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The Determination of Certain Pollutants in Surface Water using Ultra
High Pressure Liquid Chromatography Tandem Mass Spectrometry

LIU Hao ZOU Sai
( Xuzhou Environmental Monitoring Centre Xuzhou Jiangsu 221006 China)

Abstract: 13 pollutants in surface water including Microcystin-1.R were determined using ultra high pressure
liquid chromatography tandem mass spectrometry method ( UPLC-MS/MS) . The determination condition was op—
timized so that all the target compounds could be detected within 3 minutes. The results indicated that: all of the
calibration curves showed good linear relationship with a correlation coefficient above 0.99. The determination
limits of the targets were from 0. 12 pg/L to 8.40 wg/L and the recovery rates of practical surface water samples
were between 62.0% and 104% . 6 parallel samples were determined and the relative standard deviations ( RS—
Ds) were between 1.8% and 5.7% . When determining the practical water samples using this method only at—
razine and malathion were detected with a mass concentration of 0.6 pg/L and 0.7 pg/L respectively.

Key words: Specific pollutants; Ultra high pressure liquid chromatography tandem mass spectrometry meth—
od; Surface water
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/ ( UPLC - MS/ ZORBAX SB - C4(2.1 mm x50 mm 1.8 wm)
MS) 13 ( : ( ) Fisher ; ( )
N N ; : N N TEDIA ; ( )
N ; -1LR ) 1.2
0.2 pm 1.00 mL
. 1.3
UPLC - MS/MS 1.
1 0.3 mL/min 10 wlL(
1.1 1 pl) 325 C
Agilent 1290 /6460 6 L/min; 350 °C 8 L/min.

1 UPLC - MS/MS
Table 1  The instrument parameters of UPLC — MS/MS

(m/z) (m/z) U/Iv QleV U/kV
-LR (25%) 0.05% (75%) 995.5 1359107 210 80 4.5 (+)
(70%) 0.05% (30%) 202 1450 127 60 10 4 ( +)
(70%) 0.05% (30%) 216 1749 .96 120 20 4 ( +)
(30%) 0.05% (70%) 94.1 77.19 511 40 20 4 ( +)
(20%) 0.05% (80%) 185.2 167.10.151.1 120 30 4 ( +)
(15%) 0.05% (85%) 72 550 27 35 10 2 ( +)
(70%) (30%) 228 1829198 120 15 3 (=)
(70%)  0.05% (30%) 80. 1 53.19.50 20 40 1 ( +)
(80%) 0.05% (20%) 331.1 1277285 80 6 2 ( +)
(80%) 0.05% (20%) 230 1257199 100 20 3 (+)
(80%) 0.05% (20%) 221 109V 145 120 10 3 ( +)
(80%) 0.05% (20%) 259 1099 .222. 8 100 10 3 ( +)
(80%) 0.05% (20%) 281.1 89.17.61.1 130 10 3 (+)
®
2.1 UPLC - MS/MS ( MRM) .
0.05% N o
0.05% . N
o 2 5 N AY
0.05% UPLC — MS/MS
2.2
13 (80%) 0.05% (20%)
3 min o ESI
13 M+H ~
M+Na °© M+Na *
N 0 M+H ° o
M+Na *
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€ Fig.1 The chromatographic peak of picric acid
>>( HJ 168 —2010) 7 standard solution
S
2
Table 2 The test results of method effectiveness validation
p/(p.g']fl) r p/(pg'],_l) /% RSD/%
-LR 50.0 ~1 000 y =14. 6x - 664 0.998 9 8. 40 71.2 3.3
10.0 ~ 100 y=19.5x+27.6 0.999 9 2.00 94.4 4.2
2.00 ~50.0 y:l.40><10396—1.98><103 0.999 9 0.21 91.8 1.8
5.00 ~ 100 y =333x +908 0.997 6 0.53 83.0 5.4
2.00 ~50.0 y =84.2x +226 0.998 8 0.13 103 5.2
2.00~20.0 y=317x+1.74 x 103 0.996 9 0.22 62.0 3.9
10. 0 ~200 y=9.78x +153 0.990 5 1. 60 89.3 5.7
5.00 ~ 100 y =326x +411 0.999 6 0.22 77.1 2.0
10.0 ~200 y=60.2x +1. 16 x 10° 0.999 6 0.38 88. 1 1.9
5.00 ~100 y=116x +2. 86 x 103 0.997 7 0.23 93.9 3.8
5.00 ~ 100 y =157x +309 0.999 7 0.28 90. 2 1.8
10. 0 ~200 ¥y =59.2x+113 0.999 8 1. 00 104 2.0
5.00 ~ 100 y =543x +8. 84 x 103 0.999 3 0.12 93.3 2.4
2 6 RSD <6% »
>0.99 2.5
0.12 pg/L ~8.40 pg/L 0.2 pm
62.0% ~104% ( 44 )
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Table 3 Contrast of different samples in two methods 2012.
p/(mg e L) ’ T
1% 2008 20(3) :60 —61.
5.00 mg/L 4.85 4.95 1.0 4 - J.
2.00 mg/L L - 1.88 1.95 1.8 2012 53(12) :153 - 154.
19.5 18.5 2.6 5 -
58.2 63.2 4.1 . 2010 26(4) 137 —40.
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