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Abstract

Attempis were made to systematically employ two types of ion chromatography
(IC), namely post-column derivatization and suppressed ion chromatography for
simultaneous determinations of some metal ions of interest. In the post column
derivatization system, mixtures of six fransition metals, i.e.,Pb(Il), Cu(Il), Cd(II), Co(ID),
Zn(Il), and Ni(Il) were separated on an IonPac C'S5 column with 50 mM oxalic acid
solution pH 5.3 as eluent and 4210~ M 4-(2-pyridylazo) resorcinol (PAR) in 3.0 M
NH4OH/1.0 M CH3COOH as post-column reagent. The optimum conditions obtained
included the flow rates of eluent and reagent at 1.0 and 0.5 ml/min, respectively,
together with the UV/VIS detector wavelength at 510 nm. The linearity ranges obtained
from the optimum conditions for Pb(ll}, Cu(l), Cd(Il), Co(Il), Zn(Il) and Ni(Il) were
found to be 0.6-6, 0.2-60, 0.2—160, 0.2-100, 0.2-100 and 0.4-80 ng/ul, respectively. The
detection limits of these metal ions were found o be 0.18, 0.02, 0.14, 0.01, 0.005 and
0.01 ng, respectively. A superconductor material sample was chosen to test the IC
optimum conditions obtained. The supcncondyctor material was dissolved with the
minimum voiume of concentrated hydrochibﬁt; acid, diluted with deionized water, and

the solution obtained was analysed for Cu(ll) and other metal jons under the optimum




conditions. The amount of Cu(II) found in the tested superconductor material was 29.32
%w{w in comparison to 29.47 %w/w by the atomic absorption spectrophotometric
(AAS) technique and these results were statistically found to be no significantly
different.

In the suppressed ion chromatography system, mixtures of three alkali metals,
four alkaline earth metals and ammonium ion, were separated and determined for the
ions present employing an IonPac CS12 column with 20 mM methanesulfonic acid
(MSA) as ecluent at the eluent flow rate 1.0 ml/min with conductivity detector. The

: + __+ + _+ 2+
linearity ranges obtained from the optimum conditions for Li ,Na , NH4 ,K , Mg ,

Ca2+, Sr2+ and Ba2+ were found to be 0.2-250, 0.2-250, 0.2-20, 0.2-500, 0.2-100,
0.4-250, 0.2-250 and 4-500 ng/ul, respectively. The detection limits of these ions were
found to be 0.10, 0.08, 1.39, 1.34, 0.68, 0.65, 3.89 and 10.50 ng, respectively. The
Ba2+ content in the superconductor material sqlutions was determined under the slightly
modiﬁed optimum conditions, using 25 mM MSA iﬁstead of 20 mM MSA as cluent, to
shorten the analysis time and the Ba2+ content in the superconductor material was
found to be 42.17 %w/w. In addition, water was also chosen to verify applicability of
the IC technique. Water samples were filtered through a 0.45 pm membrane and
analysed for ions under the optimum conditions. The concentrations of the ions found
i the water samples were found to be in the following ranges : 0.003-0.007 ng/ul for
Li', 3.94-1434 ng/ul for Na', 0.03-0.10 ng/pl for NHy", 1.60-2.25 ng/pl for K
1.40-5.20 ng/ul for Mg2+, and 9.08-29.33 ng/ul for Ca2+; Sr% ‘and Ba2+ were not
detected under the conditions employed. The results obiained were compared with those
obtained by the AAS technique. From the t-test and F-test employed, there were no
significant differences in the results of Na+ and Mg2+ analyses between the two
techniques whereas the results of Li+, K+, and Ca2+ analyses between both techniques

were significantly different.
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