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Fig. S1 (a) TEM images and (b) HRTEM image of self-assembled Bi,S; microspheres.
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Fig. S2 SEM images of Bi,S; sample prepared with the bismuth source concentration of 20 mM.



Fig. S3 SEM images of Bi,S; sample prepared with the bismuth source concentration of 5 mM.
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Fig. S4 Nitrogen adsorption-desorption isotherms of (a) self-assembled Bi,S; microspheres, and

(b) Bi,S;@RGO composite.
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Fig. SS Survey XPS spectrum of self-assembled Bi,S; microspheres.
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Fig. S6 Bi 4f and S 2p XPS spectra of self-assembled Bi,S; microspheres.
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Fig. S7 S 2s XPS spectrum of self-assembled Bi,S; microspheres.
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Fig. S8 Cyclic performance of self-assembled Bi,S; microspheres synthesized with different

Specific capacity (mAh g™)

bismuth source concentrations at 2 A g~!. The self-assembled Bi,S; microspheres synthesized with
the bismuth source concentrations of 5, 10, and 20 mM are denoted as Bi,S;3-5, Bi,S;-10, and

Bi,S3-20, respectively.
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Fig. S9 Rate performance of self-assembled Bi,S; microspheres synthesized with different

bismuth source concentrations.
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Fig. S10 Nyquist plots of self-assembled Bi,S; microspheres synthesized with different bismuth

source concentrations.
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Fig. S11 Cyclic voltammograms of RGO at a scan rate of 0.1 mV s™!in the voltage rage of 0.2-2.5
V.
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Fig. S12 The 10t galvanostatic charge-discharge curves of RGO at 0.2 A g™! in the voltage rage
0of 0.2-2.5 V.
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Fig. S13 Galvanostatic charge-discharge curves of self-assembled Bi,S; microspheres at various

current densities in the voltage rage of 0.2-2.5 V.
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Fig. S14 Galvanostatic charge-discharge curves of Bi,S;@RGO composite at various current

densities in the voltage rage of 0.2-2.5 V.
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Fig. S15 Galvanostatic intermittent titration technique curves of (a) self-assembled Bi,S;
microspheres, and (b) Bi,S;@RGO composite.
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Fig. S16 Ex situ HRTEM image of Bi,S;@RGO composite electrode after (b) being discharged to
0.2 V and (c) being charged to 2.5 V.
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Fig. S17 Galvanostatic charge-discharge curves of Bi,S;@RGO composite at 2 A g™! in the
voltage rage of 0.2-2.5 V.
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Fig. S18 Galvanostatic charge-discharge curves of self-assembled Bi,S; microspheres at 2 A g!

in the voltage rage of 0.2-2.5 V.
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Fig. S19 Cross-section SEM images of the self-assembled Bi,S; microspheres electrodes before
(a) and after 30 cycles (b). Cross-section SEM images of the Bi,S;@RGO composite electrodes
before (c¢) and after 30 cycles (d).
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Table S1 Test data of C H N content of Bi,S3@RGO composite.

C (%) H (%) N (%)

Mean value 7.79 1.064 0.36
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Table S2 Test data of electronic conductivity of Bi,S; microspheres and Bi,S;@RGO composite.

Bi,S; (S em™) Bi,S;@RGO (S em™)

Mean value 0.586 3.67
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Table S3 Fitting parameters of electrochemical impedance shown in Fig. 4f in the main text. Ry is

solution resistance, R is charge transfer resistance.

Rs (Q) Rct (Q)
Bi,S;@RGO 5.84 5.26
Bi,S; 4.45 16.43

Equivalent circuit

Rs Rct Wo

\W’o
CPE1
)—
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Table S4 The electrochemical-performance parameters of the reported anode materials for PIBs

in comparison with this work.

Capacity Rate performance
Curren Curren Discharse
Anode t Discharge '8¢ Cycle Referenc
. . . capacity e
density capacity density (mA h g number
(mAg (@mAhg! @mAg b g (cycles)
1 1 )
) )
MoS, 100 320 1000 183 100 1
MoS,;@MoO,@Fe@CN 200 317 500 ~160 500 2
MoS,/N-doped-C 200 238 500 151 1000 3
TiNb,Og@MoS,/C 200 373 1000 175 300 4
MoS,@HPCS 200 343.8 1000 126.2 500 5
FeS,@G@CNF 200 332 1000 120 680 6
AC@CoS/NCNTs/CoS@CNF
200 381.9 3200 130 600 7
S
CoS@G 200 ~330 500 310.8 100 8
NiS,@C@C 50 386.8 500 116.9 200 9
NiS@C 200 410 1000 171 300 10
ZSC@C@RGO 200 223 500 208 300 11
VSe, 100 366 2000 169 500 12
CoSey/NCNT 200 253 2000 173 600 13
FeP/C 50 288.9 500 178.56 50 14
MoSe,/N-C 100 258.02 1000 197 100 15
SnSb@NC 50 357.2 500 185.8 200 16
FeSe,/NC 100 434 1000 301 250 17
ZnSe@C 200 360 2000 204 100 18
Carbon nanocages (NOGCN) 200 355 500 131 300 19
Nitrogen-doped carbon 100 251.2 1000 101.1 1000 20

Bi,S;@RGO 200 538 2000 237 300 This work
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