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TAST POLAROGRAPHY OF OXOBIS(2,4-PENTANEDIONATO)VANADIUM(IV)

IN AQUEOUS SOLUTIONS BY USING RAPIDLY DISLODGED MERCURY ELECTRODE
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+Faculty of Engineering, Technological
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The tast polarography of [VO(acac)2] in aqueous
solutions has been studied. Two well-defined separate waves

of equal heights were obtained at a drop time of 0.5 s and a
complex concentration of 0.23 mmol dm-3. The ill-defined
polarograms of [VO(a°a°)2] in aqueous solutions were
interpreted by the adsorption of some vanadium species

produced by electrolysis at the surface of electrode.

Electrochemical studies of vanadium chelates of high oxidation states have

1,2)

started on the basis of biological interest. The electrochemistry of

oxobis(2,U4-pentanedionato)vanadium(IV) ([VO(acac)zl) is an extension of these
2-6)

studies. However, most of efforts on studying electrochemical properties were

made in non-aqueous solvents because polarograms are ill-defined in aqueous

& Recently, it was found that the shape of the polarogram of

solutions.
[VO(acac)z] in aqueous solutions is strongly dependent on the dislodge interval of
mercury drop and is also dependent on the bulk concentration of the complex.
[VO(acac)2] gives well-defined polarograms at a short drop time and a 1low
complex concentration. Figure 1 shows examples of well-defined and ill-defined tast
polarograms. Two separate waves of equal heights were obtained at a drop time of 0.5
s and a complex concentration of 0.23 mmol dm-3. The corresponding current-time
(i-t) curves during the life of a mercury drop are shown in Fig. 2. The i-t curve

obtained wunder the same conditions as given in Fig. 1-b shows that the reduction of

[VO(acac)2] was inhibited as the electrolysis proceeded during the 1life of a
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Fig. 1 Typical well-defined and ill-defined t/s

tast polarograms of [VO(acac)2] in 0.1 mol dm 3 Fig. 2 Current-time curves during the life of

NaCl0, containing 0.1 mol dm™3 AcOH-AcONa (pH 6.3) a mercury drop measured under the same

and 5 x 10"3 4 gelatine at 25'°C. conditions as given in Figs. 1-a and 1-b.
1-a: 0.23 mmol dm_3 [VO(acac)zl, td = 0.5 s 2-a: at -0.95 V vs. SCE
1-b: 4.97 mmol dm™> [VO(acae),], t4 = 2.0s 2-b: at -0.70 V vs. SCE

mercury drop. These observations show that the electrode reaction of [VO(acac)z]
in aqueous solutions involves an auto-inhibition process attributable to some reduced
vanadium species adsorbed at the electrode surface. The half wave potentials of two
well-defined separate waves were found to be -0.812 and -1.072 V vs. SCE.

The two 1limiting currents of the well-defined polarogram were confirmed to be
diffusion-controlled by the analysis of current-time curves during the 1life of a
mercury drop. The electrode reaction was considered to be two consequtive one-
electron reduction processes from the magnitude of diffusion currents. The diffusion
coefficient of [VO(acac),] was 4 x 1076 en®s™".
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