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Determination of Acetochlor in Water by UPLC-MS/MS with Direct Injection

HUANG Yunhe, WU Chunling, ZHANG Liya
(Hangzhou Water Group Co. , Lid. , Hangzhou 310014, China)

Abstract A method of the determination of acetochlor in source water and drinking water by ultra high performance liquid chromatog-
raphy-tandem mass spectrometry ( UPLC-MS/MS) with direct injection was established. Water samples were filtered by 0. 22 pwm poly-
vinylidene fluoride (PVDF) , then injected to UPLC-MS/MS directly. The results showed that a good liner relationship of acetochlor
from 0. 10 to 5.00 pg/L, with a correlation coefficient of 0. 999 8, and the detection limit was 0. 02 wg/L. The average recoveries of
acetochlor in water samples were 93. 8% ~105% , and the relative standard deviation (RSD) were 1. 6% ~5.9% under the low, the
medium and the high addictive concentrations. This method is simple, rapid and accurate, easy to operate for acetochlor analysis in
source water and drinking water.
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1.1 UFESEF

ACQUITY UPLC H Class/XEVO TQ-Smicro #
RORAR 38 - ER IR BT (55 [ Waters 24 7] ) 5 Milli-
Q #2lKIL (3 FE Millipore 23 7] ) ;0. 22 pm 5 H
TR I LM (PVDF) AR ( R EEHEE A ] ) |

L RERREIR I, 1 000 mg/L(JbHtI5 SR ITA ) ;
NG, B4l ( Fisher Scientific) 3 FF B, 475 4l ( Fish-
er Scientific) ; iR, LC-MS 2% ( Fisher Scientific) ; ¥
SUREN (T T AL A R A A 5 PR I R
(Hzy) .
1.2 &G

3% . ACQUITY UPLC BEH C18 (2.1 mm X
50 mm, 1.7 pm) ;#EEA 30 C; i FERE A 5 pl; it
A 0.25 mL/min; Ji sl AH A 0. 05% H TR KW, i
BFH B N, BREEVEIRAR P ANk 1 B,

FABEUEBRYT
Tab. 1 Gradient Elution Program
Weshin

B8]/ min
A(0.05% F ER/K ) B( L)
Wik 50% 50%
1 0 100%
3 0 100%
3.5 50% 50%
5 50% 50%

1.3 k&M

%?/ﬁ@ﬁg%‘?/ﬁ(ESI+) s B IR R
120 °C; B4 HE N 3.5 kV; a7 <R E N
350 C ;AR 400 L/h, HH R 2R
N B TRl (MRM) , 26 2 N L5 MRM Z44,

F2 LKW MRM 241
Tab.2 MRM Conditions of Acetochlor

A BT FET  BILRE R
U m/z /N /eV
224" 12 12
LR 270
148 12 26
s R T

1.4 fRERERE S

H 1000 mg/L 1 £ FE s 5 T HA s
2 1.0 mg/L IPRAEMT W . SR05 K im0
VAW T RS K B (1 + 1) B R R I 32 43 531 oy
0.10.0.20.0.50.1.00.2.00.5. 00 pg/L HIAritE R
VW .
1.5 JKEERTAMIE

JKREZ: 0.22 pm 13 PVDF BB ES  nA
SEURBRY F L 0 v RSO A 3 — R I T
PGHATINE
2 #R5WR
2.1 FRigEHHMK

KR (1+1) FLdil 100 pe/L 1Y 2 5%
PRIEIA W, e HE T T i, 78 ESI IE & FHU T,
HEATREBS A A R M T | B AN L AR
B m/z 270 [R5 80E . REH#AT R, ik
HEFLHL Fe A3 B 1 55 B 24k, HR B R e T
Yo/ NS B, 5301 R 270>224 F1 270>148,
HE AR Ry 22 0 5 e T %) JA il -
2.2 \wEEEnRt

PR T M A0 R B o LA 5 7K I R 2 Y
TLANARR RS RE A i 43 AR . 25 R o, ZE AR ]
AT, DL O - KR Z S U s AR £ B ) 4
J W RVAC AT HOR U R B - KR R s, R
AU OGN BIH

