Fiw cach reactant, adsorpiion is assumed to be a fast, reversible process, The rate-
frmiting step1s assumed (o be the imeversible, himolecular surface reaction between
Adad) and Biad). Then ihe rate of reaction is given by:

where kg i5 a rale constant.

The most general form of (e rate cquation is obtained by assuming compenitve
adsorpreon of all three surface species (A, Band C) Sebstituting the gencral Langmuir
isotherm (given on the data sheet) for hoth 8, and B gives
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IT A iz srrongly adsorbed compared with bodh B and O (uch that bapy, i5 much grearer

tham by and beped, and forthermore, the expenmental conditions are such that
brafry 3|, then the above expression reduces o
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which is of the same form as the experimental rae cquation al room emperature, with
kE = kﬂ b‘ﬂlrbl-.‘-

I all three species are weakly adsorbed, then the aencral rale equation reduces Bo:
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which is of the same form as the experimental rate equation st higher iemperaturcs, wilh
'EH - kﬁlbﬁhu.

| Crowrmeni Moding that the observed change in the expenmental rate couation i3
conzislent with the empersurg-dependence of b, would gam & bonus bere. See Block
5, 5400 25 (Section 9.2.1) Tor a zimilar cxample.)

Duestion 11

e} ey The surface unil mesh s the smallest repeat wont of the two-dmensionsl Tattse
representing the surface structure. The unit mesh of the feed | L0 surface is marked in
Frgure Al I labelled wath the unit mesh vectors, & and &, with the longer of the two
vectors (always choscn 1o be the & vector, of magniiude & 5 &) deavwen horizontally,
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Figure A1 The feol 110 surface, with the unit mesh marked.

(ar) The notaton MCTI0NE ¥ 1)~ CO indicaes that:
= adsorption is on the {110 surface of a crysial of metal b;

= dhe adzorbate mesh is (4ax b)Y in dimensions and aligned with thar of the substraie
{there 18 no rolaion );

= the adsorbate is CO.

Ohe poszible adsorbate unit mesh s marcked i Figore A2, (Nole: The site of OO
acksorplion is undetermined by this notation. Placing the adsorhare at ‘bridged” or
“hollow” sites would be just as valid as the “top’ sites shown in Figure A2, provided the
dimensions and alignment of the adsorbate mesh are comect)



