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Abstract The effects of electrolyte concentration on the electrochemical properties of Fe4[Fe(CN6)I3
(FeHCF) as a novel active material for the electrode of aqueous zinc-ion batteries was investigated.
The electrochemical reactions and structural stability of the FeHCF electrode were significantly
affected by the electrolyte concentration. In the electrolyte solutions of 1.0-7.0 mol dm™, the
charge-discharge capacities increased with increasing electrolyte concentration, however gradually
decreased as the cycle progressed. On the other hand, in the 9.0 mol dm™ electrolyte solution, the
initial capacity was relatively small, however showed good cyclability. Additionally, the FeHCF
electrode after five cycles in the former electrolyte solutions, had a change in crystal structure,
whereas there was no change in the latter electrolyte solution. This suggests that the performance
of the FeHCF electrode is greatly influenced by the hydration structure of zinc ions present in

electrolyte solutions.
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Fig. 1. Linear sweep voltammograms of the FeHCF electrode in (a) 1.0, (b) 3.0, (c) 5.0, (d) 7.0, and (e)
9.0 M ZnCl, dissolved in water at a scan rate of 0.1 mV s and pH of each solution



120 SS™HE=EX M11¥ H2s

1.0 1.2 0.6
1st — 1st — 1st
(@ —— 5th 06 (b — 5th 0.4 (0 — 5th
0.54 e
0.24
E £ 00y E
2 007 = T 00
e 0 -0.64 e
5 5 5 -0.2
O s ¢ 0
-1.24 -0.44
-1.0 T T T T T -1.8 T T T T T -0.6 T T T T T
00 02 04 06 08 1.0 1.2 00 02 04 06 038 1.0 1.2 00 02 04 06 08 1.0 1.2
Potential / V vs. SCE Potential / V vs. SCE Potential / V vs. SCE
1.0 ot 0.3
- 1s —1st
(d —— 5th (e) — 5th
0.2+
0.5+
E £ o1
3 00— z
] © 0.0+
-0.51
-0.1
-1.0 T T T T T -0.2 T T T T T
0.0 02 04 06 038 1.0 1.2 00 02 04 06 038 1.0 1.2

Potential / V vs. SCE

Potential / V vs. SCE

Fig. 2. Cyclic voltammograms of the FeHCF electrode in (a) 1.0, (b) 3.0, (c) 5.0, (d) 7.0, and (e) 9.0 M
ZnCl, dissolved in water at a scan rate of 0.1 mV s™
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Fig. 3. Crystal structure of FeHCF at room temperature.
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Fig. 4. Charge and discharge curves of the FeHCF electrode in (a) 1.0, (b) 3.0, (c) 5.0, (d) 7.0, and (e) 9.0

M ZnCl, dissolved in water at 0.1 C.
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