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Figare 2 fa} Bructure of the adsorbed Tover formed oo Pdf 1 by exposure to MOE) ot 100K and heting 1o 250K; larpe open
circles represent top layer Pd atoms, and snsall filled circles repeesent adsorbate species. () Spol pesitions in e LEED pattern
ehserved on further beating b S50 crosses mark posations thal woukl e sccupied in the pattemn from a clean Pdd 1000 surfisce,

{ch (& mrards)  As the surface wemperature is increased
from 100 to 250 K. a sharp Li:ED pattern develops,
which  can  be imferpreted  in ferms of  the
PE100Y 42« 242 YR45 stri tare in Figure 2a.

{1} Calcolate the MO fractional surface coverage at
230K

(it} Mobing that the vectors delinmg any valfid unit
mesh must join points on @ surface thial are idemtical in
every respecd, explam why the ‘mesh” X in Figure 2a
does not properly represent the repeating neture of the
surface seometry, whereas the (42 = 242 JR45°
miesh dods, {50 Fi0 words)

(i Construct . disgram showing the posttions of
speols in ithe LEED Pt fiw  ihe

PA(I00) {42 = 242 R4S system at 250K, and
identify those positions at which spots would occur in
the pattern from e clean Pl 100 surface

(dy (f mewrks) With futher inereases in surface
temperature, @ second sharp LEED patten (Figure 2h)
develops al 430K, Use the nformation provided by
this pattern to identify the real surface structure in
terms of the (m = mjnoaton, giving your reasoning.

Cha sketch of a PO I00Y fop surface laver, show one
possible amangement of WO molecules i this surface
structure,

hiacuss brielly auy detarls of the structure that remain
uncertain and suggest additional LEED information
which could be used to resolve the difficulty, (50 A
W)

Cpuestion 3
This guestion corrles 355 of e warks for this

aszigrmmeend, ard tesis Obfectives [ 3 ond & of Block 5
amd Obfeetives I, 2 4, Fand 7 of Tapic S X, Parr ]

fa} 08 proarks)  Considering the mixiure of nilrg
oxide (MO} and nitrogen dioxide (NOL) represented

conventionally as MO, summarize carefully (5] the
reactions responsible for s peneration as a result of
the operation of internal combusfion engines, and
(1) the harmful effects it may have i the environment,
both dircctly and by its involvement in the production
ol edher polludants,

Your answer showld be logically  structured amd
cormcise, wol excesdiig S0 words, aed should inclwde
relevant equations. L do 3 marks will be awarded for
a cleor, cowreire amd fogrioal sivle,

() A prarks)  Drescribe bricfly the way in which the
composition of the exhaust gases leaving a combustion
engine operating under mer cridizing conditions varies
with the air:fuel (A'F) ratio (& diagram & not
required). Hence, discuss bricfly why the threesway
catalytic converter is unsuitable for use with engines of
thee “lean bawrn’ tvpe. [ T80 130 wards )

{c) (I3 marks) A recent attempt to overcome the
problem of MO, emizsions from lean-burn engines
examined an armangement of (wo successive catalys*
beds, the frst confaining  platinum  supporpe:”+H
activated carbon, which gi R [ T
conversion at 200 7C, The reaction Wever, proceeds
via two parsliel retss complete =I:|ucl_mn of M1
No and partial reduction se.-ous oxide, NaGv Al
200°C, the second of the: Processes. predomintes,
senerating significant amo -5 0F MO, undesinable as
a contributor to both strag EWE:;;IU:E[‘ ﬂ:[-:{f;':{ﬂ
the greenhouse effect, Thys e catalysl 1 '
bed is required to have high TVity for N, reduction
to Ny OF various potent candidates, the imest
promising were found to pyobalt-thodium suppyricd
on the mineral hydrotalcp fCo-RIWHE} and the ot
form of the zeolite ZSMSFE-£SMS).

(i) It was found to be gvenlagecus (o ject propenc,
C1H,, at low concentran into the exfaus stream as &
entered the second cgivet bed. MO conversion o
M, under these copiions over Co-Rhit gnd Fe-
FEMS i3 shown as glunction of tempéeratione i Figure
T, Identify whickol the two catlysts s the more
efficient, discussig briefly the neasonls) for your
choice. (abouy 7 words)
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