUTTiB Fe-TiO2 3 MeTaHcyabdOHATHUX
€JIEKTPOJIITIB 1 BUBHAYEHHS BJIACTUBOCTEN LUX ITIOKPUTTIB. ME€TOIM JOCIIIKEHHS —~ IUKJIIYHA BOJIbTAMIIEPOMETPIs,
XPOHOAMIIEpOMETPisl, METOJL €JIEKTPOSHOTO iMIIeJAHCY (BUBYEHHS KiHETUKY €JIeKTPOXiMiYHUX ITPOLIECiB);
($oTOKONIOpUMETPIs (aHAI3 CKIaly PO3YMHIB); METOJ, IMHAMIYHOTO pPO3CilOBaHHS CBiTJ/Ia (BU3HAYEHHS PO3MOAiNY
YaCTUHOK Yy 30J1i Ta KOJIOIIHOMY €JIEKTPOJIIT] 32 PO3MipOM); CKaHYBaJIbHA €JIEKTPOHHA MiKPOCKOIIis,
€HeproiMCrepciiiHa peHTreHiBCbKa CIIEKTPOCKOTIiSl Ta pEHTreHO(a30BUil aHai3 (XapaKTepucTKa MopdoJorii,

CTPYKTYpH i XiMiYHOTO CKJIa[ly CUHTE€30BaHUX MTOKPUTTIB). TeopeTryHi Ta NpakTU4Hi pe3yabTaty: OTpUMaHuil



KOMILJIEKC EKCTIIEPUMEHTAJIbHUX JAHUX CTOCOBHO BILJIMBY CKJIAZly €JIEKTPOJITY Ta YMOB €JIEKTPOJIi3y Ha BMicT TiO2 'y
KOMITO3ULINHUX NOKPpUTTIX Fe-TiO2, ix ¢pizuko-ximiuHi,PoTo- Ta €1eKTpOoKaTaNiTH4Hi BJACTUBOCTI, € HAYKOBOIO
3aca/lol0 HOBUX BUCOKOE(EKTUBHUX, EKOJIOTIYHO 6€3MEYHNX, PECYPCO- Ta €HEPrOOIAAHUX TEXHOJIOTIN CUHTE3Y
($oTo- Ta eseKTpoKarasuizatopis. HoBU3Ha NOJIOKEHD Ta PE3YJIbTATIB: Y pOOOTI BIIEpIIE€ OTPUMAHO KOMILJIEKC
CHUCTEMATUYHUX €KCIIEPUMEHTAJIbHUX JJAHUX TIPO BIUIMB Pi3HUX (PAKTOPIiB HA €JIeKTPOXIMIiUHNI CUHTE3
HAaHOKOMII03ULlii1HUX NOKpUTTiB Fe-TiO2 3 MeTaHCYy1bHOHATHOTO €JIeKTPOJIITY Ta Ha iX CKJak, CTPYKTYPY i
BJIACTUBOCTI, 110 JO3BOJINJIO: BCTAHOBUTU KiHETUYHI 3aKOHOMIPHOCTI Ta ME€XaHi3M BIIPOBAIPKEHHS 4aCTUHOK TiO2 y
3aJIi3HY MaTPULIO Ta NIOKA3aTy, WO MPOLEC OCAIKEHHSI KOMIIO3UTY OIMCYETHCS BIOCKOHAJIIEHOIO MOZEILIIO
I'yriienbmi (B sIKift BpaXOBY€ThCS BILJIMB BMICTY AUCIIEPCHOI a3y Ha CTYIiHb 3alI0OBHEHHS IIOBEPXHi); pO3podUTHU
METOJIUKY €JIEKTPOXiMiYHOTO HaHeceHHs! 3axUCcHOi I1iBku CeO2 3 po3uuHYy, 10 MiCTUTh iI0HU METaHCYIb(POHATY
uepito(1ll) Ha moBepxHio nokputTiB 3a7iza Ta KEIT Fe-TiO2 3 MeTo10 mifiBUILIEHHS iX KOPO3iiHOi CTiIKOCTi; BUSIBUTU
BIUIMB PO3Mipy 4aCTOYOK JUCIIepCHOI (pa3u, criocoby ix cuHTedy Ta moaudikaii ionamu Ag+ Ha MopdOoJIoTiio
IIOBEPXHI Ta KOMIJIEKC BJIACTUBOCTEN KOMIIO3ULIIMHMX [TIOKPUTTIB; OLIIHUTU POTOKATAIITUYHY aKTUBHICTb
HAaHOKOMIIO3ULiHUX NOKPUTTiB Fe-TiO2 y peakuisix poTOXiMiUHOI feCTPyKLii JesKuX opraHiuHMUX 6apBHUKIB;
BM3HAYUTY €JIEKTPOKATAJIITUYHY aKTUBHICTb KOMIIO3ULiTHUX TaJIbBAHOOCAMIB y IIPOLIECAX BUIiNIEHHS BOOHIO Ta
KUCHIO y JIYKHOMY CepeloBuIL (sika MoB's13aHa 3 HasiBHicTIO TiO2 Ta/a6o okucHO-BinHOBHUX Popm Ti203-TiOH,
110 MiJCUJIIOIOTh eJIeKTpoKaTamiTuuHuil BiuB). Cpepa BUKOPUCTAHHS: Pe3ysibTaTu AucepTaliiiHoi poboTu o0
BIUJIMBY CKJIQJly €JIEKTPOJITY Ta YMOB €JIEKTPOJIi3y Ha BMicT TiO2 y KOMINO3ULIHUX NOKPUTTSIX, iX (i3UKO-xXiMivHi,

