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The Mass Transfer and Current Distribution of

Vanadium Redox Flow Battery
SUN Hong' ,ZHUANG Kaiming’ , YU Mingfu’

( 1. School of Transportation Engineering, Shenyang Jianzhu University, Shenyang, China, 110168 ; 2. School of
Mechanical Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract ; In order to research the mass transfer and reaction mechanism inside of the battery ; ana-
lyze the distribution of the vanadium ion concentration, the electrolyte potential and the current
density of the electrolyte. Also aiming at studying the influence of the electrolyte concentration to
both the electrolyte potential and over-potential. A three-dimensional mathematical model was es-
tablished to simulate the mass transfer regularity in all vanadium flow batteries basing on coupling
its inner transferring principle with reactions. when discharging, reactant ions concentration de-
creased gradually and product ions changed reversely along the electrolyte flow direction. Electro-
lyte current density reached to its maximum on the membrane surface but decreased gradually a-
long two sides of the current collector flow direction. The electrolyte potential decreased gradually
along the electrolyte flow and the direction from the cathode to the anode. The electrochemical re-
action was more intense around the current collector. The proton transfer in the Nafion membrane
mainly relied on electroosmosis effect and concentration effect.
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Table 1 Geometric parameters of the model

Ly/mm  L,/mm  L,/mm HEHEK x5E/mm  H/mm

4.0 4.0 0.18 35 %35 35.0
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Fig.3 The concentration distribution of vanadium
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