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Fe( Il )-induced UV simultaneous photocatalytic oxidation of
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Abstract: Organophosphorus phosphate(OPEs) and hexavalent chromium (Cr(V[)) are common combined
pollutants in electronic waste dismantling area. Simultaneous photooxidation of tris (2-chloroethyl)
phosphate (TCEP) and photoreduction of Cr(VI) by ferric iron (Fe(Ill)) in aqueous solution were studied
under 300 W mercury lamp (A=365 nm). The effects of the initial concentrations of Fe(lll), Cr(V[), and
TCEP were investigated. The regeneration of Fe(Ill ) /Fe( Il ) redox cycle in UV/Fe (Il[) was studied. The
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applicability of UV/Fe ([l ) to degradation of other OPEs was proved. The results showed that
photocatalytic degradation of TCEP and reduction of Cr( V) occurred simultaneously in UV/ Fe (Il[)
system. The increased Fe([ll) initial concentration was beneficial to the photocatalytic reduction of Cr( V)
and the oxidation of TCEP. The reduction of Cr ( VI) increased with the increasing TCEP initial
concentration. However, the Cr( V) concentrations had no significant effect on TCEP degradation. In UV/
Fe(Ill) system, TCEP can be degraded completely and Cr (V) can be reduced in five cycles. Similar
photocatalysis effects were observed for other OPEs. As a homogeneous photocatalytic method, UV/Fe(lll) can

solve the combined pollution containing OPEs and Cr( V) at the same time.

Keywords: ferric iron; ultraviolet light;
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Fig. 2 Oxidation rate of TCEP and reduction rate of

Cr(VI) under different conditions
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