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Figure S1 XRD pattern of CBN1.



Figure S2 SEM images of a) CBN1, c) CBN3, and e) CBN4. Distribution maps of grain 

sizes of b) CBN1, d) CBN3, and f) CBN4.



Figure S3 SEM images focusing on the thickness of a) CBN1, b) CBN2, c) CBN3, and 

d) CBN4. e) The increasing average thickness with the calcined temperature.



Figure S4 N2 isothermal adsorption curves of CBN2, CBN3, and CBN4.



Figure S5 Contact angles of a) CBN2, c) CBN3, and e) CBN4 on water, b) CBN2, d) 

CBN3, and f) CBN4 on n-hexadecane.



Figure S6 XPS spectra of a) Ca 2p, b) Bi 4f, c) Nb 3d, and d) O 1s of CBN3.



Figure S7 XPS spectra of a) Ca 2p, b) Bi 4f, c) Nb 3d, and d) O 1s of CBN4.



Figure S8 a) SEM image, b) EDS layered image, c) map sum spectrum, d) Nb, e) Bi, 

f) Ca, g) O, h) Na, and i) Sm of CBN2.



Figure S9 a) Morphological image, b) amplitude image, and c) phase image of CBN2. 

d) Morphological image, e) amplitude image, and f) phase image of CBN3, g) 

Morphological image, h) amplitude image, and i) phase image of CBN4.



Figure S10 3D images of a) CBN3 and b) CBN4 by PFM.



Figure S11 Piezo-photocatalytic performance on 20 mg·L-1 RhB by CBN2 under the 

following applied excitations: a) Ultrasound + Light, b) Ultrasound + Dark, c) Stirring 

+ Light, and d) Stirring + Dark. Plots of e) C/C0 and f) the fitted k-values versus reaction 

time.



Figure S12 Piezo-photocatalytic performance on 20 mg·L-1 RhB by CBN3 under the 

following applied excitations: a) Ultrasound + Light, b) Ultrasound + Dark, c) Stirring 

+ Light, and d) Stirring + Dark. Plots of e) C/C0 and f) the fitted k-values versus reaction 

time.



Figure S13 Piezo-photocatalytic performance on 20 mg·L-1 RhB by CBN4 under the 

following applied excitations: a) Ultrasound + Light, b) Ultrasound + Dark, c) Stirring 

+ Light, and d) Stirring + Dark. Plots of e) C/C0 and f) the fitted k-values versus reaction 

time.



Figure S14 Piezo-photocatalytic curves on 20 mg·L-1 RhB by CBN2 with a) only 

catalysts, b) TBA, c) EDTA, and d) SOD added.



Figure S15 Piezo-photocatalytic performance on 5 mg·L-1 MB by a) CBN3, b) CBN4, 

and c) self-degradation. d) Plots of C/C0 versus reaction time.



Figure S16 Piezo-photocatalytic performance on 10 mg·L-1 MO by a) CBN3, b) 

CBN4, and c) self-degradation. d) Plots of C/C0 versus reaction time.



Figure S17 Piezo-photocatalytic performance on 10 mg·L-1 IC by a) CBN3, b) CBN4, 

and c) self-degradation. d) Plots of C/C0 versus reaction time.



Figure S18 Piezo-photocatalytic performance on 20 mg·L-1 IC by a) self-degradation, 

b) CBN2, c) CBN3, and d) CBN4. Plots of e) C/C0 and f) the fitted k-values versus 

reaction time.



Figure S19 Piezo-photocatalytic performance on 50 mg·L-1 IC by a) self-degradation, 

b) CBN2, c) CBN3, and d) CBN4.



Figure S20 Piezo-photocatalytic performance on 10 mg·L-1 TC by a) self-degradation, 

b) CBN2, c) CBN3, and d) CBN4. Plots of e) C/C0 and f) the fitted k-values versus 

reaction time.



Figure S21 Piezo-photocatalytic performance on 10 mg·L-1 OTTCH by a) self-

degradation, b) CBN2, c) CBN3, and d) CBN4. Plots of e) C/C0 and f) the fitted k-

values versus reaction time.



Figure S22 Piezo-photocatalytic performance on 10 mg·L-1 TCH by a) self-

degradation, b) CBN2, c) CBN3, and d) CBN4. Plots of e) C/C0 and f) the fitted k-

values versus reaction time.



Table S1 Contents of the elements in CBN2 obtained by EDS.

Element Signal Type Wt%

O EDS 17.44

Na EDS 0.17

Ca EDS 4.52

Nb EDS 26.98

Sm EDS 0.40

Bi EDS 50.49

Total 100.00



Table S2 Fitted results of Nyquist plots.

