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Fig. S1 XPS wide-scan spectra of FO-TENGs with different Fc fraction (A) and with
different Fs faction (B)
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Fig. S2 Contact angles (oil and water) on FO-TENGs as a function of Fs mass (Fc: 18 g).
Inset: paraffin oil and deionized water contact angle images
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Fig. S3 Contact angles (oil and water) on commercial pure Pl and PTFE, inset: paraffin oil and
deionized water contact angle images
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Fig. S4 The open-circuit voltage (A) and the short-circuit (B) for different O-TENGSs. The dPI
in the Fc-Fs/dPI/Al is from a double PI tape
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Fig. S5 The open-circuit voltages of the FO-TENG (18-20) (A) at different reciprocating frequencies.
The oil wave height as a function of the tank reciprocating frequency (B). The open-circuit voltage
output of the FO-TENG at different oil wave heights (C)
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Fig. S6 The open-circuit voltage (A) and short-circuit current (B) of the FO-TENG at different Fc mass.
The open-circuit voltage (C) and short-circuit current (D) of the FO-TENG at different Fs mass. The
open-circuit voltage (E) and short-circuit current (F) of the FO-TENG at different Fc and Fs mass
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Fig. S7 Output voltage of the FO-TENG (18-20) contacting paraffin oil as a function of oil

temperature
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Fig. S8 Optical microscopy images of the PI/Al (A), PTFE/AI (B) O-TENGs and FO-TENG (18-20)
(C) after 30 000 cycles

Fig. S9 Two-dimensional (A), three-dimensional (B) and SEM (C) morphologies of the FO-
TENG surface (18-20) after 30,000 cycles
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Fig. S10 Contact angles (oil and water) on the FO-TENG (18-20) as a function of working
cycle. Inset: paraffin oil and deionized water contact angle images
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Fig. S11 F content of the FO-TENG (18-20) surface by XPS analysis as a function of working
cycle

Fig. S12 The optical image of the FO-TENG (18-20) with a larger size (8 cm x 2 ¢cm)
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Fig. S13 The open-circuit voltage (A) and the short-circuit (B) of the FO-TENG (Fig. S12)
based on single electrode mode
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Fig. S14 The voltage output of the FO-TENG (18-20) contacting Fe particle-ladened oil
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Fig. S15 The Raman Spectra of the FO-TENG (18-20) contacting contaminant-laden oil and pure oil.
The D (1348.3cm™) and G (1588 cm™) peaks are characteristic peaks of graphite from carbon black
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Fig. S16 Reversible self-cleanability of the FO-TENG (18-20) contacting water contaminant oil

Fig. S17 SEM morphologies of the original FO-TENG (18-20) (A) and those contacting the water
contaminant oils (1000 ppm) (B) and (10000 ppm) (C) after three cycles
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Fig. S18 The voltage outputs of FO-TENG (18-20) (A) and FO-TENG (1.5-20) (B)
contacting a commercial engine lubricating oil with water contaminant
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Table S1 Content of materials in the SiO suspension, where n represents the content of Fs

Name Water (g) SiO- (9) Fc (g)
0-n 0
1.5-n 15
3-n 3
9n 30 1 9
18-n 18
36-n 36

Table S2 Content of materials in the SiO2 suspension, where m represents the content of Fc

Name Water (g) SiO; (9) Fs (mg)
m-0 0
m-5 5

m-10 30 1 10

m-20 20

m-50 50

Table S3 Element contents (atom%) of O-TENGs surfaces calculated from XPS spectra

TENGs C O F Si N
FO-TENG (1.5-20) 21.59 36.74 25.02 16.1 0.55
FO-TENG (9-20) 22.45 28.13 36.76 11.7 0.96
FO-TENG (18-20) 24.66 25.43 40.7 8.5 0.71
FO-TENG (18-5) 23.89 275 40.68 7.1 0.83
FO-TENG (18-50) 25.77 23.7 41.05 8.8 0.68

O-TENG (PI/AI) 74.09 13.89 9.57 0.2 2.25
O-TENG (PTFE/AI) 53.99 9.01 36.32 0.1 0.58
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