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TEACHER-STUDENT
WORKSHEETS

Electrode potentials and 
the metal activity series

Method

Standard electrode potentials
The relevant half-cell reactions and their standard 
electrode potentials are given below:–

Reaction    Standard electrode 
                  potential/V
Cu2+(aq) + 2e-  à Cu(s)             +0.34
Fe2+(aq) + 2e-  à  Fe(s)              –0.44
Mg2+(aq) + 2e- à  Mg(s)              –2.36
Zn2+(aq) + 2e-  à  Zn(s)              -0.76

Predictions
ON A SEPARATE SHEET OF PAPER:–
Using the values for the standard electrode potentials 
predict what will happen in the following reactions. 
Explain all your answers

a)  Fe + CuSO4   à

b)  Cu + MgSO4   à

c)  Mg + FeSO4   à

d)  Zn + CuSO4   à

e)  Fe + MgSO4   à

Testing your predictions
1.   Choose some small wells of your Comboplate® and 

write down the mixture you will add to that well.
2.    Test your predictions by adding 10 drops of each of 

the solutions of the appropriate metal salts to the 
wells of your Comboplate®

3.   Using the thin end of a clean microspatula, add 
a small amount of each of the appropriate metal 
powders to the wells. Stir thoroughly.

Apparatus
Comboplate
Propettes (x4)
Microspatula
Tissue (for cleaning the microspatula)

Chemicals
1 mol dm–3 solutions of:–
Copper sulfate
and iron sulfate 
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… a world of difference

Apparatus (per student)
Comboplate
Microtitration kit
White laminated sheet
Propette

Chemicals
0.100 mol dm–3 sulfuric acid

0.100 mol dm–3 sodium hydroxide

methyl orange indicator
access to distilled water

Practical tips
When really accurate amounts are required then fractions of drops can be added by pressing
down on the syringe and taking the droplet formed using the microspatula handle to take it
from the tip and mix it into the solution.

Safety
The acid and alkali are irritants at these concentrations

Technician notes
The volumes of acid and alkali are such that they can be dispensed in test tubes or boiling
tubes

 
MgSO4
and ZnSO4 
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When really accurate amounts are required then fractions of drops can be added by pressing
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A supply of the metal powders – copper
Iron
Magnesium and zinc 
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The decomposition of copper(II) carbonate

Apparatus and chemicals

Apparatus

Comboplate®

Silicone tubing

Microstand arm®

Ignition tube

Microburner®

Lid 2

Microspatula®

Chemicals

Fresh limewater

Copper(II) carbonate solid is an irritant

and is harmful to the environment)

Purple meths

Method

Eye protection must be worn for this practical

1. Take the Comboplate and

connect the Microstand to

the Comboplate® by placing it

on its side and clipping it to

the rim between two wells

(E11 and F1) as shown in the

diagram opposite.

2. Using the thin end of the

Microspatula fill the ignition

tube one-third full with

copper carbonate solid.

3. Connect a 10 mm length of

silicone tubing to the open end of the ignition tube.

4. Secure the ignition tube in the open end of the microstand arm.

5. Fill well F2 one-third full with limewater and place lid type-2 in the neck of the well.

6. Connect the silicone tubing to the chimney of the lid.

7. Fill the microburner two-thirds full with meths and light it.

8. Heat the copper carbonate in the ignition tube and note any changes that take place in

the tube and in the limewater in the well.

9. At the end of the experiment allow the hot apparatus ! to cool down before

dismantling it.

Well 

Mixture
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Results and conclusions
On a seperate sheet of paper:-

For each of the reactions a) to e) explain why your predictions were correct.

Write ionic equations for each of the reactions taking place.

Extension question
Chromium is more reactive than copper but less reactive than magnesium. Use this information to complete  
the following equations.

Copper + chromium sulfate  à
Magnesium + chromium sulfate   à
Chromium + copper sulfate  à

Describe how you could compare the reactivity of chromium with those of iron and zinc. 
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