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In addition, the specific capacitances of the as-prepared samples were calculated by Equation S1:
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Table S1 The C, values of all as-prepared samples at 1 A g'!.

Materials Current density (A g) Cs(Fgh
CuC/NF 1 1098.7
CuC@CuS/NF 1 1513.88
CuC@CuS@PPy-8/NF 1 1750.44
CuC@CuS@PPy-16/NF 1 2978.1
CuC@CuS@PPy-24/NF 1 24793
MnC/NF 1 1145.4
MnC@MnS/NF 1 3186.8
MnC@MnS@PPy-8/NF 1 4278.2
MnC@MnS@PPy-16/NF 1 4713.4
MnC@MnS@PPy-24/NF 1 4003.5
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Figure S1 Optical photographs of (a) MnCo,O4/NF and (c) CuCo,O4/NF (the black one), (b)

MnCo,04,@MnCo,S4/NF (the green one) and (d) CuCo,04@CuCo,S4/NF (the pink one).



Figure S2 SEM images of (a) CuC@CuS@PPy-8, (b) CuC@CuS@PPy-24, (¢) MnC@MnS@PPy-

8 and (d) MnC@MnS@PPy-24 at different magnifications.
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Figure S4 EDS mapping patterns (a-¢) and EDS quantitative analysis spectra (f) of

CU.COQO4@CU.COQS4/NF.
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Figure S5 EDS mapping patterns (a-d) and EDS quantitative analysis spectra (e, f) of MnCo,04/NF.
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Figure S6 EDS mapping patterns (a-e) and EDS quantitative analysis spectra (e) of

MI’ICOQO4@MHCOQS4/NF.
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Figure S7 The XRD patterns of MnC/NF and CuC/NF.
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Figure S8 XPS survey spectrums of (a) CuCo,04@CuCo,S;@PPy-16/NF and (b)

MHCOQO4@MHCOQS4@PPY- 16/NF.
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Figure S9 (a), (d), (g), (j) and (m) GCD curves of as-prepared samples at various current densities.
(b), (e), (h), (k) and (n) CV curves of as-prepared samples at different scan rates. (c), (f), (1), (1) and

(o) Nyquist plots of as-prepared samples.



a b c
— 012 - 5
0.54 —_—1Ag — S mV §” —s— MnC/NF
—2Ag' | 0.094 "
~0.41 —dAg! |
< 6Ag" [% 0.06
-3 : o 34
_go.s SAg'lE 003 g
10Ag .03 1 £
S &g N
= U = 24
=] ’
£ C 0.004
0.1
0,034 14 R
0.0 o .
MnCNE] MnC/NF R N
0 250 500 750 1000 1250 1500 00 01 02 03 04 05 0 1 2 3 4 5
d Time (s) e Potential (V) f YALY)
- 0.3 — 5
0.51 — lAg SmVs —— MnC@MnS/NF
—24Ag! — 10 mV s
0.4 —4ag' | 02— 20mvs! 4
E —6Ag' |2 — S0mVs!
= 031 gAag! | = 01— somvs? as
o = —
= wag!| —— 100 mV ! =
£ 0.21 500 N
£ o —
0.14 A
01 /7 1
0.0+ MnC@MnS/NF 2 MnC@MnS/NF , N
0 600 1200 1800 2400 3000 3600 T 00 01 02 03 04 05 0 1 2 3 4 5
g Time (s) h Potential (V) 1 YA(Y)
— 0.3 — 5
05 lag Smv's . o MnC@MnS@PPy-8/NF
—2Ag' g2 10mVs .
—~04 —d4Aag'| . T J—20mvs! 1
< —6ag' |2 |—somvs?
F03 —sag' |5 M somvs & 31
10A 8] & = 100 mV =
£o2 15 00 N,
=)
a 9
0.1 0.1 1
0.0 .
MnC@MnS@PPy-8NF| 0.2 MnC@MnS@PPy-8/NF ) N
0 1000 2000 3000 4000 5000 0.0 01 02 03 04 05 0 1 2 3 4 5
. Time (s) k Potential (V) l ')
J - 0.4 — — 5
0.5 —1Ag ——SmVs — 10mVs —s— MnC@MnS@PPy-16/NF
—_—2Ag! 0.30— 10 mVs?! :
04 —4Ag' | _ 02{— 20mVs' 4
< —6ag' [ |——50mvs!
=03 ——sag' |5 ] somvs] a3
< 1wagt| g 00 - =
202 - N 5
=) = 0.1
-t @]
0.1 0.2 {
0.0 0.3
MnC@MnS@PPy-16/NF MnC@MnS@PPy-16/NF 0
0 800 1600 2400 3200 4000 4800 5600 00 01 02 03 04 05 0 1 2 3 4 5
m Time (s) n Potential (V) 0 YY)
— 03 e 5
0.5 g Jmy s —o—MnC@MnS@PPy-24/NF
—2ag! —— 10mVs? @MnS@PPy
04 —aag' | — 20mV's? a
z —sag' [£ " l—somvs? h
=03 sag! [ —— 80mVs! &3
s 10Agl2 —— 100 mV s :
£02 5 0.00 = N,
~ o
0.1 ,- n &
0191 FF
0.0 MnC@MnS@PPy-24/NH L= MnC@MnS@PPy-24/NF . ,-_/?
0 900 1800 2700 3600 4500 0.0 0.1 0.2 03 0.4 0.5 0 1 2 3 4 5

Time (s)

Potential (V)



Figure S10 (a), (d), (g), (j) and (m) GCD curves of as-prepared samples at various current densities.
(b), (e), (h), (k) and (n) CV curves of as-prepared samples at different scan rates. (c), (f), (1), (1) and

(o) Nyquist plots of as-prepared samples.
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Figure S11 CV curves (a) of PPy-16/NF electrode at different scanning speeds under the potential
windows of 0-0.5 V, GCD curves (b) of PPy-16/NF electrode at various current densities within 0-

0.5 V and Nyquist plots (c) of PPy-16/NF electrode.
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Figure S12 Areal capacitance curves of all prepared electrode materials at a low current density of

1Agl



a 0.08

AC b
0.06 1 i — 00
0041 /_\ 02
—
0.02+ ;
3 - 7| 2.
= 0.001 =
o : =
E -0.02+ —="5mVs! 2-06
o004 | — 10mVs! £
0.06{ | o — 50mVvs’ 0.8
0081 L— —— 80mVs!
100 mV 5! 1.0
0.104— . . v : . . . : . .
10 08 06 04 02 00 0 100 200 300 400 500
Potential (V) Time (s)

Figure S13 CV curves (a) of AC electrode at different scanning speeds under the potential windows

of -1.0-0 V and GCD curves (b) of AC electrode at various current densities within -1.0-0 V.
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Figure S14 CV curves (a, ¢) and GCD curves (b, d) of MC@MS@PPy-16/NF//AC ASCs device

(M=Cu, Mn) at different potential windows from 0-1.0 V to 0-1.6V.



Figure S15 (a, b) SEM images of CuC@CuS@PPy-16/NF electrode and (¢, d) MnC@MnS@PPy-

16/NF electrode at different magnifications after 10000 GCD cycles.



