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Determination of trace pedticidesin environmental water by
solid-phase extraction and gas-chromatography
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Abstract An analytical method for determination of Atrazine, Chlorpyrifos, Malathion and Butachlor in environmental
water by solid-phase extraction (SPE) and gas-chromatography (GC) with nitrogenphosphorus detector (NPD) was
developed. The detection limits (37) were 0. 1144 g-L " * for Atrazine, 0. 11y g-L " *for Chlorpyrifos, 0. 254 g-L ™ *for
Malathion and 0. 054 g-L ~ * for Butachlor respectively. Linear range was 0. 10 10 mg-L ™ *for all four pesticides. The
recoveries of four pesticides were between 70 % 112 %for river water, ground water ,rain water and deionized water.
The results corfirmed that the proposed method could be applied to monitoring of pesticide residue in environmental
water.
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Table 2 Resultsof orthogond experiments
/ / I %
(mL-min~ %) / mL (mL-min~ 1)
1 2.0 2.0 1.0 105.0 77.9 95.8 124.0
2 2.0 4.0 2.0 109.1 88.6 102.0 109.4
3 2.0 6.0 3.0 0 16.4 0 0
4 4.0 6.0 2.0 119.2 78.8 96.1 107.2
5 4.0 2.0 3.0 107.0 84.6 94. 2 92.7
6 4.0 4.0 1.0 0 0 0 0
7 6.0 4.0 3.0 83.5 75.8 95.0 60. 9
8 6.0 6.0 1.0 99.5 74.9 100. 2 93.0
9 6.0 2.0 2.0 0 0 0 0
2.0pg L',
3 10 1.0ug-mL"*t
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2.4
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2.33 98. 67 2.67 3.00
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, 4
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- 4 1
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, 5 12 0007
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Table 4 Anaytica parameters = 70000
/ 6 000
gLt 3000 10 12 14 16
’ A1) f/mi
n=5 37) 18] ¢/min
y=31359c- 3435.7 0.999 3 0.11 A .
y=21121c- 2302.3 0.9982 0.11 1 2 3 4
y=11751c- 2942.5 0.9976 0.25 1

y=9197.1c- 486.38 0.9970 0.05 Fig.1 Chromatogram of deionized water sample
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Table 5 Andyssresults and recoveriesof rea environmenta water
lfglL ™Y
0 0. 50 1.0 10.0
! % ! % ! %
(n=3) (n=3) (n=3) (n=3)
nd 78.2 105.1 106. 4
nd 83.5 93.1 107.2
nd 88.9 95.6 82.2
nd 70.8 90.5 110.5
nd 88.5 78.3 106. 4
nd 89.3 79.9 112.2
nd 95.8 81.2 82.2
nd 68.3 82.1 109.5
nd 102.5 98.0 101.0
nd 98.3 108. 6 111.6
nd 88.6 78.9 76.0
nd 69. 3 98.1 101.0
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