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(a) (b) (c)

Fig. S1 XRD patterns of SnS synthesized under different conditions with the addition of 

0.25 M urea. (a) different temperature with 60% volume, (b) different volume, (c) 

different temperature with 80% volume.



Fig. S2 SEM images of SnS-0.25 samples with different synthesized temperature (0.25 M 

urea, 80% volume), (a) 160 °C, (b) 170 °C, (c) 180 °C.



Fig. S3 XRD patterns of SnS nanobelts synthesized at 170 °C, 80% reaction solution 

volume and different contents of urea.



Fig. S4 SEM and TEM images of SnS synthesized at 170 °C, 80% reaction solution 

volume ratio and varied urea amounts (0.15-0.45 M). (a, b) SnS-0.15. (c, d) SnS-0.25. (e, 

f) SnS-0.45.



Fig. S5 High-angle annular dark-field (HAADF)-STEM images of SnS-0.15, and the 

crystallographic directions along (a) [-101] band axes, (b) [001] band axes.



Fig. S6 High-resolution HAADF-STEM images of (a) SnS-0.25, and (b) SnS-0.45.



(a) (b)

Fig. S7 XPS spectra of SnS-0.15, (a) Sn 3d, (b) S 2p.



Fig. S8 Raman spectrum of SnS-0.15.
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Fig. S9 Piezoelectric response amplitude profiles and phase images of SnS-0.15 at 

different driving forces: (a) 1 V, (b) 2 V, (c, d) piezoresponse amplitude as a function of 

the applied driving voltages.



Fig. S10 Transient piezoelectric current response of SnS-0.15. Experimental conditions: 

[Na2SO4] = 1 M, applied potential of 0.02 V vs Ag/AgCl, and Pt wire was employed as 

the counter electrode.



Fig. S11 The amplitude, phase images and amplitude-/phase-voltage curves of (a-c) SnS-

0.25, and (d-f) SnS-0.45.
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Fig. S12 COMSOL simulations on SnS nanobelts under the stress process. (a) The stress 

on SnS surface, (b) The piezoelectric potential distribution on SnS surfaces.



Fig. S13 (a) Effects of PMS concentration on APAP decomposition kinetics in 

US/PMS/SnS-0.15 system, (b) corresponding kinetic rate fitting. Experimental conditions: 

[SnS] = 0.4 g L1, [APAP] = 20 μM, T = 25 °C, vibration source: 40 KHz ultrasound.



Fig. S14 Effects of US intensity on APAP degradation in US/PMS/SnS-0.15 system. 

Experimental conditions: [PMS] = 0.5 mM, [SnS] = 0.4 g L–1, [APAP] = 20 μM, T = 25 

°C, vibration source: 40 KHz ultrasound.



Fig. S15 First-order linear fitting curves in different systems. Experimental conditions: 

[PMS] = 0.5 mM, [SnS] = 0.4 g L−1, [APAP] = 20 μM, T = 25 °C, vibration source: 40 

KHz ultrasound.



Fig. S16 BPA and NPX degradation kinetics in the US/PMS/SnS-0.15 system. 

Experimental conditions: [PMS] = 0.5 mM, [SnS] = 0.4 g L–1, [BPA] = [NPX] = 20 μM, 

T = 25 °C, vibration source: 40 KHz ultrasound.



Fig. S17 Degradation kinetics of APAP in the US/PMS/SnS-0.15 with tap water. 

Experimental conditions: [PMS] = 0.5 mM, [SnS] = 0.4 g L–1, [APAP] = 20 μM, T = 25 

°C, vibration source: 40 KHz ultrasound.



Fig. S18 (a) The recycling experiment in the US/PMS/SnS-0.15. (b) XRD pattern of SnS-

0.15 before and after reaction. XPS spectra of SnS-0.15 after reaction: (c) Sn 3d, (d) S 2p. 

(e) HADDF-STEM and EDS-mapping images of SnS-0.15 after reaction.



Fig. S19 Corresponding reaction rate constants for APAP degradation using different 

scavengers in US/PMS/SnS-0.15 system.



Fig. S20 Variation of EPR signals for •OH and SO4•− in US/PMS/SnS-0.15 system with 

time. Experimental conditions: [PMS] = 0.5 mM, [SnS] = 0.4 g L−1, [DMPO] = 50 mM.



(a) (b)

Fig. S21 Quenching experiments for different systems, (a) Stirring/PMS/SnS-0.15, (b) 

US/SnS-0.15. Experimental conditions: [PMS] = 0.5 mM, [SnS] = 0.4 g L–1, [APAP] = 

20 μM, [TBA] = [Methanol] = 200 mM, [EDTA-2Na] = [AgNO3] = 2.5 mM. T = 25 °C, 

vibration source: 40 KHz ultrasound.



Table S1 Comparison of parameters of PMS activated by different piezoelectric 

materials in piezo-AOP systems.
Piezocatalyst Catalysts 

dosage 
(g L-1)

PMS 
dosage 
(mM)

Conditions Performance Refs

MoS2 0.5 6 100 W, 40 kHz 99% degradation of phenol in 15 
min

[1]

MoS2 NFs 0.3 3.25 300 W, 40 kHz 95% degradation of phenol in 180 
min

[2]

BaTiO3 0.5 3.25 100 W, 40 kHz 97% degradation of BTH within 30 
min

[3]

BaTiO3 0.5 20 Hydraulic force, 
stirring

76.17% removal of CBZ in 180 min [4]

MoS2 0.4 32.5 300 W 85.0% degradation rate of 4-CP in 
120 min

[5]

CNTs/BaTiO3 5 20 hydraulic-driven 91.93% removal rate of CBZ in 120 
min

[6]

MoS2 0.5 1.625 water vortex-
driven, stirring

91.1 % degradation of BTR in 5 
min

[7]

ZnO 0.5 1.625 100 W, 40 kHz ~100% IBP removal in 50 min [8]
MoS2-
embedded 
polyvinyliden
e fluoride 
membrane

- 1.625 240 W, 40 kHz 90% degradation of CBZ in 120 
min

[9]

Co3S4/MoS2 0.6 9.75 300 W, 40 kHz 99.9% degradation of phenol and 
CO production (17.33 μmol g−1 h−1)

[10]

BiVO4 0.5 0.65 100 W, 40 kHz, 
300 W xenon 
lamp

70% degradation of TC in 60 min [11]

ZnO 0.3 1.625 100 W, 40 kHz 89.9% degradation of ORZ in 60 
min

[12]

C3N5 0.5 0.975 Ultrasonicator/30
0 W Xe lamp

98% degradation of RhB in 15 min [13]

BaTiO3 1 5 aeration Achieve ∼3.0-log removal of 
ARGs from water within 1 h.

[14]

α-
SnWO4/ZnO

1 1.95 100 W, 40 kHz + 
300 W xeon lamp

90.6% degradation of CBZ in 120 
min

[15]

MoS2 0.1 3.25 150 W, 40 kHz 92.1% RhB degradation after 
25 min

[16]

Co-BaTiO3 0.2 1.625 200 W, 40 kHz 100% removal of ATZ in 30 min [17]
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