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Determination of diffusion coefficient of VO** in
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electrical conductivity measurement
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Abstract: The diffusion coefficient determination of VO* in Nafion 1135 membrane by electrical conductivity
measurement was studied. The resistances of the electrolyte with different VO** concentrations in 0. 1 mol/ L vitriol
solution and the solution with Nafion 1135 cation exchange membrane were measured by AC impedance technique.
The membrane resistance was obtained by the difference of the resistances with and without membrane. The results
show that the curves representing the relation of the membrane solution and solution resistances with the inter-elec-
trode distance are parallel straight lines, whatever the composition of the solution is. The membrane resistance
grows with increasing VO™ concentration. The calculated diffusion coefficient of VO in Nafion 1135 cation ex-
change membrane is 4.5 x 10" m*/ s by the relation of diffusion coefficient and conductivity in biionic system based

on the Nernst-Plank diffusion-convection equation.
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Fig.2 Relations between electrode distance and

resistance in vanadium ( IV) sulfate vitriol solution

(a) —¢(VO™): ¢(H*)=0.016: 0.1; (b) —¢(VO™):

¢(H")=0.013: 0.1;

(¢) —c(VO™ ) : ¢(H")=0.009: 0.1; (d) —¢(VO™ ) : ¢(H" )= 0.005: 0.1
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