Preface

The first organic materials-based triboelectric nanogenerator (TENG) was invented
by my group in 2012. Using the electrostatic charges created on the surfaces of two
dissimilar materials when they are brought into physical contact, the contact-
induced triboelectric charges can generate a potential drop when the two surfaces
are separated by a mechanical force, which can drive electrons to flow between the
two electrodes built on the top and bottom surfaces of the two materials. The
fundamental studies and technological applications of TENG are experiencing a
rapid development and its applications cover a wide range of fields. This book
provides a comprehensive review about the four modes of the TENGs, their the-
oretical modeling, and the applications of TENGs for harvesting energy from
human motion, walking, vibration, mechanical triggering, rotating tire, wind,
flowing water, and more. A TENG can also be used as a self-powered sensor for
actively detecting the static and dynamic processes arising from mechanical agi-
tation using the voltage and current output signals of the TENG, respectively, with
potential applications as mechanical sensors and for touch pad and smart skin
technologies. The potential of TENG for harvesting ocean wave energy is also
discussed as a potential approach for the blue energy. The objective of writing this
book is to systematically introduce the TENG, so that it can serve as a text book and
a reference book for promoting the fundamental development and technological
applications of TENG.

This book was written mainly based on the numerous papers we have authored
since 2012, and many figures were adopted from our published work in the public
domain. We like to thank my current and former group members and collaborators
who have made outstanding contributions to the development of TENG (not in
particular order): Fengru Fan, Guang Zhu, Sihong Wang, Ya Yang, Zong-Hong
Lin, Long Lin, Jun Chen, Yusheng Zhou, Simiao Niu, Jin Yang, Weiqing Yang,
Xiaonan Wen, Xia Cao, Jun Zhou, Sang-Woo Kim, Yong Qin, Xing Fan, Gang
Cheng, Li Zheng, Yunlong Zi, Chi Zhang, Changbao Han, Wei Tang, Aifang Yu,
Hulin Zhang, Yannan Xie, Peng Bai, Qingshen Jing, Shengming Li, Yuanjie Su,
Zhong-Qun Tian, Min-Hsin Yeh, Fang Yi, Zhaoling Li, Hengyu Guo, Zhen Wen,
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Caofeng Pan, Tao Jiang, Sangmin Lee, Ying Liu, Zhen Wen, Changsheng Wu,
Jie Wang, Chenguo Hu, Yi Xi, Te-Chien Hou, Xiangyu Chen, Jr-Hau He,
Jong-Min Bai, Yong Ding, Po-Kang Yang, Ken Pradel, Xiuhan Li, Xiaofeng
Wang, Huifang Li, Yue Zhang, Ying Wu, Tao Zhou, Mengxiao Chen, Limin
Zhang, and Weiming Du. We also like to thanks to our collaborators: Profs. Yue
Zhang, Zhong-Qun Tian, Christian Falconi, Sang-Woo Kim, Jeong-Min Baik, Qing
Zhang, Haixia Zhang, and Magnus Willander.

Lastly and most importantly, I thank my family members for their years of
support and understanding. It was not possible to carry out such a research without
their support.
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