
Molar Volume of a Gas Lab 

Introduction 
When magnesium metal reacts with hydrochloric acid, hydrogen gas and magnesium chloride are 
produced. The gas can be collected in a eudiometer where its volume may be determined. Knowing 
the number of moles of magnesium used, we can calculate the volume of hydrogen produced per 
mole of magnesium consumed. The balanced equation for this reaction allows us to determine the 
volume of one mole of gas at standard temperature and pressure. After completing this experiment, 
you should be able to determine the molar volume of a gas. You will also collect this gas by water 
displacement and make a standard pressure and temperature comparison to the actual value. 

Objective You will determine the molar volume of a gas, and compare it to the theoretical volume 
(that would be collected under ideal conditions). 

two pieces of Mg ribbon 
one thermometer 

one hole stopper 
copper wire

Equipment 
one 400 mL beaker 
one 25 mL grad. cylinder

Procedure 
1. Prepare a table using the guide in Data and Analysis.

2. Fill your 400-mL beaker two thirds full of water. If possible use room temperature water.

3. Obtain a piece of Mg ribbon from your teacher. Mass the Mg with the .0001 balance.

4. Wrap the Mg in the copper wire so that it won’t just float tot the top of the water while reacting.

5. Carefully place 6 mL of concentrated HCl into the 25 mL graduated cylinder. While holding 
the graduated cylinder in a tipped position, very slowly add distilled water, being careful to layer 
the water over the acid so that they do not mix. Add enough water to completely fill the cylinder. 

6  . Place the wire wrapped Mg ribbon into the one-holed stopper.  Put the one-holed stopper on 
the graduated cylinder.  

7. With your finger covering the hole on the stopper, invert the eudiometer and place it in the
beaker, being careful not to allow bubbles in it.

8.The acid will flow down the cylinder until it reaches the Mg and the reaction will start. Make sure
all the Mg has reacted with the acid before removing the test tube from the beaker. If the Mg should
float to the surface, gently shake the eudiometer until all the magnesium has reacted. If the
magnesium gets caught on the sides of the eudiometer, call your teacher over. He/she will show
you how to continue the reaction.

8. While the cylinder is sill inverted in the beaker, record the volume of the hydrogen and water 
vapor produced.

9. Record the temperature of the water in the beaker.

10. Record the barometric (atmospheric) pressure.

11. Uncork the stopper and let the rest of the water-acid run out. Dump out the water in the 400 
mL beaker. Then dispose of the water as directed by the lab instructor.

12. Repeat all steps for trial 2 and average mol. Mg used and Volume of H2 gas collected.  



Data and Analysis 
1. Prepare a table for your data using the following as a guide.

2. Write the balanced chemical equation for the reaction you conducted.

3. Use stoichiometry to calculate the number of moles of H2 that should have been 
produced (under ideal conditions) by using the average number of moles of Mg used.

4. Use the Ideal Gas Law to calculate the volume of H2 gas that should have been 
produced (under ideal conditions).

5. Calculate the percent error of your experiment by comparing the volume you obtained to 
the amount that should have been produced (under ideal conditions).

% error = |Experimental-Theoretical|  x 100
                         Theoretical

6. What unavoidable events could have caused your results to be different from the ideal 
amount? State specifically how each source of error would impact the volume of gas 
produced.

7. What change(s) could be made to the procedure in order to prevent those types of errors 
in the future? 

Trial 1 Trial 2 

Atmospheric pressure 

Length of Mg used 

Mass of Mg used 

Temperature of water in beaker 

Vapor pressure of water 

Partial pressure of H2 gas 

Number of moles of Mg used 

Average number of moles of Mg 
used 

Volume of H2 gas collected 

Average volume of H2 gas 
collected 




