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Fig.2 Effect of ratio of water/soil on extraction efficiency
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Fig.3 Effect of tem perature on extraction efficiency
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, . pH
1,23 45 6 , pH= 4
3.2
0.01,0.1,0.5,1.0,5.0,10,25 50 mg/kg 3 ,
, (SIM)
1 , 10 mg/ kg 6
(RSD)  4.3%~ 8.6%
1 3
Table 1 Extration results of three materials in soil samples
Analyte Li(“njagr/ e Correlation coefficient Limi‘(sm‘)é /dlfg)ec“c’“ (%R,SIB 6)
Bifent hrin 0.01~ 25 0. 9996 0.003 4.3
Cypermethrin 0.5~ 50 0.9926 0.020 4.7

Deltamethrin 0.5~ 50 0. 9969 0. 040 8.6
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Fig.4 Chromatograms of real sample
1% 8. 6%; 10 mg/ kg 113. 2%, 1. ( Diphebyl ether); 2. (D+n-bu
112.7% 88. 6% 5 tyl phthalate); 3. ( Bifenthrin); 4.
(Cypermethrin) ; 5. ( Deltam ethrin)
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Determination of Pyrethroids in Soil by Hollow Fiber based Liquid-
Phase Microextraction and Chromatography-Mass Spectrometry

SHAO Yan, ZHANG L+Jun, ZHANG Zhan-En"
(Jiangsu Province Key Laboratory of Environmental Science and E ngineering,

Suzhou University of Science and Technology, Suzhou 215011)

Abstract T hree pyrethroids ( bifenthrin, cypermethrin and deltamethrin) in soil were determined by

hollow, fiber liquid:- phase microextraction ( HF-LPME) coupled gas chromatography mass spectrome-
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try (GG-MS). The sample preparation and extraction conditions were optimized, and the optimum
conditions obtained as follows: ratio of soil to water was 1.3, pH value was 4, ultrasonic time was
5 min, extraction solvent was cyclohexane, extraction temperature was 25 C, stirring speed was
900 r/ min, and extraction time was 20 min. After extraction, 1 nl. organic solvent was introduced to
GC/MS for analysis. Under the optimize condition, using selected ion mode ( SIM), the linear range
for bifenthrin, cypermethrin and deltamethrin was 0. 01- 25 mg/ kg, 0. 5- 50 mg/ kg and 0. 5-

50 mg/ kg, respectively. The limits of detection (LOD) were 0.003, 0. 020 and 0. 040 mg/ kg, and the
relative standard deviations(RSD) were 4. 3%, 4.7% and 8. 6%. The results demonstrated that the
method was feasible for the determination of pyrethroids in soil.

Keywords Hollow fiber; Gas chromatography mass spectrometry; Pyrethroids
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