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Fig. S1 (a), (b) SEM images of PBCNSs before carbonization. (c), (d) SEM of the 

commercial Bi powder.

Fig. S2 Selected area diffraction of PBCNSs.
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Fig. S3 (a) CV curves at different sweep rates (0.1-5 mV s-1) of the PBCNSs anode 

for SIBs. (b) The corresponding log I vs. log v plots at each peak and the 

corresponding linear fits.

Fig. S4 Nyquist plots at different temperaures for (a) PBCNSs and (b) commercial Bi 

powder after 5 cycles. The activation energy for (c) PBCNSs and (d) commercial Bi 

powder.



Fig. S5 Scheme of surface element in electrostatic field based on Gauss theorem for 
(a) PBCNSs and (b) commercial Bi powder.

Fig. S6 (a) Nyquist plots of PBCNSs electrode at different cycles obtained by 

applying a sine wave with amplitude of 5.0 mV over the frequency range 0.1 Hz-100 



kHz. (b) Randles equivalent circuit of the studied system. SEM images of PBCNSs 

electrodes before (c) and after 1000 cycles (d).

Fig. S7 Electrochemical performance of NVP@C: (a) CV curves at 0.1 mV s-1, (b) 

galvanostatic charge/discharge curves at 0.4 A g-1, (c) cycling performance with the 

corresponding Coulombic efficiency at 0.4 A g-1, and (d) rate performance.



Fig. S8 Charge/discharge curves of the PBCNSs//NVP@C full cells at different 

current densities.

Table S1 Comparison of rate capability with reported Bi-based anode for SIBs.

Material/
Mass loading

Electrolyte/
Voltage

Carbon
Content 
(wt%)

Cyclability (capacity 
retention (mA h g-1)

@cycle number)

Rate 
capability
(capacity 
retention 

(mA h g-1)
@current 
density 
(A g-1))

Ref.

PBCNSs
0.6-1.2 mg cm-2

PBCNSs
11.33 mg cm-2

1M NaPF6/DME
0.05-1.5V 17.7

340@16000 at 20 A g-1

327.2@315 at 0.5 A g-1
372.8@25 This 

work

Bi@C
0.8-1.0 mg cm-2

Bi@C
11.5 mg cm-2

1M NaPF6/DME
0.01-1.5V 26.7

265@30000 at 8 A g-1

280@200 at 0.8 A g-1
232@60 1

Bi@graphene
1.2 mg cm-2

1M
NaClO4/EC:PC

0.01-1.5V
37.2 200@50 at 40 mA g-1

250@1.28 2

Bulk Bi
~3 mg cm-2

1M
NaPF6/DEGDME

0.01-2.0V
0 382@2000 at 0.4 A g-1 355@2 3

Bi@graphite
~0.5 mg cm-2

1M NaPF6/DME
0.01-1.5V 70 ~140@10000 at 3.2 A g-1 113@48 4

Bi@N-C
~1 mg cm-2

1M NaPF6/DME
0.01-1.5V 38 235@2000 at 10 A g-1 178@100 5

Bi@N-C
~1 mg cm-2

1M NaPF6/DME
0.1-2.1V 12.2 302@2000 at 10 A g-1 368@2 6

Bi-C/CF
1-1.2 mg cm-2

1M NaClO4/PC
With 5%FEC

0.01-1.5V
50.7 ~340@500 at 0.5 A g-1 110@2.4 7

Bi@Void@C
1-2 mg cm-2

1M NaPF6/DME
0.01-1.5V 38 198@10000 at 20 A g-1 173@100 8



Table S2 The fitting resistance results for PBCNSs and commercial Bi power at 
different temperatures.

Material Resistance (Ω) 0 ℃ 15 ℃ 30 ℃ 45 ℃

PBCNSs Rct 4.025 1.485 1.572 0.966

Commercial
Bi power

Rct 147.4 40.26 29.77 28.61

Table S3 Comparison of EIS data for SIBs of the reported literature.

Anode material Electrolyte Cycle Rct(Ω) Ref.

RGO@CoP@C-FeP
1M NaClO4 in PC
with 5 wt% FEC 10th 184.5 9

C/g-C3N4 0.8M NaClO4 in EC/DEC Initial 102.4 10

DMcT-MoO3 1M NaPF6 in DME Initial 30.7 11

H-TiO2@CFC 1M NaClO4 in EMC/EC Initial 110.5 12

TiO2/MoS2/RGO 1M NaClO4 in EC/PC
with 5 wt% FEC Initial 133 13

CTNRs/rGO 1M NaClO4 in EC/DMC Initial 32.02 14

S-P/rGO 1M NaClO4 in EC/DMC 
with 5 wt% FEC Initial 132.8 15

10th 3.38
PBCNSs 1M NaPF6 in DME

1000th 1.11
This work
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