TEWRAH (3% — 3 056 BT 3% 43 A v, U sl A A
ST 4 SR NI II B B = o s SR o o s W
BF, DA R R i S IR, 5% 1 467K 0. 05% H iR
IK(V/V) 0. 1% ERIK (V/V) VE N IR SR I X 2 5
Je R s, 25 AR BH  AE Atk oin A GE R
J&i , R RAR U B 3G B R VR A m o,
0. 1% H FRZK I S A1 1) £, 5 B 17 45 5 %% 0. 05% H
FRK IR SIAHE A BT T R PRI, S B AE AR h A
0. 05% H 1 ,

AR R T, LR G R E 1
7~ , PR B B ELZE 2. 50 min,
2.3 AEZMEXREFKGHIR

BU1. 4 RECH A bR R, E e il %
PR X ILHEATINE |, I L0 T B R B 2 il A o it
o BRI, QRN R 5T R B TE 0. 10 ~ 5.00
pe/L B2 R AP A2 OC R A C R BN 0.999 8,
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Fig. 1 Characteristic lon Mass Chromatogram of Acetochlor
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Tab.3 Regression Equations of Acetochlor

LR E/ (pg- L) 0.10 0.20 0.50 1.00 2.00 5.00
G A 175 285 730 1433 2 730 6 868
[EYEp S Y=1367x+33(R=0.999 8)

R4 LEHHR L BRANE R
Tab.4  Limit of Detection (LOD) and Limit of Quantitative (LOQ) of Acetochlor

0. 10 pe/L FEETAFIIE 7 WA/ (pg L)

1 2 3 4 5

Hor PR/ (pg-L7h) SEEY (pg-L7h)

0.102 0.091 0. 103 0. 101 0. 093

0. 092 0.02 0. 08

SR 38 3 A S BRI S IS TR AR AR B Uk SRR
VS, TE ) A A S 43 A 0.30,1.20,3. 00 mg/L Y
IKEE BC— 1 SEBR KRR I AR L BR HEA TS, 7F

JKEEHFTIA 0. 20 pg/L 25, A R i a] i 2R A7
S AMPTEE SR TE 24 b RSN D P RO Ko
AERXT CF I 2 P2 A R

K5 AR BEAR SRR LR E 25 2R

Tab.5 Results of Acetochlor with Different Concentration of Residual Chlorine in Water

KA EE A/ (mg- L)

N 5 15 ] ‘ -
afik 0. 30 1.20 3.00 TR SR KRR
Tk S 7 R 2 0. 205 0. 209 0.213 0.201 0.206
fIARJG 24 h 0.210 0.217 0.204 0.210 0.212

2.5 FHiEHEWHE

SRR UE T AR B T T S PR bR
FEHL K B ZRK K K R R A s
TAE(0.20 pg/L) H(1.00 pg/L) \# (4. 00 pg/L)
3 Tl BE AR E R BT, VR 2 KSR AT I E 6 UK,
i [ET s 238 KRR X6 A o i 22 (RSD) 45 SR an 3k 6 JiF
N T S I N kv b B 1 N Lz S 5]
93. 8% ~ 105% , FAXTFRUEAN 25 7E 1. 6% ~5. 9% , FI if§
B SEBRRI K

2.6 SEBRKFENRE

KA SCHEST B 7 3 RHERETE T 50 3R
3 ALK BT AN X 45 2 ARk
K ERIKIE 9 ANSIKFESEAT T 5007, AR BB
i,
3 Zig

ARG T LR A - R RO € - R
T 3 32 000 2 7R 7K R A= T A FH 7K Hp 2 g v
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F6  AFUKEERIIAREICRFIRS S E  (n=6)
Tab. 6 Recovery and Precision of Different Water Samples (n=6)

) R 2 s PR B A e R SR
IKAEZE T
N RSD [l % RSD [l % RSD
LR K 97.5% 5.0% 105% 2.1% 98. 4% 2.5%
oK 98. 5% 5.9% 102% 2.6% 101% 1.8%
K 93. 8% 4.7% 98. 4% 1.7% 97. 7% 1. 6%
BRIk 96. 8% 3. 0% 103% 2.3% 102% 1.9%
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