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1l,1. Geheral

The art of catalysls has made great strides
in recent yearsjy theory still lags behind, but there
have been promising developments, These developments,
especially in the field of contact catalysis, has
depended to a considerable extent on the evolution of
our knowledge of the structure of solid state. The dis-
covery of new experimental techniques has heen equally
important. But although we are nearer to an understand-
ing of those factors which determine whether a solid
shall or shall not be a good catalyst for a particular
reactlon, the prediction of catalytio activity underly-
ing the selection of catalysts for a given reaction
still remains one of the most important and complicated
problem of the theory of e¢atalysis. One can only hope
to unravel the complicated problems by penetrating deep-
ly into the heart of gquite a number of major portionas
of the broad realm of catalysia. The presentation in
this thesis 13 limited to a study of the electrical cone
ductivitles of some so0lid oxides and their catalytic
activitiea. 7The discussions in the introduction will



therefore be mainly on the developments in our know-
ledge of the structure and properties of the solid state
and on the background to the flelds of chemisorption and
catalysis, | '

The interplay of structure and péuparties of
solids can be expr@ased in essentially two w&ys. One
iz to relazte the structural features to the observed pro-
perties in s phenomenclogicsl way. The other ia to make
use of mathematical theories developed mainly with the
aid of statistical mechanics and quantum machanica to
deseribe the behaviour of materials under the influence
of various foreces. 30 far as inorganic crystuls are
concerned, we may note the realisation that coculombie
rather than resonsnce or exchange forces play the pre-
dominant role in the ebhesion of sclids. In the case of
catalytic activity, however, where interaction betwaan
molacules and surface foreea of solids need to be under-
stood, the problem becomes more complex.

The physical properties of s0lids are detere
mined to a large extent by the elsctron dlstribution;
it 1s thus possible on an empdrical basias, to divide
s0lids into different zroups corresponiing to different
types of electron distributions. Seitz(l) has classifi-
ad erystalline ao0lids into the following five empirical



types: (1) metals,(ii) ionlc crystals, (111) valence
erystals,(iv) semiconductors and (v) molecular crystals.
0f these, metals and semiconductors appear most fre-
quently as active agents in heterogensous catalysis,
although ionlic crystals (alumina) and valence,érystals_

(silicon carbide) are common as catalyst supports.



