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Figure S1. TEM image of rGO.



Figure S2. SEM images of (a) self-polarized PVDF (SP) and (b) self-polarized rGO/PVDF (SP/rGO).



The calculation of β phase content and related crystallinity 

(1) The calculation of β phase: FTIR absorption was assumed to obey the Lambert-Beer law, the amount of the β-phase (F(β)) of PVDF 
was calculated using Eq (S1)1.

       (S1)
𝐹(𝛽) =

𝐴𝛽

1.26𝐴𝛼 + 𝐴𝛽
× 100 %

Here, Aα and Aβ, respectively, correspond to the absorbance of the α (762 cm-1) and β phases (839 cm-1) of PVDF. The β phase content 
of original PVDF, SP and SP/rGO1.5 are 14%, 91%, 95%, respectively. 

(2) The calculation of related crystallinity： The crystallinities of original PVDF, SP and SP/rGO1.5 are calculated according to their 
temperature increase curves using Eq. (S2)2. 

            (S2)
𝑋𝐶 =

∆𝐻𝑓

∆𝐻 ∗
𝑓 ∙ 𝜑

× 100 %

Where ∆Hf is the sample enthalpy of fusion, calculated from heating DSC curve, ΔH∗
f is the heat of fusion of perfectly crystalline PVDF 

from literature (104.7 J g-1) and φ is the weight fraction of PVDF in the samples. The crystallinity for original PVDF, SCP0 and SCP1.5 are 23 %, 
37%, 40%, respectively.



Figure S3. Piezoelectric current of (a) SP and (b) SP/rGO1.5.



Figure S4. Contact angle images of a sessile water droplet on (a) SP and (b) SP/rGO1.5.



 Figure S5. Piezocatalytic degradation of 15 mL RhB solution (100 mg L-1，pH=7, 30 ℃) under 240 W ultrasonication. Comparison of 

normalized absorbance between 15 mg pristine PVDF and blank control.



Figure S6. Time-dependent plot of normalized RhB concentration (15 mL, 100 mg L-1; 30 ℃) under 240 W ultrasonication at different pH 

environment (1 - 13) and in the presence of SP/rGO1.5 (15 mg). 



Figure S7. Time-dependent plot of normalized RhB concentration (15 mL; pH =7; 30 ℃) under 240 W ultrasonication at different reaction 

temperature (10 - 40℃) and in presence of SP/rGO1.5 (15 mg).



Figure S8. Time-dependent plot of normalized RhB concentration (15 mL; pH =7; 30 ℃) under 240 W ultrasonication when using different 

water samples (DI water, tap water and sea water) and in the presence of SP/rGO1.5 (15 mg).



Figure S9. (a) DMPO-∙OH and (b) DMPO-⋅O2- obtained from SP/rGO1.5 with different ultrasonication time.



Figure S10. Comparison of H2O2 production rate by SP/rGO1.5 over three successive cycles.



Figure S11. Time-dependent piezocatalytic H2O2 productions by rGO and pristine PVDF under 300 W ultrasonication.



Figure S12. Electrochemical impedance spectroscopy characterization of SP and SP/rGO1.5.



Table S1. Comparison of the organic degradation and H2O2 production by SP/rGO1.5 with other previously 

reported piezoelectric catalysts.

Material of 
catalyst, 
Synthesis 
method

Content
of 

catalyst
Reaction solution

Frequency 
and power of 

ultrasound

Time
, min

Degradation 
ratio, %

Generating 
rate of H2O2, 
mmol gcat

-1 h-1 

Nano kaolinite-
MWCNT/PVDF 

film3

one-step solution 
casting method

1x1cm
15 mL, 2.5 ppm 

RhB
33 kHz, 50 W 45 ~96, 99

Ag@LiNbO3/
PVDF4

The solvent 
casting method

d=2.5 
cm

10 mL, 10 mg/L MB 40 kHz, 70 W 180 ~89

αFe2O3/PVDF5

electrospinning
7 mg 20 mL, 10 mg/L MB 18 kHz, 250 W 60 ~60.4

BNT/PVDF6,
 a “sol-gel-elec- 

trospinning” 
method

100 mg
100 mL, 50 mg/L 

RhB
45 kHz, 200 W 180 ~76.6

BNBT-x7, 
one-step sol- 

vothermal 
method.

100 mg
50 mL, 10 mg/L

 RhB
18 kHz, 250 W 60 ~73

PCN/PVDF-HFP8 50 mg
8 mL H2O 

containing 
2mL EtOH

40 kHz, 300 W 120 0.668

SiO2/PVDF-HFP9 50 mg
8 mL H2O 

containing 
2mL EtOH

40 kHz, 300 W 60

15 mg
15 mL, 40 mg L-1 

RhB
40 kHz, 240 W 120 ~98

0.492 

CNT/PVDF10

phase separation 
by nanosization 25 mg

8 mL H2O 
containing 
2mL EtOH

40 kHz, 300 W 120

15 mg
15 mL, 100 mg L-1 

RhB
40 kHz, 240 W 120 ~93.7

13.51

rGO/PVDF
phase separation 
by nanosization 5 mg

8 mL H2O 
containing 
2mL EtOH

40 kHz, 300 W 120 95.8
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