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Abstract In order to accurately and rapidly determine arsenic speciation in drinking water, a method of six
arsenic species in drinking water by inductively coupled plasma mass spectrometry (ICP-MS) with multifunctional

integrated chromatography was developed. The multifunctional integrated chromatography (prepFAST IC) was
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coupled with inductively coupled plasma mass spectrometry (ICP-MS), and the ICX-As35 anion
chromatography column was used as the analytical column. The concentration gradient elution was
performed by pushing the mixing ratio of 1 mmol/L. ammonium carbonate (pH=09.7) and 100 mmol/L
ammonium carbonate (pH=9. 2) eluent through the syringe of the instrument to change the mixture ratio of
the eluent. Six arsenic species, betaine (AsB), arsenite[ As ([ll) ], dimethylarsenic (DMA), arsenicholine (AsC),
monomethylarsenic (MMA) and arsenate[ As(V)], were analyzed within 105 s. The linearity of the six
arsenic species was good in the range of 0 —100 pg/L with the correlation coefficients (r) greater than
0. 999,and the limits of detection (LODs) were 0. 02—0. 03 pg/L. The relative standard deviations (RSD)
of arsenic species in pure water and tap water were all no more than 2. 0%. The recoveries of three different
concentrations in pure water and tap water ranged from 89. 2% to 103%. This method is accurate,reliable,

sensitive, short analysis time, and suitable for the rapid determination of drinking water, improving the

working efficiency.
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Table 2 Elution gradient of mobile phase

Time/s Mobile phase A/ % Mobile phase B/ %
0—22 100 0

23—51 55 45
52—100 0 100
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Table 3 Linearity and detection limits of the

six arsenic species

Standard curve Correlation  Detection limit/

Compounds . . -
linear equation coefficient () (pg+L7H
AsB y=15133x+3565 0.999 9 0.02
AsCIIH y=25147x+8874 0.999 9 0.03
DMA y=29130x+11400 0.999 9 0.03
AsC y=29131x+11439 0.999 9 0.03
MMA y=29130x+11410 0.999 9 0.02
As(V) y=29130x+11396 0.999 9 0.02
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Figure 1 Chromatograms of six arsenic species (5 pg/L).
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Figure 2 Chromatograms of six arsenic species in
tap water and tap water spiked
samples (5,40 and 80 pg/L).
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Table 4 Spiked recoveries and relative standard deviations for six species in pure water and tap water (n=6)
Samples Compounds ~ Background/(pg « L™') Spiked amount/(pug « L™') Measured value/(pug « L™!) Recoveries/%  RSD/%
- 5 4.83—5.06 96.6—101 1.7
AsB 40 39.3—40.3 98.2—101 1.1
80 77.5—80. 2 96. 6—101 1.5
- 5 4.97—5.01 97.8—100 0. 90
AsCII - 40 40. 0—40. 7 100—103 1.2
80 78.1—81.9 97.8—102 1.8
- 5 4.79—5.01 95.8—101 1.5
DMA - 40 39.6—41.2 99.1—103 1.4
Pure water 80 77.0—81.5 96.2—102 2.0
5 4.79—5.01 95.8—101 1.5
AsC - 40 39.7—41.3 99.1—103 1.6
- 80 77.0—81.5 96.2—102 1.9
) 4.79—5.01 95. 8—100 1.5
MMA 40 39.8—41.3 99.5—103 1.4
80 77.0—81.5 96.2—102 2.0
- 5 4.79—5. 01 95.8—101 1.5
As(V) 40 39.6—41.2 99.1—103 1.4
- 80 75.9—79.9 94.5-—99.9 1.8
- 5 4.46—4.74 89.2—94. 8 2.9
AsB - 40 37.0—39.6 92.5—99.0 2.9
80 75.4-—79.2 94.3-—99.0 2.1
- 5 4.57—4.72 90.3-—94. 4 1.4
AsCI - 40 38.5—39.3 96.3—98. 3 0. 70
80 75.7—77.5 94. 6—96. 8 0. 90
5 4.53—4.69 90.7-—93.7 1.2
DMA - 40 38.5—39.4 96.2—98.4 0. 80
Tap water - 80 76.3—78.1 95.3—98. 3 1.1
) 4.53—4.69 90.7—93.7 1.2
AsC 40 38.5—39.4 96.2—98.4 0. 80
- 80 76.8—78.6 95.9—98. 3 0.91
- ) 4.53—4.69 90.7—93.7 1.2
MMA 40 38.5—39.3 96.2—98. 2 0. 82
- 80 77.2—178.6 96.5—98. 3 0.91
- 5 4.53—4.69 90.7—93. 8 1.2
As(V) 40 38.5—39.4 96.2—98.5 0. 80
80 76.8—78.6 95.9-—98. 3 0. 90
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