Crucstion
(ol The required value of £ 15 obtamed by reading ofT from Figure 2 the value of
Tog 1308 mr 3 st which the Tafel plot for the prociss

M {og) + 2e = Mis) (1
intersects the horizontal line @ ¥V =—08V (relative o the 5 HE). In this case.
IoglitAm e =5 o= 1 Am=,

This valwe of the exchange current density is a measuee of the rate of the oxidation

(M — M*") and reduction (M2 — M) reactions at equilibrium, under the experimental
coditions.in Figure 2 = that is, a0 29815 K owith a metal M electrode dipping into a
solution of a particular pH, and conlaining unil concentration {1 mol dmy ¥y of M2 jons.

{id A 00V, neither of the reduction curves has been reached — that i, oxidation is
tending fo occur, Thus, metal M would wnd i coreode (M — B2y and Hy {if there is
any present io the solution} would be oxidized 1o H”.

AL=IB Y, the ‘H' curve 15 reached. HT 1ons will be reduced, wath Hy gos beang
hiberated af the metal surface; metal M owouid stll be undergoing carosion,

Ar B0 Y, both processes can oocur, but the rate of H; Hberation will exceed the rate of
procuction of M. The current efficiency for production of B will be Tow (< 3075,

This situation would continge until the potential becomes more negative than =11 V.
Thereafter, the rate of production of M owill exceed the rate of liberation of Hy, and the
current efficiency for the production of M will increase.

Question 6
(f} From the stoichiometry of reaction 12,
ICH-OH{g) = ChH e + 2H, 00z (12)
the expression for £ is
L afCaHy i al HaO)*
{a{CHOH?
where a represents the activity of cach species, The expression for K is
Frlo F':C‘?Hi .H.F-": "?{”I‘l
’ [ p{CH:OH))*
where p represents the pariial pressure of each species.

Assuming ideal behaviour for each gas, @ = pfp®, where p® is 2 standard pressure
{= 1 bar). 50

K®= | piC,H  Wp® [ p(H,01p® )

[ CH OH ) p =
o PCHO p(H00  (p® )
[p{CH;OH})? pR(pe P
== K},l'pﬁ

The temperature-dependence of K is determined by the sign of AN : K2 will increase
with increasing T if &HE is positive, and decrease if J'!.HE iz negative. Taking
information Irom the data sheet, for reaction 12;
AHZ = AHPCH,, g) + 2 AHPTHLO, 1) — 2 AHP{CHLOH, )
= {523 + 2241 &) — 2—200.T1] kJ mol-
= =209 kI maol-!

Hince ﬂHE < {1, K= will decrease with increasing T.



