
 The results of experiments on electrolysis using inert electrodes are given in the table.  

Complete the table; the first line has been completed as an example. 

electrolyte change at negative 
electrode 

change at positive 
electrode 

change to 
electrolyte 

molten lead(II) 
bromide 

lead formed bromine formed used up 

potassium formed iodine formed used up 

dilute aqueous 
sodium chloride 

aqueous copper(II) 
sulfate 

hydrogen formed bromine formed potassium hydroxide 
formed 

[Total: 8] 
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 During electrolysis, ions move in the electrolyte and electrons move in the external circuit. 
Reactions occur at the electrodes.

(a)  The diagram shows the electrolysis of molten lithium iodide.

molten lithium iodide

electrode electrode

+ –

external circuit

heat

(i)  Draw an arrow on the diagram to show the direction of the electron fl ow in the
external circuit. [1]

(ii)  Electrons are supplied to the external circuit. How and where is this done?

 ....................................................................................................................................

 ..............................................................................................................................  [2]

(iii)  Explain why solid lithium iodide does not conduct electricity but when molten it is a
good conductor.

 ....................................................................................................................................

 ..............................................................................................................................  [1]

(b)  The results of experiments on electrolysis are shown in the following table. Complete the
table. The fi rst line has been done as an example.

electrolyte electrodes product at
cathode

product at
anode

change to
electrolyte

molten lithium iodide carbon lithium iodine used up

aqueous copper(II) sulfate platinum oxygen

concentrated aqueous
potassium chloride carbon chlorine

[4]

5.8.2
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(c)  The diagram below shows the electrolysis of dilute sulfuric acid. Hydrogen is formed at
the negative electrode (cathode) and oxygen at the positive electrode (anode) and the 
concentration of sulfuric acid increases.

carbon cathode

dilute sulfuric acid

bubbles of

hydrogen gas

bubbles of

oxygen gas

carbon anode

+ –

  The ions present in the dilute acid are H+(aq), OH–(aq) and SO4
2–(aq).

(i)  Write an equation for the reaction at the negative electrode (cathode).

 ..............................................................................................................................  [2]

(ii)  Complete the equation for the reaction at the positive electrode (anode).

4OH–(aq)  →  O2(g)  +  .....H2O(l)  +  ....... [1]

(iii)  Suggest an explanation of why the concentration of the sulfuric acid increases.

 ..............................................................................................................................  [1]

(d)  In the apparatus used in (c), the power supply is removed and immediately replaced by
a voltmeter.

carbon cathode

dilute sulfuric acid

bubbles of

hydrogen gas

bubbles of

oxygen gas

carbon anode

V
voltmeter

 A reading on the voltmeter shows that electrical energy is being produced. Suggest an 
explanation for how this energy is produced.

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [3]

[Total: 15]
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  The diagram shows a cell. This is a device which produces electrical energy. The reaction in 
a cell is a redox reaction and involves electron transfer.

filter paper soaked in

sodium chloride solution

to complete the circuit

solution of

bromine

Br
2
(aq)

solution of iron(II) salt

Fe2+(aq)

inert electrodeinert electrode

V
+ –

(i)  Complete the sentence.

 A cell will change ................................................ energy into electrical energy. [1]

(ii)  Draw an arrow on the diagram to show the direction of the electron fl ow. [1]

(iii)  In the left hand beaker, the colour changes from brown to colourless.
 Complete the equation for the reaction.

Br2  +  ...............  →  ...............
[2]

(iv)  Is the change in (iii) oxidation or reduction? Give a reason for your choice.

 ....................................................................................................................................

 ..............................................................................................................................  [1]

(v)  Complete the following description of the reaction in the right hand beaker.

Fe2+ changes into ......................... . [1]

(vi)  When a solution of bromine is replaced by a solution of chlorine, the voltage
increases. When a solution of bromine is replaced by a solution of iodine, the voltage
decreases.
 Suggest an explanation for this difference.

 ....................................................................................................................................

 ..............................................................................................................................  [1]

[Total: 7]
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  Iron and steel rust when exposed to water and oxygen. Rust is hydrated iron(III) oxide.

(a)  The following cell can be used to investigate rusting.

–+

V

oxygen bubbled

on to electrode

iron electrode Biron electrode A

water

iron(III) oxide

(rust)

electron flow

(i)  What is a cell?

 ....................................................................................................................................

 ..............................................................................................................................  [2]

5.8.4
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  Describe how zinc metal can be obtained from zinc sulfate solution by electrolysis. 
A labelled diagram is acceptable. Include all the products of this electrolysis. The 
electrolysis is similar to that of copper(II) sulfate solution with inert electrodes.

[4]

5.8.5
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  The solution of zinc sulfate is electrolysed using inert electrodes.
  This electrolysis is similar to that of copper(II) sulfate with inert electrodes.

(i)  Write the equation for the reaction at the negative electrode (cathode).

 ..............................................................................................................................  [1]

(ii)  Complete the equation for the reaction at the positive electrode (anode).

.........OH–  →  2H2O  +  .........  +  .........e– [2]

(iii)  The electrolyte changes from zinc sulfate to

 ..............................................................................................................................  [1]

5.8.6
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 Cells can be set up with inert electrodes and the electrolytes as oxidant and reductant.

V
voltmeter

carbon
electrode
(inert)

carbon
electrode
(inert)

potassium
manganate(VII) (aq)

potassium
iodide (aq)

salt bridge
(allows ions to move from
one beaker to another)

electron flow

The potassium manganate(VII) is the oxidant and the potassium iodide is the reductant. 

(i) Describe the colour change that would be observed in the left hand beaker.

[2] 

(ii) Write an ionic equation for the reaction in the right hand beaker.

[2] 

5.8.7

www.smartexamresources.com 14

www.sm
art

ex
am

res
ou

rce
s.c

om



-------------------------------------------Marking Scheme--------------------------------------------

www.smartexamresources.com 15

www.sm
art

ex
am

res
ou

rce
s.c

om


	electrolysis-mixed bag
	P-3-V-1-2-3-2002-2015-bk-1-CHECKED OK 215
	P-3-V-1-2-3-2002-2015-bk-1-CHECKED OK 232
	P-3-V-1-2-3-2002-2015-bk-1-CHECKED OK 233
	P-3-V-1-2-3-2002-2015-bk-1-CHECKED OK-MICRO-WORK 316

	P-3-V-1-2-3-2002-2015-bk-1-CHECKED OK 219
	P-3-V-1-2-3-2002-2015-bk2 - CHECKED-OK 190
	P-3-V-1-2-3-2002-2015-bk2 - CHECKED-OK 194
	redox-electrolysis
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page



