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Triboelectric nanogenerators (TENGs) was invented in 2012, which is based on coupling of
triboelectrification and electrostatic induction effects, which is the most effective approach for
converting mechanical energy into electric power. TENG is playing a vitally important role in the
distributed energy and self-powered systems, with applications in internet of things,
environmental/infrastructural monitoring, medical science, environmental science and security. In
this talk, we first present the physics mechanism of triboelectrification for general materials. Our
model is extended to liquid-solid contact electrification, reviving the classical understanding about
the formation of electric double layers. Secondly, the fundamental theory of the TENGs is explored
based on expanded Maxwell equations for a mechano-driven system. We will present the
applications of the TENGs for harvesting all kind mechanical energy that is available but wasted in
our daily life, such as human motion, walking, vibration, mechanical triggering, rotating tire, wind,
flowing water and more. Then, we will illustrate the networks based on triboelectric TENGs for
harvesting ocean water wave energy, for exploring its possibility as a sustainable large -scale blue
energy. Lastly, we will show that TENGs as self-powered sensors for actively detecting the static and
dynamic processes arising from mechanical agitation using the voltage and current output signals.
[1] Z.L. Wang and A.C. Wang “On the origin of contact electrification“ (Review), Materials Today, 30 (2019)
34-51; https://doi.org/10.1016/j.mattod.2019.05.016
[2] Shiquan Lin#, Xiangyu Chen#, and Zhong Lin Wang* “Contact-electrification at liquid-solid interface”
(Review), Chemical Review， 122 (2022) 5209-5232; https://doi.org/10.1021/acs.chemrev.1c00176
[3] Z.L. Wang “From conctact electrication to triboelectric nanogenerators“ (Review), Report on Progress in
Physics, 84 (2021) 096502; https://doi.org/10.1088/1361-6633/ac0a50
[4] Jiajia Shao, Morten Willatzen*, and Zhong Lin Wang* “Theoretical modelling of triboelectric
nanogenerators (TENGs)” （Review）, J. Applied Physics, 128 (2020)
111101; https://doi.org/10.1063/5.0020961
[5] Zhong Lin Wang “ On the expanded Maxwell’s equations for moving charged media system – general
theory, mathematical solutions and applications in TENG”， Materials Today， 52 (2022) 348-363;
https://doi.org/10.1016/j.mattod.2021.10.027
[6] Zhong Lin Wang* “ Maxwell’s equations for a mechano-driven, shape-deformable, charged media
system, slowly moving at an arbitrary velocity field 𝒗(𝒓,𝑡)”; http://arxiv.org/abs/2202.13768

