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HYDROLYSIS OF CHLORPYRIFOS IN AQUEOUS SOLUTIONS AT DIFFERENT TEMPERATURES AND pH
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Abstract

The hydrolysis of chlorpyrifos (O,O-diethyl-O-3,5,6-trichloro-2-pyridyl phosphorothionate) was investigated in buffered aqueous media at different temperature and pH conditions.  Rate constants and half-life studies revealed that chlorpyrifos was relatively stable in acidic medium.  The rate of degradation increased as the pH increased.  Temperature showed a significant effect on the rate of hydrolysis.  The hydrolysis of chlorpyrifos in water follows first-order kinetics.  The half-life of chlorpyrifos in aqueous solutions was short (half-lives ranged from 4.57 to 14.0 days), depending on the initial concentration of chlorpyrifos and the type of the aqueous solutions.  The rate of degradation was slower in the 0.02M CaCl2 solution containing higher initial concentration of chlorpyrifos.  Comparison between hydrolysis rate of chlorpyrifos in sterilized and non-sterilized water did not showed significant contribution of biodegradation component.  These results indicate that pH alone cannot be used as a single parameter to predict hydrolysis of chlorpyrifos.          
Keywords: Chlorpyrifos, hydrolysis, organophosphorus pesticide.

References
1. Zamy, C., Mazellier, P. & Legube, B. 2004. Analytical and kinetic study of the aqueous hydrolysis of four organophosphorus and two carbamate pesticides. Intern. J. Environ. Anal. Chem. Vol. 84, No.14-15; 1059-1068.

2. Racke, K.D. 1993. Environmental fate of chlorpyrifos. Reviews of Environmental Contamination and Toxicolovy, Vol 131. Springer-Verlag New York, Inc.

3. Wu, J. 2000. Interactions and transformations of chlorpyrifos in aqueous and colloidal systems. PhD dissertation. Iowa State University. Ames, Iowa. 126pp.

4. Noblet, J.A. 1997. Hydrolysis, sorption and supercritical fluid extraction of triazine and organophosphate pesticides. PhD dissertation. University of California, Los Angeles. 211pp.

5. Blanchet, P. & St-George, A. 1982. Kinetics of chemical degradation of organophosphorus pesticides: hydrolysis of chlorpyrifos and chlorpyrifos-methyl in the presence of copper(II). Pest. Sci. 13(1): 85-91.

6. Duirk, S.E. & Collette, T.W. 2006. Degradation of chlorpyrifos in aqueous chlorine solutions: Pathways, kinetics, and modeling. Environ. Sci. Technol. 40; 546-551.

7. Dow AgroSciences LLC. 2003. The Science Behind Chlorpyrifos: Physical/Chemical Properties.  http://www.dowagro.com/chlorp/ap/science/prop.htm [accessed 26/11/07].

8. Liu, B., McConnell, L.L., & Torrents, A. 2001. Hydrolysis of chlorpyrifos in natural waters of the Chesapeake Bay. Chemosphere 44: 1315-1323.

9. Deerasamee, O. & Tiensing, T. 2007. Investigation of Organophosphorus Pesticide Degradation in Water Using Solid-phase Extraction followed by Gas Chromatography with Flame Photometric Detection. Proceedings in the 8th. National Graduate Research Conference on 7-8 Septempber 2007, Mahidol University, Salaya, Nakornpathom, Thailand.

10. Thomas, C. & Mansingh, A. 2002. Dissipation of Chlorpyrifos from Tap, River and Brackish Waters in Glass Aquaria. Environmental Technology, Vol 23, No.11: 1219-1227(9).

