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Fig S1 (a, b) FE-SEM images of the CC-GSSs. (c¢) TEM image of the CC-GSSs. (d) EDX pattern of

the CC-GSSs.
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Fig S2 (a-c) FE-SEM images of the CCS-HSs.
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Fig S3 EDX pattern of the CCS-HSs.
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Fig S4 FE-SEM mapping images of the CCS-HSs.

Fig S5 TEM image of the CCS-HSs.



Fig S7 (a, b) FE-SEM images of the ZnS.
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Fig S8 EDX pattern of the ZnS.
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Fig S9 FE-SEM mapping images of the ZnS.

Fig S10 TEM image of the ZnS.
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Fig S11 EDX pattern of the CC-G@ZIF-8.
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Fig S12 EDX pattern of the RCCS-ZSHS8 sample.

Fig S13 FE-SEM mapping images of the RCCS-ZSHS sample.

Fig S14 (a) FE-SEM images of the RCCS-ZSH8-rGO1 sample. (b) FE-SEM images of the RCCS-ZSHS-

rGO3 sample.
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Fig S15 EDX pattern of the RCCS-ZSH8-rGO2 sample.

The EDX analysis of the RCCS-ZSH8-rGO2 reveals the weight percentage of Cu, Co, Zn, S, C,
and O elements in the RCCS-ZSH8-rGO2 are about 6.86%, 14.12%, 6.55%, 44.45%, 20.15%, and
7.87%. Accordingly, the contents of CuCo,S,, ZnS, and rGO in the RCCS-ZSH8-rGO2 are
estimated to be 56.54 wt%, 15.44 wt%, and 28.02 wt%, respectively. Based on the weight of Cu
(6.86%), Co (14.12%), and S (44.45%) elements, the content of the CuCo,S, in the RCCS-ZSHS-
rGO2 is calculated as about 56.54 wt% [6.86% + 14.12% + (44.45/5%)*4%], the content of the
ZnS in the RCCS-ZSH8-rGO?2 is calculated as about 15.44 wt% [(6.55% + (44.45/5%))], and
content of the rGO in the RCCS-ZSH8-rGO2 is calculated as about 28.02 wt% [100% -
(56.54%+15.44%)]. Hence, the weight ratio of CuCo,S4, ZnS, and rGO in the RCCS-ZSH-rGO2

can be calculated, as approximately 1.83:0.50:0.90.
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Fig S16 FE-SEM mapping images of the RCCS-ZSH8-rGO2 sample.
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Fig S17 (a) XRD pattern of the CC-GSSs. (b) XRD pattern of the CC-G@ZIF-8.
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Fig S18 (a) XRD pattern of the CCS-HSs. (b) XRD pattern of the ZnS.
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Fig S19 XPS survey of the RCCS-ZSH8-rGO2 sample.

500 I b
(a) ( ) RCCS-ZSH8-rGO2
- B RCCS-ZSHS
7o 400 E Ve
E :u] /,('c S-HS
T 300 RCCS-ZSH8-rGO2 E
2 SA=160.7 3
2 =
2 =
S 200 H
£ RCCS-ZSHS8 @
% SA=97.8 g
~ 100 e
CCS-HS SA=62.4
0 L bt

0.0 0.2 0.4 0.6 0.8 1.0 0 5 10 15 20 25 30
Relative Pressure/P/Pg Pore diameter/nm

Fig S20 (a) BET plots of the RCCS-ZSH8-rGO2, RCCS-ZSHS, CCS-HS, and ZnS samples. (b) BJH curves

of the RCCS-ZSH8-rGO2, RCCS-ZSHSE, CCS-HS, and ZnS samples.
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Fig S21 (a) CV curves of the CCG-ZIF, RCCS-ZSH4, RCCS-ZSH6, RCCS-ZSHS8, and RCCS-ZSH10
electrodes at 40 mV s-!. (b) Discharge curves of the CCG-ZIF, RCCS-ZSH4, RCCS-ZSH6, RCCS-ZSHS,
and RCCS-ZSHI10 electrodes at 1 A g'!. (c) Specific capacities of the CCG-ZIF, RCCS-ZSH4, RCCS-

ZSH6, RCCS-ZSHS, and RCCS-ZSH10 electrodes at 1 A g-'.
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Fig S22 (a) CV curves of the RCCS-ZSH8-rGO1, RCCS-ZSH8-rGO2, and RCCS-ZSH8-rGO3 electrodes
at 40 mV s, (b) Discharge curves of the RCCS-ZSH8-rGO1, RCCS-ZSH8-rGO2, and RCCS-ZSHS8-rGO3
electrodes at 1 A g'!. (¢) Specific capacities of the RCCS-ZSH8-rGO1, RCCS-ZSH8-rGO2, and RCCS-

ZSH8-rGO3 electrodes at 1 A g,
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Fig S23 (a) CV curves of the RCCS-ZSH8-rGO1 electrode at various scan rates from 10 to 100 mV s™.. (b)
CV curves of the RCCS-ZSH8-rGO3 electrode at various scan rates from 10 to 100 mV s, (¢) CV curves
of the RCCS-ZSHS electrode at various scan rates from 10 to 100 mV s, (d) CV curves of the CCS-HS
electrode at various scan rates from 10 to 100 mV s!. () CV curves of the ZS electrode at various scan
rates from 10 to 100 mV s'L. (f) CV curves of the CC-G@ZIF electrode at various scan rates from 10 to 100
mV s, (g) CV curves of the RCCS-ZSH4 electrode at various scan rates from 10 to 100 mV s''. (h) CV
curves of the RCCS-ZSH6 electrode at various scan rates from 10 to 100 mV s''. (i) CV curves of the

