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Fig. S1 Digital photographs and SEM images of natural wood, delignified wood, and

flame-retardant wood.
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Fig. S2 Normalized weight comparison of natural wood and delignified wood.
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S3 (a) C-spectrum of the natural and flame-retardant wood samples. (b) N-

spectrum of flame-retardant wood.
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Fig. S4 EDX mapping of the flame-retardant wood.
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Fig. SS In situ FTIR spectra of flame-retardant wood recorded ranging the temperature

from 25 to 120 °C.
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Fig. S6 TGA curves of natural wood and flame-retardant wood under N> atmosphere.
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Fig. S7 Schematic diagram of the thermal insulation test for the wood samples on a

250 °C hot plate.
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Fig. S8 Relative permittivity of flame-retardant wood at a frequency of 1000 KHz.
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Fig. S9 Energy band diagram of Natural wood and Flame-retardant wood during

contact electrification with FEP.
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Fig. S10 3D surface profiling images of natural wood, delignified wood and flame-

retardant woods.
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Fig. S11 The schematic diagram of the experimental platform.
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Fig. S12 (a) Open circuit voltage, (b) short-circuit currents, and (¢) transferred charge

of the FW-TENG prepared at the PEI concentration of 25 wt%.
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Fig. S13 Output performance of the delignified wood based TENG. (a) Open circuit
voltage, (b) short-circuit currents, and (c) transferred charge of the delignified wood-

based TENG. (d) Output voltages and (e) corresponding peak power density of the

delignified wood-based TENG under different external load resistances.
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Fig. S14 Schematic illustration of the TENG as a pressure sensor.
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Fig. S15 (a-c) The trajectories and (d) voltage responses induced by writing different

characters: “F” “B”, and “R”. Voltage responses induced by (e) flap and (f) move of a

finger.
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Fig. S16 Voltage responses induced by (a) flap and (b) move.
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Fig. S17 Voltages of the FW-TENG in response to different contact materials.
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Fig. S18 Horizontal burning test of (a) natural wood for 5 s and (b) flame-retardant

wood for 10 s, 20 s, 30 s, 40 s and 50 s.
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Fig. S19 Vertical burning test of (a) natural wood for 5 s and (b) flame-retardant
wood for 10s, 20 s, 30 s, 40 s and 50 s.
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Fig. S20 Photographs of (a) natural wood and (b) flame-retardant wood after burning

test.



Fig. S21 Digital photographs and SEM images of (a-c) natural and (d-f) flame-

retardant wood after cone calorimeter test.
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Fig. S22 EDX mapping of the (a) natural and (b) flame-retardant wood after cone

calorimeter test.
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Fig. S23 XPS spectra of the flame-retardant wood after cone calorimeter test.
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Fig. S24 Comparison of the EHC between natural and flame-retardant wood.
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Fig. S25 Normalized (a) current and (b) charge of the TENGs fabricated with natural
wood and flame-retardant wood under different temperatures.



100 100
a b
80 80
S 60 2 60
Q Q
& &
2 40 S 40
2 >
20 20
0 0
0 1 2 3 4 5 0 1 2 3 4 5

Time (s) Time (s)

Fig. S26 Voltage output of FW-TENGs after (a) burning horizontally and (b) burning

vertically for 50 s.



Fig. S27 Horizontal burning test of (a) acrylic and (b) acrylic with flame-retardant
wood.
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Fig. S28 Photograph of the microcontroller, buzzer module and Bluetooth module.
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Fig. S29 The operation mechanism of the self-powered wireless fire monitoring

system.
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Fig. S30 Relationship between voltage and pressure.
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Fig. S31 Path display of walking (a) and falling (b) on the smart floor.
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Fig. S32 The trajectories and voltage responses induced by writing characters: “S”

and G‘O”



Table S1 Atomic concentration of natural and flame-retardant wood from XPS
measurement
Elements C 0] N P
Samples % % % %
Natural wood 67.7 24.6 2.05 0.5
Flame-retardant wood 55.7 22.8 3.61 1.51




Table S2 Comparison of FW-TENG with previously reported wood-based TENGs

Voktjlge Cu L:ge\nt/ D%%;?ic Der?s;i};;//zmw Fre</q|l_1|ezzncy A:ﬁg/c Pre/sl\slure Ref
198 7.48 47 119.7 2 4*4 1 V-l\-/rg)lri
100 0.6 13.6 24.2 1 5*5 7.5 [36]
80 / / 0.009 8 / 20 [61]
81 1.8 36 57 1 3*3 20 [28]
220 5.6 / / 40 8*8 / [62]
24.3 0.32 12 104 / 2*3.5 50 [29]
45 15 / 0.6 / / / [63]
90.1 0.458 71.5 54.53 3 2%2 8.2 [25]
47 2.4 10 / 2 4%4 / [64]
227 4.8 / 18.86 / 10*8 180 [30]
38 0.37 / / 1 2%2 1 [27]
220 5.8 / 158.2 2 8*8 / [65]
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