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Figure 1. Uptake of acid and water as a functiorihef

Membrane properties such as resistance to ionic concentration of acid to which the membrane is sggdo
transport and barrier properties to trans-membrane for 3 membranes.
transport are of critical importance in redox flow
batteries. In our recent work on Vanadium RedamwFl
Batteries (VFRBSs), we have achieved a situatiowhitch
membrane resistance is the largest source of wltzas
in the cell. However, cross-over through the membris
still unacceptably high.

The membrane performance in the cell is largely
determined by such factors as dehydration of the
membrane in contact with concentrated electrolyte
solutions and the wuptake of solution electrolyte
components into the membrane. Little of this infation
has been described in the literature. We recdrfian a
systematic study of these properties and the membra
transport properties that result when the membriane
exposed to VFRB electrolytes. Our initial work fsed
on characterizing Nafion membranes. [1] Significacid | L B L BN BB BN LR
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uptake and membrane dehydration is observed at acid 0 3 6 9 12 15 18

concentrations in excess of ca. 0.5 M. As acidnisibed, Bathing Sulfuric Acid Molality

the conductivity of the membrane increases slightiiil

2M.  Above this concentration, the conductivity Figure 2. Membrane conductivity as a function o th

monotonically decreases. When vanadium ions &enta concentration of acid to which the membrane is sgpo

into the membrane without a high concentration @tl a for 3 membranes.

present, the membrane conductivity decreases

dramatically. When 5M acid is present, this coridity Acknowledgement: The authors gratefully acknoweedg

decrease is much less dramatic. the support of the GCEP program and the Office of
In this contribution, we begin to carry out compiae Electricity for this work.

studies of the effects of membrane equivalent wedgid
chemistry. We have studied Nafion, ‘3M-ion’ (a P¥S 1. Z. Tang, M. Bright and T. Zawodzinskybmitted.
with a straight perfluorobutylsulfonate sidechain),
SDAPP, a highly cross-linked sulfonated aromatic
polymer and several anion exchange membranes. The
uptake of acid and vanadium, conductivity, watemteat
and transport rate of vanadium species have bedregr

In Figure 1, we show water and acid uptake regalts
1100 EW Nafion, 825 EW 3.M-ion and 425 EW SDAPP.
The same general trends that we previously repated
shown by all three membranes, with SDAPP taking the
most acid and water into the sample at a given acid
molarity. In Figure 2, we see that SDAPP exhilzits
relatively high conductivity over much of the consgimn
range. In the oral presentation, we will discusssé data
as well as other transport phenomena in an attémpt
elucidate critical influences on conductance anolsr
over in VRFB membranes.



