F325 Module2 HW14

Standard electrode potentials E°/IV
Fe''(aq) + ¢ —> Fe’'(aq) +0.77

Cl(g) + 267 —= 2CI(aq) +1.36

2BrOx(aq) + 12H'(aq) + 10e” — Bra(aq) + 6H-0O(1) +1.52
O3(g) + 2H (aq) + 2 —> Oa(g) + H,0() +2.08
F,O(g) + 2H'(aq) + 4 —= 2F (aq) + HO(]) +2.15

Each of the above can be reversed under suitable conditions.

(a) (1) Identify the most powerful reducing agent in the table.

BrO3(aq).

(b) The cell represented below was set up.
Pt|Fe?'(aq).Fe* (aq) || BrO3(aq), Bra(aq) | Pt

(i) Deduce the e.m.f. of this cell.

(ii) Write a half-equation for the reaction occurring at the negative electrode when
current is taken from this cell.

(i) Deduce what change in the concentration of Fe“(aq) would cause an increase in
the e.m.f. of the cell. Explain your answer.

Change in CONCEIMITATION .....ccccoeiiiiiiiiieeiee e eeeiee e eaee e e e e ee e e e ees st aesseaeaessssssssssaneanns

EXPIANAIION oottt e ee e e e e seas s sessia e e e e st sesassnnns

(6 marks)
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2.
The table below shows some standard electrode potentials.

E°IV
Fe¥*(ag) + e — Fe™*(aq) +0.77

Cr¥*(ag) + e — Cr'*(aq) -0.41
Fe’*(aq) + 2~ —> Fe(s) -0.44
Zn**(aq) + 2~ —> Zn(s) -0.76
Cr¥*(aq) + 2¢- —> Cr(s) -0.91

(a) Predict the products, if any, when the following substances are mixed. In each case
use £ values from the table to explain your answer.

(1) iron metal with aqueous zinc(II) ions
Products, ff QRY ...coooee e e e e

EXPLANATION oottt e e e e ne e e

(i1) aqueous iron(III) ions with aqueous chromium(Il) ions
Products, If QRY ......co.ooeiiee et ettt nn

EXPLARGIION ..ottt et ee e ene e ene e ene e nns

(5 marks)
(b) Calculate the e.m.f. of the following standard cell and deduce an equation for the
overall cell reaction.

Zn(s)|Zn**(aq)||Cr**(aq).Cr** (aq)|Pt
LN ) U SU USROS UPR RSSO

EQUATION oottt ettt sttt e et eeae et e me s
(2 marks)
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(c) Chromium(IIl) ions are weakly acidic in aqueous solution as shown by the following
equation.

[Cr(H;0)6]**(aq) == [Cr(H,0)5(OH)]**(aq) + H*(aq)
The value of K, for this reaction is 1.15 x 10~* mol dm™.

Calculate the pH of a 0.500 mol dm solution of [Cr(H20)g] 3J“{Em:]‘,l.

(5 marks)
3.
(a) Interms of electrons, state what happens to the oxidising agent in a redox reaction.
{1 mark)

(b) State the value of the standard electrode potential for the following half-equation.
Give a reason why it has this value.

o 1.,
H*(aq) + e~ —> 7Ha(g)
VAIHE OF E= .ottt ee e eae et ese e sese et e e nas s emse s esse e ennnsensesesnnan
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(c) Consider the electrochemical cell shown below. The aqueous mixture in the right-hand
part of the cell contains the oxidising agent and the reducing agent for that part of the
cell.

© W S

Zn /Sa“ bridge Electrode X

—— KyCry04(aq),
H»>S0y(aq) and
Cry(504)3(aq)

State the purpose of the salt bridge and of the electrode X. Identify the substance or
substances from which each of these is made.

Purpose Of SQUE DFIAGE . .....uuveeeeeeeeeieeiie ettt ran et e s e e s ns s nssn s srnsa e snaaas s nns

Salt bridge s MAAE [rOM.......oueeeeeiiiiieiietiee sttt e s s rsae e aaa e s s nrn e e assasaanenns

Purpose of electrode X ...t

Electrode X is MAAe [FOM ..ottt
(4 marks)
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(d) Give the oxidation state of chromium in K2Cry07
(I mark)

(e) Write half-equations for the reactions at each electrode and an overall equation for the
cell reaction.

Positive electrode half-equation

Negative electrode half-equation

Overall equation for cell reaction

(3 marks)



