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A multicomponent interconnected composite paper for triple-mode sensors
and flexible micro-supercapacitors

Abstract: [Objective] Using graphene (RGO) Mxene as conductive carbon material and cellulose nanofibrils
(CNFs) extracted from bamboo as hydrophilic agent and spacer, RGO/CNFs/Mxene composite paper based flexible
micro-supercapacitor (MSC) and multifunctional sensor were prepared [ Method 1  The intercalated
RGO/CNFs/Mxene hybrid electrode and sensing unit were constructed by vacuum water extraction and heat
treatment of the suspension prepared by ultrasonic dispersion treatment. Finally, it is assembled into a self-powered
wearable integrated device [ Result] The designed multi-component interconnection structure provides high
conductivity and specific capacitance of RGO/CNFs/Mxene composite paper as well as stable and reliable
stimulation response ability. In addition to a good response to pressure, temperature and light, the MSC prepared
with the composite paper as the electrode can achieve a total volume capacitance of 148.25 F ¢cm? (relative to the
whole device), a volume energy density of 20.5 mW c¢m? and a good cycle stability. Therefore, the composite paper
is used as a multifunctional sensing unit which can sense the pressure/temperature/light changes and the electrode
of the MSC. The composite paper is assembled with good mechanical strength. The flexible integrated device with
reliable stimulus response and excellent electrochemical capacitors reveals its potential in human motion monitoring
and anti-counterfeiting identification by detecting different human signal stimuli (motion pulse sound and signature).

[ Conclusion ] This study demonstrated the feasibility of using a single functional material to fabricate
multifunctional sensors and high-performance MSCs, providing an important reference for a new generation of
portable intelligent integrated devices.
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