Supplementary Information (SI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2025

Supplementary Information

Super-elastic,c, Hydrophobic Composite Aerogels for Triboelectric

Nanogenerators

Shize Fang,” Xin Xu,” Yu Wei,2 Fangcheng Qiu,? Weixin Huang,? Hong Jiang,®d
Ning Zhang,®d Yufeng Song,*® Meng Gao,*® Hongbin Liu,® Yang Liu,*2°¢ and
Bowen Cheng?®

@ State Key Laboratory of Biobased Fiber Manufacturing Technology, Tianjin Key

Laboratory of Pulp and Paper, Tianjin University of Science and Technology, Tianjin
300457, China.

b Electric Power Research Institute of Yunnan Power Grid Co., Ltd, Kunming 65001 1,

China.

¢ Technical Research and Development Department, Jiangxi Changshuo Qutdoor

Leisure Products Co., Jiangxi 335500, China.

4 School of Fashion Design, Jiangxi Institute of Fashion Technology, Jiangxi 330201,
China.

# These authors devoted equally to this work.

* Corresponding authors

E-mail address: liuyangtust@tust.edu.cn (Y. Liu), 972292017@qq.com (Y. Song),

gaomeng9 1 @gmail.com (M. Gao)




(2)

OCH,

OH

R—Si——OCH; + 3H,0 —3 3nR—Si—OH + 3CH;0H

OCH;
(b)
R
HO—Si—OH
|
OH (o]
—I-
3nR—Si—OH —Jw» R—Si—R
|
OH o
HO—sSi—R
|
OH
(©)
R
——CH,—OH HO—S|i—0H HO—Ti—
)
+ R—Si—R +
)
——CH,—OH HO—si—R F—
by
CNF MXene

OH

——CH,—O0—

R

—CH,—0—

CNF

+

+

R

|

j—
|

o

Si—
|
o}

Si—
|
Ol

H

O——Ti—
+ 3H,0

R
R F—

MXene

Fig. S1. The (a) hydrolysis, (b) condensation, and (c) surface modification

mechanism of PF.
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Fig. S2. XPS spectra of DF-CNF/MXene in the O 1s region.
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Fig. S3. FT-IR spectra of CNF/MXene and DF-CNF/MXene.
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Fig. S4. XRD patterns of MXene, CNF/MXene, and DF-CNF/MXene.

(a) (b)

120

Water absorption (%)
» (<o}
o o

w
o
K

0 M L L 1 L M L
10" 10° 10" 102 10° 10* 10° 10° CNF  CNF/MXene DF-CNF/MXene
Time (s)

Fig. S5. (a) Partial enlargement of DF-CNF/MXene in Fig. 2f. (b)
Photographs of water absorption of CNF, CNF/MXene, and DF-

CNF/MXene aerogels.



Fig. S6. Photographs of immersing in water for 20 days of DF-

CNF/MXene aerogels.
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Fig. S7. Photographs of degradation percentage of DF-CNF/MXene

aerogels.
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Fig. S8. (a) The morphology of DF-CNF/MXene aerogel. (b) The
morphology of aerogel at 80% compression. (¢c) The morphology of

aerogel after 100 cycles at 80% strain.
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Fig. S9. The working mechanism of the DF-CNF/MXene TENG.
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Fig. S10. Wang transition model in contact electrification.
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Fig. S11. The output voltage of the DF-CNF/MXene TENG with different

friction layers.
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Fig. S12. The output voltage of the DF-CNF/MXene TENG with different

relative humidity.
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Fig. S13. Charging curves of DF-CNF/MXene TENG.

Fig. S14. Demonstration experiment of DF-CNF/MXene TENG powering

LED:s.
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Fig. S15. The output voltage of the DF-CNF/MXene TENG during

jumping.
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Fig. S16. The output voltage of the DF-CNF/MXene TENG arrays on the

2nd, 3rd, 4th, 5th, 6th, 7th, 9th, and 10th day.



