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Figure S1. The photographs of (a) a mixture of bismuth citrate and antimony potassium 
tartrate in a molar ratio of 1:1 and (b) the obtained Bi1Sb1@C sample after cleaning and 
drying. 
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Figure S2. The SEM images at low magnifications of the (a) Bi@C, (b) Sb@C, (c) 
Bi3Sb1@C, (d) Bi1Sb1@C, (e) Bi2Sb3@C and (f) Bi1Sb3@C samples.  
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Figure S3. The corresponding EDX results of the (a)Bi@C, (b) Sb@C, (c) Bi3Sb1@C, 
(d) Bi1Sb1@C, (e) Bi2Sb3@C, and (f) Bi1Sb3@C samples. 
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Figure S4. The size distribution pattern of the Bi1Sb1 alloy for the Bi1Sb1@C sample. 
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Figure S5. The low-resolution XPS spectrum of the Bi1Sb1@C sample. 
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Figure S6. N2 adsorption-desorption isotherms of the (a) Bi@C, (b) Bi3Sb1@C, (c) 
Bi2Sb3@C, (d) Bi1Sb3@C, and (e) Sb@C samples. 
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Figure S7. The pore size distribution curves of the (a) Bi@C, (b) Bi3Sb1@C, (c) 
Bi2Sb3@C, (d) Bi1Sb3@C, and (e) Sb@C samples. 

 
 
  



9 
 

 

Figure S8. Initial three cycles of CV curves at a scan rate of 0.1 mV s−1 of the (a) 
Bi2Sb3@C and (b) Bi1Sb3@C samples. 
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Figure S9. The discharge-charge curves of the (a) Bi3Sb1@C, (b) Bi2Sb3@C, and (c) 
Bi1Sb3@C samples during the initial three cycles. 
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Figure S10. The discharge-charge profiles at different current densities of the (a) Bi@C, 
(b) Bi3Sb1@C, (c) Bi2Sb3@C, (d) Bi1Sb3@C, and (e) Sb@C samples. 
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Figure S11. Nyquist plots of (a) Bi1Sb1@C and (b) Sb@C before/after the first cycle. 
(c, d) Fitted circuit diagram and corresponding fitting results. 
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Figure S12. The GITT curves of the (a) Bi@C, (b) Bi3Sb1@C, (c) Bi2Sb3@C, (d) 
Bi1Sb3@C, and (e) Sb@C samples during the first discharge and charge processes. 
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Figure S13. Schematic of one discharge pulse at ~0.75 V (vs. Na+/Na) for the Bi1Sb1@C 

electrode during discharge process. ∆Es and ∆Eτ represent the steady-state voltage 

change and transient voltage change, respectively. During a pulse discharge, the voltage 

rapidly drops from E0 to E1 due to ohmic and charge transfer resistance (IR = E0-E1 

). Then the voltage gradually decreases to E2 due to the sodiation process of electrode. 

During the relaxation process, the voltage returns to the steady state (E3). The values of 

∆Es and ∆Eτ are calculated by ∆Es = E0 – E3 and ∆Eτ = E1 – E2, respectively. 
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Figure S14. The diffusion rate for Na+ of the (a) Bi@C, (b) Bi3Sb1@C, (c) Bi2Sb3@C, 
(d) Bi1Sb3@C, and (e) Sb@C samples during the first discharge and charge processes. 
 