Samples Ohmic Resistance Transfer Resistance

CBN2 13.89 85461

CBN3 16.93 315100

CBN4 14.55 134860



Table S3 Fitted k-values of recently reported piezo-photocatalysis.

catalyst C(catalyst) C(Dye) Condition Year
k×10-3 

(min-1)
Ref

BaTiO3-OVs 

nanoparticles
1 g·L-1

10 mg·L-1 

RhB

Ultrasonic: 300 W, 40 kHz

Xenon lamp: 300 W
2023 34.1 1

NaNbO3/WO3 0.25 g·L-1
10 mg·L-1 

RhB

Ultrasonic: 180 W, 40 kHz

Xenon lamp: 300 W
2023 10.7 2

Bi0.5Na0.5TiO3 1 g·L-1
5 mg·L-1 

RhB

Ultrasonic: 200 W, 40 kHz

Xenon lamp: 300 W
2022 167 3

BiOCl/NaNbO3 1 g·L-1
5 mg·L-1 

RhB

Ultrasonic: 50 W, 40 kHz

Xenon lamp: 300 W
2022 19.2 4

Ag@Na0.5Bi0.5TiO3 1 g·L-1
5 mg·L-1 

RhB

Ultrasonic: 300 W, 40 kHz

Xenon lamp: 300 W
2022 146 5

AgCl/BiFeO3 0.5 g·L-1
10 mg·L-1 

RhB
Xenon lamp: 300 W 2024 13.07 6

(Na+, Sm3+) co-

doped CaBi2Nb2O9

0.5 g·L-1
10 mg·L-1 

RhB

Ultrasonic: 200 W, 45 kHz

Xenon lamp: 300 W
2024 773.4

This 

work

(Na+, Sm3+) co-

doped CaBi2Nb2O9

0.5 g·L-1
20 mg·L-1 

RhB

Ultrasonic: 200 W, 45 kHz

Xenon lamp: 300 W
2024 395.6

This 

work

BiVO4 nanorods 0.33 g·L-1
2 mg·L-1 

MB

Ultrasonic: 140 W, 35 kHz

LED bulb: 20 W
2022 100 7

Bi2VO5.5 10 g·L-1
5 mg·L-1 

MB

Ultrasonic: 120 W, 40 kHz

Two bulbs: 15 W each
2023 5.29 8

PVDF/CaNO3 /
2.5 mg·L-1 

MB

Ultrasonic: 250 W, 18 kHz

Mercury lamp: 250 W
2023 83 9

KNbO3/MoS2 1 g·L-1 10 ppm MB
Ultrasonic: 120 W, 40 kHz

Mercury lamp: 300 W
2023 10.17 10

(Na+, Sm3+) co- 0.5 g·L-1 5 mg·L-1 Ultrasonic: 200 W, 45 kHz 2024 120.1 This 



doped CaBi2Nb2O9 MB Xenon lamp: 300 W work

ZnO/MoS2 /
10 mg·L-1 

MO

Stirring: 1000 rmp

Xe lamp: 300 W
2021 59 11

ZnO-S 1 g·L-1
50 mg·L-1 

MO

Ultrasonic: 200 W, 40 kHz

Mercury lamp: 300 W
2021 19 12

BaTiO3/CuO 1 g·L-1
10 mg·L-1 

MO

Ultrasonic

Mercury lamp: 200 W
2022 50 13

Cu@Na0.5Bi4.5Ti4O15 1 g·L-1
10 mg·L-1 

MO

Stirring

Mercury lamp: 300 W
2022 24.67 14

(Na+, Sm3+) co-

doped CaBi2Nb2O9

0.5 g·L-1
10 mg·L-1 

MO

Ultrasonic: 200 W, 45 kHz

Xenon lamp: 300 W
2024 49.3

This 

work

BaTiO3 

nanoparticles
0.5 g·L-1

10 mg·L-1 

IC

Ultrasonic: 200 W, 45 kHz

Xenon lamp: 300 W
2023 99 15

BaTiO3@TiO2 0.5 g·L-1
10 mg·L-1 

IC

Ultrasonic: 200 W, 45 kHz

Xenon lamp: 300 W
2021 108 16

(Na+, Sm3+) co-

doped CaBi2Nb2O9

0.5 g·L-1
10 mg·L-1 

IC

Ultrasonic: 200 W, 45 kHz

Xenon lamp: 300 W
2024 530.7

This 

work

(Na+, Sm3+) co-

doped CaBi2Nb2O9

0.5 g·L-1
20 mg·L-1 

IC

Ultrasonic: 200 W, 45 kHz

Xenon lamp: 300 W
2024 274.0

This 

work

(Na+, Sm3+) co-

doped CaBi2Nb2O9

0.5 g·L-1
50 mg·L-1 

IC

Ultrasonic: 200 W, 45 kHz

Xenon lamp: 300 W
2024 115.3

This 

work
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