
� 22 O � 6 . 2 
 G | h ' Vol. 22, No. 6

2007 & 11 $ Journal of Inorganic Materials Nov., 2007A^d�1000-324X(2007)06-1051-05+rQ�piY2$ - T-�z�pÆmM���x
uzx
w}{
ys~
t|v
(imngfo jopkloq
hr 510006)℄ P�Æl�0��nHyd��1��Du5q�>-}��) 5mol/L H2SO4+1mol/L VOSO4 MyD}l�0�b)�=ÆW��FYPy5qG|}8�_��l�0�8
8��d��A y��_}6��� V (IV)/V (V) n8��� V (II)/V (III) }s~��#�M�sk}[$e�os~����3X��Du!S�D�E���)d�[}s~�����W��FYP8��=X}WlP�Du!SP%�2>)*Pd�}8���e335q��}l�0�b)�zuÆ\A y��_}68�G|}Y��Du�d�Aw3+;) 15:85 n 4:96.� � j�A y��_�d���Du�5q��b:v���O646 ADe5 �A

Graphite-Acetylene Black Composite Electrodes for All Vanadium

Redox Flow Battery

ZHANG Yuan-Ming, HUANG Qi-Ming, LI Wei-Shan, PENG Hai-Yan, Hu She-Jun

(Department of Chemistry, South China Normal University, Guangzhou 510006, China)

Abstract The voltammetric behaviors of graphite (GP) and its composites with acetylene black (AB)

were studied in 5mol/L H2SO4+1mol/L VOSO4 solution with cyclic voltammetry (CV), and surface

morphologies of the composites were observed with scan electron microscope (SEM). The results ob-

tained with voltammetry show that the redox couples of V (�)/V (�) and V (�)/V (�), as positive

and negative electrodes of all vanadium flow liquid battery, respectively, have good reversibility but low

current on the GP electrode, and the current can be improved by AB. The SEM observation shows

that the granulars of AB are dispersed evenly on the surface of sheet GP when they are mixed to-

gether. The best compositions for the positive and the negative of all vanadium flow liquid battery

determined by comparing voltammetric behavior of the composite electrodes with different content of

AB, are (wAB : wGP) 15:85 for the positive and 4:96 for the negative.
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Fig. 2 Cyclic voltammograms of composite elec-

trodes in 5mol/L H2SO4+1mol/L VOSO4 solution

Acetylene black content in the composite electodes (1)

0wt%; (2) 5wt%; (3) 10wt%; (4) 15wt%; (5) 20wt%; (6)

25wt%; (7) 100wt%
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Fig. 3 Cyclic voltammograms of 15%AB-85%GP

composite electrode at various scan rates
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Fig. 4 Relation of peak current |Ip| of Fig.3 with

square-root of scan rate v
1/2 for the 15%AB-85%GP

composite electrode
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Fig. 5 SEM images of graphite and acetylene composites

Acetylen black content (a) 0wt%; (b) 4wt%; (c) 15wt%; (d) 25wt%
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Fig. 6 Cyclic voltammograms of composite elec-

trodes in 5mol/L H2SO4 +1mol/L VOSO4 solution

Acetylene black content in the composite electrodes (1)

1wt%; (2) 2wt%; (3) 4wt%; (4) 6wt%
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Fig. 7 Cyclic voltammograms of 4%AB-96%GP com-

posite electrode at various scan rates

(1) 10mV/s; (2) 20mV/s; (3) 30mV/s; (4) 40mV/s; (5)

50mV/s
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Fig. 8 Relation of peak current | Ip | in Fig.7 with

square-root of scan rate v
1/2 for the 4%AB-96%GP

composite electrode
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