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1. Introduction

Triboelectric generators

Technology for converting irregular and distributed mechanical energy into electric

power by using a conjunction of triboelectrification and electrostatic induction!.
2012 Prof. WANG Zhong Lin
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_ _ [1] Wang, Z.L., 2021. From contact electrification to triboelectric nanogenerators. Reports on Progress in Physics, 84, p.096502.
© CIC energiGUNE. 2024. All rights reserved. [2] Luo, J., Wang, Z.L., 2020. Recent progress of triboelectric nanogenerators: From fundamental theory to practical applications. EcoMat, 2(4). 3
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1. Introduction
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1. Introduction

Intrusion—extrusion process
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1. Introduction

Control &
data acquisition

L=
b
=

yringe body

S
/Al B

© CIC energiGUNE. 2024. All rights reserved.



13th International

COLLOIDS CONFERENCE

2. Monolith configuration e

Silicon monolith preparation
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2. Monolith configuration

Silicon monolith configuration
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2. Monolith configuration
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| ! Jiang, P., Zhang, L., Guo, H., Chen, C., Wu, C., Zhang, S. and Wang, Z.L., 2019. Signal output of triboelectric nanogenerator at oil-water-solid multiphase
© CIC energiGUNE. 2024. All rights reserved.  jnterfaces and its application for dual-signal chemical sensing. Advanced Materials, 31(39), p.1902793. o




2. Monolith configuration

Si-monolith: current and voltage results T

Si_mono_Gr+_0.3mlis_40M_22KQ Si_mono_Gr+_0.3mls_40M_22KQ
0,5
r— [ ! e
gl - 200 § S 03 I I I 200 S
: 8 s o 02 )
: 5 2 o1 | | 3
= 3 - 100 @ = 100
= \ L \ P O o L — h— @
-7 0 -0,2 0
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Time [s] Time [s]

© CIC energiGUNE. 2024. All rights reserved. 1 0



800 25

Iy
g 150 E | "
600 5 =
R2=0,9732
100 I
E. 400 = =2 ; *
> — 2 10 -
e 200 50 3 S
3\ R?=09602 < e 5. ;
@
g n
0 : " —h—a- 0 g0 : : —a
1E+2 1E+4 1E+6 1E+8 1E+2 1E+4 1E+6 1E+8
R[Q] R[Q]

Maximum power density at ~10 KQ (optimal load)

© CIC energiGUNE. 2024. All rights reserved. 11



International

LLOIDS CONFERENCE

2. Monolith configuration

Si-monolith: different liquids
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2. Monolith configuration

Si-monolith: different liquids
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2. Monolith configuration {a

Si-monolith: challenge low intrusion volume
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3. Nanoporous silica configuration .-

Passive configuration: powder silica
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Passive conf.: powder silica triboelectrification results
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3. Nanoporous silica configuration .-,

Passive configuration: effect of grafting on triboelectrification
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Passive configuration: effect of speed and temperature
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Active configuration: powder silica
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Active conf.: powder silica triboelectrification results
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3. Nanoporous silica configuration '
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Active configuration: silica stability
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4. Electro-Intrusion project
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5. Conclusions

» Liquid intrusion-extrusion into-from nanopores is accompanied by electrification

» Intrusion-extrusion process allows TENGs with ~1000 m?/g contact area

» Charge transfer in intrusion-extrusion TENGs is a challenge
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