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Fig.1 TG-DTA patterns of opal shale
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Fig.5 The effect of different treatment methods on
photocatalytic activity under UV light
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Fig.6 The effect of different treatment methods on
photocatalytic activity under UV light
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Influence of Opal Shale surface Treatment on the Structure and

Properties of TiO, Loaded on Opal Shale

Fan Xuemin, Bai Chunhua, Li Guanghui, Xu Zhiyong
(Mining Research Institute, Inner Mongolia University of Science and Technology, Baotou, Inner Mongolia, China;)

Abstract: The TiO, opal shale photocatalytic composites were prepared by sol-gel method with opal shale as the carrier
and tetrabutyl titanate as the titanium source. The samples have been characterized by TG-DTA,XRD and FT-IR. The
photocatalytic activity of the samples was studied using degradation of methyl orange. The results showed that after
acid treatment the opal shale was conducive to improve the thermal stability of the loaded TiO,, and among the acids the
inhibitory effect of H,SO, treated opal shale on the crystal change of the loaded TiO, was more obvious, and the loaded
TiO, was not chemically bonded with opal shale, but bonded only by physical coating. After loading TiO, on opal shale
treated by different processing methods, there was obvious difference in the crystal grain size. In this experiment, the
photocatalytic performance of the sample treated by H;PO, was the best. Under UV irradiation, with the photocatalyst
dosage of 0.01 g, photocatalysis time of 180 min, the removal rate of methyl orange solution with the concentration of
20 mg/L was 90%. Under visible light irradiation, with the photocatalysis time of 8h, the removal rate of methyl orange
solution with the concentration of 20 mg/L was 84.6%. With increasing pH of the solution the photocatalytic activity
increased, and the addition of inorganic anions was beneficial to the improvement of the photocatalytic reaction rate, but

too many anions could produce a negative effect.
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