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Determination of chlorate and perchlorate in drinking water by ultra
performance liquid chromatography- tandem mass spectrometry

WEN Jing, HU Xue, ZHANG Li-Jia, XIE Rui-Long, LIU Li-Jun, LI Cui-Zhi"

(Inner Mongolia Yili Industrial Group Co., Ltd, Hohhot 010110, China)

ABSTRACT: Objective To establish a method for the simultaneous determination of chlorate and perchlorate in
drinking water by ultra performance liquid chromatography-tandem mass spectrometry(UPLC-MS/MS). Methods
Perchlorate and chlorate were separated by Anionic Polar Pesticide column (2.1 mmx150 mm, 5 pm) using
50 mmol/L ammonium formate aqueous solution (containing 0.9% formic acid) and acetonitrile as the mobile phase
for gradient elution. The assay was conducted in electrospray ion source, negative ion multiple reaction monitoring
mode, and quantified by internal standard method. Results The linearity was good over the range of 0.5-80 pg/L for
chlorate and perchlorate, with the correlation coefficient 7* of not less than 0.999. The detection limits and limits of
quantitation of chlorate and perchlorate were 0.5 pg/L and 1.0 pg/L, respectively. The recoveries of chlorate and
perchlorate at the 1.0, 2.0, 20.0, and 80 pg/L levels were 83.98%-106.80%, and the relative standard deviation was
0.57%-3.50% (n=6). Conclusion The method is simple, rapid and accurate, and suitable for the rapid detection of
chlorate and perchlorate in drinking water.
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Table 1 Mass spectrometric parameters of perchlorate, chlorate and its internal standard

k&Y 4 B4 Bt 7] /min BB T (m/z) FEF(m/z) HEFLHE/V DEE A VAY

4.42 83.06 67.02* 40 15
AR
4.42 84.9 68.97 40 15
2.44 99.0 82.98* 40 18
T AR

2.44 101.0 94.99 40 18
SRR AR 4.42 88.94 71.03 40 16
R NAR 2.44 107.06 88.99 40 18
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Fig.1 Ion chromatogram of chlorate and perchlorate extraction
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Table 3 Linear range, linear equation, limit of detection, limit of quantification of perchlorate and chlorate

WEY AAEVEF/(ug/L) Ltk Ty LR 2 Kz H B/ (ug/L) & Y/ (ug/L)
EEN 0.5~80 Y=0.6652X+0.0212 0.9999 0.5 1.0
= ARER 0.5~80 Y=0.7657X+0.3494 0.9994 0.5 1.0
60 ¢
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Fig.2 Calibration curve of chlorate
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Fig.3 Calibration curve of perchlorate
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4 FHEEEERMENRERZE(N=6)

Table 4 Recovery and relative standard deviation(n=6)

Iy HoKF P lEIeR AR 2
/(pg/L) 1% RSD/%
1.0 101.43 2.89
N 2.0 83.98 0.88
SR EN
20.0 99.92 0.57
80.0 99.57 0.76
1.0 106.80 3.50
2.0 93.62 2.09
e
20.0 98.59 1.16
80.0 99.45 0.77
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