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

Cycling

material Electrolyte C, (F cm?) stability Ref
Co-MOF/NF 2 M KOH (123 I‘I? AF ;?—22) (2083 ‘Z;/gles) I
Co-MOF/NF 3 M KOH (OO_ 'Szfni";l;) as OZ)O:;i)cles) 2
C%f(lll\mc)o 6 MKOH (25'191: 51131122) (30(7)(6)'2%01%) 3
CO_PCCI\%MX_ 2MKOH (% lr;/f cﬁrj) (1038635;/21%) 4
Fe-Co/NPC 6 M KOH (1%?111?:2) s 0038:§°0165> 5
I\H(OI/{():Z@C0 I MKOH (ll.ﬁccrrrrll_j) (1033 'S;fles) 6
Co@C/Gro 6 M KOH (095%& Lnn;ZZ) (100%3)'3;?(:1%) /
NiTe:Co(NF) 3 M KOH (é'%mjgnn_j) 5 0035;?’0168) 8
Co-MOF/CC 2 MKOH (11.nm§§rrr111—22) (200096‘ Z;’/Cles) 9
Mlg)lf/"c@ocs I MKOH (Zéofnicgni) (500(7)3:;0c1es) 10
“NE . 3MKOH (%ﬁ(?rlrlll‘;) (3033 .g;/((:)les) 1

001@(@)85 ¥ 6MKoH (52'?;15 ccrlrlll‘;) (400(1)(1)3:§)cles) vTvl;i

S8



0.06

<~ 0.044

Current density (A cm

-0.06

Potential (V vs.Hg/HgO)

‘D 5.0-:

£

Areal capacitance (F ci

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

electrode at different current densities. (¢) 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. (¢) 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 i, and i. 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'!. 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.

S14




104
‘g ] 9—a—o,
S 14 o
—_ e )
b =
= £ ]
IS5 2 0.14
o ‘@ ]
g g |
30.011
@ ]
[ e
LL] 4
0.0 T T 1E-3 T T T
1000 2000 0.1 1 10 100 1000
. -3
16 Time (s) 0 Power density (mW cm™)
d e,
o oy
2
< 1k
=
o
‘@
5
° 01F
>
2
()
{=
- w
0.0+ T T T T T T T 0.01 L ’ L L L
0 100 200 300 400 500 600 700 0.01 0.1 1 10 100 1000
Time (s) Power density (W kg™)
16 10
~ 14 —0.1Ag" f o,
Q —02Ag" = °
T 12 —05Ag" 2 :
(o)} 08Ag" =
2 1s0 —1Ag’ =
> 2> A
s 0.8 g0
s 0.6 g
304 & 0.014
o] ]
%02 5
0.0+ r . T T T T r 1E-3 T T r T o
0 50 100 150 200 250 300 350 0.01 0.1 1 10 100 1000
Time (s) Power density (W kg™)

Fig. S17 (a) GCD curves of Co@CPE-1000-based SC at different current densities.
(b) Ragone plot of Co@CPE-1000-based SC. (¢) 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 Co,P in the electrodes). (¢) 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.
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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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