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Determination of Organophosphorus Pesticides and Carbaryl in Environmental

Water by Gas Chromatography with Triple Quadrupole Mass Spectrometry

SHI Ze ,HUANG Yun,ZHANG Yu-xia“ ,ZHAO An-nan,JIN Yu,TIE Cheng

( Yunnan Environmental Monitoring Centre ,Kunming ,Yunnan 650034, China)

Abstract; A method of gas chromatography coupled with triple quadrupole mass spectrometry was estab-

lished for determining organophosphorus pesticides and carbaryl in water. The experimental results showed that

all the target compounds had good linear relations in the range of 20.0 ug/L ~1 000 wg/L. The method limits of

detection were 0.004 pg/L ~0.01 pg/L. The recoveries of the target compounds ranged from 71. 8% to 94. 5%
and the RSDs were between 3.7% ~8.5% for three concentrations of 0.02 wg/L, 0.05 pg/L and 0.1 pg/L.

The method could meet the requirements for determination of trace organophosphorus pesticide and carbaryl in

water samples.

Key words: Organophosphorus pesticides; Carbaryl; Gas chromatography coupled with triple quadrupole

mass spectrometry; Water quality
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i E1 B FUR ;B4 . HP - 5MS(30 m x0.25 mm
x0.25 um) BYIE KL ;SA400 BIRF 88, H A YA-
MATO 2\ 7] ; Turbo Vap Il # B 8 ARk 45 1, X H
Caliper A &) ;PB —21 # pH if,#2[H Sartorius /A 7] ,

100 mg/L 6 A HL8% (&5 H B R AR BE,
SRR R EM B D RIE B BB S ) RS
AW ,100 mg/L FZE bR, & E AccuStan-
dard v Al ; ZE B (RERK) , X H J. T. Baker 24
A KRB . FH(a), ED P
400 CTFHEE 2 h, BT THRBFRIE &M
AEMLA(REE) ;KT RAK AR (AE
>99.999% ),
1.2 #RRELEKAE

BERNALHEREN 1 LigERERERME
ATAISERRUEIR I 2 h LU L, 238 K whik FRAB /K18 %
JETHFEF 300 TH T4 4 ho RHEEM KPR
WA B SR, FERFET KR pH 4 3, KENRHR
43T, TYMAA T 4 CTRERABE 2 4,
1.3 #HHmar

¥ 1LAKREEA2LWE B30 g &
s Tk, HEEARBE BT KEE pH H
E6.5, MBI} PMA 30 mL ZHFLE, &G
HREETHRG S LIRS S min, 38,202,710
HETKRBRMBKERETERSERY. EEXE
LR H 2 YRS B 26 TR 80K o 4 A VR 4
E AR REESEE 1 mL, Fl,

SR L RERG, A 2.5 mol/L FELPER

A ETH/KMEZE pHE>9.6, 7 EA 1 LEEMK
HOEFEE,ET/KBHET S0 CRM, AR
A AHBHRE, 15 min FIREBHEER.BHEE
BOEHEBRERZE2 L 08+, 2 mo/L #
HREBEY pHMEZ 6.5, F# LR EBR AWK
P HREBE,BFE2 1.0 mL ZF B 5 BB T
HERHNE, EAHRERNEE,
1.4 BEFWTEH

BikEMF BIRE 1.2 ml/min; #H OB E
250 C5 A 4y W B B P JHIE 9 80 C R 4%
0.5 min, X 25 C/min F+ & & 160 C, | L)
SC/minFEZE 240 C, RS min; KR
1 L,

REEG - B FETHRBERE(ED ;B TRE
70 eV; B FIRIE S 230 C; MARFTIRE 150 C ;6
W - B O 280 C; i | 2ER 3. 75 min; R
EHANZE T RN (MRM),

2 #R5HE
2.1 $BF#(MS-MS) MRM T H# &%

% 2.00 mg/L A VBRI F 2R BUIR AR A AT
— R FEEEHE S, BB B YHE— TR
HMREE FENITRE . REARNHIERER
BRIRE T8, U R gk 2 H# i A3 T
SrET REYE FRERMBER L, & Bink s
YRR EMEEEMREEESDE T, BEAIE
T, 4 Br R A &k SRR 1,

