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ABSTRACT

Application of a Partial Least-Squares Multivariate Calibration
Method for Simultaneous Determination of Fe(IIT), AI(IIT) and
Cu(lI) and Application of a Catalytic-Kinetic Method for
Determination of Traces of Ag(l).

By

Roya Mirzajani

A wvisible specrtophotometric method is used for simultaneous
determination of Fe(Ill), Al(Ill) and Cu(Il) using partial least-squares
multivariate calibration method. The method is based on the reaction
between Fe(Ill), Al(IIT) and Cu (II) and Alizarin Red S as a complexing
agent. Assay conditions such as pH, ionic strength and mole ratio for all
complexes were investigated and optimized. Individual calibration was
constructed with several points for Fe(Ill), AI(III) and Cu(Il). This
method was used for the analysis of ternary mixtures of Fe(III), Al(II)
and Cu(Il) over the range of 450-6000 ng.ml™, 140-4000 ng.ml™ and 450-
15000 ng.ml™, respectively. The total relative standard error for applying
the method on 10 synthetic samples was 5.1%. The proposed method was
also successfully applied to the determination of Fe(Ill), AI(III) and
Cu(Il) in several synthetic alloy solution.

A kinetic-catalytic method was applied for determination of silver using
its catalytic effect on the oxidation of Janus Green by peroxodisulphate in
the presence of o-phenanthroline as an activator. The change in the rate of

oxidation could be measured at wavelength of maximum absorbance of

v




Janus Green (A =615). In order to find the optimum conditions for the
reaction, the influence of some variables involving the concentration of
all reagents, pH, temperature and ionic strength on the reaction rate using
fixed time method at the first 300s of the reaction was investigated. The
calibration graphs were constructed by plotting (-AA) against Ag(I)
concentration. The percent relative standard error (RSD) was in the range
of 1.8-3%. The detection limit was also obtained. To investigate the
selectivity of the proposed method, the influence of foreign ions were
studied on the determination of Ag(I). The orders of uncatalyzed and
catalyzed reactions for overall process with respect to all reactant were
measured. By drawing Arrhenius plots and Eyring plots for both
uncatalyzed and catalyzed reactions the activation energy of reactions and

AH? and AS?* were calculated.
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