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Fig. S1 Thermogravimetric curves of 3D Nb,Os@C hollow nanosphere composite in air.
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Fig. S2 (a) CV cures of Nb,Os at 0.1 mV s’'. (b) Galvanostaic charge-discharge profiles of
Nb205 at 0.1 A g'l.



200 - Re CPE1 CPE2
E Rs Rt Iw
51501 g
Ry

1001

0 50 100 150 200 250 300
Z' (ohm)

Fig. S3 Nyquist plots of Nb,Os and 3D Nb,Os@C electrodes after 500 cycles and the

corresponding equivalent circuit.

After 500 cycles, the impedance spectra are composed of three parts. The first
semicircle is associated with the Li" migration in the electrode surface. The second
semicircle is related to the charge transfer. The sloping line is bound up with the Li*
diffusion. As shown in the corresponding equivalent circuits, R, represents the ohmic

resistance, R, is charge transfer resistance and W is the Warburg impedance



d 50 b 100
] > Charge
- ¢ Discharge
()]
= 451 < 801
o <
S E
¢ 4.0 = 604 ,
£ DAAG
% é T 02A 97 5 0.1Ag"
S 35 % 40- R, AL op g’ SAG
n =
3.0 ——5th B 20-
——10th &
25 : . ; . 0
0 20 40 60 80 100 y T y
Soecific G . . 0 20 40 60 80
ecifc Capaci m.
P pacity (mAh g ) Cycle Number
C 60
1TU)
= 50+
T 5Ag"
£ 401 g
= ceeas . . .
5 (11} T\ '» .00 $000000%00,5000". (IT]
8 30-
©
O
2, 20-
©
g 104
a
O T T T T
0 200 400 600 800 1000

Fig. S4 (a) Galvanostaic charge-discharge profiles of GCN at 0.1 A g'. (b) Rate capacities at

Cycle Number

various current densities from 0.1 to 10 A g'. (¢) Cycling performance and the related coulombic
efficiency for GCN at 5 A g'! for 1000 cycle.



Table S1 Comparison with the performance of previously reported Li-ion capacitors.

. Voltage Energy Density/ .
Hybrid system . . Cyclability Ref.
Window Power Density

96.8 Whkg'! at 435.5 W kg'!

3DNb,0s@C//G 75% after 3000 cycles Thi
20s@CIG 35V 12.6 Wh ke at 41000 W kg o afier STTL eyeles 1Al

CN (Li") at 5A g! work
CNT/Nb.O//AC 33.5Wh kg at 83 W kg'!

LR 053V ~4 Whkg' at 4000 W kg'! - 1
(Li")
Nb,0s//AC sy 9555 Whiglat191 Wkg! )
(Li*) ' 65/39 Wh kg-lat 5350.9 W kg!

~50 Wh kg at 86.46 W kg!
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. 0.5-3V 14.77 Wh kg at 6753.5 W kg'! - 3
(Li%)
T-Nb,Os 48 Wh ke! at 690 W kg'!
~92% after 3000
/graphene//MC 0.8-3V 13 Whkg'!at 16000 W kg'! 4
. cycles at 1A g!
(Li%)
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a .
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(Li%)
100 Wh kg! at 83 W kg'!
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- . after
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