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Abstract

The analysis of anions and cations in this study was performed by two systems
of ion chromatography (IC), namely suppressed anion chromatography and the post-
column derivatization. In the suppressed anion chromatographic system, mixtures of
seven anions, i.e. F, CI, NO,, Br, NO,, PO43_ and SO:'_ were separated on an IonPac
AS4A column with 1.80 mM Na,CO,/ 1.70 mM NaHCO, at the flow rate 2.0 ml/min
as eluent employing a conductivity detector at output range 3 uS. The over all analysis
time was usually less than 8 min and the linearity ranges obtained from the optimum
conditions for F, CI, NO,, Br, NO,, PO43' and 8042' were found to be 0.2-100,
0.2-300, 0.2-300, 0.2-300, 0.2-300, 1.2-600 and 0.2-300 ng/pl, respectively. The
detection limits of these anions were found to be 0.03, 0.05, 0.62, 0.21, 0.16, 0.20 and
0.06 ng, respectively. The relative standard deviations of peak areas were found to be
between 0.81-5.41 %. The geological water samples such as hot spring water, river
water and rain water were filtered through a 0.45 pm membrane and analysed for
anions under the optimum conditions. F, CI, NO:,; and 8042' wére found in these

samples. The results obtained were compared with the spectrophotometric technique
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or the ion selective electrode technique; it was found that they were not significantly
different except in the case of 8042'. For the preparation of coal sarﬁples performed in
this work, water was found to be a suitable leaching medium: Sulphate was found to
be the main anion found in these coal samples.

In the post-column derivatization system, mixtures of five transition metals,
ie,Fe, Cu”, Zn2+, Co”' and Mn®' were separated on an IonPac CS5 column with 7.5
mM pyridine-2, 6-dicarboxylic acid (PDCA) pH 4.1 as eluent and 0.36 mM 4-(2-
pyridylazo)resorcinol (PAR) in 3.52 M NH,OH/ 1.0 M CH,COOH as post-column
reagent at 1.0 and 0.5 ml/ min, respectively, together with the UV/vis detector
wavelength at 530 nm. The linearity range obtained from the optimum conditions for
Fe, Cu™*, Zn", Co” and Mn®" were found to be 0.08-8.0, 0.08-8.0, 0.08-8.0, 0.08-8.0
and 0.08-8.0 ng/pl, respectively. The detection limits of these metal ions were found
to be 0.008, 0:010, 0.025, 0.004 and 0.037 ng, respectively. The relative standard
deviations of peak areas were found to be between 0.29-2.63 %. The amounts of some
of the metal ions found in the geological water samples investigated were found to be
in low levels. For the geological feference materials, i.e., soil and river sediment, they
were prepared using various acids. The results obtained indicated that the amount of
Fe'' affected the results of the analysis of other metal ions. These results were found
to be not significantly different, when compared with results from the atomic

absorption spectrophotometry and inductively coupled plasma spectrophotometry.
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