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SPE - GC/MS Method for the Determination of 15 Pesticide Residues in Ground Water

DONG Jun',YUAN Peng-hui' ,MA Chao'*,GAO Shuai' , WANG Qing-hua' ,FAN Xiao-jing'
(1. Shandong Geological Engineering Investigation Institute, Jinan ,Shangdong 250014, China; 2. China Uni-
versity of Petroleum , Beijing ,State Key Laboratory of Heavy Oil Processing ,Beijing 102249, China)

Abstract: The GC — MS method for the determination of 15 pesticide residues in ground water was established by utilizing the appro-
priate chromatographic column, further improving the chromatographic separation condition and optimizing the pretreatment method.
The outstanding characteristic of this method is the fast processing speed, less solvent consumption, less environmental pollution and
short running time within 25 min, which is suitable for the detection of large quantities of samples. In addition, select ion monitoring
(SIM) mode combined with segmentation obtained higher sensitivity. This method has better recover and lower detection limit, the
detection limit is less than 0.004 8 pg/L, and the recovery rate ranged from 85.9% ~107.4% .
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FAMRAH) s BK - 3608 j# 7 s vEAL (TF M 2 5g
A RO R 7)) s PRACTUMI24 - 1CN HLF- K
- (Sartorius 28 ], FEE ) ;T - 50 %57 i 9 2% (15
SLIBLEATIR A ] sGZX ~9070MBE Ht FAG X T
i (RSO A R A ) ; Molelement1810a j# 4§
KHLC i EEER AR A IR AT .

LR TR AT %E VR BB (@3 26, Kt
B B AL R AR 2\ ) 5 TR K B BR B8 EE
(5 g/12 mL, A A RBHEL) s $h IR (PR 2, 1 5t
AR B A RS 7)) 5 5 il AR BR TR 5 b e (B T
F Wiy 400 mg/L, HoAl 2 5330 100 mg/L, % 5
I, R R SRR IR A | (A (i - D10,
JE -D10,# 0.5 ¢/L, AccuStandard /A 7], EFH ) M
B (IR, 4l =99. 0% , B R An ) it b
) 3 S5 UK R TCA HLYD B R AR K o
1.2 sidft

1.2.1 &5 %

DB - 35MS & i # (30 m x 0. 25 mm x
0.25 pm) ,H SN A (LR 99.999% ) ; # if #f
Fh IR FE T 50 C A4 1 min, L4 25 °C/min J+ % 160 °C |
I3 °C/minT} 5] 280 °C ,280 °C {4 15 min; A4
HERE  HERE RN 1 L, #ERE LR E 300 °C & Hi 2
280 °C ,7E m/z 35 ~ 500 5 [F N #4724
1.2.2 JRit4&#

ML BB & (BT s R BB 70 eV AT
22 L 60 pA 5 BRI 230 °C, PUARATIREE 150 °C 5
P AL IR B [E] 5. 0 min; 2474 (SCAN) H1 T HEr )
E VAT, R B AR (SIM ) 2 i (K 95 £ B8 1)
[, 4% L 5 ~ 10 min, 10 ~ 17 min, 17 ~ 21 min F
21 minZ IR 45 0 4 B, O 8 4 o i 8 1 E T
ETR) & HIRY) € & & AR E IR 1,

Kl LHRANEEETF REMNBREZE BEERKRHR

RSD/% E =/ %

&S fkEw %Ji éw RT/min *H?lé 2Pk Ty 5.0 7.5 10.0 5.0 7.5 10.0 MDL,,
Lk AT R ng/L ng/L ng/L ng/LL ng/L ng/L /ug - L7

