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MOTIVATIONS INTRODUCTION

Triboelectric effect refers to the generating electricity based on contact electrification effect and
electrostatic induction. This effect can be used to harvest energy from Kinetic energy. To date,
power density of 500 W/m? is achieved [1].

Objectives: The goal of this research Is to harvest energy
from the human movement using triboelectric effect.

Requirement: o Basic principle:
: \Ié\llorlfb?t IOV; /freqtue?cg/ \é:brstlon. or to h When contact or friction between two materials having eVe
exible and/or stretchable harvester to harness opposite charge affinity take place N |
energy from human body movement. _ !

 Electrons transfer from material: W,
Challenges: * Low work function — High work function. Er | | E,
= Efficient detection of mechanical deformation, such » Contact potential difference: V. L
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as pressure and flexion due to human motions.

= Large area fabrication of the device. - Equalization of Fermi level.

Fig 1: Material to materials contact [2]

TRIBOELECTRIC GENERATOR

Working principle: Four fundamental modes of triboelectric generator [1]: Possible energy harvesting applications from body

fr ~ati movements:
 Contact electrification kiR NG
= Charge transfer Metal 1 Metal 1
. A x
= Creation of a voltage drop 4 Diclectrie1 ||+ _ o NP
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J Electrostatic induction Air v Metal2 Heartbeat (¥ .
= Electron flow ~ _ - Metal 1
: d,
= Balance of potential v
Metal 2 Metal 2
Charge Amount at Metal 2 (Q)
. L Chest belt [4]
_ | (a) Vertical contact (b) Lateral sliding mode
| Materials Chalﬁg:: z/tﬁinlty Separati on mode
Table: Listof o [, 130 1
materials for »  Glass (soda) +25 € e ) /
triboelectric | [Paper +10 - e A ) ___-0 __ _|Dielectric rrx
i i &  Nitrile rubber +3
application [3] Stecl 5 EA Metal1 7 Metal 2 c— =,
PET _40 Primary Electrode =
Polystyrene =70 ; Circuits @
.§ Polyimide (PI) -70 Reference Electrode ‘? Kﬂee brace [6]
§o Silicones -72 Charge Amount (Q) _ é, — -
2 _ Latex rubber -105 _ (d) Freestanding
U PTFE/Teflon -190 (¢) Single-electrode mode triboelectric layer mode Shoe sole [5]
PROCESSING PROOF OF CONCEPTS

Flexible vertical contact separation triboelectric  Stretchable triboelectric generator:

Use of flexible/stretchable generator:
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Deposition of triboelectric Fig 4: Vertical contact-separation Fig 7: Stretchable triboelectric Time [s]
based triboelectric generator generator 0 — R=1MQ

materials having different

electron affinity Teflon Electrode % M Conductive textile ™ Teflon % igz
PDMS W Spacer 2" Nitrile Latex 2 30
Fig 3: Film applicator ' > l H l l \ o ‘ H H
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Fig 2: Fabrication process fabric) Fig 5: Schematic diagram of Fig 6: Output of triboelectric Fig 8: Schematic diagram of Fig 9: Output of stretchable
Triboelectric generator generator. stretchable triboelectric generator triboelectric generator.
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