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ADFT Study for Selective Gas Sensing on Functionalized Graphene
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Graphene has been accepted as a promisng material for chemical gas sensor because of its superior
electrical, mechanical and thermal propertes. However, a low binding affnity to target gases i its
pristne state has hampered practical applications. In order to overcome this obstacle, graphene
functionalization can be a suitable approach to enhance the chemical sensitivity. We have chosen NI

and NO, molecules, which are common toxic gases while exhibiting the contrasting charge transfer
characteristics of electron—donating (ie., Ni;) and electron-withdrawing (i.e., NO,) behaviors

Usng these as target gases we mnvesigated the nteracton mechanisms of the gases on the
functionalized graphene by densty functional theory calculations. We mitially examined the feasbility
of functionalization of various functional groups by formation energy calculations. Subsequently, the
most plausble candidates of functional groups for each target gas were systematically found by
comparing the bindng energy and charge transfer amounts. This study provides a fundamental
understanding about interaction mechanisms that can govern the selective detection of toxic gases.
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