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Abstract

Energy is an indispensable requirement of the modern world, and the use of non-renewable energy sources like fossil fuels has a detrimental impact on the environment. To address this issue, it is

essential to tap into ambient renewable energy resources. In recent years, nanogenerators have emerged as a promising technology for harvesting ambient mechanical and thermal energy. In this

study, we present a simple and cost-efficient textile-based triboelectric nanogenerator (TENG) capable of generating an open circuit voltage (Voc) of up to 104V with just a finger tapping motion.
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Conclusion

The fabricated T-TENG device was found to have excellent electrical performance that can be easily scaled for use in a wide range of applications for harnessing ambient mechanical energy. Due

to its simple fabrication, low-cost, and high outputs, this work opens the way for further exploration of textile-based TENGs for use in wearable electronic textile (e-textile) as self-powering source.

Introduction

Triboelectric nanogenerator (TENG) is a form of energy harvesting device that utilizes the triboelectric

effect to transform mechanical energy into electrical energy.[1] TENGs have the potential to provide a

steady source of energy for self-powered and wearable electronics, with conversion efficiencies

reaching a maximum of 50%.[2] This work introduces a triboelectric nanogenerator that is solely

based on textile materials, incorporating interface materials as the triboelectric layer and graphene-

coated fabric as the electrode. Upon simple tapping with a single finger, the T-TENG generated an

open circuit voltage (Voc) of up to 104V along with power density (Pd) up to 42.8 µW/cm2.

Fabrication

Surface morphology

Fig3. Optical microscopic images of Gr coated (right) and Interface layer printed over Gr coated fabric

Electrical characterization

Fig4. (a) Rectified output open circuit voltage (Voc). (b) Current density at load resistance of 47kΩ.

Fig5. (a)Device cyclic stability and (b) Device open circuit voltage were observed for 10 days(left).

Fig1. Schematic and working principle of the proposed T-TENG

Fig2. Steps wise fabrication process involve while developing T-TENG
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