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Introduction

ACIOC Converter
A redox flow battery is an electrochemical energy storage device utilising the different oxidation states of ions In | D ca ©
solution. Membranes for redox flow batteries must efficiently separate these electrochemically active ions

present in anolyte and catholyte while conducting some other ion for maintaining electroneutrality during battery
charging or discharging. A good separation prevents a loss of capacity and therefore provides high coulombic

efficiency.
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In order to understand the ion exchange, we are studying model systems consisting of membranes and  rfum & - Pump
permeating ions of diverse, extreme properties. As redox flow batteries are using highly concentrated electrolyte Source: Sumtomo Electic Indusries, L. (SEI) - Copyrght 200

solutions for capacity reasons, our investigations focus on preferences in ion uptake (permselectivity) at high  vanadium redox flow battery
salt concentrations. It happens to be at such conditions, where the permselectivity drops dramatically and the  (schematic)
swelling of the membrane becomes an important selectivity limiting parameter.
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« Li* uptake is overestimated by conventional Donnan prediction :
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« Li* uptake in Nafion can be predicted, assuming an hydration shell of 4 water molecules

common assumptions [3]:
 activity coefficients within the membrane are the
same as in external solution

* electroneutrality  higher selectivity for PFSA than for SPEEK

v Influence of water uptake:  water increase is reducing selectivity slightly
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