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Research Progress and Prospect of Aqueous Zinc lon Battery
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(State Key Laboratory of Advanced Technology for Materials Synthesis and Processing, Wuhan University of Technology,
Wuhan 430070, China)

Abstract: Zinc ion battery, a new type of aqueous secondary batteries proposed in recent years, can deliver high en-
ergy and high power density. Meanwhile, safe and efficient discharge processes, cheap and nontoxic electrode materi-
als, and easy fabrication are the advantage of Zinc ion battery, showing great practical value and developmental pros-
pects in the field of scale energy storage. In this paper, the development and exploration of aqueous zinc ion battery are
reviewed. Also the advantages and challenges of the zinc anode are summarized. Moreover, this paper analyzed the
electrochemical properties and reaction mechanism specifically. In addition, the development of cathode materials is
predicted by analyzing the insertion and extraction of multivalent ions.

Key words: aqueous zinc ion battery; cathode materials; high power density; energy storage; review

REE MBI 2 4 NIRAAE 5 1k e Ji b 2 %
X PR P A K i il A A 3 55 A A R A
SR ANFRE (0 H 2 Ak, K JEOKPHBE . MUBERIK RESE
AP IR L4 O AR R A A
e R AL A R A ) N T A
AT UL B 0 AR, (H 2 — K L g s B R

Yets B EA: 2016-3-28; WIS FEHER: 2016-06-16

P, ALGUHTIR & it 3 ) 3 EUX S A e
TR R SR AN A ORI VI T 5K, e AR A e
S (0 R 1 7o L il T 2 v e ik R

FE R, S DU KA BN AR L,
HARGERRALE 1, 15 RN S LR 1 e
FEWS1 S IR HLAEANBR FRR R el ot A ) 0 55 0

LA : RS “EEEBERR AR (2013DFAS50840); FH: #i«H % KREFFT VRIS (2013CB934103); [H
K ARBIH I A N EHEIL 4 (51425204); W18 A HE S 4 (2014CFA035); [HK H KRB IL 4 0UB 7T

4(51521001)

National Basic Research Program of China (2013DFA50840); International Science & Technology Cooperation Pro-
gram of China (2013CB934103); National Natural Science Fund for Distinguished Young Scholars(51425204); The
Hubei Provincial Natural Science Fund for Distinguished Young Scholars (2014CFA035); National Natural Science

Foundation of China (51521001)

TEE RN : FIAE(1991-), Z, EWF5E/E. E-mail: clnsmiles@whut.edu.cn

BIAEE: &9, Z%. E-mail: mlq518@whut.edu.cn



226 o B A R 22 IR

W32 %

11 RE N AE R VE AL R 34T AT I R ik o PRI,
RS RV R A G R B B TR L T R R S R Y
TR TERE EAf o (EJE, AT HLA R AT 2 L4,
SEAEAE AR b, Pt A7 AE AR R I 22 4 i o L

VAL TG KRS R A 1R 20 2% A A LA 77 Fl A 38 vy,

IXLEIA R IR T AR K i R U T . KR
UM B AT WL AR R LT R R, A Bt — D %
R A P A, P At

K ER R 8 5 L R AT WL VR 2 A
B 2, DRI /K 2R R A R A R I D R
H 5 ISR S AR H AR 7K R 1 H i,
I AE FL AR B B B S A A 1 HL B AR A,
FERC IR AR IR BN, s AR T (3K
RN SR AE, HAR M RHE K b )i, s B
PEURA R, Hrks e o, IXLEPIE RG] 7K R E T
It 1 e A LA I P o 7 R . i
A, W] LK e 04 s (8 BT A 0 38 A
HEHLA IR IR TC 3R . AE/KUR VL RE S A€ K <2 oT
=h, PR R E R s ) I, e A B
Fu s ARTENE L S A B AR Ao DRI AN AR AR
ZATERE O R R DA ) IR T KR
R it AR [ S (0 L AR R DO,

