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Learning objectives
Describe the process of diffusion.
Explain diffusion using the particle model.
Introduction
Diffusion happens all around us all the time. We can use coloured compounds to visualise the movement of particles.
Johnstone’s triangle
In chemistry we make sense of the things that we can see by representing what we can’t see using formulas, equations, diagrams and models.
Johnstone’s triangle is a way of thinking about these different concepts as different corners of a triangle:




Macroscopic – what we can see. Think about the properties we can observe, measure and record.
Sub-microscopic – smaller than we can see. Think about the particle or atomic level.
Symbolic – representations. Think about how we represent chemical ideas, including symbols and diagrams.
Being able to connect and move between these three different levels is important for scientific understanding.

[image: A large equilateral triangle divided into four smaller equilateral triangles. The central triangle is white, while the three triangles which make up the points of the larger triangle are green. The white triangle contains the label 'Diffusion of colour in water'. The topmost green triangle contains the label 'Macroscopic'. The bottom left green triangle contains the label 'Sub-microscopic'. The bottom right green triangle contains the label 'Symbolic'.][image: Blue coloured food dye diffuses in clear wine glasses, isolated on a white background.]Symbolic – representations
The diffusion of particles can be presented by using diagrams as shown below:
[image: Two diagrams containing approximately 60 small circles, all of which are the same size. Most of the circles are light green but six are dark green. All of the circles in both diagrams are close together, touching and overlapping in an irregular arrangement. In the diagram on the left, labelled 'before diffusion', the six dark green circles are touching each other and positioned at the bottom centre of the diagram. In the diagram on the right, labelled 'after diffusion', the six dark green circles are not touching each other and are distributed evenly but irregularly throughout the light green circles.]
Describe what these diagrams show happening during diffusion.




Sub-microscopic – smaller than we can see
Complete the sentence:
Particles in a liquid ____________________ randomly. When they collide with each other they ____________________ direction. This means that, over time, they ____________________ until they are evenly distributed through the solvent.
Before particles in a solid can diffuse the solid has to dissolve. Describe the difference between dissolving and diffusion.

[bookmark: _Hlk174087636]Macroscopic – what we can see 
Watch the demonstration. Describe what you observe.
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