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ABSTRACT

A reverse flow injection analysis (rFIA) system with spectrophotometric
detection was developed for aluminium (III) determination. Aluminium was
determined based on the formation of chromogen between aluminium (III), Quercetin
and Cetyltrimethylammonium bromide (CTAB) in 0.1 mol L' acetate buffer (pH 5.5)
solution, yielding a yellow colored complex product with a maximum absorption at
428 nm. The optimum values of chemical and rFIA variables for determination of
aluminium (III) were investigated by univariate method. The method involved
injection of 125 pL of 300 mgL™" quercetin reagent solution into a flowing stream of
sample solution containing aluminium (III), which was passed through the reaction
coil(I), Then, it was merged with 4.5x10~ mol L™ CTAB solution and passed through

the reaction coil (II). Consequently, the increase in absorbance as peak height was



monitored at 428 nm. Using the rFIA procedure under optimum conditions, the
calibration curve according to Beer’s Law was established over the concentration
range of 0.02-0.50 mg L™ with the regression equation of y = 61.363x - 0.0246 and a
correlation coefficient of 0.9998. A detection limit (30) was 0.007 mg L' of
aluminium (III). The method was very reproducible with the relative standard
deviation for replicate injection of 1.10 % (n=11) for 0.2 mg L'of aluminium (IIT)
standard solution and very rapid with a sampling rate of 60 h™'. The proposed method
was applied to the determination of aluminium (III) in tap water samples. The
concentration of aluminium (III) were found to be in the range 0.050-0.270 mg L™
which were in good agreement with the results obtained from an ICP-MS method at

the 95 % confidence level.

A sequential injection analysis (SIA) spectrophotometric method has been
developed for the determination of aluminium (III). The detection method for
aluminium was based on the reaction of aluminium (III), Quercetin and
Cetyltrimethylammonium bromide (CTAB), yielding a yellow colored complex
product at pH 5.5 with absorption maximum at 428 nm. The SIA parameters that
influence the signal response have been optimized in order to obtain the best
sensitivity and minimum reagent consumption. The results showed that the
concentration of acetate buffer pH 5.5, Quercetin and CTAB solution were 350 mgL"
and 4.5x10”% mol L', respectively. The aspirated volumes of acetate buffer,
Quercetin, CTAB and sample were 125, 125, 100, and 175 pL, respectively. The flow

rate was set at 125 pL s™. A linear relationship between the relative peak height and



vi

concentrations were obtained in the concentration range of 0.02-0.60 mg L with a
correlation coefficient of 0.9996. The limit of detection (LOD, defined as 3c) was
0.013 mg L. The relative standard deviations (n=11) were 1.23%, 1.14%, 0.67% and
0.76 % for 0.05, 0.1, 0.4 and 0.6 mg L' of aluminium (III), respectively. The
proposed method was applied to the determination of aluminium (III) in tap water
samples with a sampling rate 40 h™'. The results were found to be in good agreement

with those obtained by ICP-MS method at the 95% confidence level.
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