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How an Oxygen Concentrator Works
Air is 21% oxygen and 78% nitrogen.  An oxygen 
concentrator separates the oxygen in Air, from the nitrogen 
using Pressure Swing Adsorption (PSA) technology.  
Molecular Sieve (Zeolite) is an inert material that adsorbs 
nitrogen and water vapor under pressure and lets the 
oxygen pass through.

Follow the steps below to learn more:
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O
FFSieve Bed – Sealed container filled with Activated Molecular Sieve (Zeolite) beads.

Oxygen tubing – carries 
oxygen to receiver tank
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7. 
Nitrogen 

and 
Water Vapor 

released 
into 

atmosphere.  

1. 
Air is a mixture of 

Nitrogen 78%, Oxygen 
21%, and some water 

vapor and other gasses.

4. 
Water vapor and Nitrogen 
“sticking” to zeolite.  Under 

pressure, nitrogen sticks to the 
molecular sieve. Some water 
vapor sticks with no pressure, 

and more water vapor sticks as 
the pressure increases.

5. 
Oxygen does not stick to the zeolite.  It 

passes through zeolite until if flows out a 
port on the far side of the Sieve Bed.

2. 
The air compressor 

squeezes the air 
molecules together 

to build pressure and 
pushes them into the 

Sieve Bed. 

Pressure in sieve bed rising as more 
oxygen accumulates and flows to the 
receiver tank.

Oriface restricts 
flow of oxygen and 
allows pressure to 
build in sieve bed

Check valve (One-Way) allows 
oxygen to flow to the receive 
tank

Check valve (One Way) prevents 
oxygen from flowing to the 

second sieve bed

Water Molecule.  Molecular Sieve ‘LOVES’ water vapor.  Any 
available water vapor is ADSORBED into the zeolite releasing 
heat as it deactivates the sieve. 

Heat.  The strong attraction of water to zeolite forms a permanent 
bond and releases heat.  This damages the molecular sieve.

Deactivated zeolite is permanently bonded with water.  It  will 
not adsorb nitrogen. 

No pressure is required for water to adsorb into zeolite.

Water Molecule - Once deactivated with water vapor, zeolite 
can adsorb more water vapor under pressure, but not nitrogen

Pressure is required to get a second water 
molecule to adsorb to this bonding site.  The water 

is released again when pressure drops.

Oxygen Molecule – not attracted to 
molecular sieve

Nitrogen molecule - Molecular Sieve ‘LIKES’ 
Nitrogen.  Nitrogen molecules are ADSORBED - 
locked into - the zeolite only when under pressure. 

Activated Binding Site – Locations where Nitrogen or water 
molecules can adsorb (Stick to) the zeolite.  

Molecular Sieve (Zeolite) = Water and Nitrogen

“Sponge” – an inert crystaline structure formed into beads 
containing billions of molecular sites where nitrogen or 
water molecules can bind to.  Small, packaged unit oxygen 
concentrators use small bead/lower pressure molecular 
sieve.  Large industrial concentrators use larger beads 
suitable for higher operating pressure.

Inlet Valve -turns on to 
allow air to flow into 

sieve bed.

Flowmeter measures 
oxygen flow to point of 
use.  

9.
Oxygen OUT 
to point of 

use.

Pressure is required to hold the nitrogen in 
place at the binding site

6.
 This Exhaust Valve – just opened.  

Nitrogen  blows out the exhaust port 
and carries the loose water vapor 

with it.

Bed is fully saturated with 
nitrogen and water vapor

Click Here
For illustration of complete bed cycling

8. 
Oxygen that passed 

through the 
Molecular Sieve is 

trapped in a 
receiver tank.  

3.
Air is pushed 
through pipe 
into the sieve 

bed.

Sieve bed pressure holds the 
nitrogen to the molecular 

sieve

https://www.oxidationtech.com/ozone/ozone-system-design/how-an-oxygen-concentrator-works.html
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