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Abstract

Flow injection analysis (FIA) systems were developed and constructed
from easily available materials and instruments for trace aluminium
determinaﬁon. Two different spectrophotometric procedures were modified for
FIA to improve the efficiencies of the methods. Both methods involved the
determinatioh of trace aluminium by reverse FIA — colorimetry based on the

~ reaction between aluminium (Ill) with two different selective reagents, Pyridoxal
Salicyloylhydrazone (PSH) and Chrome Azurol S. PSH reacts with aluminium
(1) in an acid solution to produce a yellow complex with a suitable absorption
at 415 nm. The method involved injection of 75 ul of 0.15 % w/A PSH reagent
solution (PSH plus KNQO,) into a sample and/or standard solution streams with
the flow rate of 2.1 ml{/min and merged with a carrier stream of 0.05 M
hydrochloric acid with the same flow rate. The optimum conditions for trace
aluminium (lil) determination were investigated. A linear calibration graph over
thé concentration range 0.0 — 0.8 ppm of aiuminium (I1l) was established. The

technique was found to be reproducible, accurate, sensitive and selective.



The relative standard deviation for replicate injections was found to be 1.83%
for 0.4 ppm of aluminium (Ill} standard solution. Detection limits of 0.010 ppm
aluminium (1) and pércentage recovery of the added aluminium (lil) of 97.4 %
were obtained.  An other FIA — colorimetric method was also developed for
trace aluminium (lll) determination. It was based on the reaction between
aluminium (i) and Chrome Azurol S in an acetate buffer pH 4.6 solution,
forming a water-soluble purple complex, with a maximum absorption at 567.5
nm. Again, the above colorimetric procedure was adapted for determining
trace aluminium (i), 50 W of 0.016% Chrome Azurcl S were injected into
carrier stream containing standard and/or sample solution in an acetate buffer
pH 4.6. The optimum conditions for this method were determined and a linear
calibration graph over the concentration 0 — 0.4 ppm of Al (Ill) was established.
This method also found to be reproducible, accurate and sensitive. A relative
standard deviation for replication injection was found to be 0.54% for 0.4 ppm
of aluminium Al (Ill). A detection limit of 0.010 ppm aluminium (IlI) and the
percentage recovery of add aluminium (Ill) of 96.1 % were obtained. Both
recommended methods were applied.to the determination of aluminium (Ill) in
tap water samples collected from Chiang Mai University campus, the

aluminium contents in the sample were found to be in the range 0.079 — 0.299

ppm.
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