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Figure 4.4 The EELS specira of a Wi 1IN surtace cxprssd
o OO0k ol (a) bow fracthomal coverage, ond (b} high fractignal
COVETAME.

U0 Select from the key the fwe statements that are
imeorrect

KEY for Q4110

A X-ray photoclectron spectroscopy is a surface-
sensitive Lechnigue because the path length of
photochectrons in solids is shonl.

B The sdsorpieon of atemic oxygen ona nickel surface
is expecied o increase the work functon of the
surface,

o In the phodoelectron spectrum of a heavy clement,
three peaks are observed for the 47 subshell, due o
the effect of spin—orhit coupling.

[ Auger cmission ovours duning the decay of an on
that has lost an electron from a core level.,

E  Surfuces that have high Miller indices can be
descrbed as terraces of lower index structure,
separated by steps,

F  The inensites and positions of spots in the LEED
pattern of an ad=orbate on a surface — for cxample,
the Fe(l 132 = 1)-H surface—are identical,
regardicss of whether the adsorbate 15 Tocoied at
bridged sitcs or at top sites.

G The EXAFS echnigue does sot readily distinguish
between neighbouring atoms ol similar distances
from the absorbing atom, if the atomic number of
the meighbouring atoms differs only shighely

H  The ares of surface sampled by the 3TM echnique
can be approximately 104 times smaller than tha
achiewved in SAES.
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BLOCKS 7 AND § (TMA 04)

Pares A and B of this Section comprize typical - probdens
in the general area of egquilibrian elecirochemisiry.
These guestions provide valuable proctice in wsing
electrode  potentials  {andfor other kinds  of
thermrodynamie date, i appropriane), and in applying
the meany ferms, comveniions, efc. infroduced in Block 7,
Pari O covers important definiiions, concepls ol
results discnssed in Block 8 working throwugh these
guestions will alve hkelp you o check  your
understanding of the way kinetic factors influence the
bekaviowr of practical electirochemical systewms.

SECTION 5

FART A

e queesiions i Part A fest ONyfectives 1, 2, 3.4, 6, 11,
12, 13 tond 16 oof Blewck 7.

In answering the questions in Par A, you will need o
ise the data on a metal X and its compounds given
below. Any other information you need should be taken
friom Block 7 and the 5342 Data ook,

Where necessary, you should assume that all sub- |
stances (pases, ligquids and solutes, including sgqueous
ions) behave ideally, and that AHL and 415',? for the
reactions of inerest do nod vary with temperamre.

(a) Thermodynamic date of 29805 K for the meial X
amd 1% oadde

. Substanee  Stale MF M;,—“"' 59
kI mol ™! kJ mob ! R T
X 5 G 0 0y
s s -10801  —99R3 5.0

(b At 298,15 K, the standard electrode potential of the
(XK couple 15 as follows:

X (ag) + de = X(s) E¥ = 055V

{c) The standard solubility product of the metal(1H)
hydroxide, K{OH},, at 298, 15 K is:

K2 (X(OH);) =745 % 107

0O5.1 What 15 the value of J‘_I.E_Tru CHH ag kI mod-? at
9515 K7 Belect from the key the value that iz closest o
¥OUF AMSWE.

EEY for (5.1

A #1592 D —=53.1
B 4830 E =330
C o +53.1 F —15392

5.2 What is the standard clectrode potential at
20815 K of the following couple?

H{OH}E)+ 3e = Xis) + 30H (ag) (3.1

Select from the key the value that is closest to your
ANEWET,

KEY for Q5.2
A 263V E -0.14V
B -153V F L4V
C —138V G +1.24V
D =124V H o +1.53Wv



