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ABSTRACT

A flow-injection analysis (FIA) spectrophotometric procedure has been
developed for determination of selenium(IV). This method is based on an oxidation of
iodide with selenium(IV) producing iodine(I;) which formed purple complex with
Variamine Blue and absorbance of complex was measured at 546 nm. Optimum
conditions for determining selenium(IV) were investigated by univariation method.
This method was based on reaction between selenium(IV) in 0.2 mol L™ hydrochloric
acid solution and 3.0% (w/v) potassium iodide solution. Se(IV) ion was reduced by
iodide ion to Se’ and iodine, which was passed through the reaction coil (I). Then, the
liberated iodine oxidized 10 mg L™ Variamine Blue selectively in the presence of 0.4
mol L™ sodium acetate and passed through the reaction coil (II) to form violet-colored

complex product and the maximum absorbance as peak height was monitored at 546



nm. Linear calibration curve according to Beer’s law was established over the
concentration range of 0.05 — 2.50 mg L™ with a correlation coefficient of 0.9993 the
detection limit (35) and the limit of quantitation (10c) were 0.008 mg L™ and 0.0253
mg L' respectively. The intra-day and inter-day precision expressed as relative
standard deviation for 0.20 of selenium(IV) (n=11) were found to be not greater than
0.31% was obtained. The proposed method has been applied to the determination of
selenium(IV) in 10 water samples with a sampling rate of 52 h”'. Results obtained
were in good agreement with those obtained by the official ICP-MS method at the 95 %

confidence level.

A sequential injection analysis (SIA) spectrophotometric procedure has been
developed for determination of selentum(IV). This method is based on an oxidation of
iodide with selenium(IV) producing iodine(I;) which formed purple complex with
Variamine Blue and the absorbance of the colored complex was measured at 546 nm.
The optimum conditions were studied for determining selenium(IV). The optimized
conditions were concentrations, aspirated volumes and flow rates of solutions
concerned. It was found that the concentrations of 2.0 %(w/v) potassium iodide, 0.4
mol L' hydrochloric acid, 100 mg L' Variamine Blue and 0.2 mol L' sodium
acetate. The aspirated volumes of potassium iodide, hydrochloric acid, Variamine
Blue and sample (selenium) were 125, 125, 100 and 100 pL, respectively. The flow
rate was 125 uL s™'. Linear calibration curve according to Beer’s law were established
over the concentration ranges of 0.01 — 2.50 mg L™ with a correlation coefficient of

0.9990. The detection limit (35) of 0.0005 mg L and the limit of quantitation (10c) of



vi

0.015 mg L' were obtained. The intra-day and inter-day precision were found to be
not greater than 0.27%, 0.40%, 0.33% and 0.39% for 0.05, 0.10, 0.60 and 2.00 mg L!
of selenium(IV) (n=11) was obtained, respectively. The proposed method has been
applied to the determination of selenium in 10 water samples with a sampling rate of
68 h™'. Results obtained were in good agreement with those obtained by the official

ICP-MS method at the 95 % confidence level.
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