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HS/GC/MS

Development of a method for the simultaneous determination of haloacetonitriles in water by
headspace gaschromatography/mass spectrometry (HS/GC/MS)

Masayuki FUKUDA, Shiori MIYAMOTO, Yuko NITTA, Toshihiro OHKURA

Haloacetonitriles (HANSs) are generated as organic by-products of drinking water chlorination, and
part of them are the complementary items set as the drinking water quality standards in Japan.
These compounds have so far been determined using solvent extraction-gas chromatographic methods,
which require rather complicated analytical procedures.

In the present study, we have developed a rapid and simple method for the simultaneous
determination of HANs in water using headspace gaschromatography/mass spectrometry
(HS/GC/MS). The following seven compounds were analyzed: chloroacetonitrile, dichloroacetonitrile,
trichloroacetonitrile, bromoacetonitrile, dibromoacetonitrile, bromochloroacetonitrile, and chloral
hydrate.

Gas composition that was generated by heating samples in HS and collected in a sample loop or a
trap tube was measured. The calibration curves for the compounds were linear within a range of
concentrations tested, regardless of whether the produced gas was collected in a sample loop or a trap
tube. Sample detection limits were less than 1 ug/L when collected in a sample loop and 0.1 ug/L when
collected in a trap tube. Spike-and-recovery analyses revealed that the recovery rates of the
compounds from tap-water samples were more than 70%, and that the coefficients of variations were
all less than 10%.

These results suggest that the method described in this study is useful for the brief and

simultaneous measurement of HANSs.
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MCA 0.3 0.020 7.1 0.3-20 0.9999 MCA 0.1 0.0071 7.6 0.1-10 0.9999
DCA 0.1 0.0026 2.9 0.1-20 0.9999 DCA 0.1 0.0030 3.4 0.1-10 1.0000
TCA 0.1 0.0052 6.0 0.1-5 0.9993 TCA 0.1 0.0026 2.9 0.1-5 0.9995
MBA 1 0.087 9.6 1-20 0.9998 MBA 0.1 0.0034 3.5 0.1-10 1.0000
DBA 0.5 0.014 3.3 0.5-20 0.9999 DBA 0.1 0.0038 4.5 0.1-10 0.9999
BCA 0.1 0.0042 4.4 0.1-20 0.9999 BCA 0.1 0.0038 4.8 0.1-10 0.9999
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CV (2%
MCA 83.5 1.62 95.6 4.06
DCA 83.5 0.48 100 2.16
TCA 80.5 1.69 72.6 6.50
MBA 94.5 3.72 89.4 2.86
DBA 89.5 1.48 71.8 3.29
BCA 87.0 1.16 85.2 3.38
CA 91.5 2.48 84.0 1.30
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