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Activation Mechanism Study of Electrochemical Treated Graphite
Felt for Vanadium Redox Cell by Electrochemical
Impedance Spectrum
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Abstract The adsorption properties, wetting ability and electrochemical impedance spectrum properties of
graphite felts in vanadium electrolyte were investigated. The results show that adsorption property and wet-
ting ability were increased with increasing the extent of oxidation. The aternating current impedance dia-
gram consists of two semi circles and a line, in which the high frequency zone was ascribed to adsorption
process within porous structure and the low frequency zone to the kinetic impedance of electrochemical re-
action. The higher the extent of oxidation, the smaller the semi circle in the low frequency zone. The
changes in the value of electrochemica impedance can be explained by the increase of COOH group on the
graphite felt surfaces after electrochemical oxidation. The equivalent circuits of graphite felt electrode were
proposed and the corresponding simulated kinetic parameters were al so discussed.
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Figure 1 Weight increase of graphite felts versus their electro-
chemical oxidation extent
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Figure2 Amount of vanadium ions absorbed onto graphite felts
versus their extents of electrochemical oxidation
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Figure 3 Electrochemical impedance spectrum of graphite felt
electrode with different extent of electro oxidation (Figure a) and
the equivalent circuit (Figure b)
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Figure4 Experimental Nyquist plots and fitting results of graphite felt electrodes with different extent of electrochemical oxidation
(8) 0 Ceg ™% (b) 3000 Cog %; (c) 6000 C * g; (d) 12000 Ceg *
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Tablel Simulated kinetic parameters of equivalent circuits for EIS of graphite felt electrodes with different electrochemical oxidation

extent
Oxidation extent/(Ceg %) Ry/(Qecm?) — Qn Rn/(Qecm?) — @ R/(Qecm?)  WI(Ss>®)
YI(Ss ™ n(0<n<l) YI(Ss ™ n(0<n<1l)

0 2.622 0.01495 0.0184  3.508e-6 0.001847  0.8644 24730 4.55e—5
3000 1.798 0.02474 0.3688  0.004278  0.05592 0.4678 2292 1.522e—5
6000 3.058 0.04952 0.6551 0.01928 0.01686 0.9850 1855 1.586e—7
12000 2.168 0.1423 0.2926 0.02222 0.002094  0.2937 271.4 2.751e—8
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