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ABSTRACT

An ion chromatographic method was developed ‘for the analysis of four
chlorine-containing anions, namely chlorite, chloride, chlorate and perchlorate in
natural and treated water samples using the gradient and the isocratic elutions. The
gradient method was based on the use of an JonPac AS4A-SC column equipped ﬁrith a
conductivity detector under the gradient conditions from 1.0 mM citric acid to 1.0 mM
sodium citrate at the flow rate of 2.00 ml/min. The complete separation of all anions
was achieved in 18 minutes without the interference of common anions. The linearity
obtained over the concentration ranges of chlorite, chloride, chlorate and perchlorate
were 0.4-200, 0.2-100, 0.2-200 and 0.4-200 ng/pl, yielding correlation coefficients of
0.9890, 0.9998, 0.9999 and 0.9999, respectively. The precision values of all anions
were expressed as the relative standard deviation values of retention times and peak
areas between 0.30-0.61% and 1.21-3.68%, respectively. The detection limits obtained
with a 100 pl injection were found to be 0.03, 0.01, 0.02 and 0.06 ng/ul, respectively.

In the analysis of the water samples, ethylenediamine was employed as preservative to



prevent the degradation of chlorite. The recoveries of all anions were between 85.40-
112.97% at the range of 1.05-5.46% RSD. The isocratic method was based on a
Metrosep A Supp 4 column and a conductivity detector with 2.0 mM sodium carbonate
at the flow rate of 1.80 ml/min. The separation of all species was achieved within 24
minutes and there was no interference from common anions. The linearity obtained
over the concentration ranges of chlorite, chloride, chlorate and perchlorate were 0.1-
100, 0.1-100, 0.1-100 and 0.2-100 ng/ul, yielding the correlation coefficients of
0.9990, 0.9998, 0.9989 and 0.9999, respectively. The relative standard deviation
values of retention times and peak areas were between 0.25-1.00% and 0.56-2.14%,
respectively. The detection limits obtained with a 100 pl injection were found to be
0.005, 0.002, 0.007 and 0.07 ng/ul for chlorite, chloride, chlorate and perchlorate,
respectively. The recoveries of all anions were between 84.13-115.47% at the range of
0.74-5.32% RSD.

Both systems were applied to the analysis of chlorine-containing anions
in fifteen water samples. Nine water samples ﬁom natural sources were found to
contain only chloride ion in the range of 2.68-6.39 ng/ul. Three samples from public
water supplies were found to contain chloride ion in the range of 9.15-18.87 ng/pl and
one sample from these sources was found to contain chlorate ion at 0.89 ng/ul. The
three water samples from swimming pool water were found to contain chloride and
chlorate ions in the ranges of 259.50-430.80 ng/pl and 17.60-45.50 ng/ul, respectively.
The gradient system was developed using the two eluent types with equal conductivity
value and different cluent strength and this system provided the performance

comparable to the isocratic system.
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