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Alcoholysis Kinetics and Mechanisms Study of Organophosphorus Pesticides Phoxim
LIN Bi—xia, YU Ying", WANG Wei-jie
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Abstract The alcoholysis kinetics and mechanisms of organophosphorus pesticide phoxim in methanol solution under different temperature
were investigated in our study. Experimental results showed that phoxim was quite stable in methanol solution with less than 1% depletion after
280 days at 0~4 °C, which suggested that 0~4 °C suited for the preservation of phoxim methanol solutions. However, when stored at 40 °C for
160 days, the depletion reached 8% and the alcoholysis reaction followed the first—order kinetics equation In[C}/[Cy] = =6x107* t-d™" with a
half-life of 1 155.2 days. Subsequently, a method using GC—MS was developed to isolate and identify the alcoholysis product. The product was
identified and characterized as O—methyl-0,0-biethyl thiophosphate. And from the alcoholysis product, the probable alcoholysis pathway for
phoxim was proposed that phoxim alcoholized largely via methoxy acting as nucleophile to give rise to O—methyl-0,0-biethyl thiophosphate.
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Figure 1 Effect of injection methods on phoxim by GC analysis
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Figure 2 Effect of injection temperature on phoxim by GC analysis
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Table 2 Comparison of quantitative results analyzed by GC and HPLC

R? 1 /mg-L7 n=5 2 /mg-L7" n=5 3 /mg-L7" n=5
GC y=55.52-117.0 0.999 1 10.0 49.6 99.8
HPLC y=10 207x-2 204 0.999 2 10.0 49.7 99.4
HPLC LC-10A Platisil ODS 250 mmx4.6 mm 5 pm
Dikma 254 nm 30C 20 pL 85% - 1.0 mL-min™,
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Figure 5 GC for phoxim methanol solutions
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Figure 6 Total ion current chromatogram of phoxim methanol solution by GC-EI-MS
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