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ABSTRACT

A Reverse flow-injection colorimetric procedure for determining aluminum
was proposed. It was based on the reaction of aluminum (III) with bromopyrogallol
red (BPR) in 10% v/v ethanol solution and Cetyltrimethylammonium bromide
(CTAB) in 0.20 mol L™ acetate buffer (pH 5.0) solution resulting in the decrease in
absorbance at 580 nm of the colored reagent. Optimum conditions for determining
aluminum (III) were investigated by univariation method. The method involved
injection of 75 pL of 1.6x10™* mol L' BPR solution into a carrier stream of sample
solution containing aluminum (III), which was passed through the reaction coil (I).
Then, it was merged with 5x10° mol L' CTAB solution and passed through
the reaction coil (II). Subsequently, the decrease in absorbance as peak height was

monitored at 580 nm. The method has been applied to the determination of



aluminium (IIT) in water samples. Linear calibration curves according to Beer’s Law
were established over the concentration range of 0.05-0.11 mg L™, a correlation
coefficient of 0.9992 with a detection limit (3c) of 0.002 mg L' and the concentration
range of 0.15-0.40 mg L™, a correlation coefficient of 0.9986 with a detection limit
(36) of 0.013 mg L. The relative standard deviation were found to be 0.33% for
0.10 of aluminum (IIT) (n=11) was obtained. The proposed method has been applied
to the determination of aluminum (III) in 11 water samples with a sampling rate of

43 h''. Results obtained were in good agreement with those obtained by the official

ICP-OES method at the 95 % confidence level.

A sequential injection analysis (SIA) spectrophotometric procedure has been
developed for determination of aluminum (III). This method was based on
the reaction of aluminum  (III), bromopyrogallol red (BPR) and
cetyltrimethylammonium bromide (CTAB) solution, resulting in a purple-bluish
compound with an absorption maximum at 580 nm. The optimum conditions were
studied for determining aluminum (III). The optimized conditions were pH,
concentrations, aspirated volumes and flow rates of solutions concerned. It was found
that the pH of acetate buffer was 5.5. The concentrations of acetate buffer pH 5.5,
BPR and CTAB solution were 0.25, 1.4 x 10™* and 5 x 10” mol L™, respectively.
The aspirated volumes of acetate buffer, BPR, CTAB and sample (aluminum) were
150, 75, 100 and 150 pL, respectively. The flow rate was 0.15 pL s

Linear calibration curves according to Beer’s Law were established over



vi

the concentration ranges of 0.02-0.30 mg L™, a correlation coefficient of 0.9997 with
a detection limit (36) of 0.007 mg L™ and the concentration range of 0.30-1.00 mg L™,
a correlation coefficient of 0.9997 with a detection limit (35) of 0.209 mg L.
The relative standard deviation were found to be 0.83%, 0.56%, 0.59% and 0.88% for
0.08, 0.20, 0.40 and 1.00 mg L' of aluminum (III) (n=11) was obtained, respectively.
The proposed method has been applied to the determination of aluminum in 11 water
samples with a sampling rate of 31 h™. Results obtained were in good agreement with

those obtained by the official ICP-OES method at the 95 % confidence level.
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