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Figure S2. Electrochemical performances of SCs based on the composite of AC-1 and
MnOQO; in different mass ratios: (a) CV curves at 100 mV/s, (b) GCD curves at 4 A/g,
(c) variation of gravimetric capacitance with current density, and (d) variation of

volumetric capacitance with current density.

(a
) 500 (®) 12
. - T
Iv[qu wt%o: Scan rate: 100 mV/s Current density: 4 Alg Ivanz Wit%:
e 'r —0
=~ ’7S
) 25
3 ~ 08 -
g 5 75
£ < — 100
& ou 0.6
= £
S G
2 ~ 04
F:
& 0.2
AC-3
-300 L ! - L 0 I 1 I I ] 1 1
0 02 0.4 0.6 0.8 1 0 10 20 30 40 50 60 70 80
Voltage (V) Time (s)
d
© 300 @ 350
MnO_wt%: MnO wt%:
@ 250 | n e 0 <2300 |y 2
e [T . 25 5 * 9
~ * ™ = v | 25
3 e *+ 50 =250 F
g 200 . - A 75 2 o * 50
£ hd - = °, a4 75
5 . v 100 E200F %, SN
£ 150 |57 : . 5
5 4 . =3 l. v *
3 1, SIS0 vy 5
E 100 | * . 2 L 5 M i
2 VO Fl00f " M u -
= A L4 g a * &
g Or 4 M 5 S0t s :
AC3 - AC-3
0 1 1 | 1 1 0 1 L 1 1 1
0 10 20 30 40 50 0 10 20 30 40
Current density (A/g) Current density (A/g)

Figure S3. Electrochemical performances of SCs based on the composite of AC-3 and
MnOQO; in different mass ratios: (a) CV curves at 100 mV/s, (b) GCD curves at 4 A/g,
(c) variation of gravimetric capacitance with current density, and (d) variation of

volumetric capacitance with current density.
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Figure S4. Electrochemical performances of SCs based on the composite of AC-1 and

MnOQO; in different mass ratios: (a) CV curves at 100 mV/s, (b) GCD curves at 4 A/g,

(c) variation of gravimetric capacitance with current density, and (d) variation of

volumetric capacitance with current density.
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Figure SS. Electrochemical performances of SCs based on the composite of AC-3 and
MnO, in different mass ratios: (a) CV curves at 100 mV/s, (b) GCD curves at 4 A/g,
(c) variation of gravimetric capacitance with current density, and (d) variation of

volumetric capacitance with current density.



—_
o0

g
—_
=
=

1.2
600 |- MnO, wt%: Scan rate: 100 mV/s Current density: 4 A/g MnO wibe:
i 12.5 12.5
=) 25
g 00 375 —25
=] —
= .
‘2 200 % 375
2 0 S
2
g
Z -200
3 AC-5
_400 1 1 L 1 1
0 0.2 0.4 0.6 0.8 1 0 10 20 30 40 50 60 70 80
Voltage (V) Time (s)
¢ d
© @ 250
400 MnOZ wit%o: P MHOZ Wi%:
oL . 2.5 g B 25
= 1 5200} !
S % = 25 3 . . 25
g 300 EAL s 375 3 % E + 375
£ T F0fg, . :
a g; » g 3 3
200 =% 2 s s
o E 3 & o 100 | L 3
= . L .2 ¥ [ x
g : = :
- 7
2 100 | £ 5ol
& = _
AC-5 = AC-5
0 1 1 1 L 1 0 1 | 1 1 1
0 10 20 30 40 50 0 10 20 30 40
Current density (A/g) Current density (A/g)

Figure S6. Electrochemical performances of SCs based on the composite of AC-5 and
MnOQO; in different mass ratios: (a) CV curves at 100 mV/s, (b) GCD curves at 4 A/g,
(c) variation of gravimetric capacitance with current density, and (d) variation of

volumetric capacitance with current density.
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Figure S7. Electrochemical performances of SCs based on the composite of ACS-20
and MnO, in different mass ratios: (a) CV curves at 100 mV/s, (b) GCD curves at 4
A/g, (c) variation of gravimetric capacitance with current density, and (d) variation of

volumetric capacitance with current density.
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Electrochemical performances of SCs based on the composite of ACS-10

and MnO, in different mass ratios: (a) CV curves at 100 mV/s, (b) GCD curves at 4

A/g, (c) variation of gravimetric capacitance with current density, and (d) variation of

volumetric capacitance with current density.
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Figure S9. CV curves at low (a) and high (b) scan rates for SCs with MnO as electrode.
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Figure S10. Representative fittings for the Dunn analysis of the MnO: electrode at

various voltages for a scan rate of 50-200 mV/s: (a) Plot of log(i) versus log(v) for

determining the b-value and (b) Plot of i/v®3 versus v for quantifying the capacitive

(k1) and diffusion-controlled (k2) currents.

