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Abstract— Chlorosulfonated homogeneous and asymmetric membranes were tested as separator for the all vanadium
redox-flow battery. The membranes were prepared by chlorosulfonation of the polyethylene film in vapor phase. In the
case of a homogeneous membrane, area resistivity of 0.5Q - cm’? in 2M KCl aqueous solution was obtained at chloro-
sulfonation time of 120 min. In the case of an asymmetric membrane, area resistivity 1.0Q - cm® in 2M KCl aquous solu-
tion was reached at chlorosulfonation time of 120 min. The electrical resistance of membranes in the redox-flow battery
were also measured. The electrical resistance of homogeneous membrane has a lower value than that of an asymmetric
membrane. The durability of chlorosulfonated homogeneous and asymmetric membrane which is determined by the oxida-
tion degradation in acidic vanadium solution, was 3 months, respectively.
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Fig. 1. The conceptual picture of the homogeneous and asymmetric
membrane.
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Fig. 2. Measuring equipment of area resistivity in 2M KCl aq. solution.
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Fig. 3. Experimental set-up with mini cell and measuring cell.
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Fig. 4. Electrical potential measuring cells with the membrane.
(Each half cell has three lugging capillary tubes)
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Fig. 5. Potential distribution in the measuring-cell at open circuit of
40 % SOC using Ag/AgCl electrode.
(Point names refer to the point in Fig.4. The cell has the PE-X
cation exchange membrane)
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(b) Discharge
Fig. 6. Potential distribution in the measuring-cell during charge-
discharge at 40 % SOC.
(Point names refer to the point in Fig. 4. The cell has the PE-X
cation exchange membrane).
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