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Experimental section
Preparation of S-doped BiOBr samples: Appropriate amounts of Bi(NO3)3·5H2O (1 g), thiourea (0.1 g or 0.2 g) and CTAB (1.2 g) were dissolved in 60 mL of 2-methoxyethanol in turn with sonication to from a clear solution. Then the resultant solution was transferred into a 100 mL autoclave Teflon vessel, and the precursor suspension was then solvothermal treated at 180 °C for 48 h. After cooling to room temperature, the precipitates were filtered, washed with deionized water and ethanol six times, and dried in a vacuum oven at 60 °C for 12 h to get the fine S-doped BiOBr. 

Preparation of BiOBr samples: Appropriate amounts of Bi(NO3)3·5H2O (1 g), CTAB (1.2 g) were dissolved in 60 mL of 2-methoxyethanol in turn with sonication to from a clear solution. Then the resultant solution was transferred into a 100 mL autoclave Teflon vessel, and the precursor suspension was then solvothermal treated at 180 °C for 48 h. After cooling to room temperature, the precipitates were filtered, washed with deionized water and ethanol six times, and dried in a vacuum oven at 60 °C for 12 h to get the fine BiOBr.

Characterization: The Microstructures and crystal phase of the as-prepared samples were analyzed with a SIEMENS Diffraktometer D5000 X-ray diffractometer with Cu Kα radiation source at 35 kV, with a scan rate of 4° s-1 in the 2θ range of 10–80°.The ULTRA-55 field-emission scanning electron microscopy (FE-SEM) equipped with an energy dispersive X-ray spectrum (EDS, Inca Energy-200) at an accelerating voltage of 10 kV. JSM-2100 transmission electron microscopy (TEM) was used to characterize the morphology of the as-prepared samples. The Brunauer-Emmet-Teller (BET) specific surface area was measured using a specific surface & pore size analysis instrument (3H-2000PS1/2 static volume method, China). The UV-vis diffuse reflectance spectra were obtained for the dry-pressed disk samples using a UV-vis spectrometer (U-3010, Hitachi).

Measurement of photocatalytic activity: The photocatalytic activity of the samples was evaluated by the photo-degradation of RhB in aqueous solution under visible light irradiation with an 11 W daylight lamp (25 Hz) equipped with UV cut off filter to provide visible light (λ≥400 nm). Before irradiation, 20 mg amount of the as-prepared catalysts were added into 50 mL of RhB solution (C0 = 10 mg•L-1) under magnetic stirring for 1 h to ensure the adsorption-desorption equilibrium. Then the solution was stirred and exposed to the visible light irradiation. An amount of aliquots were taken away and separated as-prepared catalysts with centrifugation at the designated time. The upper layer was appropriately diluted and the RhB concent rations (C) was measured by JASCO V-570 UV-vis-NIR spectrophotometer (Japan). 0.02g of the as-prepared catalysts was suspended in 50 mL phenol aqueous solution (5%, v/v) adding 2 mL 4-Aminoantipyrene (1 %) and 2 mL potassium ferricyanide (4 %). The photodegradation phenol experiments were carried out in a closed box. visble radiation source was 5 The radiation source was 500 W high-pressure xenon lamp without filter which optical power density is 100mw/cm2，and the wavelength of light (() was 320-780 nm to simulate of the sun light (model BL-GHX-V, Shanghai Bilon Instruments Factory, China). The UV-vis diffuse reflectance spectra were obtained for the dry-pressed disk samples using a UV-vis spectrometer (U-3010, Hitachi).

Table S1. The BET specific surface area, pore volume, band gap (Eg) and photodegradation rate constants (kRhB) of BiOBr and S-doped BiOBr photocatalyst.
	Photocatalyst
	BET specific surface area (m2·g-1)
	Pore volume (mL·g-1)
	Band gap (eV)
	kRhB (h-1)

	BiOBr
	33.9
	21.1
	2.94
	0.24

	S-doed BiOBr
	30.2
	30.8
	2.21
	0.75
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Figure S1. XRD patterns of the S-doped BiOBr with different component of thiourea in the reaction.
[image: image2.png]



Figure S2. (A) FE-SEM images of pure BiOBr, (B) FE-SEM images of the S-doped BiOBr with 0.2g thiourea, (C) TEM image of the S-doped BiOBr with 0.2g thiourea, (D) HR-TEM image of the S-doped BiOBr with 0.2g thiourea.
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Figure S3. N2 adsorption–desorption isotherms and corresponding pore size distribution curves of BiOBr and S-doped BiOBr.
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Figure S4. UV-Vis diffuse reflectance spectra of the as-prepared BiOBr and S-doped BiOBr samples.
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Figure S5. Band gap energy spectra of the as-prepared BiOBr and S-doped BiOBr samples.
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Figure S6. FE-SEM images of the as-prepared S-doped BiOBr under different reaction time: 0.5 h (A), 1 h (B), 12 h (C) and 48 h (D).
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Figure S7. EDS spectra of the as-prepared S-doped BiOBr samples at 1 h and 48 h.
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Figure S8. The photocatalytic degradation of phenol with S-doped BiOBr samples [image: image9.png]9S
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Scheme S1. Schematic illustration of the possible formation process of the S-doped BiOBr microspheres.
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