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ABSTRACT

Flow injection analysis (FIA) systems were constructed from easily available
materials and instruments for iron and nickel determinations. Two different spectrophotometric
procedures were modified for FIA to improve the efficiencies of the methods. Iron was
determined by reverse FIA-colorimetry based on the reaction between iron(IIl) with the
reagent Norfloxacin (NRF), yielding an intense yellow colored complex with a suitable
absorption band at 435 nm. The method involved injection of a 150 ul of a 0.04% w/v
colorimetric reagent solution into a carrier stream containing iron(IIl) standard and/or sample
solution and 0.07 M ammonium sulphate; the pH was adjused to 3.5. The optimum
conditions for determining small amounts of iron(III) were established. A linear calibration
graph over the concentration range 0.20-1.20 ppm of iron(Ill) was established. The
technique was found to be reproducible, accurate and sensitive. The relative standard deviation
for replicate injections was found to be 0.15% for 1.00 ppm of iron(III) standard solution. A
detection limit of 0.01 ppm iron(Ill) and a percentage recovery of the added iron(IIl) of
96.179% were obtained. The method was applied to the determination of iron(IIl) in water
samples collected from the Nam Mae Kuang, the amounts of which were found to be in the
range 0.28-0.99ppm. A FIA;spectrophotometﬁc procedure for nickel(II) determination was
also developed. It was based on the reaction between Ni(Il) and 4-(2-pyridylazo)resorcinol

(PAR), resulting in a red solution. Maximum absorption measurements were made at 495



nm. Similarly, the above colorimetric procedure was adapted for determining nickel(IT) in
which 200 pl of a nickel(II) solution were injected into a carrier stream containing
3X10™* M PAR, 10" M tri-sodium citrate, 10 M EDTA, 10 M tetra-sodium
pyrophosphate, E;XIO_3 M sodium fluoride and a buffer solution containing potassium
dihydrogen phosphate-sodium hydroxide. The pH was adjusted to 8.5. The optimum
conditions for this method were determined and a linear calibration graph over the
concentration range 0.20-4.00 ppm of nickel(IT) was established. This method was also
found to be reproducible, accurate and sensitive. A relalive standard deviation of 2.68 % for
replicate injections of 0.40 ppm of nickel(II) standard solution was obtained with a detection
limit of 0.01 ppm and a percent recovery of 100.12%. The recommended procedure was
applied to the determination of nickel(II) in tea samples, the amounts of which were found to

be in the ranges 3.894-9.689 ppm.



