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ABSTRACT

The feasibility for employing the gas chromatographic technique
in metal analysis has been investigated. The method described here
involves conversion of metal ions into metal chelates with sufficient
volatility and thermal stability, solvent extraction, and subsequent
separation of the metal chelates and determination by gas chromato-
graphy. Preliminary investigation on gas chromatographic behaviour of
aluminium acetylacetonate (Al-AA} and.chromium acetylacetonate (Cr-aA)
indicated that both Al-AA and Cr-AA could be separated by an O0OV-25
column (1 m x 3 mm o.d stainless steel tubing packed with 5% OV-25 on
Chromosorb W AW of B80-100 mesh size) operated at column temperature
between 160-240 °C. The method of simultaneous determination .of
aluminium, copper and chromium as metal triflourcacetylacetonate by gas
chromatography using a flame ionization detector was successfully
developed in this research work. The effect of pH and shaking time on
extraction was examined. It was found that the optimum pH for extraction
of chromium, aluminium and copper was around pH 5.20-5,65, 4.88-5,90 and
5.00-6.40 with the optimum shaking time of 2 hrs, 1 hr and 10 minutes,
respectively. Various gas chromatographic operating parameters such as
column temperature, column selection, carrier gas flow rate and hydrogen
and air flow rates were optimized. Under the optimum extraction and gas
chromatographic conditions established, calibration curves with both the

"external standard method and internal standard method (using




- iii -

n-heptadecane as an internal standard) for aluminium, copper and
chromium were found to be linear throughout the ranges of 0-100 ppm,
150-400 ppm and 0-150 ppm, respectively. In addition, aluminium (III),
copper (II) and chromium (III) triflucroacetylacetonates were prepared
and also characterized by various techniques including infrared
spectroscopy, proton  nuclear magnetic resonance spectroscopy,

ultraviolet-visible spectroscbpy: CHN analysis and melting point

determination.
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