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I, peak current(mA), v: scan rate (mV s'!), a and b: adjustable constants.
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I,: peak current (mA), v: scan rate (mV s!), k; and k,: adjustable constants.

_ 05R*T?
ARt 3)

D: diffusion coefficient, R: gas constant, T: temperature, A: electrode area, n:
electrons transfer number, F: Faraday constant, C: concentration of Ni**, 6: Warburg

coefficient.
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Fig. S1. Synthetic procedure of K-ZnHCF.
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Fig. S2. FTIR spectrum of K-ZnHCF.
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Fig. S3. TGA curve of K-ZnHCF from 25 to 600°C.
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Fig. S4. Comparison of cycle performance between this work and PBAs-based zinc

ions batteries. (a) Specific capacity. (b) Capacity retention.
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Fig. S5. Comparison of rate performance between this work and PBAs-based zinc

ions batteries. (a) Specific capacity. (b) Capacity retention.
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Fig. S6. Ex-situ Raman spectra of K-ZnHCF during electrochemical cycle.



Table S1. Rietveld refinement data obtained for K-ZnHCF material.

Site Atom X y z Occupancy
a=b=1253676 4, c=32.095204, R, = 9.77 %, R,,, = 12.3 %
36f C(1) 0.14089 -0.02186 0.17739 1.00
36f C(2) 0.54215 0.23880 0.23880 1.00
36f N(1) 0.18763 -0.02742 0.20583 1.00
36f N(2) 0.44938 0.14714 0.23903 1.00
12¢ Fe 0.00000 0.00000 0.14821 0.333
18e Zn 0.28703 0.00000 0.25000 0.500
36f K 0.55863 0.35284 0.30771 0.300
36f O(1) 0.45040 0.26570 0.31724 0.170
36f 0O(2) 0.47441 0.29932 0.31775 0.150
36f 0(@3) 0.51967 0.40351 0.31127 0.280
36f O4) 0.41772 0.36038 0.29450 0.560
36f O(5) 0.33359 0.32381 0.27443 0.400




Table S2. The comparison of electrochemical performance between this work and recently reported aqueous batteries.

Material Charge carrier  Reversible capacity Voltage polarization Cycling performance Ref.
Na,Co[Fe(CN)¢] Na* 150mAh g! 0.15V 90%/200/100 [S1]
Fe4[Fe(CN)gl5-3.4H,0 K* 67mAh g’! 0.16V 82.4%/500/100 [33]
FeNiHCF Na* 106mAh g! 0.08V 96%/100/10 [S2]
Zn;[Fe(CN)gl» Zn?** 52.5mAh g! 0.33V 81%/100/300 [S3]
K-ZnHCF Ni2* 56.2mAh g! 0.06V 96%/2500/100 This work

The cycling performance is summarized as capacity retention/cycle number/current density (mA g!).



Table S3. The comparison of electrochemical performance between this work and recently reported PBAs-based Zn ions batteries.

Capacity Cycle Current density ~ Specific capacity
Materials Electrolyte Voltage range (V) Ref.
retention (%)  numbers (mA-g™") (mAh g'!)

ZnHCF 1 M ZnSO, 76% 100 300 65.4 0.8-2.0 (vs. Zn%*/Zn) S3
ZnHCF 0.1 M ZnSO, 81% 10 40 62.5 1.2-2.05 (vs. Zn**/Zn) S4
ZnHCF@MnO, 0.5 M ZnSOy4 77% 1000 500 118 1.4-1.9 (vs. Zn**/Zn) S5
ZnHCF 3 M ZnSO, 80% 200 300 66.5 0.8-2.0 (vs. Zn**/Zn) S6
CuHCF 0.02 ZnSO4 96.3% 100 60 53 0.6-1.3 (vs. SHE) S7
CuHCF 1 M ZnSO, 77% 20 20 56 0-1.1 (vs. SCE) S8
CuHCF 0.1 M ZnSO, 56% 1000 50 53 0.2-1.1 (vs. Ag/AgCl) S9
CuHCF 1 M Na,SO4 83% 500 300 60 1.4-2.1 (vs. Zn**/Zn) S10
CuHCF 2 M NaClO4 73% 500 300 56 0.4-1.3 (vs. SHE) S11
CuZnHCF 0.02 M ZnSOy4 85% 1000 85 53 0.2-1.1 (vs. Ag/AgCl) S12
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