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Study on the degradation mechanism and pathway of chlorpyrifos by slightly
acidic electrolyzed water in aqueous system
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(College of Bioscience and Enginering, Hebei University of Science and Technology, Shijiazhuang 050018, China)

ABSTRACT: Objective To study the sensitivity of parathion, methyl parathion and dimethoate to slightly acidic
electrolyzed water respectively, detect the degradation products and infer the degradation process. Methods Taking
parathion, methyl parathion and dimethoate as the research objects, the degradation products of organophosphorus
pesticides were detected by gas chromatography-mass spectrometry (GC-MC) by adjusting the reaction time, the
available chlorine concentration (ACC) of slightly acidic electrolyzed water and the initial concentration of
organophosphorus pesticides. The hypothesis degradation pathway of organophosphorus pesticides under the
combination influence of hypochlorous acid and hydroxyl radical (*OH) was analyzed. Results When the reaction time
was 30 s and the ACC was 5.66 mg/L, the degradation rate of parathion, methyl parathion and dimethoate reached
100%. The direct degradation products of parathion and methyl parathion, paraoxon and methyl paraoxon were detected.

Conclusion Slightly acidic electrolyzed water can effectively degrade organophosphorus pesticides, and it is assumed
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that HOCI and *OH act together on the degradation pathway of organophosphorus pesticides. The research has certain

theoretical significance for the application of electrolyzed water in eliminating organic phosphorus pesticide residues in

fruits and vegetables.

KEY WORDS: slightly acidic electrolyzed water; organophosphorus pesticides; pesticide residues elimination;

degradation pathway
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Table 1 Production conditions and physical and chemical indicators of slightly acidic electrolyzed water

FEShSS  HCUmL  NaCllg HLE/V HLHE(A) i} 7 /min AR (] B /om pH HRCE AL/ (mg/L)
1 0 12 12 1 3 8 6.00 1.95
2 0 12 12 5 3 8 6.33 5.66
3 0 8 12 5 3 3 6.35 10.63
4 0.2 12 12 10 15 15 5.95 29.32
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Effect of reaction time on the degradation effect of slightly acidic electrolyzed water on organphosphorus pesticide
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Fig.2 Effect of different available chlorine concentrations on the degradation of organphosphorus pesticide in acidic electrolyzed water
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Fig.3 The effect of the initial concentration of organphosphorus pesticide on its degradation effect
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