Table S1. Dunn's Analysis (50-200 mV/s) at a scan rate of 100 mV/s for MnO,

Capacitive Diffusion
Voltage R? (b- o o
b-value k4 ks Contribution Contribution  R? (k4/ky)
V) value)
(%) (%)
0.1 0.545 0.998 0.00035 0.195 1.8 98.2 0.980
0.2 0.520 0.999 0.00065 0.257 2.5 97.5 0.986
0.3 0.515 0.999 0.00064 0.342 1.9 98.1 0.998
0.4 0.512 0.999 0.00063 0.413 1.5 98.5 0.999
0.5 0.517 0.999 0.00086 0.468 1.8 98.2 0.996
0.6 0.517 0.999 0.00096 0.403 2.4 97.6 0.999
0.7 0.523 0.999 0.00096 0.318 3.0 97.0 0.999
0.8 0.530 0.999 0.00095 0.226 4.2 95.8 0.997
0.9 0.548 0.998 0.0006 0.201 3.0 97.0 0.985
Average 0.525 - 0.00073 0.291 2.4 97.6 -
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Figure S11. Nyquist plots of AC/MnO2 hybrid electrodes in different MnO, mass

ratios for: (a) AC-1, (b) AC-3, (¢) ACS-20 and (d) ACS-10.
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Figure S12. XPS analysis of electrodes before and after 5000 cycles: (a) Mn 2p spectra
of pure MnO: electrode, (b) O 1s spectra of pure MnO: electrode, (¢c) Mn 2p spectra of
ACS-2.5/25% MnO: composite electrode, (d) O 1s spectra of ACS-2.5/25% MnO:

composite electrode.



Data

® 1000
.’0000’00‘00’0000004
_ ..
‘en 800 | ’0
£ o
3 M EEEEEEENENEENEN
3 600 - anEEEESEE
2 . ..I.
g ’. .........................l
<
= 400 | . (]
§ ® AC-1
& 200 | . s
*  AC-5
oLe ] | . )
0 02 04 06 08 ]
Relative pressure
© 500
Ten 400 | .
" 00000000000
g ‘0;;:;;;;;:;;:---l-l--lnnll
=l 1|
’qé 00 '...Ottoouoooooooooo.o.ooou
=}
ol f
= 200 —I
% : ® ACS-20
=
Sworg ®ACS-10
I ¢ ACS-25
0Le ] | , )
0 02 04 06 08 \

Relative pressure

. . 3 S N
Differential pore volume (cm” nm™ g) £

Differential pore volume (cm’ nm’' g") 2

0.8

0.6

0.4

0.2

2

3

Pore width (nm)

Pore width (nm)

N, adsorption-desorption isotherms for: (a) Lamellar ACs and (¢) ACSs; pore width

distribution for (b) lamellar ACs and (d) ACSs.

Intensity (a.u.)

20 40
20 (degree)

80

Intensity (a.u)

1,/1;=0.96

1,/1=1.00

1,/1;=1.08

AC-1

400 800

1200 1600 2000

Raman shift (cm™)



= ACS-20
E)
&
z
z2 ACS-10
2
&
ACS-2.5
20 40 60 80
20 (degree)
MnO,
——AC-5/MnO, (25%)
——— ACS-2.5/MnO, (25%)
El
z
g
k=

20 40 60
26 (degree)

XRD patterns and Raman spectra.

Intensity (a.u)

1,/1,=1.01

400

Intensity (a.u.)

N N N
800 1200 1600 2000
Raman shift (cm")

MnO,
——AC-5/MnO, (25%)
—— ACS-2.5/MnO, (25%)

500 1000 1500 2000

Raman shift (cm™)



