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Triboelectric Nanogenerator
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Abstract: The energy crisis and environmental pollution have always been the main challenges facing the sustainable de-
velopment of the world. The triboelectric nanogenerator is an efficient energy device with outstanding characteristics such as
sustainability, high electrical output performance and unlimited material selection, and its unique self-driving system can en-
sure the continuous and reliable power supply for devices. Cellulose and its derivatives are a kind of renewable and easily de-
gradable natural biological macromolecular materials with wide sources and environmental friendliness. Paper/cellulose-
based triboelectric nanogenerator using natural cellulose-based materials as electrode material is a low-cost, abundant and re-
newable energy device. The use of the paper/cellulose-based triboelectric nanogenerator can alleviate the energy crisis and
environmental pollution to a certain extent. Firstly, the four modes of the triboelectric nanogenerator and the effect of the
electrode material on the triboelectric nanogenerator are described briefly. Then, the effects of the structural optimization and
surface modification on the electrical output performance of paper/cellulose-based triboelectric nanogenerator are reviewed.
And the application and research progress of paper/cellulose-based triboelectric nanogenerator in self-power sensor, wearable
and medical fields in recent years are summerized.
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Fig. 1  Four fundamental modes of the triboelectric nanogenerators[m] . (a) vertical contact-separation mode, (b) contact-sliding mode,
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Fig.2  The quantified triboelectric series, the error bar indicates the range within a standard deviation
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Fig. 5 The flexible wood-based TENG and smart ping-pong table!*! . (a) schematic of the process for fabricating a flexible W-TENG

(b) schematic of the natural wood-based smart ping-pong table; (c¢) SEM image of the treated wood surface; (d) schematic of

the as-prepared W-TENG device, demonstrating its excellent flexibility; (e) weight of the W-TENG device
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Wang %5 FI HLEA A YA 20 10 B2 ] 3170 AN
(317L SS) M 2 HE LT 4 2 (EC) B/ 7 5L T e
H R R IER R 19 2 W1 BE 2% TENG, 43 91 5% 1O 20 45 R A
BRI & A5 B AR (1CP) ZIphH2 R 31T 3171 SS Fl EC
(ORI, BT T X AP TENG B9 TAERES, Doy | B
PRSI A R0 sh BE 8 R A AR R 2 i N, 4
REW, B 3171 SS KT EIE % E RN, TENG
MR DR KRB &, TER AR, TENG fJF B
TE RN HL 5 20 I FT 35 245 VO 50 mA,  HERC AT
FIR I — A H G, I R R R e I ARk
R EA A YA BT TENG 184 W) BE 24U A 5 B K
14 I FH AT 5

Jiang 25 B IR R T AR B T W SR R S g
K & B HL( BN-TENG) , 4L T —#h B A £ WS
Vi AT RN T W A AL R, SEIRFEAR4E R |
HoER | K0, ZF5EH BRI R E
b BN-TENG MR, DU EENEAE A ik, R
FE AT BN-TENG ZEA700Er, IExt 5 FhR R R AT
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FEMEDBEC, Z55RRI, X 5 MR ER R BRI A YA
HYERIGEENE, AT LURIEAE A BN-TENG 492 ek
WA AN ER R S, MUAS BN-TENG B4 T i s 7E
8~55 VLM, MEHEFAE 0.08~0.6 wA 3 H M,
BN-TENGs 535 [ i L F F R 3T, ok LA B 0 i o )
e, TR INEOR, R AR ENAEYE
A [ BE I RE A2 B

4 % iF

TENG J&—Fei i 48 1 AS [R) T =X 1 MLAW BE 5% 25 A v
(1= R N O 8 S € Sl 3 K AV 717 <l
W, FAER MBI HORIEE & | A, BE,
ISR 3y ¢ b i = S e 2 oy B W & | I R U DIV
o 3T RN 4 2 FICAT AL Wi 8 i 4/ 4F 4 5 5L
TENG HA7 o] Wi, [ 48 0] [ i A5 A 1 e 25 09 A
e A S S R G E S IR, 5ULFEE,
FRAT T IE 4R/ 4T 4k R 3L TENG AR J2 3 L 58 3%
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