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Supporting Figures and Tables
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Fig. S1 XRD patterns of MnO2.
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Fig. S2 XRD patterns of MnO2@Bi2O2CO3 (sample-2).
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Fig. S3 SEM images of MnO2@Bi2O2CO3 with different amount of Bi(NO3)3·5H2O: (a1 and a2) 

0.25 mmol and (b1 and b2) 1.0 mmol.
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Fig. S4 XRD patterns of MnO/Bi@NC.
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Fig. S5 SEM images of (a1 and a2) MnO/Bi@0.5NC and (b1 and b2) Bi@0.5NC.
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Fig. S6 Particle size distribution of Bi@NC.
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Fig. S7 TGA curve of the Bi@NC.

The Bi content is determined by the following equation:

𝐵𝑖 (𝑤𝑡%) =  100 ×  
2 ×  𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝐵𝑖
𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝐵𝑖2𝑂3

 ×  
𝑓𝑖𝑛𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝐵𝑖2𝑂3

𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝐵𝑖@𝑁𝐶
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Fig. S8 XPS survey spectrum of Bi@NC.
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Fig. S9 The initial three charge/discharge profiles of CNT@Bi.
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Fig. S10 SEM images of CNT@Bi.
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Fig. S11 (a) Rate capacity performance of NC and the corresponding capacity contribution of 

Bi in Bi@NC hybrid. (b) Cycling performance of the NC at 1.0 A g−1.

The capacity contribution of Bi in Bi@NC was calculated based on the following formula:

𝐶𝐵𝑖 (𝑚𝐴ℎ 𝑔 ‒ 1) =
𝐶𝐵𝑖@𝑁𝐶 × 𝑚𝐵𝑖@𝑁𝐶 ‒ 𝐶𝑁𝐶 × 𝑚𝑁𝐶 × 𝑤𝑁𝐶

𝑤𝐵𝑖@𝑁𝐶
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Fig. S12 SEM images of Bi@NC electrode after 2000 cycles at 1.0 A g−1.
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Fig. S13 Charge/discharge curves of the Bi@NC at selected cycles.
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Fig. S14 TEM images of (a and b) Bi@NC electrode after 180 cycles at 1.0 A g−1.
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Fig. S15 Typical structure model of the optimized (001) crystal plane of Bi.
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Table S1 A comparison of Bi-based materials for LIBs.

Electrode

Cyclability (capacity retention 

(mA h g−1) @ cycle number) at 

current density

Rate performance (mAh 

g−1) at (Y) current density 

(mA g−1)

References

Bi@NC 285 @ 100 at 100 mA g−1 100 (3840) 1

Bi@C microsphere 280 @ 100 at 100 mA g−1 90 (2000) 2

Bi/Al2O3/C 

nanocomposite
310 @ 100 at 100 mA g−1 —— 3

Bi/C nanofibers 316 @ 500 at 100 mA g−1 159 (3200) 4

Yolk−shell Bi@C−N 300 @ 500 at 1000 mA g−1 289 (2000) 5

Bi/CNFs 483 @ 200 at 100 mA g−1 170 (2000) 6

Bi@C core–shell 

(nanowires)
408 @ 100 at 100 mA g−1 240 (1000) 7

Rose-like Bi@NC 535 @ 450 at 200 mA g−1 250 (1000) 8

Bi/C composite sheets 315 @ 1000 at 1000 mA g−1 99 (10000) 9

Bi@PC 380 @ 500 at 500 mA g−1 215 (2000) 10

Bi@NC 470 @ 2000 at 1000 mA g−1 117 (10000) This work
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Table S2 Lattice parameters and calculated surface energies of Bi with different orientations.

Surface Lattice parameters (Å) Surface energy (J m−2)

(001) a = 9.92, b = 9.92 0.18

(101) a = 14.94, b = 9.92 0.26

(110) a = 11.86, b = 15.74 0.39

(111) a = 14.94, b= 14.94 0.35

(211) a = 19.71, b = 14.94 0.31

(221) a = 15.74, b = 25.41 0.34

(201) a = 25.40, b = 9.09 0.40

(210) a = 11.86, b = 24.03 0.33

(212) a = 14.97, b = 21.72 0.49

(102) a = 19.71, b = 9.09 0.57
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