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= Aotk & dFMe ZRHEE] wiFe EAlste 524 SIS ol8sto] ] v
71E AEsHAAl 11 547 Akt nhdAr] diedidv|e] 1A e ol EEYHE o
gt 22w @5t FAstA e, FARAAAN o= who] b de Selskaltt. Azt ot
FR7) 7l 37149 7141 &5l oa 3 HzollA 7 VEE 5 Hzoll A 15 V] gt 5
HzolM 3.8 pA°] HEARE Hoith AEAow, 2kl o nbaddy] vuedidrls Mot 22 A4
g TE 7] Aol E & gler WA wr|E dadk 782 Aoz JdEn

FAo] : mpEE], e HH7), Fep, o, 1Y =X

Abstract : Nanogenerators containing biomaterials are eco—friendly electronic devices in terms of
being a non-—polluting energy source and biodegradable electronic waste. In particular, the amount of
waste will be also reduced if the biomaterial can be extracted from biowaste. In this study, a
triboelectric nanogenerator was fabricated using animal collagen present in the skin of a mammal and
its characteristion was proformed. The electro—anodic layer of the triboelectric nanogenerator was
constructed by forming a collagen film using the spin coating method, and it was confirmed that the
film was porous from scanning electron microscopy. The fabricated triboelectric nanogenerator
exhibited an open—circuit voltage from 7 V at 3 Hz to 15 V at 5 Hz due to periodic mechanical
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movement, and a short—circuit current of 3.8 uA at 5 Hz. In conclusion, collagen—containing

triboelectric nanogenerators can be power source for low—power operating devices such as sensors and
are also expected to be useful for reducing electronic waste.

Keywords * triboelectricity, TENG, collagen, porous, spin coating
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A FERE 7182 AlFsk] f1si 1000 pm £
EHEGZZ 203 (Poly—tetrafloroethylene,
PTFE)1} &Fn)E Ho|ZE 4Science 2HE
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emission scanning electron microscope, FESEM)
S olgeidth. AW ojmlAE Y=l <
Zeba o] mole] WiF w10 nmE AW

Collagen solution : Diwater=1:10

4
Spin coating}
6
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Fig. 1. Schematic diagram for Bio—TENG fabrication.
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Fig. 2. Schematic diagram of Bio—-TENG operation. (a) Two different states. Pressed/Released
states (b) Principle of charge separation and movement by periodic press/release

movement.
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Fig. 3. SEM images of collagen layer with different scale bars of (@ 5 um, (b) 2 um,

(© 1 gm, and (d) 500 nm.
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714l FEH Bio-TENGS] A|7H-A¢ Tgjzo]
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Aspt HHHEh a9B= HF AY g2 A
Hog FolEA & Zoltt. ¥hHo| F&F S}
F7b w2 AAE Asprh AR Aol thAl
Asrt FaEel FHEnR FHoz ZYn
£ g2 dudez o A =HE Aot
T A9 dFS A gRuES - A=,
Tels + HdFo| ddsty 3 Hz2 SEAIZH
Fig. 4(dAH 2o gk 85 V A=z 574
Holth =4 AL Fig. 49t 271= A
3] FASHARE Hogh vt SAE QL &, 2
Bio-TENG2 AA| upr]el oy 9 5350|
ol M= S el T & 9t

Fig. 5& Bio-TENGOA T Wi s
et ok 2 Fob4s 5 Hz2 115K
t}. Fig. 5+ ¢FrlEe + dFoz dAst
7A90l1 Fig. 5= FEE + 5082 AAT
73g-olch. Fig. 4olAlet o] & At F7|e
SAbsl Bol bz Ho] S-S I 4

Aot S4E Hdl A7 G2 3.8 pAolH.
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Fig. 4. Open—circuit voltage generated from Bio—TENG with different operating
frequency of (a) 3 Hz, (b) 4 Hz, (c) 5 Hz by normal connection. (d) 3 Hz

by inverted connection
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Fig. 5. Short—circuit current generated from Bio—TENG at 5 Hz operating frequency by

(a) normal connection (b) inverted connection.

4. 2 B

2 AFolME et =48 2SS ol8st
o] SlHEx g o7 Bio-TENGS AlFtsl A
14 B4 3ty AAdng SHoay
H 524 Zekd wre oaAge BEe 4 9
A, ol#gt thgAeR Qs ure] FTwo] Argt
5 Ade A §39E 4 Aok ol=F o
574 5274 =2 92 ol8sto] PTFE |te]
ohael els) SR A/ AT HS 5 HeolA
149 V, 38 pxAoB2 Bio-TENGS] W<
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