
The reaction of an acid and a metal 

Aim: To determine the identity of an unknown metal. 

The reaction of an unknown metal and hydrochloric acid is given by the general equation: 

M (s) + 2HCl (aq) →MCl2 (aq) + H2(g) 

In this equation M represents an unknown metal.  

You will need to set up the following apparatus: 

  

In this experiment you will measure the mass of the metal directly before the reaction. After the 
reaction is complete you will measure the volume of hydrogen gas produced.  

Pre-lab questions: 

1. Which group of the periodic table would you expect M to be in? Explain you answer.  

2. The acid is in excess. What does that mean? 

3. What two observations would you expect which tell you that the reaction has finished? 

Method: 

Metal ribbon

Metal ribbon



1. Weigh accurately, to the nearest 0.001 g, a length of metal ribbon, approx 2.5 cm long. The mass 
should lie between 0.020 and 0.030 g. 

2. Ensure the burette tap is closed. Use a small funnel to pour 25 cm3 of dilute hydrochloric acid 
into the burette, followed carefully by 25 cm3 of water. Try to avoid mixing of the two liquids as 
far as possible. Accurate volume measurements are not needed. This should leave a space of at 
least 5 cm between the liquid and the top of the burette. 

3. Carefully push the metal ribbon into the open end of the burette, pushing the strip in the middle 
so that the springiness of the strip holds it in place against the glass. Do not allow it to contact 
the liquid at this stage. 

4. Add about 50 cm3 of water to a 250 cm3 beaker. 
5. Rest the top of the burette gently on the lip of the beaker, then quickly turn the burette upside-

down and lower the end beneath the water in the beaker. If this is done quickly and carefully, 
little or no liquid will be lost. Clamp the burette vertically in this upside-down position. 

6. Take the burette reading of the liquid level (Note: the scale is also now upside-down!) 
7. As the acid diffuses downwards, the metal begins to react. Allow the metal to react completely. 
8. Once the reaction is complete, take the final burette reading, and record the result. 

Results: 

Analysis: 

a) Calculate the volume of hydrogen formed during the reaction 

Volume of H2: _________ cm3 

b) Use your answer to a) to calculate the number of moles of hydrogen formed during the reaction. 

Moles of H2: _________ mol 

c) The number of moles of metal at the start of the reaction is the same as the number of moles of 
hydrogen produced.  

Moles of M: _________ mol 

d) Use your answer to c) to calculate the Ar of the metal. 

Ar of M: _________  

Reading 

Mass of metal ribbon (g)

Initial volume of gas in burette (cm3)

Final volume of gas in burette (cm3)



e) Suggest the identity of metal, M.  

M: __________________  

Post-lab questions: 

1. Calculate the overall error in your result using the following equation: 

  

Percentage error: __________ % 

2. Explain why this method would be unsuitable for determining the Ar for the following metals: 

actual Ar −  calculated Ar

actual Ar
× 100 = percentage error %

Metal Reason for unsuitability 

Sodium 

Iron 

Copper 

Aluminium 




