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ABSTRACT

Paraquat (1, I'-dimethyl-4,4"-bipyridylium ion) is the first locally manufactured
herbicide and, in spite of its toxicity, is widely used in Thailand by farmers in
pfeha:vest treatment of crops and vegetables and clearing the fields. Concern has been
raised about its potential contamination to water and the environment, while simple
and cheap method for determination of paraquat in water from the real world is still
lacking. In this work, a spectrophotometric method was optimized and applied for the

determination of paraquat in the potable and surface water samples.

Two bundred ml water sample was extracted using octadecyl bonded silica
(C1s) cartridge with sodium hexane sulfonate as an ion pairing reagent. Paraquat was
then eluted from the cartridge by solution mixture containing methanol, hydrochloric
acid and sodium hexane sulfonate, and was reduced with alkaline sodium dithionite
reagent to give blue colour radical ion. Absorbency difference (A 195 - Asgo) measured

by spectrophotometry was used to determine the paraquat concentration.

Extraction procedure was monitored by both standard calibration curve and

standard addition methods, The limit of detection and limit of determination of the



method were 0.03 pg/ml and 0.04 ppg/ml for the calibration curve method while these
were 0.002 pg/ml and 0.006 pg/ml for the standard addition method, respectively.
Analysis of blind spiked water samples as quality control run gave regression
coefficient of 0.922. The mean recovery of the extraction was 90+11%. The precision

of the method in terms of coefficient of variation was in the range of 7-33 %.

One hundred and twenty water samples were collected from 30 sites for well
and surface waters as quadruplicate; two for rainy season (October 1997) and two for
dry season (December 1997) from selected five villages of the study area. Samples
were analyzed using the standard addition method. Altogether 78% water samples
were detected of paraquat. The range of paraquat detected was from 6.0-171 pg/l and
the median level was 20 pg/l. Different patterns of seasonal variation in paraquat level
for surface and well waters were observed. There was a significant difference in the
paraquat level in well water samples for rainy and dry seasons at p < 0.05. More than
80% of the water samples detected with paraquat, were reported to be contaminated
with higher than maximum allowable contaminant level for drinking water quality
standard of 10 pg/l according to Great Britain and Canadian standards. Further
assessment of the risk due to paraquat in water for study area was carried out by the
application of the geograpﬁic information system. Accordingly, almost the whole area
of the San Sai subdistrict was reported to be at risk; the higher risk was revealed in
village 5, Ban Tha Makham, probably due to frequent application of paraquat in the
field.
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