6,26 to (0,28 These gquestions refer w0 the labels for

thee arroows marked 4 to 6 in Figure 6.3, In each case, you

aeg asked o select the o eorreet label from the key.

KEY for Q6.26 to (6,28

A Activation energy for physical adsorplion.

B Activation cnergy For chemical adsorption.

o Actvanon ewergy for desorption of X molecules
froam the meetal sarfuce,

[ Enthalpy change for chemical adsorption.

E  Enthalpy change far physical adsorpiion.

F o Dissociaion encegy of the chemical bond between a
met] surfmee sere and an adsorbed X stom,

{3 Bond dizsociation eneroy of Xalgh

Q6206 Select from the key for 6,20 w0 0628 the
label for the amrow marked 4 in Figure 6.5,

Q62T Select vomn the key for Q626 o Q628 the
label for the armow marked 5 in Figure 6.3,

6,28 Select [rom the key for Q626 to 628 the
label for the amow marked & in Figure 6.3,

(.29 The heterogemeousty catulysed reaction
Adgh + Big) = Clgh + Dig)

aecurs by an Bley-Rideal mechanism in which the rae-
lmniang step s the reaction befween & i the gas phase
and adsorbed B, Assuming that the products of the
reaction. are desorbed as quickly as they are formed,
sebect fromthe key the expression for the theoretical rate
cquaiion for this reaction, wheee kg s the theoretical rate
constant, and gy and by are, respectively, the parial
pressure and adsorption cocfficient of the species X

EEY for .29
B Kby oo o o
(14 by pry + b py + b pe + By oy
B rmiilalabuly
(1 by g )
O ra b PalaPy
(0 + b g V¥
r= S0Py
(b 1

E r= %.ﬂ
(1 + Byl

1)

P tolaPapg
(b pad

G r= Kt P P
(laby oy + 8y ey + Bepy 4 By g

Q630 The statements in the key refer oo the
dizcussion of emission control catalysts for petrol-driven
vihicles in Topic Smdy 2, Part [ Examine the
statements in the key, and then select fweo that are
correct.

KEY for Q6,30

A Dual-bed catalysis require an extra supply of air
be injected into the exhaust ahead of the oxidation
citalyst n the second bed,

B When the engine in a petrol-driven. vehicle is
operating under fuel-lean conditions, hizh levels of
hydrocarbons and carbon monoxide are produced in
the engine,

C I the three-way catalytic converier, the water-gas
shifl reaction iz the most important reaciion lor

removing  carbon monoxide under fuel-lean
conditions

I In the Pi-Rh/Cely-AlQxy three-way catalyst,
platinum is the compoment that 13 mainly responzible
fowr removing MOk,

L dn the F-BEh/Cell;~Al0y thres-way catalyst, the
ovdy role of the ceria (Celly) 15 1o act a5 2 stroctueal
promcder 10 prevenl sindering of the preciows metal
Components.

o Bulfur is stored by the three-way cotalyst under foel-
fean conditions, and released wnder fuel-rich
comditions.

PART G (Black &)

20,31 In the X-ray photoeleciron spectrum of o clean
vanadium surface, a peak due o V{2p, ) emission is
obeervid ot 4 binding energy 5122 2V, Oxidation of the
surface by heating in an oxygen atmosphere causes this
peak o shift w 515 eV, With a bulk sunple of the oxie
Waldy, the corresponding peak ocours wt 516eV. Selec
frown the key il e statements that are ineorrect,

KEY fior (6.3

A Changing the energy of the X-ray source would alter
the memsured kinetic energy of the V{2p, ) peak for
the cleun surface.

B  Changing the encrey of the X-ray source woulkd alter
the binding energy of the vanadiom 2p elecirons in
the clean surface.

' The complede XPS specimim from the clean surface
will contain 1wo peaks due oo vanadiom 2p
STISSTHL.

[ Heating the oxidized sample in vacoum 0 cause
diffuston of oxypen from the surface layers into the
bulk would defintiely mer alter the miensiy of the
O 1=} peak, which occurs at 529 %

E The change in the "u"lf'lpw]- banding energy observed
on oxidation shows that, m the process, negative
charge has been transferred from vanadivm to
GRYERT

F The smaller ¥i2p, ) chemical shift for the oxidized
film compared with the shift for bk Vo Oy indicates
that the oxidstion stuie of vanadivm in the oXidized
fillm is likely 1o b less than +35.



