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The kinetic method using the catalytic effect of iodide in the redox reaction
between Ce(IV)-As(II) has been widely used to determine trace concentration of
lodine in a variety of samples (such as natural water, biological fluids and food). Only
iodine in the form of iodide can catalyse this reaction. To apply this method for
determination of iodate, a study was made to find the optimal condition for primary
reduction of iodate to iodide prior to the kinetic determination. Two experiments were
carried out for this purpose. One employed the kinetic spectrophotometric method.
The other method used an iodide ion selective electrode (ISE). The experiments
agreed well and confirmed that iodate can be completely reduced to iodide by
incubating the iodate solution with arsenious acid containing excess chloride ion. The
results demonstrated that under the condition used in the preparation of arsenious acid,
100% reduction can be achieved within a 1 minute incubation period. This 1 minute
incubation time was chosen as the optimal period based upon the achievement of a
pseudo-first order kinetics of the indicator reaction with less than 1% fitting error.

The developed method was tested for determination of iodine in the simplest
matrix, that is the synthetic samples containing KIO;. The kinetic methods including
the derivative method and the fixed-time methods were validated with an ICP-MS
method. There was no significant difference between results obtained from the kinetic
methods and from the ICP-MS method.

The proposed kinetic methods were applied to determine iodine in the form of
iodate in two samples: drinking water and iodised salt. The validation with an
ICP-MS method showed that the method is successfully applicable for drinking water.
For iodised salt samples, the validation was made against a colorimetric Flow
Injection (FI) method. The results showed that the kinetic methods are also applicable

for determination of iodine in iodised salts.
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