($oTO- Ta eJ1eKTpOKaTaJiTUYHI BIACTUBOCTI MalOTh iCTOTHE 3HAUYE€HHS /IJ1SI €JIeKTPOXiMii.

2. The object of research is the electrodeposition of polyfunctional composite coatings from methanesulfonate
electrolytes. The purpose of the study is to establish the basic laws of electrochemical synthesis of nanostructured
Fe-TiO2 composite coatings from methanesulfonate electrolytes and determine the properties of these coatings.
Methods of research - cyclic voltammetry, chronoamperometry, method of electrode impedance (study of kinetics
of electrochemical processes); photocolorimetry (analysis of the composition of solutions); the method of dynamic
light scattering (determination of the distribution of particles in ash and colloidal electrolyte by size); scanning
electron microscopy, energy dispersion X-ray spectroscopy and X-ray diffraction analysis (characteristic of
morphology, structure and chemical composition of synthesized coatings). Theoretical and practical results: The
complex of experimental data on the influence of electrolyte composition and electrolysis conditions on TiO2
content in Fe-TiO2 composite coatings, their physico-chemical, photocatalytic and electro-catalytic properties is
a scientific basis for new high-efficient, environmentally safe, resource and energy-saving technologies of
synthesis of photo and electrocatalysts. Novelty of the Positions and Results: In the work for the first time a
complex of systematic experimental data on the influence of various factors on the electrochemical synthesis of
nanocomposite coatings of Fe-TiO2 from methanesulfonate electrolyte and on their composition, structure and
properties was obtained; to establish the kinetic patterns and the mechanism for the introduction of TiO2 particles
into the iron matrix and to show that the composite deposition process is described by an improved Guglielmi
model (which takes into account the influence of the content of the dispersed phase on the degree of surface
filling); to develop the method of electrochemical application of a protective film CeO2 from a solution containing
cerium ions of methanesulfonate (III) on the surface of iron coatings and Fe-TiO2 in order to increase their
corrosion resistance; to find out the influence of the size of the particles of the dispersed phase, the method of
their synthesis and modification by Ag + ions on the surface morphology and the complex of properties of
composite coatings; To estimate photocatalytic activity of Fe-TiO2 nanocomposite coatings in reactions of
photochemical destruction of some organic dyes; Determine the electrocatalytic activity of composite galvanic
substances in the processes of hydrogen and oxygen release in alkaline media (which is related to the presence of
TiO2 and / or oxidation-reducing forms of Ti2Z03-TiOH, enhancing electro-catalytic influence). Scope: The results
of the dissertation work on the influence of the composition of the electrolyte and the conditions of electrolysis on
the content of TiO2 in composite coatings, their physico-chemical, photo and electro-catalytic properties are
essential for electrochemistry.
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