®1 BEBRELMRM TESH
Table 1 The detection parameters of GC — MS — MS MRM mode

wam BB T (m/z2) BEEEEYET BiEEUEEHET
& JE ¥ m/z AR Q/eV m/z BREAER Q/eV

AR 184.9 108.9 93.1 15 79.1 30
R 88.2 170.9 60.2 10 114.9 15
KR 124.9 92.9 79.1 15 63.2 15
B $a g8 108.9 263.0 79.1 10 109.0 10
:E- 3 144.2 144.2 115.1 30 115.1 30
=X gk 127.2 173.0 99.1 10 99.1 15
X B 8% 108.9 96.9 81.1 15 79.1 15

2.2 HABZKHLH

4 100 mg/L MIFRYER IR Z R B RSB AL i AR
20. 0 pg/L. 50. 0 pg/L, 100 pg/L, 200 pg/L.
500 ng/L.1000 ng/L WIREARIERF, 43 HITEL. 45
HTWE SMrEER, NEEB(y) WM& BiRY R

B (o) GHITRHEMZ SR AR 2. BREWERK
(200 pe/L) RSB FRALE 1, WERYA, £ LR
A, BHT LRI MR r 5 >0.999,
2.3 HERMHME

BEE ML RS ER, & p =p,/0. 86 it
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Table 2 The standard curve

ey B AR MERE r

385851 y=45.0x-81.7 0.999 8

P % y=18.5x-78.9 0.999 ¢

KRR y=10.4x-57.3 0.999 1
PR % X B % y=15.0x +32.8 0.999 8

2L y=117x -1. 13 x 10° 0.999 0
ORHB y =46. 4x - 327 0.999 2

X LB y=14.92-90.4 0.999 6

2.4 FikAAEEE

RE(FRER ST ERERBITEAR
) (HY 168 —2010) 1 J5 ¥4 b PR E ML 5E , B il
0.02 pg/L KA VLB T 2R BUR & n W, #4F i
EHBTME T AFTHER,HTE 7 RIMESERER
HERZE s, B A X MLD =t(n-1,099 xs(t NERFE

N 99% B HE 0 =3. 143) T E H T B IR, &
RiFE3, AR3 TR, % Yok hRIK
F (&K I 52 B AR ) (GB 3838 —2002) BRH
ER, X 1L EFRABHET 3 MEREREKFH
I E R, & R RBE KR FTWE 6
WL EERIES,

100

- TR (4.547 min ); 2 — AR ( 9.577 min ); 3
L (9.714 min ); 4 — LR Tmin); 5— P

&, (12.28 min ); 6 — HhH

W 13.367 min ); 7 — X #if

( 13.737 min )

M1 FRERB(200 pg/L) BBFR
Fig.1 The MRM chromatogram of six organophosphor

pesticide and carbaryl

xk3 AEMERIELER
Table 3 The proof of the effectiveness for this method

e FHEEHR p/ Jm#F & (20 ng/L) hntR & (50 ng/L) fnts & (100 ng/L)

" (pg L7 RSD/% Bl Y 3/ % RSD/% ] 2R/ % RSD/% Bl £/ %
HEHE 0.004 6.5 80.9 8.5 71.8 6.4 80.7
Wk B 0.008 7.2 76.3 6.4 82.5 5.8 86.5

B 0.008 8.0 88.5 7.2 86.7 5.3 91.3
R0 gi R 0.006 6.2 79.6 4.3 88.2 6.3 94.5
H 2 0.008 3.7 92.3 5.8 78.0 4.1 84.8
DR 0.008 5.2 83.2 6.1 86. 4 6.7 85.5
Xt BB 0.01 5.3 90.3 6.4 87.6 5.9 92.0
BEH 0.005 5.9 87.6 8.1 72.9 5.4 76.7

3 &iE (4] B, 78.59.% BEEREATSHCEBEITKTE

R RO B I, SOM 1 — BB K R O 2 (6 A
EKFEUBR PR, RTERERE, &
B, REES AEEMERE RS ERTK
EHRREAVBERAR P ZEEA .
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