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Although diffusion and osmosis 
are two very different things, 
they’re often easily confused.

INTRODUCTION



DIFFUSION
Diffusion is the net movement of anything from a region of 

higher concentration to a region of lower concentration. 
Diffusion is driven by a gradient in concentration.

High Concentration

High Concentration → Low 
concentration until 

equilibrium is reached

Low 
Concentration

Equilibrium: When all of the particles have 
“moved down the concentration gradient” 
(When all of the particles have gone from a 
high to low concentration), and everything is 
equal. However, particles do not stop moving 
while in equilibrium.



EXAMPLE OF 
DIFFUSION

A drop of food coloring diffuses 
throughout the water in a glass so 

that, eventually, the entire glass will 
be colored.

High Concentration Low Concentration

High → Low 
Concentration

Equilibrium reached



OSMOSIS

Osmosis is the movement of water through a 
semipermeable membrane from a region of high 
concentration to a region of low concentration, 
tending to equalise the concentrations of the 

water. Osmosis is passive transport, meaning it 
does not require energy to be applied. Later in 
biology, you will learn more about active and 

passive transport.



WHAT’S A SEMI-PERMEABLE MEMBRANE?

A molecule that is often used to express a solvent for osmosis is salt. Salt molecules are 
much, much larger than water molecules. So they cannot pass through the membrane. 

For this reason, water will have to pass through the membrane in order to reach 
equilibrium.

A semipermeable membrane is a membrane that only allows certain molecules to pass 
through. In the case of osmosis, that would be water. Water can easily flow through a 

semipermeable membrane without having to use energy, because water molecules are very 
small. 



OSMOSIS

High concentration of salt

Low concentration of salt

Since the salt can’t move through the membrane 
to reach an equal amount of salt on both sides like 
in diffusion, the water will move to have the same 
amount of salt concentration on both sides.

Notice how the ratio of 
water to salt is equal, 
unlike in the first beaker

water 
movement

Equal concentration of saltSemi-permeable membrane



EXAMPLE OF 
OSMOSIS

An example of osmosis in real life is when 
red blood cells, which have a high 

concentration of protein and salt, are placed 
in a lower concentration fluid like water, the 

water will rush into the red blood cells. 
Remember! Water LOVES salt. Water will 

always move towards salt.

Water: no 
saltRed blood cell: 

Lots of salt

Semipermeable membrane
Water moves into the red blood cell 
because there is salt in there. Since 
there is no salt in the water outside, 
there’s no need for any water to stay 
behind. This will cause the red blood 
cell to swell up and burst. This is a 

very bad thing.

~
~~
~



This is when there is 
more salt in the fluid 

outside than there is in 
the blood cell. Water 

rushes out.

This is when there is 
more salt inside the 

blood cell than there is i 
the fluid outside. Water 

rushes in (like in the 
previous slide).

This is when the ratio of 
salt inside to salt 

outside is very stable. 
Water leaves as well as 

enters the blood cell. 
This is normal.



DIFFERENCES BETWEEN OSMOSIS AND DIFFUSION

● Diffusion can occur in any mixture, even when two 
solutions aren't separated by a semipermeable 
membrane, whereas osmosis exclusively occurs 
across a semipermeable membrane.

● Osmosis deals with exclusively water, however, 
diffusion can be of any particle or mixture. It can be 
in air, water, and etc.



HOW ARE DIFFUSION AND OSMOSIS RELATED?

Well, as we previously stated, both diffusion and osmosis 
have to do with the concentration gradient. The main goal of 
osmosis and diffusion is to reach a state of equilibrium with 

particles. Whether that be water moving across a 
semipermeable membrane to reach an equal ratio of particle 
to water (Osmosis), or that be particles moving from a high 

concentration to a low concentration (Diffusion). 



TEST YOUR KNOWLEDGE

When we water plants, the roots of the plants absorb water 
and from the roots water travel to different parts of plants; be 

it leaves, fruits or flowers. Every root acts as a semipermeable 
barrier, which allows water molecules to transfer from high 

concentration (soil) to low concentration (roots).

A) Osmosis
B) Diffusion
C) None



TEST YOUR KNOWLEDGE

When we water plants, the roots of the plants absorb water 
and from the roots water travel to different parts of plants; be 

it leaves, fruits or flowers. Every root acts as a semipermeable 
barrier, which allows water molecules to transfer from high 

concentration (soil) to low concentration (roots).

A) Osmosis, because there's a 
semipermeable membrane!



TEST YOUR KNOWLEDGE

Someone sprays perfume in a large room. After a 
couple of minutes, everyone can smell it. Even people 

on the other side of the room.

A) Osmosis
B) Diffusion
C) None



TEST YOUR KNOWLEDGE

Someone sprays perfume in a large room. After a 
couple of minutes, everyone can smell it. Even people 

on the other side of the room.

B) Diffusion, because the perfume 
particles moved from a high concentration 
(in the bottle) to a low concentration (in 
the air). It went down the concentration 
gradient until it reached equilibrium (it 
spread all around the room.



THANKS!


