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2. Electrosynthesis of nickel-based nanocomposites from methanesulfonate electrolytes

Pedepar:

1. B pucepTariiiitifi po60Ti BUsIBI€Hi OCHOBHI 3aKOHOMiIPHOCTI €JIeKTPOOCaI>KEHHSI HAHOKOMIIO3UTiB HA OCHOBI

HiKeJIIO i3 CyCIIeH3iliHUil Ta iICTUHHUX METUJICY/Ib(POHATHUX €JIEKTPOJIiTiB. BCTAaHOBJIEHO BIJIMB YMOB €JIEKTPOJII3Y

Ha CTPYKTYpY, Qi3uKO-XiMiuHi, POTO- Ta eeKTpOoKaTaJdiTUYHi BJaCTUBOCTI HAHOKOMITO3ULIIMHUX ITIOKPUTTIB.
CdopmysiboBaHi OCHOBHI YMOBU (DOPMYBaHHSI HAHOKOMITO3UTIB i3 iICTUHHUX €JIeKTPOJIITiB, B IKUX HEPO34YNHHI
rizpoJiizoBaHi CIOJIyKY IIPEKYPCOPIB YTBOPIOIOTHCS B IIPUEJIEKTPOLHOMY LIapi ITpy 36ibieHHi pH 0CTaHHBOTO
6e3rocepeiHbO il 4ac eJIeKTPOoJIi3y. BusiBIeHO OCHOBHI 3aKOHOMIPHOCTI CIIiBOCaI>)K€HHS HiKeJIo i pocdopy i3
MeTUJICYIbHOHATHOTO €J1IeKTPOIiTy. [ToKka3aHo BIJIMB HeMeTaseBoi (pa3u B HiKesleBiil MaTpULLi Ha BHYTPillIHi

HaIpyXeHHs, MikpoTsepaicTb, poto- (Ni-TiO2, Ni/TiO2) ta enexkrpokarasnitiyny (Ni/CeO2, Ni-P) akTUBHICTb,



MarHiTHi BnactuBocTi (Ni-P) HAaHOKOMIO3UTiB. 3alIPOIIOHOBAHO HOBUI CHOCIO MiBUIIEHHS POTOKATANTITUYHO]
aKTUBHOCTI IIOKPUTTIB HiKeJIIO 3 TUTAH [IiOKCHIOM IJISIXOM HOTO OcalikKeHHs Ha IorepegHbo chOPMOBaHY HikeJieBy

MaTpHUIIIO 3 PO3BUHEHOIO IIOBEPXHEIO.

2. The thesis defines the basic characteristics of electrodepositing of nickel-based nanocomposites from
methanesulfonate electrolyte and investigates the structure, physical-chemical and catalytic properties of the
coatings. It has been shown that the titanium dioxide content of composites increases with increasing the
concentration of TiO2 in the suspension and with decreasing the current density. The introduction of the
dispersed phase into a nickel matrix leads to an increase in internal stresses, the microhardness of deposits and
photocatalytic activity. A new technique is proposed to increase the photocatalytic activity of Ni-TiO2 composite
by depositing it on a preformed nickel matrix with an extended surface. A technique for electrodepositing
composites with a dispersed phase formed in the near-electrode layer in the form of insoluble hydrolyzed
compounds of water-soluble precursors was applied. It has been established that the TiO2 content of Ni/TiO2
nanocomposites obtained from the true solution depends on the current density and Ni (II) concentration in the
electrolyte. A comparison of the photocatalytic activity of catalysts obtained from a suspension electrolyte (Ni-
TiO2) and those obtained from an electrolyte containing a soluble precursor (Ni/TiO2) shows that the latter
exhibit higher photocatalytic activity for the same TiO2 content of the deposits. It has been shown that Ni/TiO2
catalysts obtained on an extended surface nickel matrix exhibit considerably higher photocatalytic activity than
the similar deposits obtained on a smooth surface. It has been found that the amount of cerium-containing
dispersed phase in Ni/CeO2 coatings increases with increasing the concentration of Ce (IIl) in the electrolyte, pH
and current density. These composites exhibit a higher level of gloss, increased internal stresses, microhardness
and electro-catalytic activity compared to the «pure» nickel coating. The basic characteristics of the nickel and
phosphorus co-deposition from methanesulfonate electrolyte have been revealed. It is assumed that phosphorus is
formed due to electrochemical reduction of hypophosphite anions and disproportionation reaction. It has been
found that an increase in the concentration of hypophosphite anions in the electrolyte and higher pH values lead
to an increase in the phosphorus content of the coatings. An increased current density results in a reverse effect.
It has been found that an increase in the content of phosphorus in the deposits, which is observed with increasing
the electrolyte acidity and sodium hypophosphite concentration, increases the gloss, microhardness, internal
stresses and electrocatalytic activity of the coatings. It has been revealed that with increasing the phosphorus
content of coatings, the magnetic saturation decreases, and the deposits become paramagnetic.
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