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Applying the Nernst equation {which is given on the data sheet) to the (M*M) couple
tfen pives:

Em E? = (RTT2F) In {a{M¥aiM*=)]
= E9 + (RTI2F) In e BA), since a(M) = |
m [+ -042)] W =—hE2 Y
| Cemrineenr Sec Block 7, Section 2.3 and SACY 24 for similar exampies. |

{51 The metal M oanll have a tendency 1o cormode {under the specificd conditions) if
E=E_—E_ =0, where

i E,=FEM*M) witha(M™*) = o(M*0c® m 109 (the crterion for corrasion
estabhizhed in Topie Suedy 3, Secton 2,

S0
E., = EPM> M) + (RTT2F)In 10-*
= [4D0 + (17T V =—0.58 V

(i) By s the elecirode potential of the appropriate cothodie reaction. In general, this
can be cither:

H'ag) + ¢ =iHsg): E® =000V

W)+ 2H ag) + 20 = H 00, E®=1.23V
Fromy these values, oxyzen reduction will always provide the more positive volue of B,
and im aerated water it is also the more likely process. Applying the Nemst equation:

alHa 0}
{al Oy 3" falH* )
Assuming a{H.00 = 1 and a(05) = p(O;¥p™ = 1 (that is, pi05) = 1 bar), and given the
delinition of pH = —log afH*), this reduces o)

E=E® _(RT12F}In

E=F®—00592 pH
=093 Y aipH 5
Thus, E= E,, —E, = 0, amd the metal does have a tendency to.commode,

A further azsumption iz that at pH 3, the metal is unlikely io be pushed into the
passivation domain by formation of a surface film of insoluble hydroxide.

() There are several possible experiments that could be described here, The two that
are discussed in some detail i Topic Sudy 3 are the drop experiment (using an
acidfbase indicutor, together with ane for M2 il possible; of, mon cormosion) and 2 cell
set up with metal M electirodes in which oxygen & passed over one of these. [You
should describe only one of these cxperiments. |

This tvpe of comosion occurs when s metal in contact with a solution 15 exposed o
different oxygen concentrations.  Typical examples inolwde:

» when a paint surface is chipped;

» exisience of crevices in a metal surface;

= mistal pipes above and below water lines;

# meial pipes embedded in sand and below water;

s metal pipes passing through soils of different oxygen permesbility.



