
At this level, it is sufcient to compare the diffusion rates of liquids and gases qualitatively. 
We will not perform a controlled quantitative comparison of the diffusion rates. It would be 
possible to turn the investigation into a controlled experiment, if one used identical containers 
for comparing the rates of diffusion, and compared gases and liquids that have particles of 
similar size. It would also be necessary then to choose a gas that is coloured (e.g. bromine 
gas) so that learners can see the diffusion process inside the container as it progresses. It is 
important to note that bromine is a hazardous gas and is not freely available. It would only be 
advisable to use this example if you have the facilities and training to work safely with 
bromine. An alternative substance which will effectively demonstrate the diffusion of gases is 
hydrogen sulde (H2S). A few drops of hydrochloric acid on iron sulde or sodium sulde in a 
conical ask will produce H2S. This can be used instead of the vanilla essence. It is important 
to note that H2S has a very strong, pungent odour (characteristic rotten egg smell). It is not 
toxic at low concentrations, but it is important to make sure the room is well ventilated and 
that the windows are open. It may not be ideal to use H2S as an example if the classroom is 
very small or crowded. You could also light a 'smoke bomb' (available from toy shops) outside 
the classroom if this is permitted at your school. The smoke mixing with air is an effective 
analogy of gases mixing, even though the smoke actually contains ne solid soot particles 
and is not strictly a gas. 

If there is time it is recommended that you repeat the experiment in which gases are mixed 
(using vanilla essence in a saucer), but on a different day. During the repeat experiments, 
learners should be allowed to wave the odour particles towards the back of the classroom with 
their arms. Do this on a different day, to allow the vanilla smell to escape from the classroom, 
and from learners sensory receptors, between experiments. 

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. 

Liquids will mix more quickly than gases 

Gases will mix more quickly than liquids 

Gases mix faster is the air is stirred 

*must not be a question - must be a statement 

*use good scientific language 

 



Liquids mix relatively slowly when they are not stirred. It is quite possible that the liquids will not be 

fully mixed by the end of the lesson, and then learners should note this as an observation. Remind 

them to check again the following day to see if the colour has spread uniformly through the water 

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. 

Instruct the learners to smell the air and as soon as they can smell the vanilla essence they 

should quietly put up their hand (without waving it about). Ask the learners beforehand why 

they should not move while the vanilla essence particles are moving around the classroom. 

Answer: that would be the same as stirring the mixture, which would make it mix more quickly. 

It would therefore not be a fair test. 

One learner could be tasked with writing the times on the board. 

 

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? 

Should write down what they see. These are possible observations: • It takes a long time for 

the two liquids to mix; • It looks as if the food colouring swirls around in the water. • At rst, 

some parts of the water are more intensely coloured than others

 

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

the water? 

If the liquids are not fully mixed by the end of the lesson learners should note this as an 
observation. 

 



When the air was NOT mixed during the experiment: 

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

Learner/class dependent answers.

 

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

Learner/class dependent answers.

 

When the air WAS mixed during the experiment: 

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

Learner/class dependent answers.

 

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

Learner/class dependent answers.

 

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. 

An example of the type of table that learners could draw is given below. Table to show the 

observations to smell vanilla essence with and without mixing the air 

 

 



 

 

 

 

 

  



ANALYSIS AND EVALUATION: 

Did anything go wrong during the experiment? 

Your own answers 

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

Part 1 
Smaller Larger glass,  
temperature of the water make wamer/cooler 
more/less drops of food colouring 
 
Part 2 
Bigger room/smaller room 
More people/less people/spread people out more 
Use stronger smelling oil/essence 
Use more/less essence/spray 

 

CONCLUSIONS: 

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

Conclude that gases diffuse more quickly than liquids, and that if you mix or stir the air or liquid, 
then you speed up the rate of diffusion. 
 
Observations when the food colouring was mixed with the water. Some ideas to mention are: 
 
When substances mix their particles intermingle.  
The process is not immediate but it takes time, because it means the particles have to travel from 
one point to another. (Do you think particles will travel in a straight line?  What will happen if a gas 
particle collides with an air 'particle'?) 
   



 


