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Abstract : Here is implemented MATLAB program to analyze the characteristic curves of
cyclic voltammetry which involves the multi-electron electrode reaction considered as key pro-
cesses in electrochemical systems. For the electrochemical mass-transfer system, Fick's concen-
tration equation subject to semi-infinite diffusion model for the boundary condition was
discretized and solved by the explicit finite difference method. The resulting concentration val-
ues were converted into currents at each node by using Butler-Volmer equation. Based on the
good agreement between the present numerical solution and the existing experimental results,
effects of kinetic constants and CV scan rates on the reaction mechanism in multi-electron
transfer processes were investigated effectively.
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Fig. 1. Model for the electrode process includes electrode
kinetics (Butler-Volmer equation), diffusion(Fick's laws),
and chemical reaction.
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Fig. 2. The time and space grid for the explicit finite
difference method.

Table 1. Parameters used in MATLAB simulation

Parameter Values Remark
Einitial 0-2 V -
Eswilching -08V -
C* 2.5x107°M Ref. 8
Ds 1073 cm?/s Ref. 8
A 1 cm? -
E) 0232V .
E) 05V -
ay, O, 0.5 -
k(l) 4 cm/s -
kg 2.5 cm/s -
Scan rate 1.16 V/s Ref. 8
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Fig. 3. Comparison of exiting experiments with present
simulations.
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Fig. 4. Effect of scan rate on CV double peaks.

Table 2. Variation of peak current and peak potential with scan rates

Peak current x 10° (A)

Peak potential (V)

Scan rate (V/s)
1 2 3 1 2 3 4
0.1 42.5 58.5 -22.3 -41.3 -0.26563 -0.52813 -0.46875 -0.2075
0.5 94.5 130.0 -49.4 -92.0 -0.26688 -0.52938 -0.4675 -0.20688
1.0 133.3 183.3 -69.3 -129.8 -0.2675 -0.53 -0.46688 -0.20625
1.3 151.7 208.7 -78.7 -147.7 -0.2675 -0.53125 -0.46625 -0.20625
1.5 162.8 223.9 -84.3 -158.6 -0.2675 -0.53125 -0.46625 -0.205
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Fig. 5. Effect of heterogeneous reaction rate constant(k’)
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