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Differential pulse polarographic and cyclic voltammetric techniques for the
study of vanadium ions and their complexes in sulfuric acid were developed. The
optimum condition for the differential pulse polarographic technique, the transient
t-parameters, tmeas, tpuse and tiep, Was determined by using the simplex optimization
method. The reduction current of vanadium ions in 6 M sulfuric acid was enhanced
3 times from the default condition, while maintaining good linearity. The irreversible
behavior and the weak adsorption phenomena of vanadium species on HMDE surface
were investigated by cyclic voltammetric technigue.

Various concentrations of sulfuric acid and acetate buffer solutions were
selected for the determination of vanadium ions in sulfuric acid. The DP signal of
vanadium(III) cation in low concentration of sulfuric acid was well separated from
the signals of higher oxidation species but peak current and peak potential were
affected by the acid content. Six molar sulfuric acid was used as the supporting
electrolyte for determining total vanadium concentration. The dependence of
sensitivity on the mole ratio of vanadium species was observed, which was applied
for determining ratio of dioxovanadium(V) and oxovanadium(IV) in sample. EDTA
in acetate buffer was also used as supporting electrolyte for analysis of total
concentration, in which equal sensitivity of both vanadium(V) and vanadium(IV)
species was observed. The influence of pH, buffer concentration, EDTA|
concentration, acid content in standard vanadium solution and interferent metal ions
have been studied. Finally, the optimal analytical procedures were applied for
speciation studies of vanadium cationic species and their electrolytic products.






