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1.1 MWCNTSs #1445 432

MWCNTs 4 BB 4 J@ BIF 70 B e (A i i, 5
10% KOH AW EE, ¥k HNO; il 60 min, 10%HF
il 60 min, YEYEE pH G T & H
1.2 Ni-MWCNTs & & #F #B9 il & 70 14 g2 it

KM E A BPIRUT 64 Ni-MWCNTs & 4 4
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K1 MWCNTs E&UIHZ I SEM Iy
Fig.1 SEM photographs of the MWCNTs composite materials:
(a)with Ni grains and (b) without Ni grains
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Fig.2 Relation of MWCNTSs content in composite electrodeposition

and MWCNTs concentration in electrolyte
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Fig.3 Relation of MWCNTs content in composite materials and

current densities

2.8 MRKH MWCNTs &8RRI ERMWA 5
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B, N FECR I I A, $2 5 MWCNTs & &,
AR BLAT — 8 B B I G (A0 B 4b), B Bk
MWCNTSs 434 5344

Bl 4 HfiEis b MWCNTSs AN [ 9 B 1095 2 T 5

Fig.4 Effect of MWCNTs content in electrolyte on the SEM
micrographs of composite coatings: (a) MWCNTs 1 g/L
and (b) MWCNTs 2 g/L
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Composite Electrodeposit of Ni-MWCNTSs and the Electrocrystallization of Nickel

Feng Hui, Zhang Yong, Wei Yingliang, Chen Jianmin, Cui Yafeng, Zhang Tianji, Feng Shaobin
(Henan Provincial Key Laboratory of Surface & Interface Science, Zhengzhou University of Light Industry, Zhengzhou 450002, China)

Abstract: Multiwall carbon nanotubes (MWCNTSs) were prepared by composite electrodeposit in a horizontal cathode mode. The
electrodeposited MWCNTs have dense structure with a MWCNTs content of 22.45 % when using sulfuric nickel electrolyte, surface active
solvent and brightener in a MWCNT content of 2~2.5 g/L and a voltaic density of 2.5 A/dm*. The SEM results show that the MWCNTs
occupy the main volume of composite electrodepositing coating with sphere morphology for the Ni electrocrystallization. The
crystallization occurs on the sunken part and the top of tubes where the Ni grains are connected each other to form a solid composite
electrodeposits connecting the MWCNTSs matrix and crystals. The MWCNTs content of composite electrodeposition are dominated by the
MWCNTs concentration, the voltaic density and the brightener, while the connection of nickel deposition layer is dominated by the defects
number and the connection of MWCNTs, and the shortest length of defect should be 1 nm at least for nucleation.
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