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Effect of ambient atmosphere on the yield and material degradation of atmospheric nitrogen
fixation using titanium oxide particles loaded papers (' Graduate School of Engineering, Chiba
University, ’TOMOEGAWA Co., LTD.) ORyoto Kageyama,' Daisuke Muramatsu,” Satoru
Tsukada,' Katsuyoshi Hoshino!

The Haber-Bosch process, which is currently the main method used for artificial nitrogen
fixation, consumes a large amount of fossil fuel. Therefore, the development of a low
environmental impact nitrogen fixation method is desirable. In this context, we have found
that nitrogen fixation reaction occurs on the titanium oxide/conductive polymer composite
upon white light irradiation under mild conditions.” However, the conductive polymer was
oxidized and decomposed upon irradiation. In this study, we investigated the effect of the
ambient atmosphere on nitrogen fixation yield and material degradation. A composite
material was prepared by dip-coating the titanium oxide particles loaded paper with the dark
blue solution of oligo(3-methoxythiophene). This material was irradiated under various
atmospheres. Under the oxygen-containing atmosphere, the yield was 6.3 mmol/m? and the
oligomer turned white due to photodegradation. On the other hand, in the oxygen-free
atmosphere, the yield was 2.5~3.2 mmol/m? and the color of the composite material was
changed from dark blue to gray. However, the color of the material returned to dark blue upon
immersion in perchloric acid solution. These results suggest that in the absence of oxygen,
the nitrogen fixation reaction proceeds catalytically.
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