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Fig. S1 Typical TEM image of bare CNTs.

Fig. S2 N2 adsorption/desorption isotherms and (b) pore size distributions of CPAN 

and its composites.



Fig. S3 Typical CV curves of (a) CNT@CPAN-1 and (c) CNT@CPAN-3 at 0.5 mV s-1, and 

charge/discharge curves of (b) CNT@CPAN-1 and (d) CNT@CPAN-3 at 0.1 A g-1 in the 

first three cycles.

Fig. S4 CPAN anode: (a) CV curves at scan rates from 0.2 to 10 mV s-1, (b) the 

decoupling of capacitive contribution (shadow) at 1 mV s-1, and (c) the normalized 

capacitive contribution at different scan rates.



Fig. S5 CNT@CPAN-1 anode: (a) CV curves at scan rates from 0.2 to 10 mV s-1, (b) the 

decoupling of capacitive contribution (shadow) at 1 mV s-1, and (c) the normalized 

capacitive contribution at different scan rates.

Fig. S6 CNT@CPAN-2 anode: (a) CV curves at scan rates from 0.2 to 10 mV s-1, (b) the 

decoupling of capacitive contribution (shadow) at 1 mV s-1, and (c) the normalized 

capacitive contribution at different scan rates.



Fig. S7 CNT@CPAN-3 anode: (a) CV curves at scan rates from 0.2 to 10 mV s-1, (b) the 

decoupling of capacitive contribution (shadow) at 1 mV s-1, and (c) the normalized 

capacitive contribution at different scan rates.
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Fig. S8 Long-term cycle life and the corresponding coulombic efficiency of 

CNT@CPAN-3 at a high rate of 10 A g-1 for 5000 cycles.



Fig. S9 (a) SEM images of the electrospun CPAN fibers derived from the as-synthesized 

PAN; (b) reversible capacity at different rates, and (c) cycling stability at 10 A g-1 for 

1000 cycles. 

Fig. S10 (a) SEM image of electrospun CPAN fibers using commercial polyacrylonitrile 

precursor; (b) reversible capacity at different rates, and (c) cycling stability at 10 A g-

1 for 1000 cycles.



Fig. S11 TEM (a) and (c) SEM images of the mixture of CPAN and CNTs where (b) CNTs 

are totally exposed without covering by CPAN; (d) reversible capacity at different 

rates, and (e) cycling stability at 10 A g-1 for 1000 cycles.  



Table S1 Lithium storage performance of selected CNT@CPAN-3 anode and polymer-

based anode counterparts reported in the references

Polymers used Specific 
capacity

Rate 
capability

Cycling 
stability Ref.

125 mAh g-1

at 100 mA g-1 —
77.3% after 
300 cycles 

at 100 mA g-1
[1]

CHCH2* *
149.97 mAh g-1

at 100 mA g-1
90.38 mAh g-1

at 0.5 A g-1

67.6% after 
300 cycles 

at 100 mA g-1
[2]

S ** 745 mAh g-1

at 45 mA g-1
141 mAh g-1

at 3.0 A g-1

30% after 
300 cycles 

at 100 mA g-1
[3]

O
Sy

Sy

Cl

Cl
O

*

*
n 85 mAh g-1

at 100 mA g-1
99 mAh g-1

at 1.0 A g-1

67% after 
200 cycles

at 200 mA g-1
[4]

N
O

O

O

O

Li

Li

Li

Li

LiLi

160 mAh g-1

at 30 mA g-1 —
57.1% after 

50 cycles 
at 30 mA g-1

[5]

CH

N

CH CH

N

N

N N

N N

140 mAh g-1

at 0.4 C
60 mAh g-1

at 16 C — [6]

N

N

*

*
O

O

n

1401 mAh g-1

at 100 mA g-1
259 mAh g-1

at 2.0 A g-1

97% after 
1000 cycles 

at 200 mA g-1
[7]

H2
C

C

H2
C

C

H2
C

C C
OH3C O CH3

O O

CH3 CH3

n 206 mAh g-1

at 20 mA g-1
167 mAh g-1

at 0.4 A g-1

~100% after 
1000 cycles at 

400 mA g-1
[8]

S

O O



n

387 mAh g-1

at 72 mA g-1
155 mAh g-1

at 0.72 A g-1 [9]



N

N

N

NH

HNHN

HN
H
N

N

N
N

NH

NH
H
N

N
H

NH

761 mAh g-1

at 100 mA g-1
299 mAh g-1

at 2.0 A g-1 — [10]

N

N

O
H
N

N
H n

972 mAh g-1

at 100 mA g-1
419 mAh g-1

at 2.0 A g-1

87.8% after 
1000 cycles 

at 2500 mA g-1
[11]

N

N
N

NH

HN
N

N
N

HN
HN

N
N

N

NH
H
N

N

N
N

50 mAh g-1

at 50 mA g-1
15 mAh g-1

at 10 A g-1 — [12]

OLiO

O

O

O OLi

H2C

CH2

C

C

HC

CH

175 mAh g-1

at 0.1 C
140 mAh g-1

at 2.0 C — [13]

C C
N N n

1176 mAh g-1

at 100 mA g-1
439 mAh g-1

at 2.0 A g-1

94% after 
5000 cycles 
at 10 A g-1

This 
work
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