1 35T

L I Y AR — R b A, A8 AR
A [T AT A 25 ] B, 3 e AR O 1R R R 2 RN
Bivg . R BER X R H B B K IR AR g
% r= AR R o H L, B R B A A
T FA) R ot RO FH R R AR 4 5

BEFE L RN S R I R R,
T B L (Zn/MnO, HEL ) BEAR HE L (Zn/AgO
Bt ). B H B (Zn/NiOOH  H it ) FINVRE 25 /< fEL it
(Zn/Air Huith) 2T 28 20 20 70 4EAR, T 78 LA
AR F Tt R BT S, R R
b AR LR, (HICAE IR A A, PERERR e
PEAR, FLASBE K it 7 i e i PO Ak, i —
PAZE ik = 2 LN RS I  SON |CB2 s L NI 5 G
PEfE, B n] 7 W EE B K A ORI R
w1,
1.1 HEFHEBHESSFEE

BE TR T RS . SCHR[2 1742
a-MnO, (1) 2 1 2 85 i A7 B8, KBl A% 1% B
PR AR R . B T R B LLEAA K
BRIER a-MnO, N iEM, SBEEh g, &FH Zn®
(1 A R o AR B T i, Zn® AT LA

TE 4 B SRR 11 2 T P w30 R DO AR R A, tm
PATE a-MnO, B 7 AT 388 (6 1 N s 22 76 Hdts
SN, IER R R a-MnO, 43 R AR gh /AR Ak, AR Ny
R AR = A A (ZoMnaOg)« J2A4R 1K — A i AR
(Zn,MnO,) R4 18 B 1) — M 5 M (ZneMinO,) o 75130
SEAn, XEREAE P T W, B
THIBA A Mn*" . Mn® R Mn?* IR AH B4 o
T2, LI R SRR AT .

BE BT i FAL 2R B A P 1 BT, 7S A
BEE T NIER MnO, FEiE gt B i, 76 SOREE )
KPR ORI, RO R 2 A8 N B B 7,
HAZEW MnO, [FFEE b o PR o] 048 25 1 it
G M LU “ R R rEiR B B T L B A 1P P ity
B 9t 16 1 A7 bR ok ] 5 B 241

FALAR S5 I8 Ay -

fifle:  Zn > Zn*" +2¢ (1)
EM: Zn**+2¢”+2MnO, <> ZnMn, 0, )
B Zn+2MnO, <> ZnMn,0, 3)

12 HFREFHRBBHKNS

B B L AR R T (Y H AR L, B A
Ak 2E MRS . RVACR B, TEERILAELL R Y A

(1) B Pt A AT m AR %, mH R
AR RN R R REE
AR ANX, iR RS R
K12 kWikg, BEIE T3 b m s,
FHL Y fiE 35 A e AT 9A 320 W h/kg, S B HL A s
(¥ 15 %5 2242,

w2 PR, IR T HIh S I I T/
TR B e Bk AE 2 1, ARSI (Ni-MH) 2927
A B (Lead acid)® %), £ 51 fa iy(LIB)P 2,

[MnO,]

BL 1 e ) H 2 e )
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Fig. 11

(a) Effect of HD Zn compared to Zn sheet as an anode on charge and discharge profiles of cycle 2 at 5C rate
and (b) fractional capacity vS. cycle number compared for sheet Zn and HD Zn at 5C rate
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Table 1 Detailed information of univalent and multivalent ions

Species Diameter/nm D/(x107, m*s) AE/eV Storage capacity /(mA h-g™")

Li* 0.069 13.8 —-5.006 63

Na' 0.102 11.6 —4.493 68

K" 0.138 7.3 -5.601 53
Mg** 0.066 22.8 —7.282 97

Ca® 0.099 19.6 -2.092 99

Zn** 0.074 8.6 -5.540 220

La** 0.106 11.1 -10.019 101
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