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Research Progress on Zinc-ion Batteries

LIU Jiahao, HE Pingge, FAN Lizhen
(Institute for Advanced Materials and Technology, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Exploring suitable cathode materials to effectively accommodate Zn ions, optimizing Zn anode structure and clarifing the
mechanism of battery can favor the improvement of the electrochemical performance of zinc-ion batteries (ZIBs). In this review,
recent development on ZIBs was represented and various kinds of cathode materials were introduced. The structural characters,
electrochemical properties and Zn ion storage mechanism were reviewed. Some solutions to solve the problems faced by Zn anode
were described. Meanwhile, the effect of electrolyte on the electrochemical performance of ZIBs was discussed. In addition,
challenges on ZIBs and prospects for future research directions were also given.
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(a) Schematic of the chemistry of zinc-ion battery!

(b) Intercalation mechanism of zinc ions into 2x2 tunnels of a-MnO, cathode
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Fig. 1 Schematic of the chemistry of zinc-ion battery and the intercalation mechanism of zinc ions into a-MnO, cathode
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(c) Rate properties
MGS is a-MnO»/graphene scrolls; MNW is MnO, nanowire.
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(d) Cyclic stability
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Fig. 3 Morphologies and electrochemical performance of a-MnO,/graphene scrolls
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(c) XRD comparison between E-VO and V205[33 ]
Cha is charge; Dis is discharge; E-VO is layer expanded V,05'2.2H,0.

Intensity

Specific capacity/(mA-h-g™")

JOH AL E ALY Gk BE R RS 2 12 B
o T V-0 FLfL 2 iR Z5 kI 2 FEdE, BLEE S AL
WAz, MEEE V RN &%HL, V5Ol
i 2 TR P S5 K Bl 2 A8k, AT 22 25 PO it ik
A SRR A ISP 1998 4, V505
AR H VAR T AT AL Zn® D i
| 2016 4, PUIEATRRETIT OB B 7 U IE AR AL R
IR T R VoOs AT AR 2 AR S5 4 LU A Bt

FE 4b firR, HUR Vo0s FIPESEES 7 f il IEAR AR
2, Zn® 0] LAFE V05 JZ I AL, —85 Zn®'
GRS FHEBKE 20, KT T Zn™
HIEWAM R 2 M s A BAE R, Am$em 7 &5
BS1%. Fhb, Zhao HPHERTE V,05 R 5K
T, B —MRZEEER V,0522H0 449K F
(layer expanded V,0s5-2.2H,0, E-VO)(K 4c). 41l 4d
Fizs, TR V05, B-VO B B BT
715, K Zn” (A7 25 1) DA KR s s R e 1

#Zn;V,05-nH,0 “V,05 oOGraphite < Tj
(-
G
F
E
D
C
B
A - |=
Graphite JeE___
5 10 15 20 25 30 35 40
20/(°)
(b) Ex-situ XRD of V,05 cathode!*?!
800
600
ol E-VO
s 05 /|0 02
400 s 2.0
% (A
22220 R 100
200 7.%
. V,0;
Unit: A-g™!
0 . . .
0 10 20 30 40

Cycle number

(c) Rate performance comparison between E-VO and V205[33 ]
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Fig. 4 Application and elctrochemical performance of V,0s5 as zinc-ion battery cathode
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CM is carbon mat; GF is graphene foam; CF is carbon fiber; CC is carbon cloth; CNT is carbon nanotube; CP is carbon paper.
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