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The Mechanism of Vanadium(IV/V) Couple Redox Reaction at Carbon Paper Electrode
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Abstract: The V(IV/V) reaction mechanism was investigated on a carbon paper(CP) electrode by means of cyclic
voltammetry, polarization curve and impedance spectroscopies. Cyclic voltammetry analysis indicated that V(IV/V)
redox reaction at CP electrode was quasi-reversible. A certain chemical reaction step was suspected to follow the

! and exchange current

electron transfer step of this reaction. The diffusion coefficient for V(IV) was 4.5x107cm?-s
density was 6.7x10™* mA -cm™. The Tafel slope value(0.127) obtained from the polarization curve agrees well with
theoretical value (0.12) when the electron transfer step was supposed to be the rate-determining step. Impedance
spectroscopies at various potentials were studied and simulated by equivalent circuits. The impedance value of the
electron transfer step modified was greatly higher than that of the others, which revealed that the electron transfer

step was the rate-determining step. This further confirms the conclusion obtained by polarization curve test.
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Fig.3 Half wave potential density as a function of the

logarithmic sweep rate for V(IV) oxidation
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Table 1 Electrode kinetic parameters simulated by equivalent circuit at different polarization potentials

Polarization R,/ CPE1 R,/ CPE2 R,/ W,/
potentials / mV (Q-cm?) Y/ (S-s™) n(0<n<1) (Q-em?) Y/ (S-s™) n(0<n<1) (Q-emd) (S+s™)
0 0.4382 0.000581 0.864 4 4.059 0.1705 0.8533 444.7 0.07169
50 0.4814 0.000497 0.8846 4.019 0.1496 0.8503 4434 0.066 40
100 0.4558 0.000534 0.8694 4.092 0.1429 0.8552 30.0 0.076 62
150 0.4450 0.000 548 0.8629 4.149 0.1122 0.8951 8.25 0.06561
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