v

Thesis Title Development of Flow Injection and Sequential Injection Methods for
Determination of Iron in Water Samples

Author Miss On-Anong Wechjan

Degree Master of Science (Chemistry)

Thesis Advisory Committee
Assistant Professor Dr. Teraboon Pojanagaroon Chairperson

Associate Professor Dr. Saisunee Liawruangrath ~ Member

ABSTRACT

A flow injection analysis (FIA) system with spectrophotometric detection was
developed for iron (III) determination. Iron was determined based on the formation of
chromogen between  iron (IlI), Eriochrome Cyanine R (ECR) and
Cetyltrimethylammonium bromide (CTMAB) in 0.1 mol L' acetate buffer (pH 4.5)
solution, yielding a ternary blue colored complex product (Fe-ECR-CTMAB) with a
maximum absorption at 610 nm. The optimum values of chemical and FIA variables
for determination of iron (III) were investigated by univariate method. The method
involved injection of 250 pL of standard or sample solution containing iron (III) into a
flowing carrier stream of 1.0x10~ mol L™ CTMAB solution. Then it was merged with
3.0x10™* mol L' ECR solution and formed the product of Fe-ECR-CTMAB in the

reaction coil. Consequently, the increase in absorbance as peak height was monitored



at 610 nm. Using the FIA procedure under optimum conditions, the two calibration
curves according to Beer’s Law were established over the concentration ranges of
0.01-0.35 mg L™ and 0.50-0.80 mg L™ with the regression equation of Y = 0.5385x +
0.0056 , a correlation coefficient of 0.9994 and Y = 0.403x + 0.0759, a correlation
coefficient of 0.9986, respectively. A detection limit (3c) was 0.005 mg L' of
iron (III). The method was very reproducible with the relative standard deviation for
replicate injection of 1.19 % (n=11) for 0.1 mg L"of iron (III) standard solution and
very rapid with a sampling rate of 144 h™'. The proposed method was applied to the
determination of iron (III) in drinking water. The concentration of iron (III) were
found to be in the range 0.006-0.016 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 iron (III). The detection method for iron was based
on the reaction of iron (III), Eriochrome Cyanine R (ECR) and
Cetyltrimethylammonium bromide (CTMAB), yielding a ternary blue colored
complex product (Fe-ECR-CTMAB) at pH 5.5 with absorption maximum at 610 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, ECR and CTMAB solution were 0.1,
3.5x10™ and 2.5x10™* mol L™, respectively. The aspirated volumes of acetate buffer,
ECR, CTMAB and sample were 50, 125, 175, and 75 pL, respectively. The flow rate

was set at 100 pL s™. A linear relationship between the relative peak height and
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concentrations were obtained in the concentration range of 0.02-0.45 mg L' with a
correlation coefficient of 0.9995 and the concentration range 0.45-1.0 mg L™ with a
correlation coefficient of 0.9948. The limit of detection (LOD, defined as 3c) was
0.012 mg L. The relative standard deviations (n=11) were 2.17%, 2.25%, 0.85% and
1.13 % for 0.04, 0.1, 0.5 and 1.25 mg L™ of iron, respectively. The proposed method
was applied to the determination of iron in bottled-drinking water samples with a
sampling rate 39 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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