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Figure S3. (a) TEM image of HCN-1100. (b) HAADF-STEM images of HCN-1100.
(c) TEM image of HCN-1500. (d) HAADF-STEM images of HCN-1500.
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Figure S4. The diameter of HCNss.
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Figure SS. The interlayer spacing of HCNs from HRTEM.
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Figure S6. XPS Survey spectra of HCNGs.
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Figure S7. The fitting results of C 1s signals of HCNG.
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Figure S8. The (002) peak fitting of HCNs in XRD.
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Figure S9. The fitted SAXS patterns of (a) HCN-1100, (b) HCN-1300 and (c) HCN-

1500.
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Figure S10. (a) N, adsorption-desorption isothermal curves of HCNs. (b) The pore
size distribution of HCNS.
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Figure S11. The linear correlation between carbonization temperature and plateau
capacity.
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Figure S12. The capacity proportion of (a) HCN-1100, HCN-1300 (b) and (c) HCN-
1500 at different current density.



a —— HCN-1100-10th b NaF HCN-1100-10th
—— HCN-1300-10th _lc-F !
2 ——— HCN-1500-10th y
@ i
~|s ; T adg » - 87.57%
5 |Z - - 5
2 w o2 © s HCN-1300-10th
= o
& =
ch ‘5_. 91,28
E c HCN-1500-10th|
e | . _ .
1000 800 600 400 200 0 692 688 684 680
Binding Energy (eV) Binding Energy (eV)

Figure S13. (a) XPS Survey spectra of HCNs after 10 cycles. (b) F 1s XPS spectra of
HCNss after 10 cycles.
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Figure S14. The Raman spectroscopy of HCNs after 10 cycles.
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Figure S15. Galvanostatic charge/discharge curves for the different cycles at 1 A g-!
of HCN-1300.
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Figure S16. (a) Galvanostatic discharge/charge profiles of HCN-1300 and Kuraray at
0.02 Ag™'. (b) Cycle performance at 1 A g of HCN-1300 and Kuraray.
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Figure S17. The CV curves of (a) HCN-1100 and (b) HCN-1500 at various scan rates.
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Figure S18. Relationship between peak currents and scan rates of (a)HCN-1100 and
(b) HCN-1500.
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Figure S19. CV curve with a calculated capacitive contribution of (a) HCN-1100 and
(b) HCN-1500 at 0.3 mV s\

3

—— HCN-1100
- —— HCN-1300
z | HCN-1500
&=
2 21
. Sodiation Desodiation
>
=
S 1
=
c
2
Q
o
04

Normalized Capacity

Figure S20. GITT potential profiles.
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Figure S21. EIS measurements of HCNs.



Intensity (a.u.)
: 0 3O §¢
<

T 1 T
1200 1400 1600 1800
Raman shift (cm')

Figure S22. /n-situ Raman spectra of HCN-1300, “C” stands for the charge state and
“D” stands for the discharge state.
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Figure S23. The color changes of ethanol containing 1% phenolphthalein after
reaction with HCN-1300 at different potentials.

Table S1. Structure Parameters of HCNSs.

Sample IG/ ID La (nm) d002 (nm) Lc (nm) dclosed pore (nm)
HCN-1100 0.37 7.12 0.38 1.24 1.04
HCN-1300 0.44 8.51 0.37 1.36 1.21

HCN-1500 0.66 12.73 0.36 1.52 1.31




Table S2. Comparison of ICE performance hollow carbon nanospheres anodes.

Sample ICE Ref.
NNCS 20.47 S1
BFNHCS 24.7 S2
N-HCSs 30.28 S3
HCS 36 S4
DHCSs 37 S5
NCS 41.5 S6
3DHPCMs-800 41.9 S7
PTA-NHCS-700 441 S8
N-DHCS 44.64 S9
HCF 47 S10
PCS 47.5 S11
P-HCS 56 S12
HCS-3 61.3 S13
4S-HCNs 72 S14
HTCS-900 80 S15
HCN-1300 84 This work




Table S3. Comparison of long cycling performance, ICE and rate performances with

reported hard carbon materials.

Rate performance

Sample 1cE Cyele (Capacity/Current) Ref. gﬁg;ﬁg?&
LCS-73 82.9 | 1400 ! (l(f Sm:}g‘_?)' 1 S16 2(601' Sm:}gl_?)'l
FHC-1300 80 | 1000 107('21 :12_?) g S17 1752%}}1‘;5_1
H-1500 71 | 400 17(52 IXAg}_ll;g'l SI8 17(52%11‘;5_]
HCK-1 804 | 600 1352 iAg}_ll)g'l S19 17(52“;‘21?1?1
AMHC-900 76 | 2500 621“?;1%'1 $20 23(01 YKA;I;%-I
SC-3 77 | 100 - s21 -
CC-700 48 | 8000 12(2'162??) g’ S22 23(01 “/;Ag}_‘] )g‘]
H300-1100 82.5 | 1000 6(()1“?2_1%'1 $23 23(01 YXA;] )g'l
PRDES00 DS | 68.42 | 2500 N“(g n:;}j )g'l $24 17(521221?1%1
POP3-1200 67.5 | 500 N(S(f ?ﬁg_;";l 825 2(601. Smﬁlgl_%_l
WNSC 83.1 | 800 NS(g IXAg}_ll)g'l $26 17(52%1?1‘;{1
Cel-0300-1500 | 748 | 50 ~45(.212n§_}1) g’ $27 17(5;22}.11‘;”_1
CM-180 784 | 100 9(()('53“;‘*;1%'1 $28 2(601' Smﬁg_lg)'l
MW-900 701 | 50 Nf(i Sm:}gl_lg)'l $29 2(601' Sm:g?)'l
HCN-1300 84 | 10000

This work
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