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Abstract: The electrodeposition behavior and nucleation mechanism of Co™ in choline chloride-ethyl-
ene glycol (ChCI-EG) were studied by cyclic voltammetry (CV) and chronoamperometry (CA). The
results show that the redox reaction of Co* in ChCI-EG is a one-step two-electron reaction. CV data at
different scanning rates indicate that the redox reaction of Co* in ChCI-EG is irreversible. The transfer
coefficient o is 0.369. The electrocrystallization process of Co*in the ChCI-EG conforms to the
three-dimensional continuous nucleation model.
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Fig.1 Cyeclic voltammetry curves of ChCI-EG system
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Tab.1 Oxidation-reduction peak data of cyclic voltamme-

try curves at different scanning rates

v/ By i,/(mA - By i/ (mA- EN | g
(mV-s™) pe cm?) e cm?)
40 | —1.151| —1.544 | 0.057 | 0.045 | —1.085|0.416
50 | —1.158| —1.906 | 0.071 | 0.066 | —1.076|0.335
70 | —1.170| —2.230 | 0.056 | 0.086 |—1.104|0.416
100 | —1.188| —2.602 | 0.082 | 0.141 |—1.1050.331
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Fig.5 Chronoamperometry curves at different potentials
in the ChCI-EG-CoCl, system
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Fig.6 Fitting of dimensionless time-current curves to

three-dimensional nucleation model
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