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Study on photodegradation behavior of chlorpyrifos based on liquid
chromatography-quadrupole time-of-flight mass spectrometry
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ABSTRACT: Objective To establish a photodegradation model of chlorpyrifos based on the photolysis of
pesticide, then understand the photolysis rule of chlorpyrifos, and complete the determination of the degradation
products of chlorpyrifos. Methods The degradation behavior of chlorpyrifos solution irradiated by ultraviolet lamp
and xenon lamp was studied by liquid chromatography-quadrupole time-of-flight mass spectrometry, and its
degradation products were identified. Results The degradation half-life of 10 mg/L chlorpyrifos was 5.35 h under
ultraviolet lamp irradiation and 19.01 h under xenon lamp irradiation. The degradation rate of chlorpyrifos increased
with the increase of temperature, and stopped increasing after reaching 40°C, while the photolysis rate of chlorpyrifos
decreased with the increase of concentration. Conclusion The photodegradation of chlorpyrifos accords with the

first order dynamics, the order of photodegradation rate: Ultraviolet lamp>xenon lamp. Degradation products include
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2-methoxy-3,5,6-trichloropyridine, 3,5,6,-trichloro-2-pyridinol. This study can provide important theoretical support

for evaluating the ecological toxicity of chlorpyrifos to the environment.

KEY WORDS: chlorpyrifos; photodegradation; liquid chromatography-quadrupole time-of-flight mass spectrometry
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Ion flow diagram (a), primary mass spectrum diagram (b) and secondary mass spectrum diagram (c) of TMP
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