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Water Treatment Employing Suspended TiO2 Photocatalyst
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Abstract

Water treatment based on TiO, photocatalyst for the removal of dissolved contaminants in water has been investigated by
employing a “Suspended TiO,” and a “Multifunction photoreactor (MFP)”. By establishing a basic concept wherein suspended TiO,
photocatalytic particles are thoroughly dispersed in treated water during ultraviolet (UV) irradiation, we have broken away from the
traditional approach in which inactive TiO, thin films were prepared on the surface of substrates. In addition, the combination of
suspended TiO, and MFP dramatically increases the feasibility of separating the photocatalytic particles from the treated water,
resulting in residual suspended TiO, being below 30 ppm. Furthermore, it was clarified that the photoactivity of suspended TiO, was
comparable to that of commercial P25 TiO, for the removal of pharmaceuticals and personal care products (PPCPs) in water.
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Table 1 Chemical structure of PPCPs investigated
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Fig. 1 Water treatment for PPCPs removal by using P25 TiO, (A =
350 nm, P=1 mW/cm?, Experimental results of each PPCP are
depicted as O; Ibuprofen, [ll; Diclofenac, {>; Carbamazepine,
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Fig. 2 Plots of quantum yield for photochemical degradation of
diclofenac versus A of excitation source. Absorption spectra of
diclofenac solution (dot) and P25 TiO, (dash) are superimposed
in this figure
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Table 2 Series of rate constant k for PPCPs removal and initial

adsorption amount A, of PPCPs on surface of TiO,
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Fig. 3 [Upper] Schematic illustration of multifunctional photoreactor
(MFP) equipped with photochemical bath (A) and hybrid
separator (B).

[Lower] Output flux from hybrid separator via microfilteration
versus operating time with adopting (C) P25 TiO, and (D)
Suspended TiO,, respectively
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Fig. 4 Surface TEM image of suspended TiO,
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