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Effect of adsorbents on the photocatalytic degradation of organic matters in water ('Shizuoka
University) OHiyori Takeuchi', Kazuki Hirano', Yoshiumi Kohno'!, Ryo Watanabe', Choji
Fukuhara'

Titanium dioxide (TiO») is expectedly applied for water purification because of its high
photocatalytic activity; however, the reaction rate is insufficient under low concentration of the
dissolved organic pollutants. In this study, we investigated the improvement of the
photocatalytic reaction rate by the addition of adsorbents to concentrate the organic matters.

Three types of mesoporous silica (MCM-41, SBA-15 and HMS) with different surface areas
and pore sizes were used as adsorbents. Each adsorbent was mixed with TiO; (8:2 w:w) in a
mortar for 30 min, followed by calcination at 500 °C for 2 h (TiO, +MCM-41, TiO,+SBA-15
and TiO, +HMS). The mixtures were added to the aqueous methylene blue (MB) solution as
model organics and stirred in the dark for 2 h to achieve the adsorption equilibrium. The
samples were then irradiated with UV light and the photocatalytic activity was evaluated by
the decrease in the absorbance of MB.

Fig. 1 shows the change in the MB concentration during UV irradiation of each sample.
Compared to that of TiO, alone, the reaction rate was enhanced in case of using the mixture of
TiO; and adsorbents. This was attributed to an increase in the contact probability between TiO,
and MB, because MB was adsorbed and concentrated in the pores of mesoporous silica,
irrespective of the surface area and pore size.
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Fig 1. Changes in the concentration of MB

MB 7’&/}%%@'@‘5 L <, TiO, ¢ MB @%ﬁ&ﬁﬁ$7§)i—%jﬂ] under UV irradiation with mixtures

containing TiO, photocatalyst and various

Licled & 2T, adsorbents.

© The Chemical Society of Japan - P3-3vn-22 -



