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Mesoscopic Analysis of Diffusion Behavior of Water in
Nafion Membrane
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Abstract: The mass transfer characteristics of water in the membranes of the Vanadium Redox
Flow Battery were studied from mesoscopic perspective. The Nafion membrane and water coarse-
grained model were constructed by using the dissipative particle dynamics simulation method in the
Materials Studio software. The three-dimensional topological structure of water channels in Nafion
membrane was analyzed to study the effect of temperature and water content on the diffusion be-
havior of water in Nafion membrane. The results showed that, with the increase of water content,
the interconnection water channels formed in the proton exchange membrane ,the number of sulfo-
nic coordination number of acid groups in the membrane and the diffusion coefficient of water in
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the membrane increased. As the temperature rises, the diffusion coefficient of water in the mem-

brane increases. Most of the water molecules coordinated around the sulfonic acid groups are dis-

tributed in the range of 0.5 nm. Conclusion is that increasing the water content and the temperature

in a certain range are favorable for the proton transfer in the Nafion membrane,and the perform-

ance of the vanadium redox flow battery can be improved.

Key words : dissipative particle dynamics; mesoscopic structure ;nafion membrane ; vanadium redox

flow battery
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