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ABSTRACT 



In the present work attempt has been made to study 

七he effect of carbon一oxygen complexes present on the surface of 

sugar charcoals and catalyst carrier properties . Di f ferent 

charcoal samples having varyユ ng amounts of surface complexes were 

prepared by al七ering 七he conditions of preparation and 

ac七 iva七ion . 	The original char was prepared by carbonizing the 

recrystallized sugar with concentrated sulphuric acid then I七 was 

washed thoroughly with distilled water,dried at 100oC, in an air 

oven overnight, powdered, sieved and preserved under nitrogen 

environment for further use. 

The original char was heat treated at 4000C, 7500C 

and 10000C in vacuum of the order of l0-2 torr. The 400-char and 

750一char obtained after heat treatment were treated with nitric 

acid to reintroduce the carbon一oxygen complexes. Different types 

of chars thus obtained were impregnated with aqueous solution of 

chioroplatinic acid. The amounts of chioroplatinic acid taken was 

so adjusted that it would result in loading 2% platinum by weight 

on the charcoal sample. 

The physico-cheinical 	and surface properties for 

the different types of chars and Pt一coated chars were studied. 

The properties reported are:elemental analysis,surface area, 

base adsorption capacity, barium acetate reaction, FTェR, 

selective adsorption,. SEM,ESCA and chemisorption of hydrogen. 

Investigation of textural properties for the above 

chars and Pt-chars are based on the estimation of surface areas 

(iii) 



by BET single point method using nitrogen as adsorbate at 

liquid nitrogen temperature. A slight decrease in the surface 

area is observed with the increase in the heat treatment 

temperature. 	Surface acidities were estimated by barium 

hydroxide arid n-butylamine titration. The effect of heat 

treatment in altering the surface acidity is observed. Surface 

reaction with BaにH3 COO)2 was studied to estimate the carboxylic 

groups on the surface. It is seen that in the case of original 

and 400 chars the amounts of carboxyl groups is lesser than the 

total surface acidity. Reoxidation of 400 char and 750 char with 

i M nitric acid increased the carboxylic content on the surface 

of the chars. It is also found that the reoxidised chars showed 

similar amount of carboxylic content when compared with those of 

platinum coated reoxidised chars showing that the process of 

platinum loading does not alter the carbon-oxygen surface 

complexes. 	Structural analysis of the surface functional groups 

has been made by assigning the peaks of the Fourier Transform 

Infrared Spectra. 

Evaluation . of adsorption behaviour is based on the 

selective or preferential adsorption of polar or non-polar 

liquids by the chars from the four binary liquid 血ixtures,they 

are ethanol一cyc i ohexane, n-propanol一cyclohexane,benzene-carbon 

tetrachloride and benzene-cyclohexane. These mixtures were 

chosen keeping their nature of polarity and m6lec：、 lar size in 



view. 	The 	influence of surf ace oxygen complexes on the 

preferential adsorption is clearly demonstrated. 

Pore size distribution and surface morphology was 

studied by Scanning Electron Microscopy・ Average platinum 

crystallite size and distribution of platinum on the char surface 

has been estimated and the influence of surface oxygen complexes 

on the distribution and size of the platinum particles have been 

d emon s七ra七ed . 	ESCA has been used to estimate elemental 

composition and chemical analysis of the surface. A comparison 

be七ween 七he ESCA and Elemental Analysis has been made. The 

results ob七ained are comparable. Hydrogen chernisorption has been 

used to study the percent dispersion of the platinum metal and 

hence to demonstrate the effect of surface carbon一oxygen 

complexes in altering the dispersion of platinum on char 

surfaces . . 

The catalytic activity of the platinum coated char 

of cyclohexene to 

cyclohexane in carbon tetrachioride medium in a stirred tank 

reac七or . 

I七 is observed that the catalytic activity has no 

linear relationship with any of the proper七 jes inves七 iga七ed. 

七here is evidence from the physico一chemical properties 

presence of acidic type of carbon一oxygen complexes 

giving rise to higher surface acidity and carboxyl content play 

an important role in controlling the dispersion of platinum on 

samples has been studied y
 

b
 the hydrogenation 

Al though 

that 七he 



the char surface and thus lowers the activation energy of the 

hydrogenation reaction of cyclohexene to cyclohexane. The 

analysis of the kinetic data show that hydrogenation of 

cyclohexene is found to follow first order kinetics. The 

mechanism of the reaction is similar to the one described earlier 

by Horiuti and Polanyl 「 333」． 
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