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Figure S1. A representative low-magnification SEM image of pristine Sb,S; (p-Sb,S;) rods

obtained by hydrothermal reaction at 180 °C for 24 h.
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Figure S2. (a, c) SEM images and (b, d) corresponding size distribution histograms of the Sb,S;

rods prepared by hydrothermal reactions at 180 °C for (a, b) 8 h and (c, d) 16 h, respectively.



Figure S3. SEM images of the Sb,S; rods hydrothermally synthesized at (a) 160 °C, (b) 180 °C,

and (c) 200 °C for 24 h, respectively.
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Figure S4. Rietveld refinement analysis for the XRD pattern of the Sb,S;-H,/Ar sample.
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Figure S5. XRD pattern of the hydrothermally prepared pristine Sb,S; rods (p-Sb,S;) containing

trace sulfur impurity.
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Figure S6. XRD pattern of the hydrothermally prepared pristine Sb,S; rods followed by annealing

in nitrogen (Sb,S;-N,) containing residual sulfur impurity.
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Figure S7. Adsorption configurations of one (a) Sg and (b) S, molecule on Sb,S; (010) surface after
geometry optimization, leading to an adsorption energy of -0.69 and -1.22 eV, respectively. The Sg

(left) and S, (right) molecules have been marked by dotted ellipses for clarity.
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Figure S8. EPR spectra of the (a) p-Sb,Ss, (b) Sb,S;-N», and (¢) Sb,S3;-H,/Ar samples.
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Figure S9. Linear sweep Raman spectra of (b, right) a single Sb,S;-H,/Ar rod at several different

positions (a, left).
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Figure S10. Survey XPS spectrum of the Sb,S;-H,/Ar sample.
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Figure S11. High-resolution XPS spectra of (a) S 2p and (b) Sb 3d of p-Sb,S; and Sb,S;-H,/Ar

samples.
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Figure S12. Current voltage (I-V) curves of the Sb,S;-H,/Ar rod photodetector devices measured

under dark and illumination with a 560 nm monochromatic light at a light intensity of 110 pW/cm?,
respectively.
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Figure S13. I-V curves of the Sb,S;-H,/Ar rod photodetector device under dark and illumination

of 110 uW/cm?, respectively. It is noted that the photocurrent of the device after storage in air for

1 week decreases slightly compared to the fresh one.
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