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Abstract

This study was conducted to develope a simple, rapid and solvent—free solid—phase
microextraction(SPME) procedure for extracting three organochlorine, one triazine and nine
organophosphorus pesticides from water. The optimal conditions of SPME for analyses of
organochloring pesticides were obtained at 250C of desorption temperatwre, 45 minutes of
equilibrium time, pH 6 and NaCl 0% addition using 100zm polydimethyisitoxane fiber and those of
triazine and organophosphorus pesticides were obtained at 270C of desorption temperature, 60
minutes of equilibrium time, pH 6 and NaCl 0% addition using 100uzm polydimethyisitoxane fiber.
This method showed good lineality for organochiorine pesticides between 0.0001 and 10uxg/L with
regression coefficients ranging 0.9986~0.9992 and for triazine and organophosphorus pesticides
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between 0.01 and 1004g/L with regression coefficients ranging 0.9867~0.9998.
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Table 1. GC/ECD operating paramelers
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mass spectrometer$} 8200 SPME Il Autosampler
£ AHg3lgich. HEE 2 Accustandard(1000mg
/L in Methanol, USA)Al AE& AM&3183, &
#84 54§ B& RO-ion exchange(MODULAB
2020, Continental, USA)E 533 321 /&
A}8-3}9.2.5], methanol& HPLCEZ0.84 | T.
BakerAHUSA) | #-& A}-838}%th. SPME fiberv:
SupelcoAH{USA)ol| Al A 4HE 100 Polydimethy-
Isiloxane(PDMS) 3} 85;m Polyacrylate(PA) 5 7}
g AR BEEAE T B9 1000
mg/L{Stock standard solution)€ 100mL Zf %
¥ EgtAA0 1.00mL #H3 D methanol2 o
EA7A A1 2 EGEt BEEH(10mg/L) S
E AR, o] BE8YE 100mL 24 3
Eepado] SAME Ay ety FRTE #

MmAl Ael EFEH(Working  standard
solution) © & ARga T}
24 ey
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Carrier Gas : N2 (25.6cm/sec)
Injection Port Temperature :
Detector Temperature. : 300C

250C

DB-5 (Cross linked 5% Phenylmethylsiloxane, 30m x0.25mm x 0.25/m)

Oven Temperature Program : 150°C(2 min)-8C /min-270°C(3 min)
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Table 2. GC/MS operating parameters

Column : DB-5/MS (Cross linked 5% Phenylmethylsiloxane, 30m x 0.25mm X 0.25m)

Carrier Gas : He (10psi),

Injection Port Temperature : 270
Manifold Set Temperature : 240

Transfer Line Temperature : 2507

Electron Multiplier Voltage : 1350V

Oven Temperature Program : 40C(2min)-30'C/min-100C-7C /min-250"C-20C /min-280C (3.08min)

Scan mode : Solvent Delay Time : 5 min,  Mass range : 50~400 m/z
515 mode : Solvent Delay Time : 5 min
Group Start Time(min)  Selected lons(m/z)

1 5.00 158

2 15.54 231

3 17.24 231, 214

4 18.18 204

5 19.54 314

6 2115 318

7 21.57 274

8 22.54 339

9 25.24 157

lonization mode : Electron Impact (70eV)
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Fig. 2. SPME-GC/ECD chromatogram of organochlorine pesticides
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Fig. 3. SPME-GCMS chromatograms of arganophosphorus and triazine pesticides
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Fig. 4. Comparisons of exiraction efficiency by fiber species for organochloring pesticides
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Fig. 5. Comparisons of extraction efficiency by fiber species for organophosphorus and triazine pesticides
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Fig. 11. Effects of pH on extraction efficiency for organophosphorus and triazine pesticides
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Fig. 12. Effects of salt concentration on extraction efficiency for organochiorine pesticides
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Fig. 13. Effects of salt concentration on extraction efficiency for organophosphorus and triazine pesticides
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Table 3. Standard calibration data and detection limits of organochiorine pesticides

Pesticides y= aX+b Concentration MDL

a b range(ue/L) (u/ L)

Chlorothalonil 67689 6599.4 0.9992 0.001-10 0.001
o -Endosulfan 3E-06 8567.5 0.9980 0.0001-0.2 0.0001
B -Endosulfan 3E-06 11493 0.9986 0.0001-0.2 0.0001

Table 4. Standard calibration data and detection fimits of organophosphorus and triazine pesticides

MDL : Method Detection Limit

Pesticides Selected y= aX+b Concentration MDL

ion - a b r range(ug/L) (ug/L)
Ethoprophos 158 92.79 -177.71 | 0.9987 0.1-100 0.1
Phorate 231 337550 | -4968.10 | 0,9987 0.01-100 0.01
Terbufos 231 20795.00 | -41994.00 | 0.9967 0,01-100 0.01
Terbuthylazine 214 2514.50 | -1317.70 | 0.9998 0.01-100 0.01
IBP 204 651.48 -972.68 | 09980 0.01-100 0.01
Chlorpyrifos 314 1727.40 755.69 | 0.9867 0.01-100 0.01
Pirimiphos-ethyl 318 3015.00 | -5088.30 | 0.9973 0.01-100 0.01
Phenthoate 274 331440 | -6753.60 | 0.9970 0.01-100 0.01
Profenofos 339 1060.70 | -2024.40 | 09971 0.01-100 0.01
EPN 157 10450.00 | 330890 | 0.9991 0.01-100 0.01
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Table 5. Repeatabilities of organochioring, organophosphorus and triazine pesticides by SPME method (n=5)

Pesticides MEAN 5TD RSD(%)
Chlorothalonil 10576 605.28 572
@ -Endosulfan 389854 9625.13 2.46
A -Endosulfan 295449 9817.47 3.32
Ethoprophos 7855 110.31 14.04

Phorate 21298.0 2338.40 11.26

Terbufos 126956.5 15400.08 12.13

Terbuthylazine 22071.0 1743.73 7.90
4491.5 197.28 4.39

Chlorpyrifos 73467.0 5178.85 7.05
Pirimiphos-ethyl 89611.0 6669.43 7.44
Phenthoate 90512.0 2002.53 2.21
Profenofos 24799.5 2143.24 8.64
EPN 129224.0 10049.40 7.78
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