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Figure S1: XRD after different duration of milling.

SiP, microparticles were prepared by ball milling of Si and red P powders. Figure SI1 shows
the XRD after various ball milling duration. An active-milling time of 16h of the
stoichiometric mixture Si-2P allowed obtaining a complete reaction between Si and P. An
intimate mixture Si/P in 1/2 composition was also prepared by a short grinding (15 min) for

further electrochemical comparison.
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Figure S2: Capacity retention calculated for SiP, and SiP,/C electrodes vs Li.
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Figure S3 : *'P MAS NMR spectra of pristine SiP, (orange), SiP, electrode prior to cycling
(blue), SiP, aged in ambient atmosphere (red) and SiP, after an oxidizing treatment (green)
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Figure S4: a) *'P (left) and b) "Li (right) MAS NMR spectrum of LisP prepared by ball

milling.

Figure S5: 3P 2D NMR EXSY for an electrode cycled vs Li and stopped at the end of

discharge.
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Figure S6 : a) 'Li (left) and b) 3P (right) MAS NMR spectra of the LisSiP; model ball milled
sample (violet) and a SiP, electrode stopped at the end of the lithiation process (orange).
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Figure S7: Capacity retention calculated for SiP, and SiP,/C electrodes vs Na
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Figure S8 : Operando XRD of SiP,/Na.
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Figure S9: F MAS NMR spectra for SiP, electrode stopped at the end of discharge.
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Figure S10: a) P and b) #Na (right) MAS NMR spectra for NasSiP3, NaP, NasP and a SiP,
electrode stopped at the end of discharge.



