Substituting for [HOA] from cquation A4 then gives
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which has the same form a5 equation 21, with kg = kkJk,.

The steady-state approximation can be employed whenever the concentration of the
ntermediae never becomes significant compared with that of the reactants and
products. such that the reaction exhibits time-independent stoichiometry. Eftectively, it
15 assumed that the rate of change of concentration of the mtermediate with me s
neghigible and can be approximated (o sero. This does not imply that the concentration
of the intermediate does nol change with e, but cather that the rae of change of
concenirstion is insignificant when compared with other ierms in the raie cquagion for
the intermediate, such as those above for HOk and He. Bor most of the resction, & stemdy
stinde 15 sel up i which the rale of formation of the intermediabe is equal o the rate at
which it iz consumed. The only pant of the reaction when this does not apply s at ihe
beginning, wihen the concentration of the inlermediate has o boild up from zem.

Ouestion 10

() The Langmuir model describes ideal chemical adsorplion; it is based on the
(ol lowing three assumplions {see Block 5, Section 8,0k

I Adsorbed species are altached o the surface of a substrate at definite localized sites;
2 Each adsorpioon sie can accommodate only one sdsorbed speoes;

3 There is the =ame prohability of sdsorplion af all sites, imespective of whether
adjacent sies are cocupied or oo,

Civen these assumpdions, the non-dissociative adsorption of & gas A Gl constomt
temperature ) can be represented as a reversible process, as follows:

B A
Al i —
T !
where &, and ky represent ruke constants for adsorplion and desorplion, respectively
Equating the rates of these two processes leads 1o the expression for the fractional
surface coverage () of A st equilibrom given in gquation 22
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where b is the adsorplion cogfficiens of A, [tis, in Fact, the equilibrium constant for the
adsgrpdion process (b= K060, so o lawge value implies thay the adsorption cquilibraum
lies well to the rizht (Le. the adsorbate is strongly adsorbed).

Chemical adsorplion is usually an exothenmc process { AHY <), so the magnitude of b
generally decreases with rising lemperature.
(b} For a reaction invelving two gaseous reactants, A and B, adsorbed at adjacent sies

o a catalyst surface, the Langmuir-Hinshel wood mechanismm cin be summarized as
follows:

A B

sdiompion: AgH* 2| BlR+r ]
A B C
surface reaction: i +l —

desorpdion: l = OE)