1 DES 105 58,88 5.46 0.9995 y=374.863 x-4661.577 8.31 6.13 7.52 88.7 89.2 94.3 0.0041
2 W 109 185,79 7.19 0.9998 y=718.353 «x-2275.589 5.55 7.71 3.45 96.2 107.4 95.5 0.003 4
3 g -D10 162 80 9.31 0.9999 y=1240.149 «x +8 792.521 3.44 4.10 2.95 94.3 91.2 90.7 —
4 FEEEIE 498 214,178 12.52 0.9995 y=1043.872 x -9 980.822 7.91 8.03 4.77 87.4 106.8 91.1 —
5 HNWE#E -0 88 60,170 12.85 0.9994 y=1680.824 x-22627.689 6.34 5.72 9.64 91.1 92.3 92.6 0.0046
6 Gk 75 121,29 15.14 0.9956 y=319.410 «x-20 104.090 8.52 13.03 5.15 97.3 97.0 85.9 0.0015
7 N 284 249,142 15.39 0.9998 y=992.998 x+2 288.313 10.21 7.25 4.36 89.6 92.6 91.4 0.0027
8 NWEHE-S 88 60,170 16.49 0.9997 y=6.335 x-25.062 8.34 6.79 12.17 95.4 93.1 94.2 0.0018
9 A 266 165 17.16 0.9995 y=269.784 «x-9 873.275 6.15 4.32 9.24 96.1 97.2 105.5 0.004 38
10 FHEn 200 215,173 17.38 0.999 0 y=805.822 x-16 142.543 8.62 5.33 11.42 98.3 98.3 87.1 0.0033
11 IR 87 93,125 18.57 0.996 9 y=649.814 x-25695.648 5.44 7.71 9.13 91.2 87.3 95.4 0.00138
12 JE-DI10 188 94,80 19.42 0.9996 y=2831.125 x-16919.025 7.16 5.63 5.41 89.4 93.7 87.9 —
13 L& 100 272,65 20.08 0.9993 y=393.122 x-5208.010 7.43 9.03 5.64 97.5 95.7 96.8 0.0020
14 HAEWE 266 109,124 21.62 0.9988 y=1187.408 x-32413.561 6.13 4.14 8.50 89.7 91.5 92.4 0.0024
15 FEEXAR@E 109 263,125 22.17 0.997 5 y=397.805 «x-14 810.378 5.52 9.16 10.37 88.4 91.2 93.1 0.00138
16 #FrEu 97 197,29 23.28 0.9982 y=411.617 x-11 389.551 4.14 6.25 5.46 91.1 93.4 92.6 0.0029
17 25 gl 144 115 23.43 0.9971 y=1623.063 x-64861.367 12.32 7.27 9.40 97.3 98.1 88.4 0.0023
18 X B 291 109,97 24.16 0.9973 y=288.956 x-11 844.749 6.18 8.24 5.33 92.3 103.1 91.4 0.0032
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¥ C18 WAHZEBL/IE (1 g/6 mL, Waters 2\ &),
55 [ ) [ 7 [ AH 25 R B BRI S mL —
FAHLES mL —E MR OERIB G (11,
V/V) .5 mL HUEE AT &AL, I 10 mL 5256 ]
KRR AL i T /NEE IR

JKHFE LS A8 Ui 4 5 AR5 1 C18 [ AR A B0/
FEHEAT W 4R AR5 F— 7 BV R R B0 /5 5 DU

2 HRSHR
2.1 &akAe kit

K HP —5MS #£(30 m x0.25 mm x0.25 pum)
5 DB -35MS ##(30 m x0.25 mm x0.25 pum), L%
A [ A £ 0,335 A 0 AR 24 3 B 1Y) 40 B ROR A5 R L
Kl 1(a)(b), BWESXNALG YR 1, dE 1A
W, >K DB = 35MS #E, % 21 53 77 25 RCR W] W44
WO € 5 DB - 35MS £,
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o & 2 W UL, O e X 15 FA 25 1 Tl i 5 e
511 /9 0E C % P ERTE & ¥ 700 5 P9 R 1 T g o
KARAE Y, FEA > 65% H & HERE 73 B J5 1 63 K
FEL WK 3 R TR VE A5 2 Y [ i f ey
HEABDH IR, B, 6 E R R H
TR 1S Pl 245 85 B I A R O R
2.3 Mg Rkt

