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Abstract

Among the photocatalysts, Titanium dioxide (TiO,) is mostly used for wastewater treatment.

Nevertheless, large band gap, rapid recombination of electron—hole along with difficult
separation process limits TiO, applications in industrial scale. In this study, the photocatalytic
activity and separation of TiO, were improved by combined application of Fe;O, and graphene
oxide. X-ray powder diffraction (XRD), scanning electron microscopy (FESEM), and
magnetization measurement (VSM) was utilized to characterize the sample and the
photocatalytic degradation of methylene blue under visible light irradiation was evaluated by
UV-vis spectrophotometer. The results indicate the successful preparation of purified
Ti0,/Fe;0,/GO nanocomposite by a two-step sol gel-hydrothermal method. The enhanced
photocatalytic activity of nanocomposite is attributed to the simultaneous application of iron
oxide and graphene oxide. The maximum photocatalytic decoloration (90%) is achieved within
80 min under lamp irradiation. The superparamagnetism of nanocomposites provided a
convenient route for separation of the catalyst from the reaction mixture by an external magnet.
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Fig. 9. Time dependency of MB degradation in the
presence of TggFsGg under lamp and solar irradiation
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Fig. 13. Magnetic separation of TggFsGg nanocomposite
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Table. 2. The kinetic data for degradation of MB in the presence of TggF¢Gg

MB Aoy Aoy ..
q Kinetic zero Kinetic first Kinetic second
Photocatalyst con(cl;ngt/liil)tlon order order order
K, R’ K, R’ K, R’
TgsFsGe 3 0.0307 0.8300 0.0268  0.9839  0.0334  0.9063

i 53 Sl 5alS 5 a5 oy VT oy 55 5 Shos 4y lio =¥ J

Table. 3. Comparison of pollutants degradation efficiency by prepared composites

Nanocomposite Pollutant Irradlatgon time Perfo‘l; mance Reference
(min) (%)
Ti10,/Fe;04/GO herbicides 140 min- Xenon lamp 100 (Tang et al., 2013)
Ti0,/Fe;04/GO  Uranium(VI) 200 min-UV 96 (Lietal., 2017)
Ti0y/Fe;04/GO microcystin 30 min-UV 100 (Liang et al., 2014)
Ti0,/Fe;04/RGO MB 180 min-Xenon lamp 100 (Li et al., 2015)
Ti0,/Fe;04/GO MB 80 min- visible 90 This study
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