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Abstract

Triboelectric nanogenerators (TENG) can collect the mechanical energy of the surrounding envi-
ronment and human body, and convert it into electricity through friction and electrostatic induc-
tion, which is one of the effective ways to solve the fossil energy crisis and develop green energy.
Nanomaterials are considered as a new and effective conductive filler to improve the electrical
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output performance of TENG because of their ultra-high specific surface area, excellent stability,
low-cost, and high conductivity. In addition, based on triboelectric nanogenerators, self-driving mul-
tifunctional sensors can be developed to detect external stimuli of human motion or environmen-
tal conditions.
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1. 51§

REJRAENL O SRS B 12 60, TR BT It Re it R R A E 2R . WIS
W REVR LA 5 B2 (0 ] RE SR A BT AU, R — PR AT A IME[L]-[6] 1 anZHER W T AR RER: K
BH B& AN XURE[L] [7] [8] [9] [10]; #hlk b iyl tAmedi: WiV RE. ARBEFIVZIERE[11] [12] [13] [14] [15], #BASE
AT RS e AN SR B MR IR AL TR ) L

WIAT L AME BB S J 1SS Ba BR 2l 7 0 REHE R 2= 1 5 A AR B B R . BT H AR &
M UAERCT H R H0E 5 BA AR T RE IR BE2E 1 s [16] [17], A L EIF K Be W IR IS LA AR &= H LA
IXZN S HRAE R A A B HR, SRSDIUE AR C M . PTRRE AT B I . SRBAR AR 1
feds, EEAAEES: B MRS R B RN R BRI AN S R A A
WL —FP T AL B —— E S B AR IR —— LB B R TR RS 5, FH T R 1 J R A5 F o [ 18]
[19] [20]. PE4E KK HL(TENG)IE N —FPHT FINUBRBE ISR HE AR, DRI R H R IE HLAS 5 (IR BE L A0ie
JEWH ) F B AR N I LAT vk 2 [21] [22] [23] [24], BT LARTAE A 43 L (0 A TR M LA T s

TENG PERERY 5o K 22 e fhaity . RITES. BEH BRI st RE[25] [26] [27] [28] [29].
WRAE LR S A F 2 F450, TENG R DURPEEA TR BTEEA - 705, KFHEs). B
WA ST E A0 [13] [22] [28] [30] [31] [32] [33]. it 7R DU A BE A 2 It S it _Badb AT 28 S ekeadt, WRAA
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L R PP SR T FL AT, BTEA, APRMSRTHIE S TENG (% H M RE[34]-[39]. H A, BEFLA RZEL
PR o JEE 5 A AR 2 TR FR) PRE 4 F B P 2 SRR (— M bR 2 L, S — R RERA3 FL ), TENG (1% i
RERLER AT [40] [41]o SRR AR LR A e, A AT DR MR AT, 38 v] DUA o ke
T T RN . KL, TENG BIAEL, Rl EEEEAM R, B mE] TENG FfHiEae. Bt
A&, BT AR R R BN 5 B TENG 1841 TR Z BRARMRRE, sk, mI it AR A 25
PE2E[20] [23] [42] [43]. JITRA, ARAESCERAS I, 27 TENG 23 CHHUMAT H 22 8 1) S B F e 6 A 3& I 454
RIMTEIL. BRI KL

AT H KRR T 42 TENG? TENG FIPURP TAER; AFEAHRHE A FE T/E#
AT, TEHRENRES TN . M TENG AR TAEBIFLE N4 3 B i = BEAERE RS Kk
J&; BT IR RS T AR MR AT AL T TENG fENUMRRERL (b oA FL RE AR A4 .
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2.1 EHEHREEN

TE B JVER, I T —Fh 2 B AR K FHL(TENG) I HT AL RE B USSR H R . TENG A1 BE#
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Figure 1. The working mechanism of vertical contact-separation TENG [28]
F 1. EEERM - 95 TENG B LTIENE[28]
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Figure 2. The working mechanism of horizontal sliding TENG [48]
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Figure 3. The working mechanism of single-electric TENG [49]
3. BB TENG B9 TIEMER[49]
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Figure 4. The working mechanism of individual layer TENG [9]
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Figure 5. Bio-inspired TENG and biomimetic applications of TENG [32]
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OR ] H 7 R R AIL T — R I AR e 7 22 [18] [19] [23] [32] [50]-[64]. TENG 1A H 4t i fk ik a% oA s R
B, AT LA N, A R AU S oy LS 5 [51] [65] [66]. W1lE] 5, FET TENG M HL ¥ B2k
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Figure 6. Triboelectric nanogenerator for collecting wind energy [67]

6. WIS M BERIEE BB AR K FRHIL[67]

REAE R —FIERE I A0 2 BN ARV, BRAGERZ BNV B, JF 0T REAE AR I L g k)82
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B RIS, BRI R R DLW H P A VAR FEE [6]-[12] [33] [68] [69] [70] [71] .
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1 E AR LIRS R GE, F T[RRI X RT AU (] 6 FT7R). i 6(a)~(c)ras, & i FEP fE 9 EEH
MEHH B ) TENG 8544 5 PRIR TG 7 F e FAHIER I . ] 6(d) 2 B M B FEP B44H Bt
6(e) A& 6(f) & TENG ZH R r (1 5 ] o R FH 2Rk R4y A L 28 () M 1k R 5 5 3, RORHE & T TENG
S PERE . Wang FIBAEAL T RS LG R R ESE, e T e REEFNRYEE .
bS5 A-TENG AT DA AE 88 V IR 6.3 pA BV, FHX R RThZ4t N 0.47 mw (XU#E A 6.0
m/s), REWSIREN FL T 5% AT BB LM AN . TENG 155 (10 24 B I8 T DU SR 20 XU, LIS/ g
A-TENG XK AEEBE/E thidim 5, FdErfd A 8 . HAE N REAL RS R e, v DUR I s I 3
2.7~8.0 m/s [ JRH (55 7 AL B 3s —20),  FFREE IRl 2] 8 AN KU .
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[21] [52] [72].
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Figure 7. Pressure mapping of pressure sensor based on triboelectric nanogenerator [50]

7. BT EEEAKE BRI E S BRERHE JIBRET[50]

2021 4, He SE[SOTMRAE MR FINUM S T AR I TR B AL 2 AR I TR, AR 1k T el
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Figure 8. Trajectory tracking demonstration based on TENG matrix [65]
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