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Abstract

Three types of ion chromatography were employed to determine ions in
drinking water in this study. The first type was ion chromatography in the auto-
suppression mode using 1.80 mM NaHCQOs/1.70 mM Na,CO; as eluent at the
flow rate 2.0 ml/min. An IonPac AS 4 A column of 4x250 mm dimension and a
conductivity detector were used for the determination of seven anions, namely,
fluoride, chioride, nitrite, bromide, nitrate, phosphate and sulphate. The second
type was based on the chemical suppression mode with 20 mM methane
sulionic acid as ecluent at the flow rate 1.0 mbmin and 25 mM
tetrabutylammonium hydroxide as regenerant at the flow rate 6.0 mi/min. The
separating column, an IonPac CS 12 column of 4x250 mm dimension, was used
with a conductivity detector for the analysis of three cations, namely,
magnesium, calcium and strontium. The third type was the post-column
derivatization with 50 mM oxalic acid pH 5.3 as eluent at the flow rate 1.0
ml/min and 4x10* M 4-(2-pyridylazo) resorcinol (PAR) in 3.0 M NH,OH/



1.0 M CH;COOH as the post-column reagent at the flow rate 0.5 ml/min. The
separating column employed was an IonPac CS 5 column of 4x250 mm
dimension with the uv-vis spectrophotometer set in the visible region at 510 nm
for the analysis of lead(II), copper(il), manganese(ll), zinc(IT) and nickel(II). The
linearity ranges obtained from the optimum ion chromatographic conditions for
fluoride, chioride, nitrite, bromide, nitrate, phosphate and sulphate were found to
" be 0.2-200, 0.2-400, 0.2-200, 0.2-100, 0.2-100, 0.2-100 and 0.2-100 ng/ul,
respectively, and the detection limits of these anions were found to be 0.26, 0.17,
0.57, 0.58, 0.88, 0.75 and 0.20 ng, respectively, with the recovery in the range
96.90-98.42 %. The amounts of anions in drinking water by the ion
chromatographic technique were found to be significantly different from those
obtained from the spectroanalytical techniques. The linearity ranges obtained
from the optimum ion chromatographic conditions for manganese, calcium,
strontium, lead(II), copper(Il), manganese(IT), zinc(Il) and nickel(Il) were found
to be 0.2-100, 0.2-200, 0.2-100, 0.2-10, 0.2-100, 0.2-80, 0.2-80 and 0.2-80
ng/ul, respectively, and the detection limits of these cations were found to be
0.18, 0.08, 4.75, 0.32, 0.08, 0.15, 0.16 and 0.84 ng, respectively, with the
recovery in the range 95.48-99.68 %. The amounts of cations in drinking water
by the ion chromatographic technique and those by the atomic absorption
spectrophotometry, were not significantly different when the t-test was employed.
From 20 drinking water samples, the anions found were fluoride, chloride,
nitrate, phosphate and sulphate in the following concentration ranges : 0.79-1.31,
0.78-173.38, 0.10-19.80, 0.12-5.79 and 0.19-64.71 ng/pl, respectively. As for
the cations analysed,only magnesium,calcium, strontium, lead(II), manganese(I[),
zinc(II) and nickel(II) were found in the following concentration ranges : 0.02-
15.42, 0.10-58.64, 0.17-0.21, 0.03-0.05, 0.02-0.198, 0.006-0.029 and 0.008-
0.034 ng/ul, respectively.
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