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Characteristics of Carbon Paper as Electrode for Vanadium Redox Flow Battery
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Abstract: The commercial accessible carbon paper (CP) treated in sulfuric acid solution were characterized by
FTIR spectroscopy and SEM, and at the same time, their electrochemical behaviors were investigated by cyclic
voltammograms, Impedance spectroscopy and charge-discharge techniques. The results show that -COOH
functional groups come into being during acidification treatment, and CP electrode erod by sulfuric acid solution.
The VRB with modified CP electrode exhibits excellent performance under a current density of 20 mA-cm™ . The
average current efficiency reaches 95% and average voltage efficiency reaches 82% . The improvement of

electrochemical performance for the electrode is ascribed to the -COOH group and the special surface of CP.
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Fig.3  First cyclic voltammograms of carbon papers

before and after acidification(sweep rate

0.005 V-s™ at room temperature)
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Fig.4 Impedance spectra of carbon paper electrodes

before and after acidification
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Table 1 Character parameter of the carbon paper electrode befor and after acidification

Acidification Solution resistance R, / ({1+cm?)

Polarization resistance R, / ({1+cm?)

Double layer capacitance C, / (F+cm™)

Before 1.146
After 1.148

0.428 85
0.320 28

0.032 6
0.040 2
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Fig.6  Charge-discharge curve at current density (20 mA -
cm™) for carbon paper electrodes before and after
acidification
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Table 2 Average efficiency values of 20 cycles for battery with carbon papers versus the eight hours

of acidification as electrodes under various current densities

Charge-discharge current density / (mA-cm™)

Current efficiency / %

Voltage efficiency / % Energy efficiency / %

10 94.26 89.13 84.01

20 95.06 86.21 81.95

30 95.97 81.47 78.19

40 96.49 78.20 75.46
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