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Table 1 Chemical compositions of plating solutions

Group Compositions
Al Watts + diamonds
A2 Watts + Ti-coated diamonds
B1 Watts + SDS + diamonds
B2 Watts + SDS + Ti-coated diamonds
C1 Watts + CTAB + diamonds
C2 Watts + CTAB + Ti-coated diamonds
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Table 2 Concentration of each material of plating solution

Material Concentration/g L.
NiSO4 6H-0 280
NiCl; 6H,0 15
HsBOs 30
SDS 0.05
CTAB 0.05
Diamonds/Ti-coated diamonds 30
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Table 3 Variation of pH value for each plating solution

Group Al A2 B1 B2 C1 C2

PHinitial 3.52 3.52 3.47 3.59 3.62 3.62
PHfinial 3.86 3.83 3.80 4.02 3.80 3.73

ApH 0.34 0.31 0.33 0.43 0.18 0.11
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Fig.1 Cyclic voltammograms for nickel deposition of group Al and A2 (a), group B1 and B2 (b), and group C1 and C2 (c)
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Fig.2 Nyquist impedance diagrams for the nickel deposition of

group Al and A2
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Fig.3 Corresponding equivalent circuits of one capacitive arc

and one inductance arc
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Fig.4 Nyquist impedance diagrams for the nickel deposition of

group B1 and B2
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Fig.5 Corresponding equivalent circuits of two capacitive arcs
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Fig.6 Nyquist impedance diagrams for the nickel deposition

of group C1 and C2
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Table 4 Values of R; at different potentials ()

-0.75 14.7 9.65 2100 2200 56 33

—0.85 1.98 3.2 3800 3.65 45 1.2

-0.95 1.23 5.8 5580 1.8 0.73 055

E/V Al A2 Bl B2 C1 C2
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AL, EHAE IS NITE T Ti SRR TR AT
o XZF R Ti &NIA RIS RTS8, A
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Fig.8 SEM images of pure diamond in Ni coating (a) and Ti

coated diamond in Ni coating (b)
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Fig.9 SEM images of Ti-coated diamond-Ni coating (a), Ti-coated diamond-Ni coating with SDS (b),
and Ti-coated diamond-Ni coating with CTAB (c)
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Effect of Surfactant on Coelectrodeposition Behavior
of Ti-Coated Diamond-Ni Composite

Zhang Li, Wang Richu, Zhang Chun, Wang Naiguang
(Central South University, Changsha 410083, China)

Abstract: The effects of anionic surfactant (sodium dodecyl sulfate, SDS) and cationic surfactant (cetyl trimethyl ammonium bromide,
CTAB) on the coelectrodeposition of Ti-coated diamond-Ni composite plating were studied. The electrolytic deposition behaviour of
nickel was investigated using cyclic voltammetry (CV) and electrochemical impedance spectroscopy (EIS). The results indicate that the
diamond coated with Ti exhibits better infiltration when contact with Ni plating in contrast with that without Ti coating. The SDS with a
concentration of 0.05 g/L inhibits the electrolytic deposition of Ni. However, the CTAB with a concentration of 0.05 g/L promotes the
transfer of Ni®* ions and accelerates the electrolytic deposition of Ni. The addition of SDS and CTAB refines the Ni coating and favours
the evolution of hydrogen in the course of electrolytic deposition. Moreover, SDS and CTAB both decrease the number of pinhole and
pitting in the coating.

Key words: coelectrodeposition; diamond; cyclic voltammetry; AC impedance; surfactant
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