
Chemistry - States of Matter
Diffusion



• To define diffusion. 

• To explain how diffusion works in terms of the particle model.

• To predict the movement of particles based on factors.

• To understand how particles can move from one area to another. 

Learning Objective

Success Criteria



Starter
You know someone has burnt toast even 
when you’re not in the same room. How? 

Photo courtesy of sheeppurple, via Flickr.com



Burnt Toast!
The smell of the burnt toast travelled to our noses!

The chemical particles moved from an area of high concentration 
(the toaster) to an area of lower concentration (the next room).

Does the smell linger forever?



Diffusion Definition
The movement of particles from high concentration to 
low concentration, down a concentration gradient.

It requires no energy (it is passive). 



Diffusion Definition
The movement of particles from high concentration to 
low concentration, down a concentration gradient.

It requires no energy (it is passive). 

So which states of matter could diffuse? 

solid liquid gas



Diffusion Definition
Solid particles cannot move. They are fixed. So they could not diffuse. 

Liquid and gas particles can freely move, so they could diffuse. 

solid liquid gas



Diffusion Demonstration
To get a solid to diffuse, you must dissolve it. 

Watch as your teacher adds a small amount of potassium 
permanganate (a dark purple solid) to a beaker of water. 



Diffusion is Like… Because…

London Underground A Sheep Pen

Cycling Downhill

Challenge 1: Can you include 
four keywords in your answer 
to pictures one and two? 

Challenge 2: Can you think of 
your own analogy? 



Example Responses
Diffusion is like the London Underground because the people are like 
particles and everybody is tightly packed together (high concentration) 
and then spread out (lower concentration) as they exit the station. 

Diffusion is like riding a bike down hill because no energy is 
required (passive process) and it is going down a gradient. 

Diffusion is like a sheep pen because all of the sheep are like 
particles tightly packed in the pen (high concentration) and 
then spread out when the gate is open (lower concentration). 



Fascinating Fact!
Earthworms don’t have lungs, 
but still need to exchange 
gases for respiration! 

Instead, the oxygen and 
carbon dioxide diffuse
through their moist skin.

By Geoff Gallice, via Wikimedia Commons

Insects have a different system 
and use tiny holes (spiracles) on 
the outside of their bodies to 
allow for the diffusion of gases.



Factors Affecting Diffusion

The state of matter.

Temperature.

Size of the particle.

Concentration gradient.



Factors Affecting Diffusion
The state of matter: diffusion happens quicker in 
gases than liquids because the particles have 
more kinetic energy. 

Temperature: at higher temperatures the particles 
have more kinetic energy and move quicker.

Size of the particle: bigger particles are heavier 
and take longer to move and so diffuse. 

Concentration gradient: if there is a bigger 
difference between high and low areas, the 
particles will move faster. 



Plenary: Spot The Mistakes
Nikhil is telling Rebecca about diffusion. 

Can you spot any mistakes in what he’s said and correct them? 

Diffusion is where particles move from a low 
to a high concentration and requires no 

energy to do this. It can happen in solids, 
liquids and gases, as the particles are free to 

move about. There are some factors that 
could affect how quickly or slowly diffusion 
happens. For example temperature, size of 

the solid, the steepness of the concentration 
gradient and which state of mass it is. 



Plenary: Answers

Diffusion is where particles move from a low
to a high concentration and requires no 

energy to do this. It can happen in solids, 
liquids and gases, as the particles are free to 

move about. There are some factors that 
could affect how quickly or slowly diffusion 
happens. For example temperature, size of 

the solid, the steepness of the concentration 
gradient and which state of mass it is. 



Plenary: Answers

Diffusion is where particles move from a 
high to a low concentration and requires 

no energy to do this. It can happen in 
liquids and gases, as the particles are free 

to move about. There are some factors 
that could affect how quickly or slowly 

diffusion happens. For example 
temperature, size of the particle, the 

steepness of the concentration gradient 
and which state of matter it is. 



What Did You Achieve Today?
I can define diffusion. 

I can explain how diffusion works in terms of the particle model.

I can predict the movement of particles based on factors.


