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Figure S1. SEM images of the 2D Bi2WO6.
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Figure S2. (a) N2 adsorption–desorption isotherms, (b) pore-size distributions of 3D Bi2WO6 and 2D Bi2WO6.
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Figure S3. Photocurrent responses of 2D Bi2WO6, 2D Bi2WO6 with low μM S2- and 2D Bi2WO6 with high μM S2-.
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Figure S4. Effects of (a) 3D Bi2WO6 concentration and (b) incubation time with S2- on the photocurrent response. 
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Figure S5. (a) Photocurrent responses of 2D Bi2WO6 modified electrode toward different S2- concentrations. (b) Linear calibration between photocurrent response and concentration of S2-.
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Figure S6. The cyclic voltammograms (CVs) plots of 3D Bi2WO6 (a) and 2D Bi2WO6 (c) in 0.1 M KCl containing 5.0 mM [Fe(CN)6]3-/4- at different scan rate (from 10 to 80 mV/s); Linear relationships of peak potential and logarithm of scan rate (b, d).
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Figure S7. Full-scan XPS spectrum of 3D Bi2WO6/Bi2S3 and 3D Bi2WO6.
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Figure S8. (a) Valence-band XPS spectra and (b) Band structures of 3D Bi2WO6 and Bi2S3 (potential vs. NHE).
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Figure S9. UPS spectra of 3D Bi2WO6 (a) and Bi2S3 (b).
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Figure S10. Schematic illustration of the charge transfer mechanism between 3D Bi2WO6 and Bi2S3, before and after contact, as well as that of 3D Bi2WO6/Bi2S3 under light illumination (Vac and Ef stand for vacuum level and Fermi level, respectively).



[image: ]
Figure S11. (a) EIS Nyquist curves, (b) PL spectra of 3D Bi2WO6, and 3D Bi2WO6/Bi2S3. 
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Figure S12. EPR spectra of DMPO-•O2- radicals for 3D Bi2WO6, Bi2S3, and 3D Bi2WO6/Bi2S3 under light illumination for 5 min.

















Table S1. Comparison of the limit of detection (LOD) for S2- detection between the proposed sensor and other reported methods.
	Materials
	Detection methods
	Linear range
	LOD
	Ref

	Functionalized CdS
	Fluorometry
	3-56 μM
	6500 nM
	[1]

	ZAB-SPES
	Electrochemistry
	5-1000 nM
	4000 nM
	[2]

	Lys-Ag NCs
	Fluorometry
	5-100 μM
	1100 nM
	[3]

	APTMS/ITO
	Electrochemistry
	30-1000 nM
	900 nM
	[4]

	Cu-HHTP@Zn-TCPP
	PEC
	0.1-1500 μM
	620 nM
	[5]

	Ag
	Colorimetry
	[bookmark: OLE_LINK2]0.8-6.4 μM
	350 nM
	[6]

	ABTS-Au(III)system
	Colorimetry
	0.5-15 μM
	280 nM
	[7]

	UiO-66-NH2@NDBPA
	Fluorometry
	0.1-900 μM
	120 nM
	[8]

	SiO2@AgNCs
	Fluorometry
	0-20 μM
	62 nM
	[9]

	THQ-L
	Fluorometry
	20-70 μM
	38.3 nM
	[10]

	WO3/Bi2O3
	PEC
	0.1-500 μM
	38 nM
	[11]

	MoS2/g-C3N4
	Colorimetry
	0.1-10 μM
	37 nM
	[12]

	3D Bi2WO6
	PEC
	0.05-13 μM
	16 nM
	This work




Table S2. Determination of S2- in lake water, tap water, egg, milk and wine samples.
	Sample
	Add (µM)
	Found (µM)
	Recovery (%)
	RSD (%)

	Lake-water
	1
	1.0203
	102.03
	2.17

	
	0.1
	0.1028
	102.80
	1.78

	
	0.01
	0.009897
	98.97
	2.22

	Tap-water
	1
	0.9852
	98.52
	3.56

	
	0.1
	0.09795
	97.95
	1.86

	
	0.01
	0.009923
	99.23
	2.63

	Egg
	1
	1.0120
	101.20
	1.46

	
	0.1
	0.09824
	98.24
	2.38

	
	0.01
	0.01025
	102.50
	3.52

	Milk
	1
	0.9874
	98.74
	1.82

	
	0.1
	0.1016
	101.60
	2.74

	
	0.01
	0.009683
	96.83
	3.85

	Wine
	1
	1.0150
	101.50
	1.68

	
	0.1
	0.09753
	97.53
	2.95

	
	0.01
	0.01042
	104.20
	3.62
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