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Figure S1. High-resolution S 2s XPS spectrum of Bi-S; nanowires.

NazS (7.120x10-%cm?s) Na20 (5.551x10-"%cm?/s) NaF (1.548x10-1%cm?/s)

Figure S2. Supercell structures of (a) NaS, (b) NaxO and (c) NaF with calculated Na

diffusion coefficients.

Table S1. Calculation of Na diffusion coefficients in Na20, NaF, and Na2$S

Structure Diffusion coefficie(cm3)
Na.O 5.551%1010
Na2S 7.120%10°°

NaF 1.548x101°
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Figure S3. Comparison of the electrochemical performances between the present
Na/Bi.Ss electrode and previously reported SMA materials in symmetric cells using

ether-based electrolytes.

Table S2. The performance comparison of Na/Bi2S3 symmetric cells in this work

and other strategies reported in the previous literature

No. Structure Current Capacity Cycle Time Ref.
Density (mAh cm?) (h)
(mA cm?)
1 BVO-Na 1 1 500 1000 1
2 ShoTes 1 1 700 1400 2
3 3 800 1600
2 6 266 1600
3 ATO-12Na 1 1 480 960 3
2 2 700 1400
4 2 170 170
4  ShySs3 3 1 2000 1367 4
3 3 700 1400
5 5 500 1000
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1800 1200 wok
500 1000

5 SCNF@Na 3 3 500 1000 5
5 5 175 350
6 Sb@HPCNF- 2 2 500 1000 6
Na 4 2 500 500
5 5 275 550
7 Bi2Ss 2 2 1250 2500 This
3 1
5 5

Figure S4. (a) Pristine Bi>S; nanowire networks on Cu substrate before cycling. (b, c)
SEM images of the Bi>S;@Cu substrates after (b) plating and (c) stripping at 3 mA

cm 2 with 3 mAh cm™2.
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Figure S5. In-situ optical microscopy visualization of sodium plating processes at 1
mA cm. Sequential images taken on the (a-d) Bi>S3@Cu and (e-h) bare Cu substrates

at different plating times.

(a) C1s (b) O 1s (C) Na 1s
[ [
c-0/ [
Na KILL Auger / \
I ="~ | 3 3
8| stripped at 0.5 V after 1 cycle ;T_ stripped at 0.5 V after 1 cycle & | stripped at 0.5 V after 1 cycle
z > E
o} H 8 //\\
E £ z /‘\\
) 7
/A /f \
| /[
J. /‘\ / ‘\
Lo N -
stripped at 0.5 V after 10 cycle stripped at 0.5 V after 10 cycle stripped at 0.5 V after 10 cycle
202 290 288 286 284 282 280 538 536 534 532 530 1076 1074 1072 1070 1068
Binding Energy (eV) Binding Energy (eV) Binding Energy (eV)
P2
(d)[P2e e (e)[s2s
/
I/ \\
v \\7‘VJ, -
5 3
5 3
= | stripped at 0.5 V after 1 cycle i stripped at 0.5 V after 1 cycle
>
2 2
o 3
£ £

w/ﬂ\ Ee—

stripped at 0.5 V after 10 cycle stripped at 0.5 V after 10 cycle
142 140 138 136 172 170 168 166 164 162 160
Binding Energy (eV) Binding Energy (eV)

Figure S6. Ex-situ XPS spectra of the Bi,S3(@Cu substrate after different

plating/stripping cycles at 0.5 mA cm? and 3 mAh cm™.
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Figure S7. GCD profiles at 10C for the the NVP/CINa/Bi.S3; and NVP/CINa full

cells.
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Figure S8. Nyquist plots of the NVP/CINa full cells after different cycles.

For the NVP/CINa full cell (Figure S7), the initial charge-transfer resistance (Rct) is as
high as 18 Q. After only 250 cycles at 10 C, the R increases sharply to 89 Q. This
dramatic rise is attributed to the continuous growth of an unstable, thick, and poorly
conductive SEI layer caused by severe Na dendrite formation and repeated interfacial
fracture/repair processes, which progressively block charge transfer across the

electrode/electrolyte interface. In contrast, the Bi-S:;@Cu full cell (Figure 6¢) exhibits
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an ultralow initial R¢; of only 5 Q. After 100 cycles at 10 C, the R¢; remains as low as
13 Q, and even after 1000 cycles it is only 24 Q. This remarkable stability and low
charge-transfer barrier directly evidence the effectiveness of the in-situ formed
sodiophilic NasBi/Na.S composite interface layer, which not only promotes uniform
Na nucleation and deposition but also sustains rapid Na* transfer kinetics over

long-term cycling.
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