PART I1

(estion 7

st 8

Atrempt cay THREE of the foltowing FIVE guestions, You are advited fo spend abour 35
miimntes ot each of the three quesiions, Each question carries 20 per cont o the toval vk
Jor Bhex exoation.

A metal M Ferms i sparingly soluble hydroxide, BMEOH). At 29315 K,
KD IMIOH)) = 548 = 1001,

For the MM couple:
M2tagl+ Je=Misk  FYN9815 Ky =040V

(e} (5 marks)  Use the information shove to calculate the standard eloctrode potential a
B K ol the fodlowing couple:

MIOH R+ 2o = Mz + 20H Tag) {13

{f) (8 marks) Taking any further information you need from the data sheet. confinm that
the mreial M has a thermodynamic endeney toocorrode in contast with semted sater that is
slightly acidic {(pH 5). Explain your reasoning and state any assumptions involved in your
ANSWET,

() {7 ks Buppose that the metal M commodes by differential aeralion comosion.
De=cmbe an cxperiment designed: io illostrate the prmciple of this tvpe of corrosion, aml
outling, giving examples, the sort of situation in which it is likely 1o occur in practice.

The oxidation of thiosalTate jon, 520927, by fodate fon, 1057, in acidic solution has the
following time-independent stoichiometry:

652035 (agy + 105 {agq) + 6H gt = Iaq) + 355063 ) + JHOK0) {14}

e} (& marks)  Describe in full, St withont greing experimental desail, how the method of
initial ratss may he wsed 1oestablish the experimental rate equagion Tor this reaction. What is
thez mmain repson for using this method in kinetic sndies?

() (12 mmerks)  For an expenment at 300 K with the inital concentration of bydroren ions,
[H= . equeal to 103 10°% mod dm—*, and the initial concentrations of thinsulfne ioms and
iesdute ioms hoth in large excess. the experimental rale equation wes found 1o be:

f=kp[H*]

After L5 s of reaction, the concentration of jodide fons, [I7], was Tound o be
2.5 % 10~ mal dm—3.

0t Wharis the concentration of bydrogen ions, [H® L after 0,5 s of reaction?
(i) Wheat s the valoe of the pseodo-second-order rale constant, £y 7

G} I all of the experimental conditions are kepl the same, cxeept that the temperatur: is
ingreased o 308 K, then the value of the paendo-second-order rate constant, £, is found w
douhie, What i the activation energy for reaction |47
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