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ABSTRACT 

The work described in this thesis comprises of preparation, 

characterization, and determination of catalytic activity of three 
series of mixed oxides of manganese-iron, cobalt-iron and nickel-iron 
respectively. The catalytic activity of these oxides has been 

determined by static as well as dynamic methods. 

The three series of mixed, first transition series, metal 
oxides having the two metals in different atomic ratios were 
prepared by calcination process. Pure oxides of the respective 
metals were also prepared under identical conditions for effective 
comparison. Calcination was carried out at temperatures as 
established from thermoanalytical studies of the starting materials. 

In view of understanding the structural features of the 
catalysts, their physico-chemical characterization has been carried 
out by employing various spectroscopic, diffraction and microscopic 
techniques. Mdssbauer, FTIR and diffuse reflectance spectroscopic 
techniques supplemented by X-ray diffraction study were extensively 
used to gain an insight into the nature of chemical composition of 
the principal components of the catalysts. Scanning electron 
microscopy was effectively used to study the morphology of catalyst 
samples and for calculation of particle size over a wide range of 
distribution. Atomic absorption spectroscopy was used for metal 
estimation in pure as well as mixed oxide catalysts.Investigations 
have also been made on a series of properties of solid catalysts 
viz., surface area, pore volume, pore size, surface acidity, 
surface basicity and electrical conductivity. The physical 
properties have been correlated with the chemical composition of 
the catalysts. The kinetics of catalytic decomposition of hydrogen 
peroxide at different temperatures, concentrations and pH was 
studied to determine the catalytic activity by static method. The 
activity pattern was established by comparing the rates of 
decomposition of H202  over different catalyst surfaces. A probable 
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mechanism, consistent with the kinetic data, has been presented. 
Activation energy and related thermodynamic parameters like AH , 
A S*  and t G have been computed and discussed. The compensation 
effect has also been investigated. Mixed oxides of manganese-iron 
was found to exhibit very high catalytic activity for decomposition 
reaction. Effect of I -rays irradiation on the catalytic activity 
was also studied. 

The catalytic activity of the mixed oxides for dehydrogenation 
reaction was determined by studying the reaction in dynamic state. 
Catalytic dehydrogenation of cyclohexane and cyclohexene were chosen 
as model reactions for determining the activity for aromatization 
while ethylbenzene was chosen as the substrate for studying the 
reaction of the type where an unsaturated system is extended. A 
fixed bed reactor was used for this purpose. The percentage conver-
sion and gas phase kinetics were monitored with the help of as 
chromatography. The structural changes occurring in the catalyst 
samples during the catalytic conversion nave been investigated by 
XRD and FTIR. 

The mixed oxides of nickel and iron were found to exhibit an 
appreciable catalytic activity for reactions leading to aromatization 
of cycloparaffins at only low temperatures. The cobalt oxide-iron 
oxide system suffered a rapid loss in its catalytic activity 
whereas the dehydrogenation reaction was sustained for considerable 
period of time in the presence of manganese oxide-iron oxide 
catalysts. These catalysts were also found to be highly active 
for selectively catalysing the dehydrogenation of ethylbenzene 
to styrene over an extended period of time. Activity scales have 
been constructed for these reactions in favour of kinetic evidence 
and product analysis, and probable mechanisms consistent with the 
experimental findings have been ut forth. 
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