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Deter mination of oxyhalidesin drinking water by liquid
chromatogr aphy-tandem mass spectrometry

YU Ting-Ting , ZHANG Li, WAN Xu-Gang, WANG Hui-Xia, ZHU Xiao-Ling, FAN Zhi-Rong
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ABSTRACT: Objective To establish a method for the simultaneous determination of 3 kinds of oxyhalides
(perchlorate, chlorate and bromate) in drinking water by liquid chromatography-tandem mass spectrometry
(LC-MS/MS). Methods Water samples were directly filtered with 0.22 pum hydrophilic filter membrane, and then

k™ Anion HR column using an isocratic

the 3 kinds of oxyhalides in the water samples were separated on an IC-Pal
elution program of 100 mmol/L ammonium acetate solution (A) and acetonitrile (B). Using LC-MS/MS (ESI-) with
multiple reactions monitoring (MRM), identification of the 3 kinds of oxyhalides was performed based upon the
intensities of fragments. Results The 3 kinds of oxyhalides were separated and detected within 6 min. Perchlorate
and bromate had good linear relationships in the range of 0.5~50 pg/L, and chlorate in the range of 0.5~100 pg/L
(r>0.999). The recoveries were ranged from 84.8% to 101.4% for the 3 kinds of oxyhalides with 3 spiked levels of
0.5, 10, 50 pg/L. The relative standard deviations (RSDs) were less than 10.0% (n=6), and the limits of detection for
perchlorate, chlorate and bromate were 0.1, 0.2, 0.2 pg/L, respectively. Conclusion The proposed method is rapid,
accurate and sensitive, which is suitable for the simultaneous determination of perchlorate, chlorate and bromated in

drinking water.
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Tablel Parameters of bromate, chlorate and perchlorate for mass spectrometry
(m/2) (M/2) DP (V) CE (eV) (ms)
126.9 110.8 -50 -32 200
1 128.9 112.8 -50 -32 200
82.9 66.9 -50 -29 200
’ 84.9 68.9 -50 -29 200
98.9 82.9 -50 -35 100
’ 100.9 84.9 -50 -35 100

e XIC of -MRM(6 pairs): 98.900/82.900 Da 1D: C104 1 from Sample 66(HB-05) of 20160930 (Turbo Spray)
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Fig. 1

MRM chromatograms of analytes
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Fig.2  MRM chromatogram of blank sample
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Fig. 3 Standard curves of bromate (BrOs’), chlorate (ClO5) and perchlorate (C104)
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Table2 Spiked recoveriesand relative standard deviations of analytes (n=6)
0.5 pg/L 10.0 pg/L 50.0 pg/L
(%) RSD(%) (%) RSD(%) (%) RSD(%)
97.2 6.8 99.5 2.1 100.0 33
99.0 2.8 99.6 3.1 96.6 2.6
84.8 9.3 101.4 6.4 96.1 53
* XIC of -MRM(6 pairs): 98.900/82.900 Da 1D: C104 1 from Sample 193(kqs-02) of 20161003 (Turbo Spray) MAX. 1.2e4 cps.
2 10000.0
2
&l 5000.0
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Fig. 4 MRM chromatogram of actual water samples
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