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Gaseous Exchange 

All living organisms need to exchange gasses with their surroundings to respirate. 

 Gaseous exchange is the exchange of oxygen and carbon dioxide that takes place

between an organism and its surroundings.

 Gas exchange occurs by simple diffusion, from regions of high concentrations to

regions of low concentrations.

Small organisms can exchange gasses easier with the environment and don’t require a 

transport system as they have a large surface area to volume ratio (e.g. protists), while 

organisms who have a small surface area to volume ratio have a transport system (e.g. 

humans). 

Gaseous Exchange in Protists 

Small organisms like the amoeba can exchange gasses by simple diffusion, so a transport 

system is not required. 

This is possible as: 

 They have a large surface area to volume ratio which is enough to handle their

needs.

 They have a thin, semi-permeable membrane for easy diffusion which results in

gases travelling a short distance

Oxygen inside the organism is at a low concentration (used up in respiration), so it diffuses 

into the organism from a higher concentration outside. 

Carbon dioxide inside the organism is at a high concentration (waste product of repsiration0. 

Therefore, it diffuses outwards along a concentration gradient. 

Gaseous Exchange in Insects 

Gas exchange in single-celled organisms (such as amoeba) occurs through diffusion 
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Smoking causes chronic obstructive lung disease (COPD), coronary heart disease and 

increased risks of several different types of cancer, including lung cancer. 

Amongst other harmful chemicals, cigarettes include: 

 Tar – a carcinogen (a substance that causes cancer).

 Nicotine – an addictive substance which also narrows blood vessels.

 Carbon monoxide – reduces the oxygen-carrying capacity of the blood.

Nicotine 

 Nicotine narrows blood vessels leading to an increased blood pressure.

 It also increases heart rate.

 Both of these effects can cause blood clots to form in the arteries leading to heart

attack or stroke.

Carbon monoxide 

In our blood, haemoglobin molecules present in our red blood cells bind to oxygen and 

carbon dioxide and carry them from the cells to the lungs: 

The haemoglobin molecule “picks up” an oxygen molecule from the air in the lungs and 

travels to the cell that requires it. It leaves the oxygen molecule in the cell and picks up a 

molecule of carbon dioxide from there. It then goes back to the lungs, leaves the carbon 

dioxide molecule there, and picks up an oxygen molecule. The cycle continues. 

Haemoglobin picks up oxygen from air in the lungs because air contains more oxygen 

than carbon dioxide. In the cell it picks up carbon dioxide because the cell contains more 

carbon dioxide than oxygen. 

When oxygen or carbon dioxide binds to haemoglobin, aoxyhaemoglobin and 

carbaminohaemoglobin are formed. The compounds formed are not stable, and 

therefore the reaction is reversable. 

4O2 + Hb (Haemoglobin) ⇋ HbO8 (Oxyhaemoglobin) 

CO2 + Hb (Haemoglobin) ⇋ HbO2 (carbaminohaemoglobin) 

However, haemoglobin can also “pick up” molecules like carbon monoxide or cyanide in 

the same way.  
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 At night, carbon dioxide diffuses out of stomata.

Adaptations of 

gaseous 

exchange 

surface 

 A thin lamina reduces diffusion distance,

 Many stomata provide a greater surface area for gases to enter and

leave the leaf. 

 Air spaces within leaf allow air to circulate.

 Layer of moisture in spongy mesophyll layer allows gases to

dissolve, easing diffusion.

 There is a short distance to palisade cells where gases are used.

Notes  Cellular respiration and photosynthesis form a cycle, as products of

each process are used as raw materials for the other process.

 When rate of respiration = rate of photosynthesis, compensation

point is reached: no gases are taken up or liberated, amount of

glucose used = amount of glucose formed.

Organism Humans 

Site of gaseous 

exchange 

 Alveoli within lungs.

Ventilation in 

lungs 

Air passes through the mouth, trachea, bronchus, bronchioles and 

alveoli during inspiration and expiration. 

Inspiration Expiration 

 Diaphragm muscles contract,

pulling down lungs.

 Intercostal muscles contract

and pull rib cage up and out.

 Thoracic cavity expanded, air

is sucked in.

 This movement increases

volume therefore decreases

pressure.

 Diaphragm muscles relax,

allowing lungs to rise.

 Intercostal muscles relax and

rib cage moves down.

 Thoracic cavity is decreased

so that air is forced out

through nose and mouth.

 This movement decreases

volume therefore increases

pressure.

Gaseous 

exchange in 

alveoli  

 Air enters alveoli, where oxygen diffuses into red blood cells, where

there is a low concentration of oxygen.

 Carbon dioxide diffuses out of blood plasma into alveoli, where it is

then exhaled.

Adaptations of 

gaseous 

exchange 

surface 

 Large surface area by many alveoli.

 Walls of alveoli are one cell thick for easy diffusion.

 Layer of moisture on inside of alveoli dissolves gases for easy

diffusion. 


