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Supporting Figures

Fig. S1 Photograph of the measurement system.
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Fig. S2 Output performance of TENG through ion injection and modulation method.
a) Charge density, b) current density and c) open-circuit voltage of the TENG device
after ion injection applied on the PTFE film with a thickness of 100 um. a) Charge

density, b) current density and c) open-circuit voltage of the TENG device after

modulation applied on the PTFE film with a thickness of 100 um.
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Fig. S3 The charge density on the a) PI, b) PVC, c) FEP, and d) PTFE surfaces

generated by ion injection, modulation and contact electrification strategy.
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Fig. S4 Initial charge density on the Pl, PVC, FEP, and PTFE surfaces introduced

through ion injection.
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Fig. S5 The contact angles of PI, PVC, FEP, and PTFE surfaces.
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Fig. S6 The performance comparison of PTFE and S-PTFE film based TENG under high
humidity environment. a) The water contact angle of S-PTFE film. b) The residual

surface charges of PTFE and S-PTFE film before and after 4500 cycles continuous

operation under 90% RH.
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Fig. S7 Effect of temperature on the surface charges. The charge decay on the a) PI, b)

PVC, c) FEP, and d) PTFE surfaces under different temperatures.
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Fig. S8 The charge density introduced through ion injection and modulation

approach on the PTFE surface when the temperature drops back to 298 K.
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Fig. S9 Comparisons of the output performance of reported high humidity-resistive

TENG.
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Fig. S10 Stability test of the TENG device based on ion-injected PTFE film in 90% RH

over 12 hours.



Supplementary Notes

Note S1. Calculation of the equivalent charging current.

The equivalent charging current (le) is calculated by the following equation:

loc = CxAV/At (1)
where C denotes the capacitance of the capacitor, and AV denotes the voltage

change of the capacitor during the charging/discharging time (At).



Supplementary Tables

Table S1. Comparisons of the output performance of TENG based on the ion-injected

PTFE film with the previous classic works.

Type of Surface charge Relative Output
References
TENG density humidity stability
Fluorinated polymer > 85% 10, 000 cycles 1
sponge based TENG K 0 ’ Y
Hydrophobic ionic
liquid gel based 40 uC m=2 80% 50, 000 cycles 2
TENG
Porous wood based
! T"EN . 10 puC m2 75% / 3
Nanofibrous
membranes based 16 upCm=2 90% 12, 000 cycles 4
TENG
Encapsulated porous
80% 10, 800 cycl 5
cellulose based TENG / ° ’ cycles
Starch films based
arc T:Ezé ase 28 uC m-2 95% 39, 000 cycles 6
Cellul Based
© UTO;\eI . ase 10 uC m2 84% 30, 900 cycles 7
Packed TENG 22 uCm= 90% / 8
Textile based TENG 42 uC m= 80% / 9
Cellul fibril
© ‘;2:2 d”?gfle' s / 90% 10, 000 cycles 10
lon-injected PTFE
J 167 uC m=2 90% 50, 000 cycles  This work

film based TENG
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