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ABSTRACT

The fabrication of a fluoride test kit was studied by using Alizarin red S
method. This method is based on the reaction between zirconyl ion and Alizarin red S,
in acid solution, to form a brilliant reddish-violet lake. This lake is destroyed by
fluoride ions. Varying concentrations of fluoride produce a range of colors from red to
yellow. The research also examined the effect of different factors such as the
concentrations of Alizarin red S, zirconyl ion, hydrochloric and sulfuric acids. It was
found that the Alizarin red S method was not appropriate for fabricating fluoride test
kit due to its difficulty to see the change of the color shade and the intensity of the
color solution was very low.

Two spectrophotometric methods for determination of fluoride, i.e.
Eriochrome cyanine R and SPADNS methods were studied to find out their optimum
conditions. In Eriochrome cyanine R method, the method is based on the bleaching
action of fluoride ion on the red zirconium-Eriochrome cyanine R complex. As the
concentration of fluoride increases, the color produced becomes progressively lighter.
Various factors such as the concentrations of Eriochrome cyanine R, zirconyl ion and
the volume of hydrochloric acid were optimized. The optimum composition of the
reagents for fluoride determination was found as follows: 3.4 x 10° mol/l of
Eriochrome cyanine R, 8.0 x 10™ mol/l of zirconyl ion and 700 ml of hydrochloric
acid. Under this condition, a linear calibration curve was obtained from 0.00-1.20

mg/l for fluoride ion. The precision of the method was 2.2 % of its relative standard



deviation (RSD) for 0.60 mg/l of fluoride and the limit of detection was satisfactory
(0.02 mg/l). The method can be used to determine the fluoride concentration in water
samples. The results were checked by the ISE method and found that the level of
fluoride in water was nearly the same.

For the SPADNS method, this method is based on the same principle as the
Eriochrome cyanine R by which the same factors such as the concentrations of
SPADNS, zirconyl ion and the volume of hydrochloric acid were again included. It
was found that the optimum condition for fluoride analysis was 1.3 x 10 mol/l of
SPADNS, 8.3 x 10" mol/l of zirconyl ion and 600 ml of hydrochloric acid. A linear
calibration curve was obtained with the fluoride concentrations in the range of 0.00-
1.40 mg/l. The precision and limit of detection was 3.8% relative standard deviation
for 0.60 mg/I of fluoride and 0.04 mg/l, respectively. Like the Eriochrome cyanine R
method, this method was used to determine the concentration of fluoride in water
samples. It was found that the results were agreeable to the ISE measurements as well.

A study of interfering ions in the Eriochrome cyanine R and SPADNS
methods was also carried out. It was found that nitrate, sulfate and phosphate
interfered both Eriochrome cyanine R and SPADNS methods while calcium,
magnesium, copper and chloride did not influence fluoride determination. When both
Eriochrome cyanine R and SPADNS methods were compared with respect to the
linearity, limit of detection, sensitivity and precision, it was found that the Eriochrome
cyanine R method was more suitable than the SPADNS method for fluoride

determination because it offered better limit of detection and precision.
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