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      The Volume of One Mole of Gas
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Experiment 1 - The volume of one mole of oxygen

Heating purple crystals of potassium manganate (VII) produces oxygen gas.

2 KMnO4(s)  (  K2MnO4(s)  +  MnO2(s)  +  O2(g)

1)
Place a spatula load of potassium manganate (VII) in a boiling tube, and place some glass wool above the potassium manganate (VII).

2)
Find the mass of the boiling tube to 3 decimal places.

3)
Set up apparatus to link the boiling tube to a 100 cm3 gas syringe.  The syringe should read 0 ml.

4)
Heat the tube gently with a micro Bunsen until the syringe is over half full of gas.

5)
Allow the syringe to cool for 5-10 minutes and then measure the gas volume.

6)
Find the mass of the boiling tube at the end of the experiment.

Mass of tube at the start (g)
Mass of tube at the end (g)
Volume of O2 (cm3)





Calculation

a)
Calculate the mass of oxygen that is lost from the tube.   ………………………………….

b)
Calculate the moles of oxygen that are lost from the tube.   …………………………..…..


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

c)
What is the volume of this mass of oxygen?  ………………………………………………..

c)
Use this to find the volume of 1 mole of oxygen, O2. ……………………………………….


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


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


volume of 1 mole of O2(g) = …………………………………

Experiment 2 - The volume of one mole of hydrogen

Hydrogen gas is produced when magnesium reacts with hydrochloric acid.

Mg(s)  +  2 HCl(aq)  (  MgCl2(aq)  +  H2(g)

1)
Collect a piece of magnesium and find its mass to 3 decimal place accuracy.


2)
Place 50 cm3 of hydrochloric acid in a conical flask.

3)
Set up the apparatus shown with the conical flask connected to a 100 cm3 gas syringe.

4)
To start the experiment, put the magnesium in the acid and place the bung in the conical flask as soon as possible.

5)
Wait until the reaction has finished, let the syringe cool for 5 minutes, and then read the gas volume.
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Mass of magnesium (g)
Volume of H2 (cm3)




a)
How many moles of magnesium are used in this experiment?


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


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

b)
How many moles of hydrogen are formed from this mass of magnesium?


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


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

c)
What is the volume of one mole of hydrogen, H2?


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


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


volume of 1 mole of H2(g) = …………………………………
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