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Abstract; The purpose of this paper is to study the effects of proton exchange membrane thickness
on charge and discharge characteristics and AC impedance properties of all-vanadium redox flow
battery. Four different kinds of thickness of proton exchange membranes ( Nafionl17 ,Nafionl15
Nafion212 and Nafion211 ) are respectively set in the battery cell,and the volt-ampere characteris-
tics and the AC impedance properties are tested and analyzed by all vanadium flow battery system.
According to the equivalent circuit method, the equivalent circuit elements are researched ,and then
the Ohm impedance and Faraday impedance are received. The results shows that under the same
electrolyte concentration,increase of proton exchange membrane thickness can prolong the charge
and discharge time of the battery ; When the thickness of the membrane is certain,increasing the e-
lectrolyte concentration can increase the charge and discharge time of the battery ; With the increase
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of proton exchange membrane thickness,ac impedance spectroscopy moves to the right; Increasing

the thickness of proton exchange membrane can increase the Ohm impedance. The conclusion is

that all vanadium flow batteries equivalent circuit consists of ohm impedance , the positive and neg-

ative Faraday impedance and positive and negative capacitance ; And reduce the thickness of proton

exchange membrane can reduce the Ohm impedance,, which can improve the charge and discharge

performance of all vanadium redox flow battery.

Key words:all vanadium flow battery ; proton exchange membrane ; charge and discharge charac-

teristics ; AC impedance
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Table 1  Thickness of proton exchange membrane
used in the test
Nafion RIS JEJE/ um
Nafionl17 175
Nafionl15 120
Nafion212 50.8
Nafion211 25.4
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