Composites rGO-SnO2, rGO-WO3 for NO2 detection at room temperature
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The metal oxide (MOx) modified 2-dimensional reduced graphene oxide nanoscaled composites have been widely reported for their lower resistances and excellent gas-sensitive properties at room temperature, while the systematic research in chemistry of gas-sensitive composites haven’t been established comprehensively. In this work, composites rGO-SnO2 and rGO-WO3 were synthesized by hydrothermal methods, along with related samples of metal oxide and thermally reduced composites. The morphology, functional groups and oxygen species on the surface of nanomaterials were analyzed by SEM, XPS, FT-IR etc. Sensitivity of rGO-SnO2 and rGO-WO3 to low concentration NO2 with fast response and recovery at room temperature was demonstrated. The abrupt change of conductivity and response type from p-type to n-type was observed following the heat-treatment of the composite at above 100 0C. The n-type composites had better response to NO2 at room temperature. It’s due to lower content of molecular water on the surface of materials and oxygen functional groups of graphene oxide favorable for NO2 adsorption mechanism. In conclusion, electron-conductive n-type rGO-based composites with p-n junctions perform better for NO2 at room temperature. 
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