{Juestion 2

This question carries  18% of whe marks for this
assigement, and fests (bfectives 1.3 £ 1L B3
and 14 af Block 7.

This question is concerned with a metal ML AL29ETS K,
the standard electrode potential of the (MZ*|M) couple
187

M2 '(agq) + 2e = M(s)y £ =62V

Thermodymamic data at 29815 K for metal Moare as
follows!

AHY AGE 52
kJ mol ™ kI maol ! JE™ mol™
Mis) 0 W 158

Any other information you need should be taken from
Block 7 and the S342 Dara Book,

{#) (3 marks) Caloulate the value of AGT (M, ag) at
208 15K,
{b) (/5 marks) Metal M forms a sofubie chloride,

MCl,, which is fully dissociated in aquedus solution as
follows:

MClais) = M2 *(ag) + 2C1-(ag) {5

An electrochemical cell is constructed by suspending 4
metal M electrode and a silver/silver chloride elecmode
in an agquecus solution of MCly. The cell is represented
by the following cell diagram:

Agis)| AzClis)]| MCla(ag) | Mis) ()
(i1 Write the implied cell reaction for cell diagram .

(it} If the concentration of the MCl: solution is
i.05 mol dm-?, calculate the emf (E) of the il al
MW ISK. Stre  corgfully  any GESRmpLoNs oF
appreevimaticnes el Vo wrirke.

What 4 the spontaneous cell reaction under  these
conditions? Identify the anode and cathode, and state
which will be the negative electrode.
Tptow woulkd you accetnl for any difference betwesn
i ealeiioies: walve of E and the measured emf of the
sell? !
Thie mearhs for part pend writl :’H' dwardcad :lm_,cu'.l'm__:.': fih 2
marks; fiil I ararks; (iff [} omarks,

o

uestion 3

This guestion corries  23% aof the marks for this
cssigrmmeny, ard fests Ciectives 1.4, 11, 13, 14 and 16 af

flock 7, and Ohjectives 11,12 13 and 14 of Block &

gadiom  perchlorate, MaCkDy, tan be prepared
electrobviically by the anodic oxidation of agueous
chiorate ioms, CHO;, as follows:

Cl0{ag) + HaOll) = C10 (ag) + ZH (aq) + 2e {7

Hydrogen evolution tzkes place ol the cathode. so the
averall cell reaction can be represented as:

Ol -tag) + HaOdl) = CI0y (ady + HaAg) ]

{a) ({2 marks) One type of diaphragm cell uses an
electrolyte  feed containing  CH and ClOy at
concentrations. of 4. 3moldm*?  and 1. Smoldm™,
respectively. The electrolysis is run at B2,

Use information from the 5342 Data Hemak 1o detenmime:

(i) the values of A, , and hence £, for the owerall
cell reaction (equation 8) at 60 °C; and hence

(i) the  minimum potential  for  the desired
electrobysis under the conditions specihed above,

Gigte,  owd  eowiment  oR,  any aEsuRpions - or
Ay atinns frverdved i wour calculafitems.

(h) (11 marks) In practice, the type of cell outlined in
part (a) uses platmnum anedes and steel cathodes. When
ran such that the curment efficiency for perchlorate
production is 90%s, the applied cell potential 15 rypically
in the range 4-4.53V

(i) What other product i likely to be formed at the
anode, and why would this be expected 10 affect the
current efficiency for perchlorate production (fwa or
thiree senfonces)

{11} With reference to the seneral expression for cell
potential (Block 8, equation A6, p. 38 identify and
discuss fricily the factors that probably ontribute o the
difference between the acrual applied poatential and your
Iheoretical estimate in part {a). (Alour 00— I 50 wonrels)

Duestion 4

This question  carries 32% of the  moarks  for his
assignment, and fests CObjectives | and 2 of Topic Stedy 3,

{a) (27 marks) Use graph paper 1o constroct an Ewvans
diagram (potential difference versus logli type) lo
determine which of the cathodic peactions {equation 10
ar 117 s likely to couple with the anodic resction m
equation 9 for the uniform corrosion of metal 7 at phl 3
and 298.15 K, under (i) sgitated conditions and (i1}
unagitated  conditions.  Estimate the  corresponding
comrosion current densitios.

Lise the following information (all at 295,15 K} taking
any further data or irformation required from the 5342
Dt ook and Topic Study 3.

Arendic Peactice
Fis) = Z2taq) + 2ot ENZM ) = - 100V {9}

Under standsird concentration condifions o pH 0 on 3
syrface composed of metal 7

T o= 2.0 =107 AME
The value of i, is propoertional to bath [72*] and [QOH"].
athodic reactions
iy H'(ag)+e - YHAg) {10}

Undet standard concentralion conditions on 3 surface
composed of metal £

g = T =10 At

The value of i, s proportional to [H |5



