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Vanadium-based Metal-Organic Framework as Cathode Materials for
Aqueous Zinc-ion Batteries
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HUANG Liqun, SUN Jian, WANG Yanxiang

(Jingdezhen Ceramic University, Jingdezhen 333403, Jiangxi, China)

Abstract: Metal-organic frameworks (MOFs) have received much attention in the field of electrochemistry owing to their high
specific surface area, adjustable aperture and tunable structure. A typical V-MOF was synthesized by using hydrothermal
methods, where the effects of hydrothermal time on crystalline phase composition and microstructure of V-MOF and its
performance for aqueous zinc-ion batteries (AZIBs) were explored. The resulting V-MOF material, a hollow nanorod with a
valence of +4 for V after hydrothermal reaction for 36 h, has the highest electrochemical performance as an anode for AZIBs,
with a specific capacity of 144.5 mAh-g™' at a current density of 100 mA-g . At a current density of 1000 mA-g', the
Coulomb efficiency remained at 100% after 4000 charge/discharge cycles.
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4% J& A Pl HE 22 (Metal-Organic Frameworks,
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HAME ZLAEMMAIREME, % T &1
R BT m R O — P Ol Al
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Fig. 1 XRD patterns of V-MOF samples after hydrothermal
reaction for different times
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Fig. 2 SEM images of V-MOF: (a) V-MOF-12, (b) V-MOF-24, (c) V-MOF-36, (d) V-MOF-48 and (e) V-MOF-72
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(b)

B3 V-MOF-36: (a)~(d) EDS STEMETER; (e) TEM B
Fig. 3 V-MOF-36: (a)—(d) EDS element mapping image, (¢) TEM image
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4445 E5H BEE &: FIESEENEEMBHEAKRFEE FEMERMBHHR - 925 -
140 {° ‘12hCharge - 36 hDischarge F33), WE 8, FxH ik R b {H
+ 12 h Discharge - 48 h Charge
~1204 .24hCharge - 48 h Discharge 1 b1=0.32., b,=0.34. b;=0.39., b4—0.38, =
i - 24 hDischarge - 72 h Cha \ N N
%"100_*: o onchm™ T buehrse T e, 010 285 T A S A B
£ T «”“ . 100 ; 110
5 /Y 90 - 100
8 60 < ' 90
g o o 80 S
& 40 o NN 2 70 | 80 &
2 é - 70 5
& 20 4 & 60- 2
= 60 =
2 . 50
; : ; : ; : ; g 40 2
0 10 20 30 40 50 60 70 80 o .1 4 3
s 304 E]
Cycle number 5 | 30 8
S 207 20
6 AREKHAEET V-MOF//Zn Bt 77 E B it 10 10
FETHEEE 0l . . . 0
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Fig. 8 V-MOF-36//Zn cell: (a) cyclic voltammetric curves at different sweep speeds from 1 to 10 mV-s .
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(b) Linear relationship between the peak current (i) and the logarithm of the sweep speed (v) of the redox peak in the CV
curve from 1 to 10 mV-s !
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