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Abstract: Aqueous zinc ion batteries (AZIB) have gained attention as next-generation batteries. However, the cathode
material for AZIB still has critical problems with its low capacity and lifespan characteristics, which are lower than those
of existing cathode materials for lithium-ion batteries. Herein, we developed the Prussian blue analogue (PBA) as a cath-
ode material with high capacity and electrochemical stability by utilizing a multi-ion co-precipitation method with Zn and
Mn ions. The designed Zn-Mn-based PBA (ZnMnHCF111) was uniformly synthesized with a higher crystalline structure
than that of Mn-based PBAs (MnHCF). ZnMnHCF 111 accomplished a high capacity of 425 mAh/g, which is 50% higher
than that of MnHCF at 1 A/g. In addition, the full cell with the ZnMnHCF111 cathode achieved 73% of capacity retention
at 5 A/g during 1000 cycles. This study expects that PBA-based materials using a multi-ion co-precipitation method will
play an important role in the research of next-generation AZIB.

Keywords: prussian blue analogue, co-precipitation method, cathode materials, electrochemical stability, aqueous Zn ion
battery.
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Figure 1. XRD data of ZnMnHCF111 and MnHCF.
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Figure 2. FTIR spectra of ZnMnHCF111 and MnHCF.

S5 A% el (200), (220), (400), (420), (422), (440)2 (600)
o] 20=16.8°, 24.0°, 34.2°, 38.3°, 42.3°, 49.1°2} 52.3°)|4 &
Z= AT} AT, 2 Qtel] Soje 28 B, MnHCF
7} ZnMnHCF111¢]] BJ3] 2707 937} oL 939 Yo7t
W ZoR B Ao B AS & F AT o=
dalf, F2A FHoAM o ol FXHE FE AT
PBA7} ¥ A7/0] =2 Aoz dAttEr)

€ PBAY 7] WA= Elslr] el H o) 3
H(FTIRYS &3t} Figure 22| FTIR Ho|EH S Bels) B
N-H(3650-3750 cm™), O-H(3200-3400 cm™), C=N(2100-2250
em™)2F C=N(1550-1650 cm™) 72 dlpof|A] A D35
< gelsl] 2 W, o FXHES 283 ZnMnHCF1113}
MnHCF 5 -CN- uj9i7tel] A3He PBAZ} € As &
F AL 7 7R B ekl e 22 A% ¢ 5 3
ok kA Y, ZHe71ES UYE = 7ZF 9359 v o] thE
2L golg 2= . ZnMnHCF111¢] 7% 2100-2200 cm™
oA ¥AYE C=N ¥)=7} MnHCFol| Bl Z7) % 3]=.9] u)
&o] vk 1o B of Ho] F5 o]o] b o] 33
3 ZejAet 39HE el 23 o adsiA ukedt
HRe R o 4 93, o]d A3 XRDE 53l w4

74
(éd
i
o
o
rlo
i,
o
o
H
N
rlo
e
e
o
X0

r
Y,

(o
1o
B

-%1-/\

¥ ZnMnHCF1119] 3}8F Q] -3 #4 oo A7)}
LS ERI8] 2] 98] HAAFARR 7 (SEM) HHo =
248 2333t} Figure 35 els] ¥, 200-400 nm =
719] PBA7} 4d3HAl FAE RS 1T 4 AU
3% MnHCF2} ZnMnHCF1119] 7138}k wk-g-3} QF
92 1] 8l SARFH(CV)E S8 9
2 A|QF 3}EHE9] Figure 4914 24 CV 294E B %
710 o} o]-9] Aoz QI 2 WMslE sl AL}
FRA Azl vE2A Yepar, A 3 A7V 58 o

o4, oL

o
o

(K o

Polym. Korea, Vol. 49, No. 1, 2025



144 PEa) - 2 -

L]

Figure 3. SEM images of ZnMnHCF111.
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Figure 4. CV curves of MnHCF at 1 mV/s from 0.2 V to 2.0 V.
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Figure 6. CV curves of ZnMnHCF111 at 1 mV/s from 0.2 V to 2.0 V.
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