
Comparing the diffusion of particles in a gas and in a liquid 

INVESTIGATIVE QUESTIONS: 

1. Do particles diffuse (mix) faster when they are in the liquid state or in the gaseous state? 

Which particles will mix more quickly: gases or liquids? 

2. Do particles diffuse faster with or without mixing? 

HYPOTHESIS: 

What are your predictions? Do you expect liquids to mix more quickly than gases, or the other way 

around? Will stirring influence the speed at which gases mix? Write down your hypothesis below. 

 

IDENTIFY VARIABLES: 

This is not a controlled experiment as we are not measuring the rates of mixing of the liquids and 

gases under exactly the same conditions. We will make a simple comparison of the mixing rates, by 

seeing how long it takes each to mix under two different sets of conditions. 

MATERIALS AND APPARATUS: 

● large glass beaker or other large clear glass container 

● dropper 

● food colouring or ink 

● tap water 

● vanilla essence 

● shallow dish or saucer 

METHOD: 

Part 1: How fast do liquids mix? 

1. Fill a large, clear container with tap water and place it where everyone can see it. 

2. Use a dropper to place one or two drops of the food colouring in the water. 

3. Record the time at which the colouring is added to the water. 

4. Look carefully at the two liquids mixing, and write your observations below. Allow the liquids 

to mix without any stirring. 

5. Record the time when the liquids are fully mixed, in other words, when the colour is uniformly 

spread throughout the water. 

  



Part 2: How fast do gases mix? 

This experiment should be performed with the windows closed. 

1. Pour some vanilla essence into the saucer. 

2. Record the time when the vanilla essence is poured out. 

3. Record the time when the first learner puts up his/her hand to indicate that they can smell the 

vanilla essence. 

4. Record the time when roughly half of the learners in the class have their hands up, indicating 

that they can smell the vanilla essence. 

5. Record the time when the learners at the back of the class first smell the vanilla essence. 

6. If there is enough time during your next Natural Sciences lesson, repeat steps 1-5. You 

should do everything exactly the same, but this time, you should move your arms and try to 

'wave' the air towards the back of the class. 

RESULTS AND OBSERVATIONS: 

What did you observe in the container immediately after the liquids were mixed? 

 

How long did it take for the liquids to be fully mixed, until the colour was uniformly spread throughout 

the water? 

 

When the air was NOT mixed during the experiment: 

1. How long did it take until the first learners smelled the vanilla essence molecules? 

 

2. How long did it take until the last learners smelled the vanilla essence? 

 

When the air WAS mixed during the experiment: 

1. How long did it take until the first learners smelled the vanilla essence molecules? 

 

2. How long did it take until the last learners smelled the vanilla essence? 

 



Draw a table with your results for the vanilla essence experiment. You can choose your own column 

and row headings. Remember to give your table a heading. 

 

 

 

 

 

 

 

 

ANALYSIS AND EVALUATION: 

Did anything go wrong during the experiment? 

 

Can you think of anything that could have improved this experiment? 

 

CONCLUSIONS: 

What are your conclusions? (What are your answers to the investigative questions?) 

   



 


