where by and by are the adsorplion coelMicients Tor
OO and WO Similarly, treating steps 1] and [2

combination as rate-limiting, show that the rale
equation for mechanism 2 can be written as:

g = (kg + .-tull[ Prio P (14}

F+ by Prg + B Puo ,J

(d) (5 marks) HKates of the reaction of MO with CO
have been measured a8 functions of peg and Py over
both PUALC, and PUSiMNs. When these expenmental
data are substituted in the theorctical rate equations
derived in part (2}, a suitable mathematical analyzis
pives  values  for  the  corresponding  adsorpdion
coefficients for OO and MO {Table 1), Considering the
physical significance of on adsorpiion coefMicient,
explain why mechanizsm 2 can be discounted as a
representation of the kinetics of the reaction of M
with COL (v or fhree semtences) O] T ,r'_' ik
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In wutomobile exloust sreams, the partial pressure of
MO is generally substantially lower than that of CO.
Llzing information from Table 1, show that under this
conditeon equation 13 lakes a simplified form that is
the same for both catalysts. Hence, comment on the

effect of CO on the overall reaction rate, and supgestci © e

why PUSI:N, might be a more efficient catalyst than
PUALD; for peduction of NO by CO. (twe or three

semtences) a3 e b & :
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Tabk: 1 .-";d:lq,hr[ﬂinl'n coefficients ' far [ZIIZ:I ancl I"J(I o
ALy and Pofishy derived on the hasis of mechanismes |
and 2. (The atmipsphere (@m) = a soa-31 anil of pressure;
1 atm = 101 323 Pa)
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(eh {00 riarks) A sample of the PUYALC, catalyst
containing 0.6 of Pt was found 1o adsorb 37.2 cm® (a0
stp} of Hy(g) at room temperature. In a specimen of the
PrsiMy catalyst, examination by eleciron microscopy
" the average Pt particle diameter, o, 10 be 7.8
hvst, calculate the specific Pi surface

i M. % a of Pt in the catalyst Assu~
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Craestion 2
This gquestfon corriex: 23% of the mavks foe ol

aigigmment, and tests Objectives 1. 206, 8 Y 10, and
ool Block 6,

Exposure. of a {1001 single-crvstal surfsce of the foo
metal palladiom ot 100 K o NO(@) respbts in the
formation of a saturated Byver of adsorbed specics. The
correspanding  X-ray - photoeleciron . M{I£] spectrum,
generated by photons of energy A= 500 oV obtained
from a synchrotron, is shown in Figore |, iogether with
spectra nhserved on subsequent heating of the surface
to progmessively higher emperatures,

a3l K

=

S50 K

photpedecizon current

T - A B . £ Y e
I 307 30 OO A0 Al HER 205
hinding emergyie’

Figure 1 M{151 XPx specima of @ P 100) sorfice exposed
fo MO g et T K and subsequently heated o 630K, specin
hove been digplasad vertically  Tor clasity.  bug the
photoelesron curment of 396 eV is simikar an cach Gise

{a) (7 muwrks) The peaks i the N{ls) specim for
surface temperatures up o 430K occur al o binding
eneroy, £y, of 4005eV. For the photoclectrons
involved caleulate the kinetic encrgy, £, and hence
{using Block &, Figure 3, p. 7) make romgh estimates of
their mean free path and the average number of atomic
lavers beneath the surface from which they origmats

«r - ion between Pd( 1007 lavers is 195 pmk
(e Sep—.

wouty yhe advantage of using S00eV

Discuss h"'h"‘;-m rather than those from 2
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