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Textbook and References

Besides the orange-white
book, this course will be

e with ones by:
e

1. Richardson,
2. Gabor,

3. Somorjai,
4. etc;
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5. many theoretical papers.
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CITY!

Catalytic technologies are ubiquitous, but their value is
largely unrecognised by the public. By contrast, the con-
cept of a “catalyst™ as an “agent of change™, has escaped
from the confines of the scientific literature to inhabit the
world of advertising cliche. In 1835, Berzelius recognised
that “catalytic power actually means that substances are
able. by their mere presence, to waken affinities which are
asleep at this temperature™. Before 1900, papers in Nature
used the term “catalyst™. By 1950 (according to the Oxford
English Dictionary), the word was being used in literary
circles to describe a cause of sudden change of view or
mood. Google “catalyst”™ and you will find the name
applied to a host of products and organisations that have
adopted the name to persuade potential customers of their
ability to induce positive changes. Lots of management
consultancies and training companies, replete with logos:
bars, especially in college towns; a perfume; a rather good
blended red wine from California; and a company selling
sailing holidays in the Caribbean. No-one, at least to the
author’s knowledge, has yet suggested that a catalyst can
cause a sea-change.



Jons Jakob Berzelius (1779-18438)

% studied medicine and chemistry
iIn Uppsala, Sweden

“* worked as medical doctor,
became Professor of Medicine
and Pharmacy, 1810 Professor
of Chemistry and Pharmacy

% stopped teaching in 1829 to
devote himself to research




Catalysis: an early timeline

1833 Payen & Persoz 1897 Buchner
Isolation of enzymatic Living cells not
"m"t’ necessa

N =

_ Berzelius: Jahresberichte 1835
Recognition of a class of
reactions that take place only in
the presence of a substance

Tanning ; _
which remains unaffected. I
Baking -
¢ Acid Hydrolysis of Starch Platinum catalysis ™
Pammentier 1798
Methane plus air, Davy 1800
. Oxidation and dehydration of Hydrogen plus air,
Brewing athariol i Dobereiner 1823
Dobereiner, 1808, 1820
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WHAT? OR/AND WHO?

AND/OR

HOW?
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WHAT? WHO?

HOW?



* Z0j - =& (catalyst), ZOEE - 7| S(catalysis)

< 0| Ao S
1) £ #g F=o| BMB0X| Za - BYI MUM ST
2) ZO0f EEHL T - ARE|X| RECH (AF2EE 7SS LENE = US.
= a substance that in a small amount caused a large change. 2
* JUPAC 2|
. ADE|X| ROWM B} IO HEE STAF = X

( A catalyst is a substance that increas the rate of reaction toward
equilibrim without being appreciably consumed in the process.) 2

a[C. N. Satterfield. ‘Heterogeneous Catalysis in Industrial Proctice’, 27 Ed. McGraw-Hill.]
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Gibbs free energy (G)

| Energy of

A

Activation energy
without catalyst (E,)

A

Activation energy with metal
oxides catalyst (E,,)

Activation energy with noble
metal catalyst (E,-)
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Change in
free energy (AG)

VOCs reactants

Energy of products

-
Reaction process
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