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Fig. S1 Thermogravimetric curves of MnO/C samples in air atmosphere. During
heating in air, the MnO oxidizes to Mn,03; and the carbon burns. The differential
weight gain is used to calculate the MnO content in MnO/C-1 and MnO/C-2
composites.
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Fig. S2 High-resolution XPS (a) C 1s, (b) O 1s, (¢) N 1s spectra in MnO/C-1 and
MnO/C-2 samples.



Table S1. Physical parameters for CNS, MnO/C-1 and MnO/C-2.

SpET Vi pore vol (%)°
Sample
(m?g-)?*  (emPg )P
V<1 nm V1—2nm V>2nm
CNS 2056 1.83 12.1 18.8 69.1
MnO/C-1 198 0.21 10.0 17.2 72.8
MnO/C-2 157 0.15 14.5 22 63.5

" The specidic surface area was calculated by Brunauer-Emmett-Teller (BET) method.
b
The total pore volume was determined at a relative pressure of 0.99.

¢ The volumes of pores smaller than 1nm (V< n,), pores between 1 and 2 nm (V.

am), and pores large than 2 nm (V~; ,,) were generated by density functional theory
(DFT) analysis.
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Fig. S3 High resolution XPS (a) C 1s, (b) O 1s, (c) N 1s spectra for CNS sample.
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Fig. S4 (a) CV curves of MnO/C-2 at a scan rate of 0.1 mV s!. (b) Charge and
discharge curves of MnO/C-1 in every fifth cycle at various current densities. (c)
Charge and discharge curves of MnO/C-2 in every fifth cycle at various current
densities. (d) Electrochemical impedance spectra of MnO/C samples after 500 cycles
at1 A gl



Fig. S5 (a) SEM image of MnO/C-1 electrode after 500 cycles. (b) TEM images of
MnO/C-1 electrode after 500 cycles.
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Fig. S6 Cycle performance and Coulombic efficiency for MnO/C samples at a current
density of 5A g! for 5000 cycles.



Table S2. Comparison with the performance of previously reported Li-ion capacitors

. Votage Energy Density/Power
Hybrid System . Electrolyte . Reference
Window Density
1.0-4.0 i 100 Wh kg! at 83 W kg!; i
MnO/C||CNS 1 M LiFPg This work
v 33650 W kg'! at 21 Wh kg™!
3D-MnO/CNS]| 1.0-4.0 ) 184 Wh kg! at 83 W kg!;
IM LiPF, 1
3D-CNS v 18000 W kg! at 83 Wh kg
3DVN-RGOJ| ) 162 Wh kg! at 200 W kg';
0-40V 1 M LiPF, 2
APDC 10000 W kg! at 64 Wh kg
1.8-3.9 1.2M 82 Wh kg at 100 W kg'!;
HCJ|AC ) 3
v LiPFy 5500 W kg! at 45 Wh kg'!
101.5 Wh kg! at 450 W kg'!;
TiC|[PHPNC 0-45V I M LiPFs 675000 W kg! at 23.4 Wh 4
kg!
MFC|| ) 157 Wh kg! at 200 W kg-';
0-4.0V 1 M LiPFg 5
3DaC 20000 W kg-! at 58 Wh kg!
. 14 Whkg!at45 W kg';
LTP||AC 0-3.0V 1 M LiPFg 6
180 W kg at 0.6 Wh kg'!
Li4TisO,,|| 1.0-3.0 , 60 Wh kg! at 200 W kg'';
1 M LiPFg 7
oDC \Y% 10000 W kg-! at 9 Wh kg'!
0.5-3.5 . 90 Whkg! at 50 W kg'!;
LTOJAC 1 M LiPFg 8
\Y% 6000 W kg! at 32 Wh kg™!
1.5-2.5 ) 25 Wh kg at 40 W kg!;
C-LTOJAC 1 M LiPFg 9
A% 1010 W kg! at 16 Wh kg™!
Li4Ti5012|| 1.0-3.0 . 45 Wh kg_l at400 W kg'l;
1 M LiPFg 10
TRGO v 3300 W kg! at 35 Wh kg!
CPIMS900|| 2.0-4.0 i 28.5 Wh kg! at 348 W kg'l;
1 M LiPFg 11
AC v 6940 W kg! at 13.1 Wh kg'!
MSP20|| i 75 Wh kg at 750 W kg!;
1.4-4.3V 1 M LiFPg 12
hard carbon 2300 W kg! at 58 Wh kg'!
) ) 79 Wh kg! at 180 W kg'!;
TiO,||AC 0-2.8V 1 MLiPF, 13
9450 W kg! at 32 Wh kg'!
Li(Mn;5Ni;5Fe;3)0,— 49 Whkg!atlWkg!l;
RO 50y I M LiPF, s @ WS 14
PANI||AC 3 Wkg'at19 Whkg'!
LMCMB]|| 2.0-4.0 . 83 Whkg!at 128 W kg'!;
1 M LiPF, 15
SFAC \Y% 5718 W kg! at 41 Wh kg'!
TiO,(reduced 2.0-4.0 i 42 Wh kg! at 800 W kg';
) 1 M LiPFq 16
graphene oxide||AC \Y% 8000 W kg! at 8.9 Wh kg'!
2.0-4.0 i 85.7 Whkg'at 7.6 W kg'!;
HC||AC 1.2 M LiPFg 17

8000 W kg! at 20 Wh kg'!
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Fig. S7 (a) Cycling performance of MnO/C|[CNS Li-ion capacitors with different
anode to cathode mass ratios, tested at the current density of 5 A g'. (b) The
correspongding Coulombic efficiency of MnO/C|| CNS Li-ion capacitors. (¢) Cycling
performance and Coulombic efficiency of MnO/C||CNS Li-ion capacitors with anode
to cathode mass ratio of 1:2, tested at the current density of 5 A g!. (d) Cycling
performance comparison of MnO/C||CNS versus reported values for hybrid systems.



Fig. S8 (a) SEM image and (b) TEM images of the MnO/C electrode for the
MnO/C||CNS Li-ion capacitors with anode to cathode mass ratio of 1:2 after 5000
cycles.
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Fig. S9 (a) Electrochemical impedance spectra of Li-ion capacitors before cycling. (b)
Electrochemical impedance spectra of Li-ion capacitors with the anode to cathode
mass ratio of 1:2 before test, after 3000 cycles and after 5000 cycles.
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