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Figure S1 TEM image of (a,b) Pure, (c,d) SA-2, (e,f) SA-4. 



Figure S2 XRD before cleaning

Figure S3 pore size distributions of Pure, SA-2, SA-3 and SA-4



Figure S4 XPS high-resolution spectra of C 1s and O 1s for (a, b) Pure, (c, d) SA-2, (e, 

f) SA-4.



Figure S5 CV curves and GCD plots of (a, b) Pure, (c, d) SA-2, (e, f) SA-4.



Figure S6 EIS plots of different samples.

Figure S7 circling performance for ZIHCs based on (a) Pure, (b) SA-2, (c) SA-4 at 5A 

g-1.



Figure S8 the capacitive contribution at different scan rates of SA-3.

Figure S9 SEM of SA-3 (a) and (b) 0.2V, (c) charge to 1 V, (d) charge to 1.8 V





Figure S10 (a) the ex situ XRD pattern for corresponding potential of Zn anode, (b) 

enlarged view for b) ranging from 5° to 30°. SEM image for (c) pure Zn, (d) 1.8 V, (e) 

discharging to 1 V, (f) discharging to 0.2 V, (g) charging to 1 V, (h) charging to 1.8 V 

of Zn anode.

Figure S11 (a) XPS spectrum, XPS spectrum for (b) Zn 2p and (c) S 2p



Table S1 Structural parameters of Pure and SA-x samples

Sample SBET/m2 g-1 Smicro/m2 g-1 Vtotal/cm3 g-1 Vmicro/cm3 g-1

Pure 883 329 0.28 0.16

SA-2 1216 475 0.45 0.21

SA-3 1321 456 0.46 0.21

SA-4 1266 237 0.45 0.13

Table S2 C, O ratio of SA-x samples

C (%) O (%)

C=C C-C C-O C=O O=C-O C=O C-O O=C-O

Pure 55.98 20.08 15.64 4.67 3.63 8.09 88.41 3.50

SA-2 57.03 24.92 8.50 3.24 6.33 25.68 60.83 13.49

SA-3 51.63 28.96 9.54 2.31 7.56 19.24 73.25 7.51

SA-4 43.22 37.71 11.92 1.76 5.38 14.58 77.11 8.31



Table S3 Performance comparison of our ZIHC with reported ZIHCs.

ZIHCs Energy/Power density
Potential 

window
Cycle stability

Zn// 1 M ZnSO4// 

ASICKOH1

92 W h kg-1/ 99.5 W kg-1

43 W h kg-1/1.03 kW kg-1

0.1-1.45 

V
--

Zn// 1 M Zn(CF3SO3)2// 

AC2

61.6 W h kg-1/72 W kg-1

52.7 W h kg-1/1.73 kW 

kg-1

0-1.8 V
20,000 cycles/ 91%/ 1 A 

g-1 

Zn// 1 M ZnSO4// L-NS-

CNS3

91 W h kg-1/94 W kg-1

33.8 W h kg-1/9.9 kW kg-

1

0.2-1.8 V
18000 cycles/ 94.2%/ 2 

A g-1

Zn// 1 M ZnSO4// 

PCNF-44

142.2 W h kg-1/400.3 W 

kg-1

68.4 W h kg-1/15.39 kW 

kg-1

0.1-1.7 V
10000 cycle/ 90%/ 10 A 

g-1

Zn// 2 M ZnSO4// 

MCHSs5

129.3 W h kg-1/266.4 W 

kg-1

36.8 W h kg-1/13.7 kW 

kg-1

0.2-1.8 V
10000 cycle/ 96%/ 1 A 

g-1

Zn// 2 M ZnSO4// BH-46

117.5 W h kg-1/890 W 

kg-1

0.1-1.8 V --
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