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Effect of polyethylene glycol addition on photocatalytic hydrogen production using graphene

oxide as a co-catalyst ('Faculty of Engineering, Tokyo University of Science) ONaoki Ito',
Morio Nagata!

Hydrogen is an attractive alternative to fossil fuels. One way to produce hydrogen from water
is by using a photocatalyst with platinum as co-catalyst. However, since platinum is expensive,
researches have been conducted to find new co-catalyst materials. Graphene is considered as
one of the suitable substitutions, but it has the difficulty to adsorb protons in the photocatalytic
reaction due to its hydrophobicity. To overcome this problem, our research is aiming to improve
hydrogen production activity of graphene-supported photocatalyst by adding polyethylene
glycol (PEG) into the reaction solution to make it easier for protons to exist near graphene.

When PEG was added to the suspension of titanium dioxide (TiO,) / graphene oxide (GO)
with triethanolamine (TEOA) , the activity of hydrogen production was twice as high as when
PEG was absent (Figurel). This enhancement was considered to have occured because GO was
intercalated by PEG, resulting in the improvement of its hydrophilicity.
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