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Influence of asymmetrizing terpyridine iron complexes to catholyte properties for
redox-flow batteries

(School of Advanced Science and Engineering, Waseda University,) OTakayuki Kakuchi,
Atsushi Okazawa, Kosuke Kawai, Masashi Okubo

Redox-flow batteries (RFBs) are a stationary energy storage device suitable for a
grid-scale use, where the electric and chemical energies are reversibly converted at
electrodes separated from outer tanks to store electrolytes. Although vanadium RFBs
have been commercialized, the use of vanadium causes severe disadvantages such as
cost and low energy density. To address these issues, we focus on less-expensive iron
terpyridine complexes that have higher redox potential of approximately 1 V (vs.
NHE) as an active material for the catholyte of RFBs. A new iron terpyridine complex,
18"%, was prepared in two steps. We found that mixing of a parent iron terpyridine
complex 1" and a butoxy-substituted one 13"° in acetonitrile provides an asymmetric
complex (28"?), leading to the increase in the solubility from 0.16 M (1) and 0.11 M
(1%"%) to 0.49 M. The improved solubility of asymmetric 25"? largely enhances the
energy density of the catholyte solution. We will also discuss the charge-discharge
properties of the catholyte solution.
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