PART H (Blocks 7 and &)

6,36 to Q6,42 In answerng these questions, you will
necd o ouse the dota on a metal X and (5 compounds
griven below. Any other information you need should be
taken from the 5342 Duata Book,

(a)  Themodynamic data at 298, 15 K

— e

Substance  State Al AGE i
Elmol™  Kmol? JTKE mal™

X 5 0 Iy 64,2

X0 % ~178.7 —147.3 125.6

(b AL Z29E 15K, the standdard electrode potential of the
(XM couple is a4 follows:

XHaq) +e =Xisk ERXMX) =034V

(e} AL 29515 K, the standard solubiliy product of the
medab(l) sullicke, 45, i

K2(X.8) =6a05= 107"

Q6,36 With reference 1o the information provided,
seleet from the key the ore correct stidemeant.
KEY for 06.36
A The standard electrode potentiol of the (XX
couple is defined 10 be the standard emf of the cell
represented by the following cell diagram:
(s WX g IH g HH 22), P

B The value of .'_‘n.ﬁrﬁ (R, an) 1% related 1o the standard
clectrode poteotial of the (XX} couple by the
[olipwing expression:

AGE (X*, ag) = ~FEZNX)
where F is the Faraday ¢onstant,

C The solubiliny, 5, and standard solubility prodoct,
.FL':;‘, of 255 are related by the following expression:

i [Hr?]h"llr.}.-?
where ¥4 is the mean ionic activity coefficient of

Ma5
[ For the cell represented by the following cell
diagram
AptsNAgCIsRC-{ag WA GaqIMs)
the implied cell reaction iz as follows:
Seare) 4 Cl{ug) + X agg) = ApClis) + Kz}

Q637 What is the standard electrode porential m
20815 K of the following couple? Select from the key
the value ihat s closest 1o your answer.

H35(s) + e = IX(s) + 5+(ag)
KEY for O6.537

A 134V D +#26V
B =05dW E +EGY
C -0ITY Fo+128Y

06.38 This question is concerned with a hypothetical
battery system for which the overall cell reaction can be
wrilten s Follows:

Mo ONEY + Zals) 4 Ha {0 = 2X05) + Zal0H {2000, 14)

Given that the half-reaction at each electrode involves
the transfer of fwo clectrons, and assuming that AHS
and ASS for reaction 6,14 do not vary with
temperature, what is the standard emf of the cell at
B0 (35515 KT Select from the key the value that 15
clasest (o your answer,

KEY for (6.38

A LTIV D 1LI18Y
B OETY E 142V
C 092V F L74V

5,39 fo 6.42  These questions are concerned with

the electrochemical cell represented by the following

cell diagram:
X)X (g INI* (ag )INi{s)

Only those species shown in the cell diagram take part
in the cell reaction, Assume that steps have been taken
1o eliminate any liguid junction pientials,

06,39 Calcalae the standard emf at 20815 K of the
cell represented by cell diagram 6.15. Select from the
key the value that is closest (o yodr aswer.

{6.15)

KEY for (6,39

A +092V E 0,10V
B HI5RV F 044V
C +Hl44V G 058V
D +LI0V H 092V

Q6.48 The key lisis statcments about the cell

represented by cell diagram 6.15, which s set up under

standard conditions at 298,13 K. Select three correct
slatements from the key.

KEY for (36,40

A The spontaneous cell reaction is as follows:

Miis) + 2X(ag) = Ni*{aq) + 2X(s)

B Under balanced (zero-current) conditions, the
potential difference {Ad) across the metal-solution
interface in the half-cell on the right-hand side of
cell diagram 6. 15 must be .24 V.

0 Under balanced (zero-current} conditions, the mckel
electrode will be the positive electrode.

I Under balanced (zero-current ) conditions, the mabes
of the oxidation (X = Mg} + <) and reduction
KWag) + e =+ Xi(z)) resctions ot the metal X
electrode will both be zero.

E When the cell is operating spontaneously, the metal
X electrode will be the anode.

F If current i5 drawn from the cell, the only reaction
gocurring al the nickel (Ni) electrode will be the
rechetion of nickel ions (M2 ag ) o nickel meial.

G IF current is drvam froan the cell, the overpotential a
e metal X elecirode will be positive.



