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Fig. S1 Cross-section SEM images of CNS electrode.

As shown in Fig. S1, the thickness of the CNS electrode is ca. 16 um.
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Fig. S2 SEM images of (a) CNS-2, (b) CNS-5 and (c, d) CM.
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Fig. S3 Raman spectra of CNS, CNS-2 and CNS-5.

S2



V
=

—C-CiC=C C1s

3 3

8 ]

2 e

Iz ]

= b=

3 3

= =

292 290 288 286 284 282 280 538 536 534 532 530 528 526

C Binding Energy (eV) Binding Energy (eV)

= carboxy C-O

] 1 c-C
~ | C-OH -

Q | Cc=0 : !

(&) 1 1 | i

c 1 1 i

© 1 1
e =] 1
— 1

£ : ,
= | : c-cC
© i C-O stretching vibration
|— 1
¥ T K L T J T ¥ T
4000 3000 2000 1500 1000 500

Wavenumbers (cm™)
Fig. S4 High-resolution XPS spectra of (a) Cls and (b) Ols of CNS. (c) FT-IR pattern
of CNS.

Table S1 Specific surface areas and pore parameters of CNS measured by BET method.

SSA Smic Smes Vt Vmic Vmes
Sample
(m*gh (m*gh) (mgh (m’g) (em’g!) (em’gh)
CNS 402.9 124.0 279.0 0.686 0.065 0.610

SSA: BET surface area. Sy,;c: t-Plot micropore area. S,.: t-Plot mesopore area. V.
t-Plot micropore volume. V ,..: mesopore volume calculated by BJH method. Vi: total

pore volume.

S3



a e 500 { b <1280
é 12504 | Current density: 50 mA g'1 <C 1000
2l g
~ 10004 !
> ’fgmh stasttennte peneenl £ 0
o 7504 ! e D e et g
b4 4!

| Q
% c~IS‘---.-- Ses, 3
Q) 5004 : o 3
L £ 50
5 250 4 e CNS-5 g
& —o— —e— CNS-2 o
% o . . . . [72 ]
0 10 20 30 40 50

Cycle number (n)

l\. e i
500 LN

Current density: 1A g™

—o——4+—CNS
—o——e— CNS-2
—— —=—CNS-5

T
100

260 3(‘]0 4(;0
Cycle number (n)

500

Fig. S5 Galvanostatic charge/discharge performance of the products at the current

densities of (a) 50 mA g'and (b) 1 A g'l.
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Fig. S6 Rate capabilities of CM anodes for LIBs at the current densities of 0.05, 0.1,

0.2,0.5,1,2,3,4,5,and 10 A g'!, respectively.
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Fig. S7 (a) AC impedance spectra of CNS electrode at different cycles, (b) Randles

equivalent circuit for CNS electrode.

Table S2. Kinetic parameters of CNS electrodes in LIBs at the voltage of 2.2 V after
different cycles.

CNS R, (1) R. (€2) Ry (Q) Ct (F) Cq (F)

1st 43.98 1.852 7.588 2.57E-06 4.28E-06
Sth 21.17 1.787 4.431 3.33E-06 8.10E-06
10t 13.86 2.011 3.501 3.48E-06 1.26E-05
20t 7.036 1.672 2.252 4.30E-06 1.79E-05

R, charge-transfer resistance; R.: electrolyte resistance; R¢: contact resistance of SEI
film on the surface of electrodes; Cs: capacitance of the solid-state interface layer at
the surface of electrodes; Cg4;: double-layer capacitance.
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Fig. S8 CV curves of CNS at various scan rates from 1 to 10 mV s,

To analyze contribution of capacitive and diffusion-controlled processes, the change
of the current (!) along with the sweep rate (V) of cyclic voltammetry (CV) is
investigated according to the following power law:!-#

b

J

i=av
where { is the current, V is the scan rate, and a and b are adjustable parameters.

The contribution of these two processes can be separated quantitatively by the

following equation:
1
/2

i(v) =kv+ kv

1/2

In this equation, eyv represent the capacitive contribution, and keav represents the

diffusion-controlled contribution.
And this equation can be rearranged to the equation as follows for easy analysis.

1/2
/Y =kv “+k
i(v)v/2 ! 2

/1 / 1 /
: 2 2
Then k; and k, can be determined by fitting a straight line of (W) v “vs. ¥ % in
which £ is the slope and k; is the y-intercept. By determining k; and k,, we can get the

normalized contribution of diffusion-controlled effect (Figure S9) and capacitive effect

(Figure S10) in different voltage zones.
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Fig. S9 Contribution of (a) diffusion-controlled effect and (b) capacitive effect of

CNS electrode for LIBs in different voltage zones.
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Fig. S10 Quantitative capacities of CNS electrode for LIBs in different voltage

zones after 1000 cycles at 1 A g
We also calculated the quantitative capacities of CNS electrode after 1000 cycle at 1

A g'lin different voltage zones. The results are shown in Fig. S10.



By combining the data of Fig. S9 and Fig. S10, we can get the quantitative diffusion-
controlled capacities and capacitive capacities of CNS electrode for LIBs at 1 A g-!

after 1000 cycles in various voltage zones (Fig. 4¢)

PCNS-0.5 with KCl as the template
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Fig. S11 (a) SEM image, (b) XRD pattern and (c) Raman spectrum of PCNS-0.5, (d)
cycling performance of the PCNS-0.5 electrode at 1 A g! for LIBs.

As shown in Fig. S11a, PCNS-0.5 were micro-sized curled carbon nanosheets. XRD
pattern and Raman spectrum of PCNS-0.5 indicate the similar amorphous carbon phase
with that of CNS (Fig. S11b, c). Fig. S11d shows the cyclic performance of PCNS-0.5
electrode for LIBs at the current density of 1 A g'!. PCNS-0.5 electrode shows the initial
discharge and charge capacities of 1197.8 and 578.2 mAh g-!, respectively, with an
initial coulombic efficiency of 48.3%. And the reversible capacity stabilizes at ca. 670

mAh g! after 500 cycles.
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Fig. S12 Schematic illustration of Li/Na storage.
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