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Photo-Degradation Mechanism and ‘Pathway for Tetracycllne in| Simulated- Seﬂwater
Under Irradiation of Visible Light/ . ) Vi _‘

!

XU Hen_g o', FU Xlao hang , FENG Wei- hug' WANG ng = [ & JL
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Abstract; To explore the mechdmsm and pathway for pollutant: degl‘dddll()ﬂ infReawater by heterogeneous photoca{;lysts the degrdddtlon of tetracycline (TC) i in plre watqr and
simulated seawater with deferenl mesoporous Ti0, under ?“he excitation” of visible light was first 1mest1gated then the effect of different salt ions on the photocatalyu(
degradation prbcebs was clffified. Combined with radieal trapping experiments, electron spin resonance (ESR) spectroscopy, and intermediate product analysis, the main
active species for photadegrading pollutants and the pathway of TC degradation-in mmu]‘ﬁted seawater were investigated. The results showed that the photodegradation for TC in
simulated seawaler was significantly inhibited. Compared with the TC photedeg‘r'éf(ialion in pure water, the reaction rate of the chiral mesoporous TiO, photocatalyst for TC was
reduced by approximately 70%, whereas the achiral mesoporous Ti0, photocatalyst could hardly degrade TC in seawater. Anions in simulated seawater had little effect on
photodegradation, but Mg** and Ca®* ions significantly inhibited the TC photodegradation process. Whether in water or simulated seawater, the active species generated by
the catalyst after excitation by visible light were mainly holes, and each salt ion did not inhibit the generation of active species; thus, the degradation pathway both in simulated
seawater and in water was the same. However, Mg®* and Ca®* would be enriched around the highly electronegative atoms in TC molecules, hindering the attack of holes to
highly electronegative atoms in TC molecules, thereby inhibiting the photocatalytic degradation efficiency.

Key words: mesoporous TiO, photocatalyst; visible light response; tetracycline(TC) ; sea water; degradation pathway
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Fig. 2 Degradation curves for TC by different mesoporous Tin

in water and seawater under irradiation of visible light
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Table 1 Rate constants of TC degradation by different mesoporous TiO, in water and seawater
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