RCCS-ZSHI10 electrode at various scan rates from 10 to 100 mV s!.
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Fig S24 (a) Linear relation between the plot of the Logarithm (i) versus Logarithm (v) of the CCS-
HS electrode. (b) Linear relation between the plot of the Logarithm (i) versus Logarithm (v) of the

ZS electrode.
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Fig S25 (a) Diffusion and capacitive contributions of the RCCS-ZSH8-rGO2 electrode at different
scan rates. (b) Diffusion and capacitive contributions of the RCCS-ZSHS electrode at different scan

rates

12



(b)
s (a) _0s 0.5 ()
& &) / S
% — 4 Alg > —4Alg b —4 A/
< 04 < 04 . <0 g
> %ﬁ : 8 Alg ;a,"" .
:; 0.3 —8Alg ?t 0.3 E 03 —8 Alg
E - —32 A/g 5 —32 Alg 502 —32A/g
< 1 o & o1
0.0 . 0.0 0.0 4 |
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500 i S5 i i500 2006
Time/s Time/s Timels
0.6 0.6 0.6
(d) (e) ®
- 0.5 - 05 - 0.5
G i ’ ¥
) —4 Al = . —4Alg % —4A/g
04 0.4 004 g
5 < < \
2 : £
% 0.3 — S AT~ % 0.3 — 8 AT % 03 — B AT
g 0.2 =02 02
ks —32 A/ z . £ -ih
< o & o4 3248 = 0 2ag
0.0 0.0 0.0
0 200 400 600 800 1000 0 200 400 600 800 0 200 400 600 800
Time/s Time/s Time/s
0.6 0.6 0.6
(2) (h) (@
o0 505 5 05
o —4 Alg B —4 Alg > —4 Alg
04 <., En .4 ;
= < <
:; 0.3 z 0.3 Z 03 —8 A/, g
2 —8Alg g —8A/g 3
E 0.2 E 0.2 Eo02 —32Al
£ o1 —32Alg = 0.1 —32Alg = 0.1
0.0 0.0 0.0
0 200 400 600 800 1000 1200 1400 0 500 1000 1500 0 500 1000 1500
Time/s Time/s Time/s

Fig S26 (a) GCD curves of the RCCS-ZSH8-rGO1 electrode at various current densities from 1 to 32 A g
1. (b) GCD curves of the RCCS-ZSH8-rGO3 electrode at various current densities from 1 to 32 A g!. (c)
GCD curves of the RCCS-ZSHS electrode at various current densities from 1 to 32 A g'!. (d) GCD curves
of the CCS-HS electrode at various current densities from 1 to 32 A g'. (¢) GCD curves of the ZS electrode
at various current densities from 1 to 32 A g!. (f) GCD curves of the CCG-ZIF electrode at various current
densities from 1 to 32 A g!. (g) GCD curves of the RCCS-ZSH4 electrode at various current densities from
1to 32 A g''. (h) GCD curves of the RCCS-ZSH6 electrode at various current densities from 1 to 32 A g'..

(i) GCD curves of the RCCS-ZSH10 electrode at various current densities from 1 to 32 A g-'.
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Fig S27 (a) Rate capability of the RCCS-ZSHS8-rGO1 and RCCS-ZSH8-rGO3. (b) Rate capability of the

CCG-ZIF, RCCS-ZSH4, RCCS-ZSH6, RCCS-ZSHS, and RCCS-ZSH10.
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Fig S28 Longevity of the RCCS-ZSH8-rGO1, RCCS-ZSH8-rGO3, RCCS-ZSHS, RCCS-ZSH10, RCCS-

ZSH6, RCCS-ZSH4, CCS-SH, CCG-ZIF, ZS electrodes at 8 A g!.
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Fig S29 Nyquist plots of the RCCS-ZSH8-rGO2 before and after 10000 cycles.
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Fig S30 XRD pattern of the RCCS-ZSH8-rGO2 sample before and after 10000 cycles.



Fig S31 (a) FE-SEM image of the RCCS-ZSHS8-rGO2 sample after 10000 cycles. (b, c) TEM images of the

RCCS-ZSH8-rGO sample after 10000 cycles.
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Fig S32 (a) CV plots of the AC at various scan rates from 10 to 100 mV s’'. (b) GCD plots of the AC at

various current densities from 1 to 32 A g!. (c) Rate capability of the AC electrode.
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Fig S33 (a) CV plots of the RCCS-ZSH8//AC device at various scan rates from 10 to 100 mV s-. (b) GCD
plots of the RCCS-ZSH8//AC device at various current densities from 1 to 32 A g!. (c¢) Durability and

coulombic efficiency of the RCCS-ZSHS8//AC at 8 A g
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Table S1 Comparison of the performance of the RCCS-ZSH8-rGO2 with other previously reported

5593at1Ag 686%at20Ag

603at1Ag! 67.4% at 15 A g1

415at 0.5 A g 54.5% at 10 A g'!

543.9at1 A g! 67.3% at 20 A g'!

1346 at1 A g! - 86.6% at 32 A g! - This study

materials.
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