Craestion 11

{rd {8 marksl A latlice point representation of the structure of the 1 10 sorface of 2 crysial
of the fre metal M s shownoin Figune 3,
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Frgmre 3 The (1 01 surfsce of the foo mctal M.

(1) Srare what 15 mesnt by the term “surface omi mesh™amd sketch the unit mesh for this
surface, labelling it in the conventional wiay,

L) Carbon monoxide adsorbs o thissurface to produce an adsorbane strsciurn: denoted by
BACLTOOC = =00 Explain what iz meant by thas oodateon, anchsketch the unit mesh of this
pedsorhote structure. With the aid of your skeich, determine the fractional surface coverase of
L

({2 maris)y  The (D10) surface of this metal orvaial i i be prepared Tor study by X-ray
photocleciron spectroscopy {XPS ) and electron encrgy loss speciroscopy (EELSL Describe
how the surface should be treated for this purposc, giving vour reasons.

(e (M mrarks) Bxplain with the belp of oosketch, b withour piving experimenrad details,
Lhe principles of surface sudies by each of the following rechnigues:

{i}  X-ray photoclectron spectrscopy (XPS)
firy - Blectron energy loss spectmscopy (EELS)

In cach caze) siptethe Kind of anformauon that w5 obizmed and indicate how: voo sould
iderprel the cxpeomental results, stating any information that would be needed Tor this
interpreation. Lse the example of OO adsorption on o metal surface to illusteate your
discussion of EELS.

[END OF QUESTLON PAPER]

% Erriried inthe Dained Kingdom by Litkmerk Limstod SMESpecimen



