
 
 
 
 
 
 
 
 

Edexcel Chemistry IGCSE 
 

Practical 2.21: Investigate the reactions 
between dilute hydrochloric and sulfuric 
acids and metals (e.g. magnesium, zinc 

and iron) 
 

Notes 
 

  

www.pmt.education



The reactions of metals with hydrochloric acid 
 
Aim 
To investigate and compare how the metals zinc, magnesium and iron react with hydrochloric acid. 
 
Equipment list 

● 250 cm3 conical flask (x3) 
● Digital balance 
● Timer 
● Bung and delivery tube 
● Water trough 
● Measuring cylinders 

 
Chemicals required 

● Dilute hydrochloric acid  
● Iron foil 
● Magnesium ribbons 
● Zinc foil 

 
Method 

1. Set up the apparatus as shown in figure 1. The measuring cylinder must be filled with water 
before being placed upside down in the water trough. The delivery tube should run from the 
conical flask into the measuring cylinder. 

2. Place 100 cm3 of hydrochloric acid in the conical flask.  
3. Record the start volume of water in the upturned measuring cylinder. 
4. Record the mass of one magnesium ribbon then add it to the acid. Immediately attach the 

bung and delivery tube and start the timer. Record any observations. 
5. After 30 seconds record the new water level in the measuring cylinder. Calculate the 

volume of gas that has been produced. Use this value to calculate the rate of reaction. 
6. Repeat steps 2-5 using zinc foil and then iron foil, using a similar mass of metal in each 

experiment. Make sure the measuring cylinder is refilled before adding the metal to the 
acid. 

 
Key points 

● The equations for the reactions occurring are: 
Mg + 2HCl → MgCl2 + H2 
Zn + 2HCl → ZnCl2 + H2 
Fe + 2HCl → FeCl2 + H2 

These are all displacement reactions. 
● To make this a valid test there are certain variables which need to be controlled (kept the 

same). These include: the concentration of acid, the volume of acid, the surface area of the 
metal, the mass of the metal and the temperature of the reactants/ environment. 

● Metals that are below hydrogen in the reactivity series will not react with hydrochloric or 
sulfuric acid because they are unable to displace hydrogen ions from the acid to form a salt. 
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Diagram 

 
Figure 1 Experiment Setup 

Chemix 
 
Safety precautions 

● Hydrochloric acid is corrosive. Although low concentrations are used in this experiment, 
wash hands after coming into contact with any acid. Wear safety goggles. 

● Make sure the measuring cylinder is large enough to contain the volume gas produced 
otherwise equipment may get damaged. 

● Be careful with the glassware. Clear up any broken glassware immediately. 
 
Analysis of results 
 
The rate of each experiment can be calculated from the equation: 
 

Rate of reaction =  volume of gas produced ÷ time 
 
E.g. 15 cm3 of gas is produced after 30 seconds. The rate after 30 s would be 15 ÷ 30 = 0.5 cm3/s 
 
The results from this experiment should be similar to those in the table below: 
 

Metal Magnesium Zinc Iron 

Observations -Bubbles of gas 
-Magnesium disappears 
-Colourless solution forms 
-Temperature increases 
(exothermic) 

-Bubbles of gas 
-Zinc disappears 
-Colourless solution forms 

-Bubbles of gas 
-Iron disappears 
-Pale green solution 
forms 
 

Rate -Fastest rate 
 

-Medium rate 
 

-Slowest rate 
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