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I. Abstract Body
Solid state or flexible nano gas sensors have widespread applications in various sectors for the detection of toxic, flammable, and corrosive gases to maintain the environmental, personal safety and smooth industrial functionalization. However, requirement of high operating temperature, additional conversion circuitry, external power source, continuous maintenance, accuracy, and durability are major concerns, thus limits their practical applicability. Very recently, in addition to the existing interest in high mechanical flexibility and stability, nanoscale device configurations, and portability, there has been considerable interest in the fabrication of self-powered active sensors that integrate nanogenerators and functional devices, with the aim of harvesting environmental energy to power the nanosensors and can be considered as a potential alternative to the traditional sensing method. In this work, development of a PDMS and Al/Ag-carbon nanofiber (CNF)-based self-powered active acetylene (C2H2) sensor have been presented. The proposed sensor demonstrates an output signal as a power source, as well as a sensing signal in response to a change in the environment. The sensor generates output voltages during contact electrification between Al/Ag-CNF and PDMS friction surfaces. Upon exposure to certain concentrations of C2H2, the triboelectric charging behavior of the sensor is altered due to a surface reaction between C2H2 molecules and the Al/Ag-CNF friction layer. The sensor exhibits excellent sensitivity of 83% and a quick response time of 88 sec to C2H2 gas at a concentration of 1000 ppm. Importantly, the friction surfaces exhibit high hydrophobicity, which preferentially minimizes the influence of humidity and provides superior sensing performance even at a high humid atmosphere.   
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