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SAQ 7.7 Insert values of T =310 K into Equation (7.19) to calculate the
potential of the cell Pt |Hxg)|HBr@aq) |AgBr ) |Ag -

SAQ 7.8 Repeat the calculation in SAQ 7.7, this time with T =360 K,
and hence determine AScel.
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SAQ 7.9 A different cell has an emf of 1.100 V at 298 K.
The temperature voltage coefficient is +0.35 mVK™!. Cal-
culate AGcely. ASceny and hence AHen, for the cell at
298 K. Take n= 2.
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SAQ 7.10 Consider the cobaltous ion | cobalt redox cou-
ple. Write an expression for its electrode potential.
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SAQ 7.11 Write down an expression for the electrode potential of the
bromine | bromide couple. [Hint: it might help to write the balanced redox
reaction first.]
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SAQ 7.12 Write an expression similar to Equation (7.29) for the 2:3
electrolyte Fe;(S04)3.
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SAQ 7.13 Calculate the relationship between concentration and ionic
strength for the 1:3 electrolyte CoCls.
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SAQ 7.14 Prove that the simplified law becomes the limiting law at very
low I.
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SAQ 7.15 From Worked Example 7.15, the mean ionic activity coefficient
y: is 0.911 for CuSO,4 at a concentration of 10~ moldm™3. Show that
adding MgS0O, (of concentration 0.5 moldm’3) causes yy of the CuSO4 to
drop to 0.06. [Hint: first calculate the ionic strength. [MgSO,] is high, so
ignore the CuSO4 when calculating the ionic strength I.]
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SAQ 7.16 A wire of pure copper is immersed into a solu-
tion of copper nitrate. If E® =0.34V and ECu“,Cu =

cu?*.cu
0.24 V, what is the concentration of Cu?*? Assume that
a2, Is the same as [Cu**].
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SAQ 7.17 An SSCE electrode is immersed in a solution of [NaCl] =
0.1 moldm™3. What is the value of Engciag? Take E:gCI.Ag =0.222 V. Take
all yx = 1. [Hint: the activities anagc) and a are both unity because both

; (A
are pure solids.]
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SAQ 7.18 The concentration cell Zn|[Zn*"](c = 0.0112 moldm™>)|[Zn*T]
(c=0.2 moldm’3)|Zn is made. Calculate its emf, assuming all activity
coefficients are unity.
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SAQ 7.19 An emf of 0.2532 V was obtained by immersing a glass elec-
trode in a solution of pH 4 at 25°C. Taking Escg) = 0.242 V, calculate the
‘electrode constant’ K.
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SAQ 7.20 Following from SAQ 7.19, the same electrode
was then immersed in a solution of anilinium hydrochloride
of pH = 2.3. What will be the new emf?
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SAQ 7.21 Effectively, it says above: ‘From this equation, it can be readily
calculated that the emf changes by 59 mV per pH unit’. Starting with the
Nernst equation (Equation (7.41)), show this statement to be true.
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SAQ 7.22 The emf of the cell SHE |AgT|Ag, is 0.621 V. Use the Nernst
equation to show that aag- =1073 if £;=0V, but only 4.6 x 10~* if
E; =20 mV. E:g*,Ag=0'799 V. [Hint: to compensate for E; in the sec-
ond calculation, say that only 0.601 V of the emf derives from the Ag'|Ag
half-cell, i.e. Epg+ pg = 0.601 V.]
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SAQ 7.1 An electrolysis needle (i.e. an electrode) delivers 1 nmol of
electrons to a hair root. How many faraday’s of charge are consumed, and
how many coulombs does it represent?
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SAQ 7.2 10-1°F of charge are inserted into a hair pore through a fine nee-
dle electrode. Each electron generates one molecule of a chemical to poison
the hair root. How much of the chemical is formed?
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SAQ 7.3 How much aluminium metal is formed by passing 2F of charge
through a solution of APP* ions? [Hint: assume the reaction at the electrode
is AlP* 5q) +3e” = Als).]
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SAQ 7.4 Write the cell schematic for a cell comprising
the Fe3* Fe (positive) and Co?*.Co (negative) couples.




image5.png
SAQ 7.5 A manganese dioxide battery has an emf of 1.5V and n=2.
Calculate AGcel.
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SAQ 7.6 The emf of a lithium watch battery is exactly 3.000 V at 298 K,
but the value decreases to 2.985V at 270 K. Calculate the temperature
voltage coefficient and hence the change in entropy ASe during cell
discharge. (Take n=1.)




