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ABSTRACT

Flow injection analysis (FIA) systems were developed for copper(il) and manganese
(11) determinations. Copper(Il) was determined by FIA-colorimetry based on the reaction
between copper(Il) and dithizone, yielding a violet-coloured complex with a maximum
absorption at 515 nm. The method involved injection of a 175 pul volume of standard or
sample solution into a carrier stream containing 1.0 x 10" M colorimetric reagent {dithizone),
0.62 M hydroxylamine hydrochloride and 4 % mass by volume of triton X-100. The
optimum conditions were evaluated and the calibration curve over the concentration range
0.10 - 4.00 ppm of copper(Il) was established. This technique was found to be accurate,
reproducible and sensitive. The relative standard deviation for replicate injections was found
to be 1.01 % for 1.00 ppm copper(Il) standard solution. A detection limit of 0.01 ppm and a
percentage recovery of the added copper(II) of 102.02 % were obtained. The proposed method
was applied to the determination of copper(Il) in typical wastewater samples collected from
an orament manufacturing company and a factory producing electronic parts. The
concentrations of copper(I} were found to be in the range 2.58-13.40 ppm which were in good

agreement with the results obtained from an ICP-OES method. A 2-line FIA-colorimetry



system for manganese(Il) determination was also developed. It was based on the reaction
between manganese and formaldoxime, yielding a reddish-colured reaction product with a
maximium absorption at 450 nm., The method involved injection of a 250 Pl volume of the
standard or sample solution into a reagent stream containing ammonia buffer and 0.3 M
formaldoxime which was then merged with another reagent stream containing masking agent

(0.3 M EDTA ) and 0.4 % weight by volume of hydroxylamine hydrochloride. The optimium
conditions were determined and linear calibration curve over the concentration range 0.10-
4.00 ppm of manganese(ll) was established. This method was also found to be accurate,
reproducible and sensitive. The relative standaxd deviation for replicate injections was found
to be 1.70 % for 1.00 ppm of manganese(I1) standard solution. A detection limit of 0.075 ppm
and a percentage recovery of the added manganese(Il} of 99.03 % were obtained. The
method was applied to the determination of manganese(Il) in water samples from the Mae
Kaung and Mae Ping rivers. Maganese(I) concentrations were found 1o be in the range 0.05-

0.48 ppm which were in good agreement with the results obtained by an ICP-OES method.



