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ABSTRACT

Flow injection (FI) systems with spectrophotometric detection were developed
for trace aluminium determination. Two spectrophotometric methods based on the
reaction between Al(III) with two complexing reagents, i.e., eriochrome cyanine R
(ECR) and natural reagent extracted from Morinda citrifolia root were employed. In
the first system, ECR reacts with Al(III) in buffered solution pH 5.8 to produce a red-
purple complex giving a maximum absorption at wavelength 535.0 nm. An
amplification circuit with zero offset adjustment was fabricated for amplification the
analog output signal of a simple spectrophotometer, in order to improve sensitivity on
the determination in flow injection analysis. A linear calibration graph in range of
5-100 pg L' AI(IIT) was obtained with a detection limit of 0.9 (3c) ug L. Relative
standard deviations of 2.2 and 1.2 % were obtained for the determination of 40 and 60
ng L' AI(IID) (n=11). Sample throughput of 88 injections h™' was achieved with the
consumption of 1.0 mL each of carrier and reagent solutions per injection. The
developed method was successfully applied to various water samples, i.e., tap water,

surface water and drinking water. Ascorbic acid was used for masking interference



from Fe(Ill). The proposed method is simple, fast and has very good sensitivity,
comparable to the FI fluorometric methods. Another FI system used natural reagent
extracted from Morinda citrifolia root. The extract contained anthraquinone
compounds which could react with AI(II) to form reddish complexes with maximum
absorption wavelength of 499.0 nm. The extract could be used as a reagent in FI
system without further purification. A sensitive method for determination of
aluminium in concentration range of 0.1-1.0 mg L™, with detection limit of 0.05 mg
L' was achieved. Relative standard deviations of 1.2 and 1.7 % were obtained for the
determination of 0.1 and 0.6 mg L™ AI(IIT) (n=11). Sample throughput of 72 h' was
achieved with the consumption of 1.7 mL each of carrier and reagent solutions per
injection. The developed method was successfully applied to tap water and tea
samples, validated by the FAAS standard method. The method is simple, fast, cost-

effective and could be classified as a greener analytical method.
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