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Fig. 4 Voltage output performance of H-TENGs at

different vibration frequencies
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Fig. 6 Simulation of transportation
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WA R W)

Applications of PAM/MXene Composite Hydrogel-Based Triboelectric

Nanogenerators in Packaging Transportation

WANG Shengji, JING Xin, YI Tianhao

( College of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: MXene as a conductive filler was added into polyacrylamide (PAM) hydrogel, which was then

assembled into H-TENGs after encapsulation with Ecoflex to monitor the vibration of the package during transportation.

Scanning electron microscopy (SEM) and Fourier transform infrared spectroscopy (FTIR) results demonstrated that

MXene was successfully loaded into the PAM hydrogel. The assembled H-TENGs was capable of monitoring the

vibrations of the package at frequencies of 1~3 Hz during the vibration test, and was able to identify drop heights

of 0.5~2.0 m during the package falling test. This kind of H-TENGs has great potential for applications in packages

transportation.

Keywords: hydrogel-based triboelectric nanogenerators; MXene; vibration monitoring; packaging

transportation
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