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Abstract: A novel electro—catalytic reactor with oxygen—reduction cathode (PAQ/GF) dimensionally stable anode (IrO,-RuO,-TiO,/
Ti) and heterogeneous catalysts is developed for advanced treatment of coking wastewater after biological process integrating cathodic
and anodic simultaneous oxidation processes. A PAQ/GF electrode was synthesized by the electro-polymerization of 2-ethyl
anthraquinone on graphite felt which was characterized with cyclic voltametry measurements; the results indicated that the PAQ/GF
electrode showed high reversibility for oxidation—reduction reaction of anthraquinone and catalytic activity for O, reduction to H,0,;
13.5 mmol/L H, 0, was obtained after electrolysis for 6 h at —0.7 V (vs. SCE) and pH 6 with a current efficiency of 50% in a
membrane reactor. Fe-Cu/Y350 catalysts prepared by impregnation method could catalyze the production of hydroxyl radicals
(*OH) from H,0, which was confirmed both by fading reaction of crystal violet and oxidation of ¢ OH-probe compound (p-
chlorobenzoic acid) ; Fe-Cu/Y350 also showed high catalytic-activity for the oxidation of organics by hypochlorous sodium because
COD removal of coking wastewater reached 26% in the catalytic process while only 11% of COD removal was obtained in the absence
of Fe-Cu/Y350. COD removal of coking wastewater reached 49.4% (26.0% and 23.4% in cathodic system and anodic system
respectively) in the developed electrolyticreactor which was higher than that of conventional cathodic-anodic-oxidation process
(29.8%). At optimal reaction condition of initial COD =192 mg/L I =10A*m *and pH 4-5 more than 50% COD were removed
after electrolysis for 1 h. The mechanism might be as follows: in cathodic system H,0, is generated from reduction of O, on PAQ/GF
cathode and catalyzed by Fe-Cu/Y350 for production of *OH which causes mineralization and degradation of organic pollutants; in
anodic system Cl, and HCIO are generated from Cl~ oxidation on IrO,RuO,-TiO, /Ti anode and the organic pollutants are oxidized by
Cl, and HCIO with Fe-Cu/Y350 catalysts or by direct anodic oxidation.
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Table 2 Effect of catalysts’ types on crystal violet removal

Fe?* Fe-Y Fe-Cu/
(1 mmol/L)  (5g/L) Y350(5 g/L)
1% 1.52 95.4 55.6 78.6
1) 10 mmol /L 0. 4mmol/L pH
3 1h (22x2)C
3
Fe-Cu/
Y350
3 CcoD D

Table 3  Effect of catalysts’ types on COD removal of coke wastewater
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