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1 μm

Figure S1 SEM image of C4VP.
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Figure S2 SEM images of P(St-co-4VP)@PAN-based carbons obtained via the template 
method. (a,c) honeycomb structure. (b) hollow structure. 



Figure S3 SEM images of P(St-co-4VP)@PAN-derived carbon materials with different PAN 
loading via the bidirectional anchoring method. (a) 0.04 g. (b) 0.08 g.



400 nm

Figure S4 SEM image of CPCS treated at 950 oC. 
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Figure S5 XPS C 1s spectra.
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Figure S6 GCD curves of CPCS with current densities ranging from 4 to 50 A g-1.
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Figure S7 (a-b) CV curves of HCM at different scan rates. (c-d) GCD curves of HCM at 
different current densities. (e-f) CV curves of HPC at different scan rates. (g-h) GCD curves of 
HPC at different current densities.



Figure S8 (a) TEM image of HPC with hollow structure. (b) HRTEM image of HPC. (c) 
HRTEM image of HCM. (d) Wide-angle PXRD patterns of HCM and HPC.



Figure S9 (a-b) CV curves of C4VP at different scan rates. (c-d) GCD curves of C4VP at 
different current densities. 
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Figure S10 (a, c, e) Plots of reciprocal of calculated gravimetric capacity (C-1) vs. square root 
of scan rate (v1/2) of the CPCS, C4VP and HCM, separately. (b, d, f) Plots of calculated 
gravimetric capacity (C) vs. reciprocal of square root of scan rate (v-1/2) of the CPCS, C4VP 
and HCM, separately. (Insert: the algebraic equations of the fitting lines)



Table S1 Summary of the specific surface areas and packing densities of the CPCS, HPC and 
HCM.

Samples SSA
(m2 g-1)

V
(cm3 g-1)

Packing density
(g cm-3)

CPCS 26.95 0.556 0.75

HPC 23.22 0.228 0.78

HCM 18.36 0.178 0.79



Table S2 The electrochemical performance of doped carbons without activation treatment.

Materials SSA
(m2 g-1)

CG
(F g-1)

CV
(F cm-3)

CA
(μF cm-2) Ref.

r-GOa 264.4 225 - 1.19 1

N, P, Si-CNFb 10.94 243.7 253.4 - 2

SiPDCc 641.51 276 - 0.43 3

3D-B, N-CNFd 351.5 295 - 158.2 4

NS-GNPe 245 289 214 - 5

NPSiDCf 228.4 318 0.67 - 6

PNDCg 362.8 270 0.42 - 7

CPCSh 26.95 308.89 231.67 1146
This 

work

a. Reduced graphene oxide; b. N, P, Si- tri-doped carbons; c. Si, N-doped carbon; d. N, B-co-

doped 3D hierarchical porous carbon network; e. N, S-co-doped graphene nanobots; f. N, P, Si-

tri-doped C; g. P, N co-doped C. h. Coralloid-like porous carbon sheets. 
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