Abstract

Investigations were undertaken for some industrially important hydrogenation reactions in a batch stirred slurry reactor. The systems chosen were: (i) partial hydrogenation of butynediol to butenediol on Pd-Zn-CaCO3 catalyst. (ii)hydrogenation of o-nitroanisole to o-anisidine on a supported palladium catalyst. Before undertaking detailed modelling of the reactions, a comprehensive survey of the literature was made (Chapter-1) based on which the objectives of the present work have been outlined. In Chapter-2 data are presented for the solubility of hydrogen in reaction media for the above systems, Chapter-3 and 4 deal with the study of intrinsic kinetics and development of batch reactor models, Tne methods adopted and the conclusions drawn are briefly described below. As a first step in the experimental programme undertaken, the solubility of hydrogen in reaction media were determined under reaction conditions as these data are most essential for the interpretation of the kinetic data as well as in predicting reactor performance. Solubility of hydrogen in the following systems was studied: (a) butyne-diol-wster, (b) Butenediol-water, (c) o-Nitroanisole-methanol, (d) o-Nitroanisole and (e) o-Anisidine An apparatus for determining solubility of sparingly soluble gases in liquids was developed. Using this apparatus, effect of temperature, pressure and concentration on solubility of hydrogen has been studied. For all the systems studied the solubility of hydrogen was found to increase with temperature. The values of heat solution evaluated from these data were in a range of 1090 to 1350 cal/mol. Tne experiments on hydrogenation of butynediol for intrinsic kinetics were carried out in a batch high pressure stirred autoclave. Being a multiphase system it was important to ensure that mass transfer or hydrodynamic factors are either eliminated or accounted for in determining the kinetics. For this purpose,the data were obtained under stirrer speeds well beyond the critical speed of agitation required for complete suspension of particles. Also, a fine size of the catalyst particles was used in order to eliminate the intraparticle and liquid-solid mass transfer resistances. The kinetic data were obtained under isothermal conditions. the effect of various parameters such as catalyst loading, agitation speed, substrate concentration and partial pressure of hydrogen, product concentration and temperature has been studied. The pressure drop time data were obtained over a wide range of conditionsand kinetic analysis was carried out from the initial rates as well as the integral batch reactor data 

