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Fig. 1 Cyclic voltammograms obtained during the electrod-

eposition of nickel without and with different con-

centrations of ATU
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Tab. 1 Effects of ATU concentration on nucleation potential

(K., crossover potential (E¢o) and overpotential (NOP) during

nickel electrodeposition

ATU/(mg-L") EJV Eco/V NOP/mV
0 -1.143 -0.894 249
5 -1.168 -0.896 272
20 -1.191 -0.905 286
50 -1.198 0.9 298
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Fig. 2 Cathodic polarization curves measured during the ele-
ctrodeposition of nickel without and with different

concentrations of ATU
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Tab. 2 Effects of ATU on the kinetic parameters during

nickel electrodeposition

ATU/

(me-Ly BV bIV-de) @ id(A-em?)
0 -0.875 0.19 0.15 87x10°
5 -0.873 0.18 0.16 88 x10°
20 -0.886 0.15 0.19  4.6x 10°
50 -0.904 0.13 022  29x10°
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Fig. 4 Current transient curves in the absence (A) and presence of 50 mg- L' ATU (B) at different potentials
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Fig. 5 Comparison of the dimensionless experimental data derived from the current transients with the oretical models for diffu-

sion controlled 3D instantaneous and progressive nucleation
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Tab. 3 Nucleation rate constant (4 ) and nucleation number density (V) for nickel nucleation on glassy carbon electrode from

the additive free solution and solution containing 50 mg-L"' ATU

N Additive free 50 mg- L

10° N/(cm?) Al(s™) 10° N/(cm?) Al(s™)
-1 3.26 191.38 4.47 66.46
-1.1 4.14 211.45 5.77 65.99
-1.2 498 233.38 6.15 64.2
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Fig. 6 Potential dependence of the crystal growth rate
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Effect of Allylthiourea on Nickel Electrodeposition from
Solution Containing Ammonia and Chloride

HE Ya-ning, YUAN Liang, DING Zhi-ying, LIU Shi-jun’
(School of Chemisiry and Chemical Engineering, Central South University, Changsha 410083, Huanan, China)

Abstract: The effects of allylthiourea (ATU) concentration on the cathodic polarization behaviour, nucleation and surface mor-
phology of nickel electrodeposited on the glassy carbon electrode from ammonia-ammonium chloride-water (NH,-NH,CI-H,0)
solutions were investigated by cyclic voltammogry, cathodic polarization and current transient methods. The results revealed that
the addition of ATU inhibited nickel deposition, which was enhanced with an increase in ATU concentration from 5 to 50 mg-L".
The initial deposition kinetics corresponded to a model including instantaneous nucleation and diffusion controlled growth. In the
presence of ATU, the initial nucleation of nickel electrocrystallisation remained unchanged. However, the number density of nuclei
increased and the crystal growth rate decreased. Furthermore, the addition of ATU apparently made the grains finer, leading to the

formation of a more compact and uniform nickel deposit as compared with that without ATU.

Key words: nickel electrodeposition; NH;-NH,CI-H,O solution; allyl thiourea; additive
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