(.32 The catalytic activity of palladivm—gold alloys
for cyclommerization of acetylens (cthyne) (o benmemne
is thought 1o depend on the size of the Pd-atom clusters
present in the surface liyer. A series of disordered alloys
with different Pd compositions was prepared by
evaporating a gold Alm onto a palladiom subsieate and
anncaling al various temperatures fo intermix the two
metils. The relative aumbers of isolated Pd atoms, Pd-
torn pairs and Pd-atom triplets 1 the surface could then
be estimaled by adsorbing OO and determining the
amounts of hoearly, 2-fold bridge- and 3-fold bridge-
honded species uging EELS (Figure 6.4). Select from
the key the fwe datements that are incorrect.
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Fipare 6.4 Yariation of EELS penk inlensities for CO
species adsorbed on Au=Pd alloys annealed ar vanoos

LErnperalres.

EEY for (632

A An increase in the clectron density in the Zn”
LUMD (lowest unoccupied molecalar orbital) in
adsorhed CO will lower the Torce constant of the
C—{ bond,

B The C—0 vibrational fréquency in OO0 sdsorbed on
Pd warics with adsorption site due to differing
degrees of back-donaton of charge from the metal
conduction band to the 5 HOMO (highest occopied
mdecular orbital) i the adsorbate.

C The surfaces of Au=Pd alloys annealed ar
temperatures below 300K contain @ significant
nurmiber of Pd-atom tripleis.

I The number of Pd-atom triplets in Au=Pd alloy.

surfaces increases with annealing temperature
beyvond 700 K o reach a platess af 90K,

E In Au-Fd alloy surfaces annealed a temperatures
below 50K, pallsdhium s predomimantly in the
Torm of isolated atoms sumounded by Ao atoms.

F With increasing anpealing lemperature, the number
of Pd-atom pairs in Au-Pd alloy surfaces increases
o maximurm and then Galls again,

.33 The onentation of the molecular plane of
sisorbed benzene with respect tooa MNill [0 substrate
can be determined by monitoring the m-clectron system
m the adsorbate, Select from e key the one echoique
thit would be mosf suitable For commying out this
CRperimem-

KEY for 0633

A Work funciion measurement

B Low-energy electron diffeaction (LEEDY

C Swriace extended Xeray absorption fine struciure
(SEXAFS)

D X-ray photoclectron spectroscopy {XPS)

E Ultravinke: phoocloctron spectroscopy (LIFS)

[ Avger eleciron spectroscopy (AES)

36.34 Following benzene adsorption on Ni(l 103,
hesting o 630 K canses decompasitiion of the adsorbate
i leave the surface covered by anoordered corbon Bayer
with the unit mesh shown in Figore 6.5, Select from the
koy the o stalements tht are eorrect.

i

Figore 6.5 The unil mesh of the carbon Toyer formed on
Wil 1 1) by decompositon of adsorbed benzene. Mote that the
pmil!i-:ms ol the adsorbed cashon abms are mad showT

KEY for 6 34

A Inerms of the (or ) noamon, the carbon sructure
is Ni{ 1 10)4 x 5).

B Interms of the (m o) notation, the carbon struciure
s N1 IOWS % 4).

i Interms of the (@ x0 mh notadion, the carbon strpciorn:
is N1 100c(S % 4).

[ The fractional surface coverage of carbon must be
5.

E The fractional surface coverage of carbon must be
1.

F  There iz insufficient information 1o determine the
fractional surface coverage of carbon,

635 Select from the key the fwe statements that are
incorrect.

KEY for Q635
A The LM M; 3 Auger iransilion in a vanadium atom
involves-electrons in the 25, 35 and 3p levels.

B  Because vibration of the N; molecule is nod
accompanied by a change o dipole moment,
pdsorbed dinitrogen, Mafad). iz not detected by
infrared reffection absorphion speciroscony.

2 Adsorbed dinitrogen, Mi{ad), iz detectable by
efcctron energy  loss spectroscopy when  the
scattening is observed in the specular dircction.

[ Exrended X-ray absorpion fioe struciene: provides
information on the coordinstion shells surrounding
the ahsorbing stom.

E Scanning iunnelling microscopy and scanmng
Auvger electron speciroscopy are comparable m ther
sensifivity to the chemical identity of different
SpEcies ol a swrface.



