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Abstract

High-temperature operation and poor selectivity are two main shortcomings of metal oxides-based gas sensors.

The relationship between gas molecular structure and gas selectivity is studied by systematically comparing
sensing performance to alcohols using a room temperature-operated gas sensor. Results show that the more
slender the gas molecule, the higher the response. Operation temperature affects the gas selectivity and
multifunctional gas sensors were developed by using temperature to modulate the gas selectivity. Based on the
above results, we developed several room-temperature-operated gas sensors with ultrahigh gas selectivity. A

portable device has been developed to evaluate the real applications of the sensor.
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