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Table S1. Cell parameters and Figures of Merit of the Le Bail refinements of Sn4P3 materials synthesized by modified methods A to I.

Synthesis a b c
Avg. 

Crystallyte 
size (nm)

Rp 
(%)

Rwp
(%)

Rexp
(%) Chi-2 Global user-

weighted chi-2

A 3.975(2) 3.975(2) 35.4(2) 15.3 ± 0.2 13.5 20.2 17.5 1.32 1.46

B 3.9707(7) 3.9707(7) 35.37(9) 18.9 ± 0.3 15.1 23.2 17.2 1.83 1.90

C 3.971(1) 3.971(1) 35.4(1) 15.7 ± 0.2 14.4 28.2 24.0 1.39 1.50

D 3.971(3) 3.971(3) 35.4(3) 14.9 ± 0.1 15.4 23.6 19.4 1.48 1.56

E 3.975(3) 3.975(3) 35.4(2) 13.3 ± 0.2 14.2 21.7 18.2 1.42 1.50

F 3.974(3) 3.974(3) 35.4(3) 14.1 ± 0.1 13.3 20.0 17.3 1.33 1.45

G 3.972(3) 3.972(3) 35.4(3) 14.9 ± 0.2 14.6 21.7 18.6 1.36 1.48

H 3.974(3) 3.974(3) 35.4(3) 14.4 ± 0.1 13.4 20.6 17.4 1.39 1.46

I 3.974(3) 3.974(3) 35.4(3) 14.4 ± 0.3 14.0 20.6 18.1 1.30 1.40
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Figure S1. The XRD pattern along with the Le Bail refinement of Sn4P3 (synthesis A). 

Figure S2. SEM images of the Sn4P3 powder from the original synthesis A.

Figure S3. SEM images of the Sn4P3 powder from synthesis B.
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Figure S4. SEM images of the Sn4P3 powder from synthesis C.

Figure S5. SEM images of the Sn4P3 powder from synthesis D.

Figure S6. SEM images of the Sn4P3 powder from synthesis E.
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Figure S7. SEM images of the Sn4P3 powder from synthesis F.

Figure S8. SEM images of the Sn4P3 powder from synthesis G.

Figure S9. SEM images of the Sn4P3 powder from synthesis H.
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Figure S10. SEM images of the Sn4P3 powder from synthesis I.

Figure S11. TEM image of the carbon coating resulting from the second milling step 

with Super C65 (synthesis A was used as a representative example to show carbon 

coating).
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Figure S12. Galvanostatic charge-discharge curves of the five initial cycles of synthesis 

A cycled with 5 mV cut-off at 100 mA g-1 in a Na-ion battery. The dashed bar guides the 

eye to the limit of 50 mV.

Figure S13. Raman spectra of a) metallic Na and Sn4P3/C anodes and b) their respective 

carbon positive electrodes after the chemical stability which correspond to the SEM 

images in Figure 4.

8

a) b)



Figure S14. XRD patterns of the cathode discharge with Sn4P3 alloy (a) and the 
corresponding anode (b); and the cathode discharge with Na metal anode (c).

Figure S15. Galvanostatic cycling of the alloy during EIS measurements of the 

Sn4P3/C//GDL cell.
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