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illustrated with many case studies and problems. This book is valuable to anyone wanting a clear
account of industrial catalytic processes, but is particularly useful to industrial and academic
chemists and engineers and graduate working on catalysis. This book also:
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4 FUNDAMENTALS OF INDUSTRIAL CATALYTIC PROCESSES

“Chemistry without catalysis would be a sword without a handle, a light without brillisnce, a bell without sound.™

malysis in the current + A, Mittaseh
ument
ﬁ Results: .
s nt(s) with 77 1.1 Emergence of Catalyst Technology, A Brief History
ume wi
instance(s) 1.1.1 Basic Variables for Control of Chemical Reactions
Since the beginning of time, man has been concemed about the control of chemical reactions, There are
presently four basic variables available to us to contrel chemical reactions: (1) temperature, (2) pressure, (3)
concentration, and (4) contact time.
In the 19™ and early 20 centuries most industrial reactions were run at high temperatures and pressures
Results: in order 1o achieve reasenable rates of production. This is the sledgehammer approach. Unforunately, these

severe eonditions are (1) energy intensive, (2) comosive or otherwise damaging to equipment and materials,
and (3) nonselective—that is, they result in undesirable side reactions and side products.

However, in the last 4-5 decades, two important technological developments have enabled us to run most
chemical reactions under less severe conditions:

= Intreduction and Fir *
B of Catalysis anc_
@ Catalysis in You =
'@? without catalys

1. Firet, extensive use of catalysts, substances which speed up renction rate, has enobled us to operate ot
lower pressures and temperatures. We call this the feather approach.

2. Second, improved methods of contacting, such as packed and Muidized catalyst beds, have enabled us

= Lo operle under continuous Mow conditions st much higher efficiencies.
%? catalysis’ was ¢ v €
@9 h 1.1.2 A Brief History of Catalyst Technology Development
eterogeneous Let’s briefly trace the historical developments leading to the present extensive use of catalytic
T and catalysis re processes.’ Catalyst technology was practiced on a small seale for centuries in inorganic form to make soap

and in the form of enzymes to produce wines, cheeses, and other foods and beverages (Heinemann, 1981).
The word “catalysis’ was coined by Berzelius in 1830; moreover, catalysts were identsfied and studied by
Berzelius, Davy, Faraday. and other scientists in the carly 1800s. However, industrial catalyst technology
hd its real beginning about 1875 with large-scale production of sulfuric acid on platinum catalysts, although
sadly the inventor of this catalyst. Peregrin Philips (British Patent Mo, 6096, 1851), did not five 1 see the
first contact sulfuric acid plant constructed (Burwell, 1983).

@? homogeneous
@? selective cataly:
Q? of Catalysis anc

LT c e e mae
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Catalysis is fundamental to life! In fact, without catalysis no form of life could exist! The life supporting
reaclions in our body are calalyzed by enzymes, nature’s catalysis, They enable life processes such as
resparation 1o occer rapidly at ambient temperatures and pressures, conditions under which the materials in
our bady can survive. Most life-related reactions in nature are enzymatic. Enzymes are marvelously efficient,
complex catalysts that can manufacture on the order of 107 to 107 new molecules per second. Esch enzyme
contains an active site or pocket having its own peculiar geometry for binding to ane specific kind of
molecule. For example, the hexokinase enzyme has an active site idesl for binding and metabolizing only
one molecule, glucose, and thereby catalvzes the metabolism of this simple sugar,
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