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SUPPLEMENTARY INFORMATION: 

Cyclic voltammetry  

 

 

Figure S1. Cyclic voltammogram of Sb half-cell for the first two cycles at a scan rate of 

0.1 mV/s between 0.05 and 2.0 V 
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Figure S2. Cyclic voltammogram of Bi half-cell for the first two cycles at a scan rate of 

0.1 mV/s between 0.05 and 2.0 V 
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Phase diagram 

 

Figure S3. K-Sb phase diagram adapted from [1] 
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Figure S4. K-Bi phase diagram adapted from [2] 
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Evaluation of capacity from C65 carbon additive 

It is well known that the theoretical capacity of carbon based electrode depends on the nature 

of carbon material [3]. In our case, the theoretical capacity of graphite (278 mAh/g) cannot be 

used for the C65 carbon black, since this material is mainly a disordered form of carbon. In 

order to estimate the effective capacity of such a carbon matrix, galvanostatic measurements 

were performed at C/26 rate on a C65/CMC (wt. % 70/30) electrode which showed a practical 

capacity of 260 mAh/g for the first discharge, and a reversible capacity of 156 mAh/g. The 

C65 electrode shows a sustainable capacity of 130 mAh/g for 50 cycles with a coulombic 

efficiency higher than 99 %. Considering that Sb or Bi electrodes contain 18 wt. % of C65, 

the contribution of carbon to the reversible capacity of the composite can be evaluated to 23.5 

mAh/g. 
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Figure S5. Galvanostatic discharge/charge curve of C65/CMC electrode at C/26 rate between 

0.0 V and 2.0 V  

 

Figure S6. Capacity and coulombic efficiency of C65 electrode at C/26 rate plotted versus 

cycle number 
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Figure S7. XRD operando pattern recorded for Sb electrode at the end of the first discharge 
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Figure S8. XRD operando pattern recorded for Sb electrode at the end of the first discharge 
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Synthesis of reference K3Sb 

For K3Sb, both polymorphs are obtained at ambient conditions: the hexagonal polymorph is 

obtained by conventional high temperature synthesis, whereas cubic K3Sb is formed in thin 

films by reducing oxidized Sb film.[4] A synthesis of K3Sb by ball milling a stoichiometric 

mixture of Sb and K in argon shows a time dependence of the nature of the obtained 

polymorph (Fig. S9): the two polymorphs are obtained together after 200 min, while the 

relative amount of the cubic phase increase with milling time, and the cubic form is obtained 

after milling for 600 min. Such observation does not really clarify which of the two forms is 

the sable one at room temperature. 

 

Figure S9. Evolution of XRD pattern of K3Sb as a function of ball milling time 
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Table S10. Summary of the electrochemical alkalinisation of Sb and Bi electrodes 
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Figure S11. XRD operando pattern recorded for Bi electrode at the end of the first discharge 
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Figure S12. XRD operando pattern recorded for Bi electrode at 0.55 V during the first charge 
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Figure S13. XRD operando pattern recorded for Bi electrode at 0.7 V during the first charge 
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Figure S14. XRD operando pattern recorded for Bi electrode at 1.5 V, end of the first charge 
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Table S15. Crystal structure parameters for the phases observed during the discharge/charge 

of Sb and Bi electrodes 
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Table S16. Summary of gravimetric capacities for each electrode taking into account the 

mass of carbon or not 
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