IKFEGLZE C18 [ R 25 J/IN K 1 8 38 %o [ i %2
OB TR 3y N 11 B U I 02 N 1 B 0 2 W 1B .8
8 mL/min B, [A] R B AR 8 (H TAERBOR AL i
> 15 mL/min B, A 51 4143 [ kR 4k, H
C18 B AHZEBU/NEA W ZF Al . O 7 AR IE [
W, I 52 BB B A A, B AR L R AR T R
10 mL/min,

2.4 Homrhkry Xk
KA 28 C18 [ AH 25 /N AE Ji5 |, T 3 3 il 2
_ 30 —

25 I 25 [ A A BONEE P I K 23 o BB il 25 I
@43 %25 0,0.5,1.0,5.0 F110.0 min, FLEH E 23
fsf 1) A [ o 4 25 5% B [l e R A 500 o 45 R R, N
S5 SR 2 ik L2 I ) B R K G [ R
R HaH, HoAb 2 23 1 (] e R TE W] B s 1k . % R 3 4
ke AT A8 B G K B R A /N HEAT B K, SO R
FRA 2L 23 7 R OK
2.5 HBEEBARETLEE

AR [ FFHE ( 2BR 2 16 HE A7 R JBE L % 25 V6
F P X R R, 25 SRR RS R LR
TN AS TR 385 O, R i Tl i 56 38 i A8 R T AR
o MR DTS Y, R AT SR A
% 18 i PR AR ) 8 15.0 mL,
2.6 AWML

FEFIARIRIRE G AL 6] 5 mg/L(F & B K
20 mg/L) FARMERE % 180, SRJG B L 100 pl % 1 mL
AR, e A 19 8] R N 500 pg/L
(T N 2 000 we/L) f A4 245 b o o 1) 9 o 6 T
Y E O 500 mg/L [ - D10 JE - D10 R4 AR
VA WP A R 10 4, 45 B BT B VR B A 50 mg/ LY
AR I TR

L F B 3 590, AR 245 6 v v 14098 L 1N A 48
TR A Vs W ) £ B bR AL S W i TR R
20.0,50.0,100.0,200.0,400.0 Mg/L(i{ﬁﬂji%iEﬁ
W2 25 A o il R At 5 AR A S vk 2 Y 4
) FRBR Bl 2% TR R B, A o B R TR R
e AMERENANEMERY, N0 R
100 pe/L, B K 50.0 pe/Lo i 28 T4
A T B B0 4°C R B R . 2 ks
BEZ R R TR, 0 AR A R A o X o pi 2
TAEWRZIIHEAT 0T, A5 45 J HEAT R M3 &, 45
R L, E A, & HARLA Y ALE 20.0 ~
400.0 Mg/L(]i%i@%#JSO.O ~1 600 Mg/L)?iEﬂVq
L RLAF A AR >0.995,
2.7 FkAEEE RS AR el R

B 1L OS2I K, 43 B A [ 4 BB 4R 245
TR ] 9, T A H AR A W B sV B 43 5 RS 0,
7.5,10.0 ng/L {9 AR KRR (H: i pabR 4 6 o
4 100 ng/L, AW B W E Jy 50 ng/L) , 4% Wk i
SR E T O, T T WP AT I A A B o R
25 HE B MDL = ¢, 00, x S TR I IE K H R, I
GoitnaR iR, 45 L 1, ik 1 AT %k
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FLAT ARG H BRARK L [l e 238 ey iy Ak 3 5 32 R L ik 1]
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2.8 FEEASNE

Fie AR SC 7 108 T T T b DX R R AT S BR
I, E T 5 O R S M b S 3 K R R R
AR HE R E R R R, 2R E 2,
KA G PRI

2 ETHRERPFEZEFENYHNE pg/L
&Y 1# 24# 3# 4# S5# o#
HEcE 0.0042 —  0.0038 @ — — —
SRR — —  0.0023 0.0025 — —
L&A —  0.0026 — —  0.0031 —
FIEW  0.0043 —  0.0037 0.0030 — —
3 45iF

[ A 2 B — SR @ 35/ 53 % (SPE - GC -
MS) I 7E R 7K Ff 15 BhA 25 5% B A oy B ROCR I
ot BRAR, B B4, 7k [ R sy, AE 8 DR v
B Rk 7 g A 0 E R KR 15 R 2GR
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