Chapter 18  Electrolysis

Paper 1
[Multiple Choice Questions]
1  The diagram shows an experiment to electrolyse lead(II) bromide using carbon electrodes.

[image: image1.bmp]
                                                                                                           bulb

                                                                                                           lead(II) bromide

     Why does the bulb only glow when the lead(II) bromide is melted?

      A  Solid lead(II) bromide does not contain ions.

      B  Ions can only move through molten lead(II) bromide. [image: image2.bmp]
      C  Ions are only formed when the lead(II) bromide melts.

      D  Electrons flow through molten lead(II) bromide.

2  Aqueous sodium chloride is electrolysed using carbon electrodes.  Which element liberated at the cathode?

[image: image3.bmp]
     A  sodium

B  oxygen

C  hydrogen

D  chlorine

3  An electric cell consists of two metals X and Y dipping into an electrolyte.  Which metals, used as X and Y, will produce the biggest voltage?

	
	metal X
	metal Y

	A
	magnesium
	magnesium

	B
	silver
	magnesium

	C
	zinc
	silver

	D
	iron
	copper


4  The diagram shows the results of electrolysing liquid L.


 wire to                                                                                                               wire to

 battery                                                                                                                battery

  liquid L
 What could be liquid L?

  A  dilute sulphuric acid 

  B  pure ethanol

  C  aqueous copper(II) chloride

  D  moderately concentrated hydrochloric acid

5 Aqueous lithium chloride, LiCl, is electrolysed using inert electrodes. What are the products at the electrodes?


	
	product at anode

(+ electrode)
	product at cathode

(- electrode)

	A
	lithium 
	chlorine

	B
	chlorine
	lithium

	C
	chlorine
	hydrogen

	D
	hydrogen
	chlorine


6  The diagram shows an electrolysis experiment.

                                                 +      -
                                                                                             concentrated aqueous

                                                                                             caesium chloride, CsCl
                    inert electrodes

  Which ions move towards the electrodes?

	
	ions that move towards the cathode  (- electrode)
	ions that move towards the anode  (+ electrode)

	A
	Cs+ only
	Cl- and OH-

	B
	Cs+ only
	Cl- only

	C
	Cs+ and H+
	Cl- and OH-

	D
	Cs+ and H+
	Cl- only


7  Molten lead(II) iodide, PbI2, is electrolysed using carbon electrodes. Which entry is likely to be correct about the electrolysis?

	
	at cathode
	at anode

	A
	lead ions gain electrons
	iodide ions lose electrons

	B
	iodide ions gain electrons
	lead ions lose electrons

	C
	lead ions lose electrons
	iodide ions gain electrons

	D
	iodide ions lose electrons
	lead ions gain electrons


8  A simple cell consists of two metals in an electrolyte. How is the electrical energy produced?

   A  The formation of negative ions from metal atoms.

   B  The formation of covalent bonds between metal atoms.

   C  The formation of ionic bonds between positive and negative ions.

   D  The transfer of electrons from the more reactive to the less reactive metal.

Paper 2
[Structured and Free Response Questions]
Section B
[Structured Questions]
1 The diagram shows the electrolysis of aqueous copper(II) sulphate using copper electrodes.

                      

  copper                                                                                                       copper

  aqueous copper(II) sulphate

(a)  Give the formulae of four ions present in the solution.       
 



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

[4]

(b)  State what happens to the mass of each electrode during the experiment. 


       cathode (- ve):
                               ................................................................................................…..

       anode (+ ve):

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

(c)  Explain why the concentration of the copper(II) sulphate remains constant during the experiment.   

     ...........................................................................................................................…..

     ...........................................................................................................................…..

                                                                                  



[2]

(d)  State one use for this electrolysis arrangement.     

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

                                                                   





[1]

(e)  (i) Write an ionic equation for the reaction at the anode.

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

(ii)  What type of reaction is this?     

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

                                                                           




[2]

(f)  State why solid copper(II) sulphate does not conduct electricity.                       

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

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

                                                                                   




[1]

2 The apparatus in the diagram was used to investigate the production of electrical energy from a simple cell. A number of cells were set up, using aluminium for one electrode and several different metals for the other electrode (X).

                                                             V
   aluminium electrode                                                           metal electrode X
                                                                                                        electrolyte

(a)  State how the reading on the voltmeter is linked to the position of the two metal electrodes in the reactivity series.     

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

                                                                               



[1]

(b)  Name a suitable liquid that can be used as the electrolyte for the cell. 

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

                                                                            




[1]

(c) The results of the investigation, using the metals aluminium, copper, iron, lead and zinc, are listed in the table. Complete the table by inserting the correct names of the metals.

	Experiment number
	meter reading  /  volts
	metal electrode X

	1


	2.02
	

	2


	1.59
	

	3


	0.89
	

	4


	0.21
	

	5


	0.00
	


                                                                           
 



[5]

(d) Suggest the name of one metal which would be expected to produce a voltage greater than 2.02 volts.

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

                                                                    




[1]

(e) One type of battery uses lithium metal as the negative electrode. Suggest why lithium would not be suitable as an electrode in the simple cell shown used in the investigation.

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

                                                                   




[1]

(f) Batteries are an expensive source of electricity. State one advantage of batteries and give one example where this is useful. 

   advantage:

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

   example where it is useful:

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

                                                                 





[2]

Section B
[Free Response Questions]
1  The diagram shows an electrolysis tank used to extract aluminium from aluminium oxide. Pure aluminium oxide melts at 2050oC.


 graphite cathode                                                                                     carbon anodes

                                                                                                               molten mixture of

        molten                                                                                            aluminum oxide

       aluminium                                                                                       and cryolite

                                                                                                               at 900oC

 aluminium

 flows out                                   steel tank lined with graphite

(a)  State and explain why cryolite is mixed with the aluminium oxide.       
[2]

(b)  Construct ionic equations for the reactions that take place at the anode and cathode.                                                                                                       










[2]

(c)  The carbon anodes are replaced at regular intervals. Explain the need for this.                                                                                                       










[1]

(d)  Electrolysis is also used to electroplate objects.

(i)  Draw and label a diagram to show how a metal object could be electroplated with copper.

(ii)  Describe what happens at each electrode during the electrolysis.

(iii)  State one use of electroplating (other than with copper).                    
[5]

2 (a)   An electric current was passed through dilute sulphuric acid, using platinum electrodes.  The reactions at the electrodes are given below:

       cathode reaction:     2H+(aq) + 2e- ( H2(g)

       anode reaction:        4OH-(aq) ( 2H2O(l) +  O2(g) + 4e-
(i)  Explain why the volume of hydrogen produced at the cathode is 2 times the volume of oxygen produced at the anode.

(ii)  Give the formula and chemical name of the other ion present in the dilute  sulphuric acid.

(iii)  Construct the equation for the overall reaction in the electrolysis.      
[4]

(b)  An electric current is passed through aqueous potassium sulphate. Predict the products at the anode (+ve electrode) and at the cathode (-ve electrode).
[2]

(c)  State one use of electrolysis, other than in the extraction and electroplating of metals.                                                                 
 


[1]

(d)  (i) Draw a labelled diagram to show how you could make a simple electric cell in      

           the laboratory, using commonly available chemicals and apparatus.

     (ii) State one condition needed for this cell to produce a large voltage?
[3]
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