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Study on treatment of chlorpyrifos wastewater by
three-dimensional electrode- electro-Fenton process

CHEN Ziyang' ,HUANG Sheng!, YU Jian?,
(1. School of Environment and Resource , Southwest University of Science and Technology , Mianyang 621000,
China; 2. Department of International Applied Technology , Yibin University , Yibin 644000, China)

Abstract: The long-term use of organophosphorus pesticide in large quantities has caused the pollution of soil, wa-
ter bodies and other ecological environment, endangering human health. As a representative of organophosphorus
pesticides, chlorpyrifos has been banned in several countries because of its long residual time and high toxicity in
water after use, while it is still used in China. A three-dimensional electrode-electro-Fenton system was constructed
to treat chlorpyrifos simulated wastewater using spherical iron carbon as particle electrode. The effects of different
operating factors on the removal rates of COD and organic phosphorus in the wastewater were investigated by or-
thogonal experiment. The results showed that stainless steel was more effective in removing COD and organic phos-
phorus from wastewater when used as cathode material compared with activated carbon fiber and nickel foam. Under
the conditions of stainless steel as cathode, Na,SO, as electrolyte, current density of 16 mA/cm®, plate spacing of
5 c¢m, solid-liquid ratio of iron-carbon particles of 600 g/L, initial pH of 3, and electrolysis time of 20 min, the
COD removal rate reached 93.7%, and organic phosphorus removal rate reached 95.9%. The contribution of each
factor to the COD and organic phosphorus removal followed in the order of initial pH>iron-carbon solid-liquid ratio>
aeration rate>current density.
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Fig. 1  Electrolysis device
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Fig. 2 Effect of plate material on removal efficiency
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Fig. 3 Effect of iron to carbon particles
dosage on removal efficiency
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Fig. 4 Effect of aeration rate on removal efficiency
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Fig. 5 Effect of current density on removal efficiency
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Fig. 6 Effect of initial pH on removal efficiency
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