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Determination of Three Herbicides in Water by SPE-GC/MS
BIAN Zhan-qiang, YU Jian, CHA Yu-e, ZHENG He-hui, TIAN Xiang-hong,
ZHANG Juan
( National Center for Rural Water Supply Technical Guidance, Chinese Center for Disease Conirol and
Prevention, Beijing 102200, China)

Abstract: An analytical method for determination of three herbicides ( trifluralin, atrazine and
acetochlor) in water samples was developed using solid-phase extraction and gas chromatography/mass
spectrometry (SPE-GC/MS). The water sample was extracted by Cq solid phase disk, and eluted by
hexane. After separated on a DB-5MS capillary column, the herbicides were analyzed under selected ion
monitoring (SIM) mode and quantified by external standard method. The results showed that all three
herbicides had good linearities in the range of 0. 02 to 1.0 mg/L, with the correlation coefficients of grea-
ter than 0.999 and the detection limit of 0.06 to 0. 11 wg/L. The average recovery rates measured by
standard addition method were in the range of 89.8% to 114.0% , with the relative standard deviation (n
=6) in the range of 1.6% t05.4%.
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2010plus TAREATE - BOIEAX ( HA B AR,
DB -5MS 4% (30 m x0.25 mm,0.25 pm, 3 [
LHE(R N H]) , SPE — DEX4790 4x { 3 [ AH 25 Y
(5E[E Horizon 23l ) , Cg [ AHAE U ([ 3M 2>
ml) 4 E 3l E k4 A (S 1E Horizon 24 H]) , Milli
Q Bl /K ML (€ [ Millipore 23 7)) o 75 25 (4lE
98.4% ) . L g (Ll 98. 2% ) A AR R (4l
99.0% ) $0 T LiF i R ZGHT TR, g LR L
i EC be (B0 @3k 4, 3¢ Fisher 22, 1R
(el , FE2 R R iGN IR A R o SEERATK
Sy afisk (S Millipore 23 Rl 4K LR o
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HERE CHIREE 250 °C 3 8000 mali 0, TR A
A 1.2 mL/min; AR AERE, PEAER Y 1.0
wL; DB —5MS %4 (30 m x0.25 mm,0.25 pm) ;
HERAT TR WG 110 °C R %5 1 min, LA
30 °C/min JHEZE 250 C , {44 3 min,
1.2.2 gt

HL S i AL (EST) U B AL RO 70 eV
KTL2 RS IR 150 wA 5 A i oL I R3S L R +
0. 1 kV B 0 200 °C ;2 LR 250 °C;
Ve B WA (SIM) 5 B 1S E o 45 ~ 450
amu, I GER N ]2 S ming RLOR B I E] AT H bR AL
BPNRRER FRETE (LR 1), AR E i o
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Tab.1 Retention time, qualitative ion pair and quantitative

ion pair of three herbicides

W H | SRR/ min |8 B2 BT (m/2) BT (m/2)
TR R 5.692 200 58,215
FEJu 6.165 59 146,132
L 6.810 306 264,248
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JEFIA 100 me/L MIFRIERE AR (4 CHRIRIRAE) A
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Fig.1 Total ion chromatogram
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Tab.2  Correlation coefficient, LOD and LOQ of three herbicides

o H| EErE gy BHEERTE
(pg- L7 )|(pg-L7)
R R Y:_459;067820'16X 0.999 8| 0.06 0.17
Fdu Y:+22055965317'23X 0.9992| 0.11 0.30
il Y:+4;62§;96'82X 0.9996| 0.07 0.23
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HETEIL, (o AACHE R A5 e 23 591 2 0. 05.,0.5 F11 2
g/ LR AT Ja AT IR [, B> S K -
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Tab.3 Recoveries and precision of three herbicides

BN 0. 05 pg/L WM 0.5 ng/L THNEE 2 pe/L
i H 5 1/ SEHE] | RSD/ s 1/ SEHJE | RSD/ 52 {8/ SEH[E] | RSD/
(p,g-Lfl) R/ % % (ug*Lfl) R % % (pdg-Lfl) W%/ % %
FURA | 0.0449£0.01 89.8 2.5 | 0.457 +0.03 91.4 3.2 1.93 £0.05 9.5 1.6
£ | 0.0468+0.03 | 93.6 | 5.4 | 0.525+0.06 | 105.0 4.3 2.09 =0. 10 104.5 5.1
ZE | 0.0530+0.02 | 106.0 | 2.8 | 0.505+0.04 | 101.0 3.5 2.28 +0.07 114.0 4.0
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