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Introduction: Catalysis and catalyst — homogeneous & heterogeneous, Classification of catalytic reactions and
catalysts, Commercial chemical catalysts, Steps in catalytic reactions.

Preparation and Properties of Catalysts: Methods of catalyst preparation, Physical properties of catalyst —
surface area, pore volume, pore size distribution, solid density, particle density, bulk density, void volume,
Catalyst promoters & inhibitors, Catalyst accelerators & poisons.

Adsorption and Catalytic Reactions: Adsorption isotherms, Surface reaction, Single site and dual site
mechanism, Desorption, Catalyst deactivation, Pore structure and surface area estimation and their significance.

External Transport Processes: Fluid particle mass and heat transfer, Fixed bed reactors: isothermal and non-
isothermal behavior, Stable operating conditions, Effect of external transport processes on selectivity under
isothermal & non-isothermal conditions, Fluidized bed reactors, Three phase reactors: Slurry reactors, Trickle
bed reactors.

Diffusion and reaction in porous catalysts: Intra-pellet mass transfer and diffusion in cylindrical and spherical
porous catalyst particles, Thiele modulus, Diffusion controlled and surface reaction controlled kinetics,
effectiveness factor for catalysts, effects of heat transfer: Temperature gradients across fluid-solid film and
across catalyst pellet.

Generalized Design: Design calculations for ideal catalytic reactors operating at non-isothermal: adiabatic and
non-adiabatic conditions, Thermal stability of catalytic reactors and hot-spot formation in catalysts, Deviations
from ideal reactor performance Design of industrial fixed-bed, fluidized-bed and slurry reactors.
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