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Reaction mechanism of V( IV)/ V( V) redox couple
at graphite felt electrode
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Abstract: The V( IV)/ V( V) reaction mechanism was investigated on a graphite felt electrode by means of cyclic
voltammetry, polarization curve and impedance spectroscopies. Cyclic voltammetry analysis indicates that V( IV)/ V
( V) redox reaction at graphite felt electrode is quasi reversible. A certain chemical reaction step is suspected to fol-
low the electron transfer step of this reaction. The T afel slope value (0. 124) obtained from the polarization curve a-
grees well with theoretical value (0. 12) when the electron transfer step is supposed to be the rate determining step.
Impedance spectroscopies at various potentials were studied and simulated by equivalent circuits. The impedance val-
ue of the electron transfer step modified is greatly higher than the others, which shows that the electron transfer

step is the rate determining step. This further confirms the conclusion obtained by polarization curve test.
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Table 1 Electrode kinetic parameters modified by

equivalent circuit at different potentials

Potential/ R./ On(CPE) Ru/ Q.(CPE) R/ W/
mV (Qeem®)  y/sesm)  a0<nc ) (2em®)y(ses ) aoc1c 1) (@0 em?) (S~ 09
0 2. 686 0.077 09 0.2142 202.3 0.018 41 0.782 1.82x10°%  2.659% 10~
100 1.798 0.024 74 0.3688 42.78 0.055 92 0.467 8 2292 1.522% 10" 9
150 2. 168 0.1423 0.292 6 0.02222 0. 020 94 0.2937 271.4 2.751% 10"
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