14.3 Redox Equilibria HW MS

1.
(a)
Platinum electrode  (1)
Hydrogen gas  (1)
H+(aq)  or  HCl  or  H2SO4  (1)

298 k  (1)
100 kPa  or  1 atm  or 1 bar  (1)
1 M  [H+]  (1)
6

(b)
(i)
1.61 V  (1)
(ii)
Positive  (1)
2

(c)
(i)
1.36 V  (1)
Left to right  (1)
Allow on diagram
2

(d)
Ce4+ + e–    Ce3+  (1)
V3+ + H2O    VO2+ + 2H+ + e–
or reversed

or
V3+ + 2H2O    VO2++ 4H+ + 2e–  (1)
or reversed

Ce4+ + V3+ + H2O    VO2+ + 2H+ + Ce3+
or
2Ce4+ + V3+ + 2H2O   VO2+ + 4H+ + 2Ce3+  (1)
3

(e)
VO2+  (1)      VO2+  (1)
2

[15]

2.
(a)
Oxidising agents take/remove/accept/gain electrons  (1)
Not ‘electron pair’
1

(b)
(i)
Cl2(g) at 100 kPa / 1 bar / 1atm  (1)
[Cl–] = 1 molar / 1M  (1)
Allow 1M HCl

Temperature = 298K / 25°C  (1)
Do not use list principle for other incorrect species

(ii)
Lower [Cl–] or reduce temperature
Increase pressure or concentration of Cl2  (1)
CE if change incorrect

Equilibrium displace to right  (1)
or if reduced temperature given, reaction exothermic

Allow a correct explanation when no change given
5

(c)
(i)
Cl–  (1)
(ii)
Fe3+ ;  (1)  NO3–  (1)
Penalise by list principle

Note: H+ is incorrect

(iii)
V2+,  (1)  Fe2+  (1)
Penalise by list principle
5

[11]

3.
(a)
Reducing agent
Br2
(1)
Half equation
Br2 + 6H2O  2BrO[image: image1.wmf]–

3

 + 12H+ + 10e–
(1)
2

(b)
(i)
Temperature 
298 K or 25°C
(1)
Concentration
1.00 M or 1.00 mol dm–3
(1)
(ii)
Secondary standard electrode 
calomel 

or Ag/AgCl
(1)

Reason 
Easier to use 

or hydrogen electrode
(1)

difficult to use

4

(c)
(i)
[Co(H2O)6]3+
(1)
(ii)
[Co(H2O)6]2+
(1)
(iii)
E[image: image2.wmf] for [Co(CN)6]3–/[Co(CN)6]4– is negative with respect to H+/H2
(1)
Electrons flow to H+/H2 and H+ reduced
(1)
4
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4.
(a)
(i)
Orange
1

(ii)
Red-violet/ruby/violet/ green
1

(ii)
Purple
1

(b)
Fe2+ or Fe(II)
1

(c)
(i)
6 or (VI)
1

(ii)
3 or (III)
1

(d)
(i)
MnO[image: image3.wmf]–

4

/Mn2+ has a more positive Eο value than Cl2/Cl–
1

or data used
and will oxidise Cl– or change Cl– to Cl2
1

Allow converse answers

(ii)
[image: image4.wmf]2

–

3

/HNO

NO

 has a more positive Eο value than Fe3+/Fe2+
1

or data used
and will oxidise Fe2+ or change Fe2+ to Fe3+
1

(e)
(i)
0.5
1

(ii)
2Mn2+ + 8H2O + 5S2O[image: image5.wmf]–

2

8

  10SO[image: image6.wmf]–

2

4

 + 2MnO[image: image7.wmf]–

4

 + 16H+
Both SO[image: image8.wmf]–

2

4

 and MnO[image: image9.wmf]–

4

 on right
1
Balanced
1
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5.
(a)
Hydrogen ion concentration: 1.00 mol dm–3 (1)
Hydrogen gas pressure: 100 kPa (1)
2

(b)
Explanation of change: Equilibrium displaced to left (1)

to reduce constraint (1)
Change in electrode potential: Becomes negative or decreases (1)
3

allow more negative

(c)
(i)
0.43V (1)
1

(ii)
Half-equation: 2Br–  Br2 + 2e– (1)
Overall equation: 2BrO3– + 10Br– + 12H+  6Br2 + 6H2O (2)
4

 or BeO3– + 5Br– + 6H+  3Br2 + 3H2O

species (1)
balanced (1)
[9]
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