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Tema guceprarii:

1. EnexTpoocampkeHHs MeTajliB pOAuHU pepymy, CIIaBiB Ta KOMIIO3UTIB Ha iX OCHOBI i3 METUIICYILOOHATHOTO
€JIEKTPOJITY

2. Electrodeposition of iron group metals, iron group-based alloys and composites from methanesulfonate
electrolyte

Pedepar:

1. lnceprarito NpUCBSYEHO BCTAHOBJIEHHIO 3araJIbHMUX 3aKOHOMIPDHOCTEN €JIEKTPOOCAIIKEHHS METaJliB POJUHU
(depyMmy, CIJIaBiB Ta KOMIIO3UTIB Ha iX OCHOBI i3 METUJICYJIb(OHATHOTO €JIEKTPOJITY, BIUIMBY CKJIaly €JIEKTPOJITY Ta
IapaMeTpiB eJIeKTPOJIi3y Ha iX CKJaf, CTPYKTYpY, Gi3UKO-xiMiyHi BIaCTUBOCTI Ta pO3pOOL y3arajabHIOIOUUX
IIPUHILMIIIB 11iJIECIIPSIMOBAHOI [Iii HA OCHOBHi (PaKTOPU €JIEKTPOOCAIKEHHS TAaKUX IIOKPUTTIB. BUsB/IEeH] KiHETUYHI
3aKOHOMIPHOCTI €J1IeKTPOBiJHOBJIEHHS iOHIB Me€TaJliB pOAUHU PepyMy i3 MeTUIICYIbHOHATHUX €JIEKTPOJIITIB Ha

TBEPIIOMY Ta PTYTHOMY €JIEKTpOZax. 3'1COBaHoO, 1110 eJIeKTPOaKTHBHUMM YaCTHHKAMU B 00J1aCTi HUBbKUX



[IOTEHI[iasliB epeBa’KHO € TiIPOKCOKOMILIEKCH METaJIiB, a B 06J1aCTi BUCOKUX MTOTEHI[ialiB — aKBAKOMILJIEKCH
MeTaJliB. 3allpONIOHOBAHO MEXaHi3M €JIeKTPOBiTHOBJIEHHS i0OHIB MeTaJliB POLUHU PepyMy, SIKU aleKBATHO OIIUCYE
eKCIIEpMMEHTaJIbHI AaHi. BcTaHOB/IEHO 3arasibHi 3aKOHOMIPHOCTI CITiBOCAIPKEHHSI MeTajliB poguHU PePyMYy, sKi
3HAXO[STh a[IeKBAaTHE IOSICHEHHS 32 YMOBH, 10 €JIEKTPOAaKTUBHUMU YaCTMHKAMU B LIbOMY IIPOLIEC] €
TiZJPOKCOKOMILJIEKCH BifTIOBiIHNMX METaJiB. 3alIpONTOHOBAHO MEXaHi3M (POPMYBaHHS KOMIIO3ULITHNX TIOKPUTTIB,
SKWJ BPAXOBY€ Pi3HY IIBUJKICTb €JIEKTPOOCAIKEHHS METAJIEBOI MaTPULi HA BUJIbHIN i HA YMOBHO 3aMHATIN
YaCTMHKaMU [1I0BEPXHI esleKTpoja. BusHaueHO peakliiiHy cxeMy YTBOPEHHS Pocdopy IIPU €1eKTPOOCAIKEHHI
criaBy Ni-P i3 MeTUICYIb(POHATHOTO €JIEKTPOJIITY. BCTaHOBJIEHO, O NiABUILEHHS pH NpUeIeKTPOAHOrO Wapy
BHACJIiZIOK Iepeobiry peakuiil yrBopeHHs Gpocdopy IpU3BOIUTH 10 30i/bIIeHHS KOHIEHTpaLii eIeKTPOaKTUBHUX
TiIpOKCOKOMILJIEKCIB HiKEeJIIO i 3HV>KEHHS [IEPEHAIIPYKEHHS BUNIJIEHHS HIKEJIIO B CILJIaB IIOPiBHSAHO i3 YMCTUM
METaJIOM. 3alIpOIIOHOBAHO CIOCI0 OAEP>KaHHS HAHOKOMIIO3UTIB i3 iCTUHHUX METUJICYJIb(OHATHUX €JIEKTPOJIITIB, IO
MiCTSITb iOHM I10JIiBaJIEHTHUX METaJIiB, B IKOMY YTBOPEHHSI OKCUIHO-TiTPOKCUIHOI nucrepcHoi ¢hasu
HaHOMacUITabHOTO po3Mipy BifiOyBaeThCs 6€310CepesHbO I1if] Yac eJIeKTPOoJIi3y IIpu nifgsuiieHHi pH

NPUEeIeKTPOAHOTO 1apYy.

2. The doctoral thesis is devoted to identifying the general regularities of electrodeposition of iron group metals
and iron group-based alloys and composites from a methanesulfonate electrolyte, to studying the influence of the
electrolyte composition and electrolysis parameters on their composition, structure, physicochemical properties,
and to the development of generalizing principles for the task-oriented adjustment of the main factors of their
electrodeposition. The kinetic regularities of electrodeposition of the iron group metal ions from
methanesulfonate electrolytes at solid and mercury electrodes have been revealed. It has been found that the
electroactive particles are predominantly metal hydroxo-complexes in the region of low potentials, and metal aqua
complexes in the region of high potentials. A mechanism of electrochemical reduction of the iron group metal ions
has been proposed, which adequately describes the experimental data. The general regularities of codeposition of
iron group metals have been revealed, which find an adequate explanation provided the electroactive particles in
this process are hydroxo-complexes of the corresponding metals. A mechanism of the composite coating
formation has been proposed, which takes into account the different rates of metal matrix electrodeposition at an
electrode surface that is free from or conditionally occupied with particles. The reaction mechanism of the
phosphorus formation during electrodeposition of the Ni-P alloy from the methanesulfonate electrolyte was
established. It was found that an increase in the near-electrode layer pH due to the reactions of phosphorus
formation leads to an increase in the concentration of electroactive hydroxo-complexes of nickel and to a
decrease in the overpotential of nickel deposition into the alloy in comparison with the pure metal. A method for
obtaining nanocomposites from true methanesulfonate electrolytes containing polyvalent metal ions has been
proposed. The proposed method implies the formation of a nano-sized oxide-hydroxide disperse phase directly
during electrolysis as a result of an increase in the near-electrode layer pH.
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