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Development of hydrogen generation process by improving photocatalytic reaction
assisted by atmospheric pressure helium plasma irradiation
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In order to give visible light responsiveness to commercially available
titanium oxide films, we investigated the possibility of narrowing the band gap by expressing
impurity levels through nitrogen ion doping. To produce nitrogen ions, we utilized an existing
chamber-type atmospheric pressure plasma irradiation device. The plasma generated in the device is a

dielectric barrier discharge excited by VHF, and it is not possible to attract positive nitrogen
ions to the surface of the sample. Since applying a negative DC bias to titanium oxide, an
insulating material, is also inappropriate, we considered applying an RF bias to attract positive
ions to the surface of the sample. We hoped that the amount of reactive species generated would

increase by suggrimﬁosing an RF plasma on a VHF plasma. We also applied low-vacuum plasma
irradiation, which has a long mean free path.
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Comparison between adheision properties of adhesive bonding and adhesive-free adhesion for 2019
heat-assisted plasma-treated polytetrafluoroethylene (PTFE)
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