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Development of three dimensional graphene based high sensitivity gas sensor

Ito, Yoshikazu
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It is revealed that detection mechanisms of hydrogen molecules under
hydrogen gas flowing conditions based on monolithic 3D nanoporous reduced graphene oxide at room
temperature. The nanoporous reduced graphene oxide increases the molecular physisorption of hydrogen

molecules without any catalytic metals or heating due to the dramatically increased surface area in
comparison to the 2D graphene sheet and conventional reduced graphene oxide flakes. It was found
that two different behaviors of resistance change that the resistance decreases due to charge
transfer from the hydrogen molecules to the reduced graphene oxide at concentrations of adsorbed
hydrogen molecules lower than 2.8 ppm, and conversely the resistance increases due to Coulomb
scattering effects at concentrations of adsorbed hydrogen molecules exceeding 5.0 ppm, which is
supported by density functional theory. These findings provide the development of catalyst free and
non-heated physisorption-type molecular detection.
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