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Improvement of Faradaic Efficiency of Iron with hydrogen evolution. Faradaic efficiency values
Electrode for Iron-Chloride Redox Flow Battery high as 95% was achieved at pH 2 (Figure 1). &foee,
pH is a critical factor in achieving high faradei€iciency.
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Renewable electricity generation has become impbrta

for energy security and protection of the environtne % 50 10 150 200 250 300
However, this type of energy generation requiregela Current density, mA/emz2

scale energy storage systems to deal with the

intermittency of generation. Specifically an ecietidly, Figurel. Effect of electrolyte pH and current dgnsn
scalable and inexpensive energy storage systeeedea the faradaic efficiency of iron deposition.

[1].

Among the several types of redox flow batteries aund
consideration, the iron-chloride redox flow battean be Acknowledgement
a promising candidate for addressing the challeofe
future energy storage systems. Iron as a low-cust;
toxic, and abundant material is attractive for ao-e
friendly large-scale energy storage system. Thst fir
report of the iron-chloride redox flow battery way
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Hruska and Savinell in 1981[2]. References
The reactions in the iron chloride redox flow bgttare 1. Z. Yang, J. Zhang, M.C.W. Kintner-Meyer, X. LD,
shown below: Choi, J.P. Lemmon, J. LiGhem. Rev., 111 (2011), 3577.
(+) electrode : 2FeGh26 = 2FeCh+ 2CI  E°= 0.77V (Zigl_éil)v.ll-éruska, R. F. Savinel, Electrochem. Soc., 128,
(-) electrode : Fe + 2Ck FeC} + 2¢ B =-0.44V T

Cell reaction: Fe + 2Fegt 3FeC}) El=1.21v

Since the reversible potential for hydrogen evolutis
more positive to that of the iron deposition reati
hydrogen evolution reaction occurs unavoidably e t
negative electrode during charging. Hydrogen eimtut
decreases the charging efficiency to as low as 50%
depending on the electrolyte composition [2]. Thev |
charge efficiency causes reduction of round triprgn
efficiency and loss of electrolyte.

This study focuses on finding theptimal electrolyte
composition and experimental conditions for achigvi
high faradaic efficiency at the negative electrédean
iron-chloride redox flow battery.

A 3 molar solution of ferrous chloride solution was
prepared at room temperature under argon flow. The
argon flow prevents the oxidation of the ferrous.io
Electro-deposition and electro-dissolution of ireras
studied using a glassy carbon rotating disc working
electrode (RDE). A Ag/AgCI electrode was used &s th
reference electrode, while a platinum electrodeeskias
the counter electrode. The experiments were coaduat
various current densities and rotation rates. fahedaic
efficiency of deposition was measured under various
experimental conditions.

In highly acidic media, iron electro-deposition quates



