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Fig. 1. Cyclic voltammetric curves under different conditions
(Do= Dg=1x10" ecm>s™). The values of K’ are 1 cm's™ (red) and
0.1 cm-s ' (blue), while the radii of the electrode are 1 mm (dotted
line) and 1 pm (solid line).
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Table 1. Mass-transfer coefficient (1) under different conditions
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Table 2. Kinetic Parameters from the Steady-State Voltammogram at a Microdisk Electrode[4]

Zi?“’ 23 Parameter 30.0 30.5 31.0 31.5 32.0 32.5 33.0 33.5
3/41
A 417 0.84
31.0 a 0.78 0.94
nAE° 9.0 27.0
A 3.49 1.49
315 a 0.77 0.87
nAE° 10.5 19.3
A 6.12 1.45 0.40
32.0 a 0.61 0.86 0.92
nAE° 6.8 19.6 414
A 5.21 3.89 0.81 0.20
325 a 0.63 0.68 0.88 0.92
nAE 7.7 9.9 28.6 56.9
A 5.34 2.50 0.43 0.08
33.0 a 0.58 0.74 0.89 0.91
nAE 7.8 13.8 40.6 81.5
A 6.45 3.74 1.55 0.12
33.5 a 0.49 0.64 0.79 0.90
nAE° 6.7 10.4 19.4 71.9
A 7.36 4.67 2.70 0.77 0.17
34.0 a 0.41 0.55 0.68 0.83 0.88
nAE° 6.1 8.8 13.3 30.4 64.0
A 5.43 3.49 1.97 0.33 0.15
345 a 0.48 0.60 0.71 0.86 0.87
nAE 7.9 11.1 16.8 47.8 67.5
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irreversible electrode process
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Table 3. Variation of AE, with ¥ under different conditions based on numerical computation

v/(Vs™ -lg(k°/m - s AE,/mV v
0.5 6.5 662.6 0.00128
0.02 7.0 617.6 0.00202
0.1 6.5 581.3 0.00286
0.5 6.0 543.8 0.00404

2 5.5 496.7 0.00639
0.01 6.5 461.5 0.00904
0.005 6.5 4247 0.0128
2 5.0 382.4 0.0202
0.1 55 342.0 0.0286
0.5 5.0 305.3 0.0404
0.002 6.0 259.8 0.0639
1 4.5 2257 0.0904
0.5 4.5 194.9 0.128
2 4.0 155.6 0.202
0.1 4.5 131.9 0.286
5 3.5 112.7 0.404
2 3.5 93.7 0.639
0.1 4.0 84.8 0.904
0.5 35 76.7 1.28
0.2 3.5 69.6 2.02
0.001 4.5 66.8 2.86
0.5 3.0 61.5 4.04
0.02 35 58.7 6.39
0.1 3.0 57.5 9.04
0.02 3.0 56.3 20.2
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Abstract

Standard electron-transfer rate constant is one of the intrinsic properties for an electrochemical reaction, which
is significant in the study of electrode kinetics. It is a key criterion for one to clarify the mechanism and pathway of a
specific electrochemical reaction, and to screening and design the electrocatalysts and battery materials. Herein, we will
introduce the measuring methods of rate constant for electrode reactions, including polarization curve, rotating disk
electrode, ultramicroelectrode, scanning electrochemical microscopy, electrochemical impedance spectroscopy, current
step, potential step and cyclic voltammetry, etc., to provide a guide to investigate electrode kinetics for graduate students
and researchers in the related fields.

Keywords: Rate constant; Mass-transfer coefficient; Stationary techniques; Transient techniques
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