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Electrochemical behavior of Ni(Il ) in different ionic liquids

LU Jingling, XU Cunying®, LI Jianru, XIANG Qinqgin, CHEN Xiao,
HUA Yixin, ZHANG Qibo, LI Yan
(Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: The electrochemical behaviors of Ni(Il') with the addition of NiCl, to a 1-butyl-3-methylimidazolium
chloride—glycerine (BMIC-GL) ionic liquid and a 1-butyl-3-methylimidazolium dicyanamide ((BMIM]DCA)
ionic liquid were studied. Voltammetry analysis showed that the reduction potential of Ni( Il ) in [BMIM]DCA -
NiCl, ionic liquids was more positive than that in the BMIC-GL-NiCl, ionic liquid, indicating that the re-
duction of Ni(Il') in [BMIM]DCA-NiCl, was easier. In addition, the reduction reaction of Ni(Il) in both
ionic liquids was a quasi-reversible process controlled by diffusion, but the diffusion coefficient in BMIC—
GL-NiCl, was 8.92x107 cm?s, which was significantly greater than that in [BMIM]DCA-NiCl, (2.94x107 cm?s).
Current—time transient analysis showed that the electrodeposition of nickel on a glassy carbon electrode in

BMIC-GL-NiCl, ionic liquid followed the three—dimensional instantaneous nucleation mechanism, while that
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in [BMIM]DCA-NiCl, conformed to the three—dimensional progressive nucleation mechanism.

Keywords: ionic liquid; Ni( Il ); electrochemical behavior
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Table 1 Electrochemical parameters obtained

from BMIC-GL-NiCl, at various scan rates

A/ (mV-s)  EJV EV IE,. — Enl/V
10 ~0.811 -0.669 0.144
25 -0.840 -0.669 0.173
50 -0.866 -0.639 0.229
75 ~0.889 ~0.639 0252
100 -0.905 -0.664 0.243
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Table 2 Electrochemical parameters obtained
from [BMIM]DCA-NIiCl, at various scan rates

HH/ (mV-sT) EJV EV \E,. - EIV
10 -0.687 -0.652 0.035
25 -0.728 -0.681 0.047
50 -0.779 -0.723 0.056
75 ~0.809 -0.746 0.064
100 -0.840 -0.767 0.067
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from different ionic liquids
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Fig. 5 Nondimensional (i/i,)?—(t/t,) plots for the electrodeposition of Ni(Il) ions

from different ionic liquids
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Plots of i—¢2 for Ni(Il ) electrodeposition recorded by

chronoamperometry from different ionic liquids
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electrodeposition in different ionic liquids
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