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Synergetic degradation of prometryn by
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Abstract: An electrochemical reactor with hydrogen peroxide in-situ generation was designed using net structure
titanium electrode coated with IrO,.Ta,O;(Ir-Ta/Ti) as the anode, graphite phase as the cathode and saturated calomel as
the reference electrode. The degradation of prometryn by TiO, photo-electro-chemical catalytic method was also studied
using anatase, rutile and mixing crystalline TiO, as photocatalysts. The results indicate that prometryn can be degraded by
TiO, visible-light photocatalysis with electrolytic hydrogen peroxide assitance, and the degradation rate reaches 100%
after 300 min reaction. In the degradation process of prometryn, the methyl, thio and amino groups in the outer layer are
oxidized, the removal rate of total organic carbon (TOC) reaches 60%—70%, and the end product of prometryn
degradation is cyanuric acid. Spectrum analysis results indicate that the degradation of prometryn involves the generation
and participation of hydroxyl free radical (-OH) and superoxide radical (-O, ) in the system.
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Fig. 1 Schematic diagram of photo-electro-chemical catalytic
reactor: 1—Oxygen tank; 2—Gas flowmeter; 3—Aeration heat;
4 — Graphite electrode; 5—1Ir-Ta/Ti electrode; 6— Stirrer;
7—Magnetic stirrer; 8—Salty bridge; 9—Reference electrode;
10—Organic glass cell; 11—Potential instrument; 12—Metal

halide lamp
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Fig. 2 Molecule structure (a) and HPLC spectrum (b) of
prometryn (9 mg/L)
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Fig. 3 Results of prometryn degradation under different

reaction conditions
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Fig. 4 UV-vis spectra of prometryn degradation by TIO-P25
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Fig. 5 HPLC spectra of prometryn degradation by PEC with
TIO-P25 as photocatalyst
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Fig. 6 Intermediate peak area changes of prometryn degradation by PEC
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(TA-OH): (a) Without E-H,0,; (b) With E-H,0,

3D scanned images of 2-hydroxyterephtalic acid
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Fig. 8 Comparsion of -OH formation amount under different

reaction conditions
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