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Vanadium Redox Flow Batteries (VRFBs) are now
intensively studied with an eye toward commercélan
[1-4]. Substantial progress recently has been nadard
improving the VRFB performance via modifying
electrodes, membranes, electrolytes and cell
configuration. In addition, a range of basic stadif
electrode kinetics, membrane properties, current
distribution and other aspects probing thesitu and ex
situ behavior of components and cells have been reported
[5]. The majority of the cell studies reported fsed on
the behavior under situations corresponding tagha btate
of charge of the battery.

In this contribution, we move toward descriptionfs o
performance under more realistic operating conakitioA
VRFB operating as a grid storage system will likbly
maintained at roughly 50% state of charge (SoCjndur
operation. The extent to which the system can be
operated at very low state of charge has a sigmific
effect on system economics. This has led us tanbeg
studies as a function of SoC to isolate additional
performance factors in the system.

To begin to illustrate the effect of SoC, in Figaifeand
2, we show some typical polarization curves obtiine
with 100% and 50% SoC. Clearly, the SoC has a
significant effect on mass transport aspects ef dall
performance.

We recently integrated a reference electrode ihto t
VRFB, enabling us to isolate the kinetics of each
electrode. Using this approach, we have found tiet
positive electrode kinetics is strongly affectedtbg SoC
at the compositional extremes. We speculate thiatis
associated with the presence or absence of a pigyio
identified mixed-valence complex.

In the talk, we will elaborate on these resultsngss
combinations of polarization and ac impedance data
further elucidate the effects of SoC. We will pd®s a
detailed description of the physical causes ofbiteerved
effects.
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