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Fig. S1 Photographs showing the fabrication process of the Co@CPE electrodes.

Fig. S2 (a) Compressive stress-strain curves and (b, c, and d) electrolyte wettability 

tests of the Co@CPE electrodes.
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Fig. S3 (a) Photograph Co@CPE-800 electrode. (b) SEM image showing the overall 

view of Co@CPE-800 electrode. SEM images of (c) cross section and (d) top surface 

of Co@CPE-800 electrode. (e) High-magnification SEM image of Co@CPE-800 

electrode.

Fig. S4 (a) Photograph Co@CPE-900 electrode. (b) SEM image showing the overall 

view of Co@CPE-900 electrode. SEM images of (c) cross section and (d) top surface 

of Co@CPE-900 electrode. (e) High-magnification SEM image of Co@CPE-900 

electrode.
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Fig. S5 (a) Photograph CPE-800 electrode. (b) SEM image showing the overall view 

of CPE-800 electrode. SEM images of (c) cross section and (d) top surface of CPE-

800 electrode. (e) High-magnification SEM image of CPE-800 electrode.

Fig. S6 (a) Photograph CPE-900 electrode. (b) SEM image showing the overall view 

of CPE-900 electrode. SEM images of (c) cross section and (d) top surface of CPE-

900 electrode. (e) High-magnification SEM image of CPE-900 electrode.
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Fig. S7 (a) Photograph CPE-1000 electrode. (b) SEM image showing the overall view 

of CPE-1000 electrode. SEM images of (c) cross section and (d) top surface of CPE-

1000 electrode. (e) High-magnification SEM image of CPE-1000 electrode.

Fig. S8 (a) XRD patterns and (b) Raman spectra of the CPE electrodes.
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Fig. S9 (a) XPS survey spectra of the Co@CPE electrodes. (b) The percentages of C, 

O, N, and Co elements of the Co@CPE electrodes. (c) C 1s XPS spectra of the 

Co@CPE electrodes.
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Fig. S10 (a) CV curves and (b) GCD curves of the CPE electrodes. (c) The areal 

capacitances of the CPE electrodes at different current densities. (d) EIS Nyquist plots 

of the CPE electrodes.
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Table S1 Comparison of electrochemical performance of the Co@CPE-1000 

electrode with those of previously reported transition metal-based electrodes.

Electrode
material Electrolyte Ca (F cm-2) Cycling

stability Ref

Co-MOF/NF 2 M KOH 13.6 F cm−2

(2 mA cm−2)
69.7%

(2000 cycles) 1

Co-MOF/NF 3 M KOH 0.24 F cm−2

(0.5 mA cm−2)
70%

(1500 cycles) 2

Co-Zn, Co-
Cu(NF) 6 M KOH 2.39 F cm−2

(5 mA cm−2)
76.5 %

(3000 cycles) 3

Co-PC@MX-
CNF 2 M KOH 0.11 F cm−2

(2 mA cm−2)
90.36%

(10000 cycles) 4

Fe-Co/NPC 6 M KOH 0.9 F cm−2

(10 mA cm−2)
88%

(5000 cycles) 5

Ni(OH)2@Co
/C 1 M KOH 1.73 F cm−2

(1 mA cm−2)
97.3%

(1000 cycles) 6

Co@C/Gro 6 M KOH 0.8 F cm−2

(0.5 mA cm−2)
87.3%

(10000 cycles) 7

NiTe:Co(NF) 3 M KOH 2.96 F cm−2

(2 mA cm−2)
95%

(5000 cycles) 8

Co-MOF/CC 2 M KOH 1.17 F cm−2

(1 mA cm−2)
94%

(20000 cycles) 9

Ni/Co-
MOF@CS 1 M KOH 2.04 F cm−2

(2.5 mA cm−2)
73%

(5000 cycles) 10

Co-MOFs/ 
NF 3 M KOH 3.83 F cm−2

(2 mA cm−2)
92.3%

(3000 cycles) 11

Co@CPE-
1000 6 M KOH 5.04 F cm−2

(2 mA cm−2)
113%

(40000 cycles)
This
work
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Fig. S11 (a) CV curves, (b) GCD curves, and (c) areal capacitances of the Co@CPE-

1000 electrodes prepared using different concentrations of Co salt.
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Fig. S12 (a) CV curves, (b) GCD curves, and (c) areal capacitances of the physically 

mixed Co/CPE electrodes.
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Fig. S13 (a) CV curves of Co@CPE-800 electrode at different scan rates. (b) GCD 

curves of Co@CPE-800 electrode at different current densities. (c) CV curves of 

Co@CPE-900 electrode at different scan rates. (d) GCD curves of Co@CPE-900 

electrode at different current densities. (e) CV curves of Co@CPE-1000 electrode at 

different scan rates. (f) GCD curves of Co@CPE-1000 electrode at different current 

densities.
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Fig. S14 (a) CV curves of Co@CPE-800 electrode at different scan rates. (b) GCD 

curves of Co@CPE-800 electrode at different current densities. (c) CV curves of 

Co@CPE-900 electrode at different scan rates. (d) GCD curves of Co@CPE-900 

electrode at different current densities. (e) CV curves of Co@CPE-1000 electrode at 

different scan rates. (f) GCD curves of Co@CPE-1000 electrode at different current 

densities.
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Fig. S15 (a) CV curves of Co@CPE-800 electrode at different scan rates. (b) GCD 

curves of Co@CPE-800 electrode at different current densities. (c) CV curves of 

Co@CPE-900 electrode at different scan rates. (d) GCD curves of Co@CPE-900 

electrode at different current densities. (e) CV curves of Co@CPE-1000 electrode at 

different scan rates. (f) GCD curves of Co@CPE-1000 electrode at different current 

densities.
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Fig. S16 The plots of ia and ic peak current densities as a function of scan rate for the 

(a) Co@CPE-800, (b) Co@CPE-900, and (c) Co@CPE-1000 electrodes. The 

contributions of capacitive effect and diffusion-controlled processes to total current 

for (d) Co@CPE-800, (e) Co@CPE-900, and (f) Co@CPE-1000 electrodes at a scan 

rate of 50 mV s-1. Contribution of capacitive effect and diffusion-controlled process to 

the overall areal capacitance for the (g) Co@CPE-800, (h) Co@CPE-900, and (i) 

Co@CPE-1000 electrodes.
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Fig. S17 (a) GCD curves of Co@CPE-1000-based SC at different current densities. 

(b) Ragone plot of Co@CPE-1000-based SC. (c) GCD curves of Co@CPE-1000-

based SC at different current densities. (d) Ragone plot of Co@CPE-1000-based SC. 

(based on the loading amounts of Co2P in the electrodes). (e) GCD curves of 

Co@CPE-1000-based SC at different current densities. (f) Ragone plot of Co@CPE-

1000-based SC. (based on the overall mass of the electrodes).
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Fig. S18 (a) SEM image showing the overall view of cycled Co@CPE-1000 electrode. 

(b) Side -view and (c) top-view SEM images of cycled Co@CPE-1000 electrode. (e) 

High-magnification SEM image of cycled Co@CPE-1000 electrode. (f) SEM image 

of cycled Co@CPE-1000 electrode and the corresponding elemental mapping images.

Fig. S19 XRD patterns of Co@CPE-1000 electrode after the cycling stability test.
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Fig. S20 (a) C 1s, (b) N 1s, (c) O 1s, and (d) Co 2p XPS spectra of the Co@CPE-

1000 electrodes after the cycling stability test.
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