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Fig. S1 a, b & ¢) SEM images of pristine SnSb electrode. d) Diagram of Sn & Sb sequential thermal
evaporation onto current collector. €) XRD spectrum of pristine SnSb electrode after preparation by
PVD
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Fig. S2 Charge/discharge rate capability testing and coulombic efficiency for SnSb
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Fig. S3 a) GITT voltage profile recorded for both HCE and SCE, b) typical titre recorded for HCE,
and labelling of values used in Na* diffusivity calculations, ¢) typical titre recorded for SCE, d) Na*
diffusivity as a function of steady state voltage for both sodiation (top) and desodiation (bottom), with

inset showing diffusivity during desodiation at a smaller scale.



Galvanostatic intermittent titration technique (GITT) was used to compare the Na* diffusivity in SnSb
in each electrolyte. Ficks second law can be used to calculate Na* diffusivity. This has been adapted for

GITT as follows: (1-5)
D _ 4’ mB‘VM 2 AE’S 2
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Where Dy, is the solid state diffusivity of Na*, 1 is the current pulse duration, mg is the active mass of
the electrode, V) is molar volume, Mg is molar mass, S is electrochemically active surface area, Eg is
quasi-steady state voltage at the end of the relaxation phase, and E; is voltage change as a result of the
current pulse. With alloying anodes undergoing large volume change during (de)sodiation, finding a
value for S that is accurate as a function of voltage is challenging. Similarly molar volume will vary as
a function of voltage. For the purpose of comparing the impact of electrolyte concentration on Dy this
was simplified to using geometric area of the electrode for S, (1, 2, 4, 5) however the findings should
not be directly compared to similar SnSb electrodes in literature. Constant current pulses with a rate of
C/30 were applied over 900 seconds, followed by a 1 h relaxation at open-circuit potential.

GITT was performed for both sodiation and desodiation in the voltage range of 0.05 — 1V. at 25°C. Fig.
S3a presents the voltage profiles for both SCE and HCE GITT experiments. Typical examples of
titration peaks are shown in Fig. S3b and Fig. S3c for HCE and SCE respectively. Fig S3b also
highlights how the values used in calculating Na* diffusivity were acquired. Na* diffusivity as a function
of steady-steady voltage in SnSb in both electrolyte systems is displayed in Fig. S3d.

Diffusivity increased during initial sodiation to a maximum of 3 x 103 cm? S at 0.80V for the HCE
system, and 1.6 x 10> cm? S at 0.78V for the SCE system. Dy, in SnSb in the HCE system remains
greater than in SCE above 0.71V, but in SCE the diffusivity is greater from 0.55 V to 0.70 V. From
both the differential capacity and voltage profile plots, shown in Fig. 1 b and ¢ respectively, Sb sodiation
begins to occur at ~0.75V, meaning that HCE allows greater Dy, initially, with the SCE facilitating
greater Dy, as the process continues. Below 0.55 V Dy, is the same in both electrolyte systems. Both
show a minimum Dy, in the range of 2 — 6 x 10> cm? S*! from 0.35 - 0.55 V in SCE and 0.35 - 0.60
V in HCE. Below 0.35V both electrolytes show almost identical trends increased diffusivity to 2 x 10-
3 em? ST at 0.25 V, before decreasing again.



Diffusivity during desodiation shows a more dramatic difference between the electrolyte systems, with
Dyna+ in SnSb in HCE being significantly higher between 0.18 and 0.45 V at 2.3 x 10"!! cm? s2.Dy,, in
the SCE system also increases in this voltage range but is a magnitude lower at 2.3 x 10-'2. This
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correlates with Na,Sn desodiation (6, 7), demonstrating that HCE better facilitates this process. Both

electrolytes show very similar diffusivity throughout the rest of the desodiation with Dy, in the range
of 1-2 x 103 for both electrolyte systems throughout most of the desodiation. Twin peaks at 0.77 and
0.79 V are present in both electrolyte systems, but diffusivity marginally higher in HCE as can be seen
in the inset in Fig S3d. This is in the voltage range where Sb desodiation occurs. (7)

Fig. S4 XRD for post-mortem SnSb electrode after 3 cycles

Fig. S5 Increased mass loading SnSb on planar stainless steel. a) Pristine and b) post-mortem
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