REDOX EQUILIBRIA

Answers to end-of-chapter questions
	1.
	a)
	
	Br2 is the reducing agent

Br2 + 6H2O ( 2BrO3- + 10e- + 12H+
	1

1

	
	b)
	i)
	298 K, 1.0 moldm-3
	1

	
	
	ii)
	Calomel electrode

The standard hydrogen electrode is not convenient because

The gas cylinders are not easily portable

And it is difficult to maintain a constant pressure of 1 atm
	1

1

1

	
	c)
	i)
	[Co(H2O)6]3+ – most powerful oxidising agent is most easily reduced so has most positive redox potential
	1



	
	
	ii)
	[Co(H2O)6]2+ – 

Oxygen is reduced 
If reaction is not spontaneous, Er – Eo is –ve

Er = +1.23 V so Eo must be greater than  +1.23 V
	1

	
	
	iii)
	[Co(CN)6]4- is oxidised, H+ is reduced

Er – Eo is 0 – (-0.80) = +0.80 V so reaction is spontaneous

2[Co(CN)6]4- (aq) + 2H+ (aq) ( 2[Co(CN)6]3- (aq) + H2(g)
	1

1

	
	
	
	
	Total

10

	2.
	a)
	
	Standard hydrogen electrode
298 K, 1.0 moldm-3, 1 atm
	1
3

	
	b)
	i)
	Place more +ve cell on the right
Ecell = Er – El = 2.01 – 0.80 = +1.21V

Reduction: S2O82- + 2e ( 2SO42-
Oxidation: (Ag ( Ag+ + e) x 2

S2O82- (aq) + 2Ag(s) ( 2SO42- (aq) + 2Ag+ (aq)
	1

1

1

	
	
	ii)
	If SO42- concentration would increase
Equilibrium would move to reduce SO42-
By moving in the oxidation direction

So E would become less positive
	1

1

1

	
	
	
	
	Total 10


	3.
	a)
	
	An oxidising agent is an electron acceptor
	1

	
	b)
	
	D+/D2 is more –ve than H+/H2
So H+ is more easily reduced than D+
So H+ is the more powerful reducing agent

The more +ve will get reduced

2H+ + 2e ( H2, D2 ( 2D+ + 2e

D2(g) + 2H+(aq) ( H2(g) + 2D+(aq)

Er – Eo = 0.00 – (-0.004) = +0.004V
	1

1

1

	
	c)
	
	AgF is more +ve so more easily reduced
AgF + e ( Ag + F-
Ag + Cl- ( AgCl + e
AgF(s) +Cl- (aq) ( AgCl(s) + F-(aq)

Ecell = Er – Eo = 0.78 – 0.22 = +0.56V
	1

1

	
	d)
	i)
	Ionic equation would be
2Ag + 2H+ ( 2Ag+ + H2
Er – Eo = 0 – 0.80 = -0.80 so not spontaneous
	1

1

	
	
	ii)
	Oxidation reaction for sliver must be more negative than 0.00V
Eg Ag + I- ( AgI + e

2Ag(s) + 2H+(aq) + 2I-(aq) ( 2AgI(s) + H2(g), E = +0.15V
	1

1

	
	
	
	
	Total 10


Grand total = 30
