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Abstract

The analysis of metal ions in this study was performed by three modern
chromatographic techniques, namely gas chromatography (GC), reversed phase
high performance liquid chromatography (RP-HPLC) and ion chromatography
(IC) via derivatisation of metals as metal chelates. The chelates involved were
acetylacetonates (AA), 1,1,1-trifluoroacetylacetonates (TFA) and diethyldithio-
carbamates (DEDTC). The optimum conditions for preparation of metal {-
diketonates were investigated together with the effect of pH and shaking time on
extraction. The volatile metal B-diketonates prepared were separated and
determined under optimised gas chromatographic operating conditions. A CBP-

1 capillary column (25 m x 0.25 mm id.) was used for simultaneous



determination of aluminium{IIil) and chromium(IIl) as acetylacetonates and as
1,1,1-trifluoroacetylacetonates. Under the optimum extraction and gas
chromatographic conditions, the detection limits of Al(AA)3, Cr(AA)3,
AI(TFA)3 and Cr(TFA)3 were found to be 18.26, 1.00, 0.34 and 0.56 ng,
respectively and the calibration curves for these metal chelates were linear
through the ranges 400-2000, 200-2000, 5-750 and 5-1500 ng/pl, respectively.

The optimum conditions for simultancous determination of metal
diethyldithiocarbamates by HPLC were obtained with a Novapak C1g column.
Two suitable compositions of the mobile phase were found to be methanol-
water-acetonitrile (65:30:5 v/v) and acetonitrile-water-chloroform (69:30:1 v/v).
The calibration curves under the optimum conditions for Ni(DEDTC)y,
Co(DEDTC)3, Cr(DEDTC)3, Cu(DEDTC)y and Hg(DEDTC); were found to
be linear at the nanogram levels and good reproducibility was obtained. The
modified form of the HPLC determination was obtained with 0.05 %w/v sodium
diethyldithiocarbamate chelating agent incorporated into the mobile phase. The
calibration curves for lead(II), nickel(II), copper(Il), cobalt(II} and mercury(II)
by direct injection under the optimum conditions were found to be linear at the
nanogram levels and good reproducibility was obtained.

The metal ion solutions were also subjected to ion chromatographic
analysis in which an IonPac CS5 column with 50 mM oxalic acid as eluent and
8-hydroxyquinoline-5-sulphonic acid as post-column reagent were employed.
The calibration curves obtained from the optimum conditions for copper(1l),
cadmium(IT), cobalt(Il), zinc(II) and nickel(IT) were found to be linear through
the ranges 0.2-40, 0.4-40, 0.4-200, 0.4-200 and 0.4-40 ng/pl, respectively and



Vi

the detection limits of these metal ions were found to be 0.005, 0.010, 0.008,
0.050 and 0.007 ng, respectively.

The prepared metal chelates were examined by elemental analysis and
melting point determination together with ultraviolet-visible, infrared and mass
spectrometric methods. Resulis of the examination were also used to assign

chemical formulas to the investigated chelates.
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