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Research Status and Prospect of Iodine Positive
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Abstract Zinc-iodine batteries are considered to be one interesting class of prospective electrochemical en-
ergy storage device due to their high safety, good reversibility, and low cost. However, the zinc-iodine
batteries still face several issues related to the poor conductivity of iodine and its compounds, the high sol-
ubility of iodides in aqueous electrolytes, and the sluggish I /I, redox reaction kinetics. These drawbacks
often result in severe self-discharge, poor rate performance, and limited cycling stability. This paper re-
views recent research progress addressing the aforementioned issues related to the iodine cathode in zinc-io-
dine batteries. It mainly includes the working mechanism of zinc-iodine batteries, discusses the challenges
faced by iodine cathodes, and provides a comprehensive overview of strategies for their improvement.
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Fig. 1 (a) Schematic diagram of a zinc-iodide battery with I, as iodine source; (b) Schematic

diagram of a zinc-iodide battery with I as iodine source
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Fig. 2 (a) Schematic illustration to obtain InOF-1-derived hierarchically porous HCNS with their differentiated carbonized
stages at different temperatures; (b) Voltage profiles of HCNS/I, s and CNT/I, s at 1 A/g; (¢) Voltage
profiles of HCNS/I under different current densities; (d) Cycling stability of at 1 A/g
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Fig. 3 (a) Synthesis of acrylic fiber/iodine (GC-PAN/I) and its advantages as positive electrode for zinc-iodine batteries;
(b) Comparison of CV curves of GC-PAN/I and GC-PAN/HI at 0. 1 mV/S; (c) The magnification
performance of GC-PAN/I at current density of 1 ~ 20 C!
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Table 1 Improvement strategies of positive electrode and its corresponding performance of zinc-iodine battery

PO 1E FEL AV i RErE ZER EZ PN
ACF 1 mol/L ZnSO, GF 90@3 000 1C [25]
cC 2 mol/L ZnSO, Nafion 91@200 227 mA/g [26]
. 2 mol/L Zn(CF;S0,),
EZiRT ZCmK, CO; GF 98. 3@35 000 0.5C [27]
0. 1 mol/L Znl

CMK-3 2 mol/L ZnSO, GF 80. 6@39 000 10 A/g [28]
BCyp 1 mol/L ZnSO, GF 96@150 100 mA/g [29]
SR HLHESE HCNS 2 mol/L ZnSO, GF 87@15 000 1A/g [30]
Co[ Co, /4 Fe;, (CND; ] 2 mol/L ZnSO, GF 81. 2@400 100 mA/g [31]

s - KA 1 mol/L Na, SO,
PB GF 94@1 500 4 A/g [32]

0.1 mol/L H,SO,
NPC 1 mol/L ZnSO, GF 80. 9@10 000 10C [34]
CNSs 2 mol/L ZnSO, GF 85@6 000 20 C [35]

RIFE B ]

N-LPC 1 mol/L ZnSO, GF 86@500 100 mA/g [36]
Fe SAC-MN 2 mol/L ZnSO, GF 80. 5@50 000 15 A/g [37]
PANI 2 mol/L ZnSO, GF 79@700 1.5 A/g [38]
) GC-PAN 2 mol/L ZnSO, GF 97. 24@2 000 20 C [39]

EHREY '

1 mol/L KI+PVP+

CF SAM 70@600 100 mA/g [40]

0.5 mol/L ZnCl,

4 gk
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