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ABSTRACT 

The thesis describes in detail the kinetic and 

mechanistic studies involving the oxidation of some amino poly 

carboxylic acids and amincalcohols with aqueous ccbalt(III) 

perchlorate in perchloric acid-sodium perchlorate media at two 

different ionic strengths viz.• 5.0 M and 7.0 M at acidity 

series 1.0 M to 5.0 M and 5.0 M to 7.0 M respectively. The 

substrates investigated are glycine, iminodiacetic acid, 

nitrilotriacetic acid, ethylenediamine tetraacetic acid, 

N - 2- ( hydroxyethyl )-ethyl ene di amine-N ,11",Nftriaceti c acid, 

2-amino- 2-me thyl 1-propancl, 2- amino- 2-me thyl- 1, 3 -propane did]. and 

2.,  amino- 2-hydroxyme thyl- 1, 3-pro p ane dial. 

Kinetics were followed by studying the decrease in 

optical density of Co(III) at 270 nm. The cobalt(III) concent-

rations were determined indirectly at 260 nm or directly at 

250 nm. Stoichiometries were determined for all the reactions 

spectrophotometrically. The products of oxidation were 

identified by thin layer chromatography, paper chromatography, 

paper electrophoresis and qualitative tests. 

Mechanisms of the reactions have been found to vary 

at the two acidity series. In the acidity series 1.0 M to 5,0 M, 

the rate equation takes the form 
r. 47,-1 

ko= a +b1H 



and at the acidity series 5.0 M to 7.0 M it assumes the form 

ko = a + b [H +.3 

where a and b are constants, ko  the observed rate constant and 

C H 41 the molar aci di ty. Mi chaeli s-Ment en kinetics have be en 

found to be operative in all these studies. 

Thermodynamic parameters have been determined fcr the 

reactions according to the mechanisms proposed and these have 

been discussed in the light of the stabilities of the complexes 

and cobalt(III) species involved. The results of these studies 

have been compared with the findings of other investigators for 

similar compounds involving •Co(III) ion mainly. 

The thermodynamic parameters have been found to show 

linear relationship between enthalpies and entropies cf 

activation for all the cases. This phenomenon has been attribu-

ted to the structurally related series of compounds and solvent 

effe cts. 
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