
Gaseous Exchange  

Recap: 
Identify these processes: 

1.A process that produces ATP. 

 

2.Movement of air into and out of the lungs. 

 

3.Movement of oxygen into the blood. 

 

 

 

 

 

 

 

 

 

 

Cellular Respiration, Breathing and Gas exchange 

Learning Outcome: Distinguish between Cellular Respiration, Breathing and Gas exchange 
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Cellular 
Respiration  

Breathing Gas exchange  

Takes place inside 
the cells 

Takes place in the lungs  Takes place in 
alveoli of the 
lungs and in 
body tissues  

Chemical process  Mechanical/Physical process Physical 
process 

Uses oxygen and 
glucose 

Moves air into and out of the 
lungs 

Oxygen is taken 
into blood and 
carbon dioxide 
is taken out 

Energy(ATP) is 
produced  

Energy not produced Energy not 
produced 
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Efficiency of gaseous exchange surfaces in living Organisms 

Learning Outcome: Requirements Of efficient gas Exchange Organs 

 

Importance of specialized respiratory surfaces: 

• Why can’t humans simply absorb oxygen through their skin like an earthworm? 

 

 

Study copy distributed by EduResource ZA | eduresourcza.com

https://eduresourcza.com


 

 

 

 

 

 

 

Study copy distributed by EduResource ZA | eduresourcza.com

https://eduresourcza.com


 

 

 

 

 

Surface area-to-volume ratio 

The amount of O2 taken up and CO2 released during gaseous exchange in organisms, 
depends on the ratio of surface area to volume of the organism. Surface area is the 
combination of all the exposed surfaces of the organism.  The volume is the space taken up 
by the same organism.  
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Which arrangement has more exposed surface? 
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• Key point: The surface area to volume ratio would be the amount of surface an 
organism has in proportion to its size. 

 

In general, the smaller the organism the larger the surface area to volume ratio. 

 

Relationship between respiratory structures and Efficient gaseous exchange in 
different organisms 
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Human gaseous exchange 

Learning Outcome: The structure (macro And tissue 
level), Location, Adaptations And functioning of the 
Ventilation system:  

 

 

Where do you think the air travels before it reaches 
your blood? 
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The human gas exchange system consists of the 
following distinct sections: 

• air passages 
• lungs 
• muscles involved in the mechanism of breathing 

(ventilation) 
 

Structure of the Human Gaseous Exchange System  

Figures 1 and 2 show parts of the respiratory system 
that are directly involved in breathing and gaseous 
exchange.  
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Adaptations of the ventilation system :how each 
structure is adapted for its function. 

 

The human gas exchange system is well designed or 
structurally suited to carry out the function of gaseous 
exchange.  

Table 3 below relates the structure to function of these 
parts.  
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Function of the human ventilation system 

 

What would happen if all the carbon dioxide stayed 
inside your body. ? 

 

 

Why must it be removed? 

 

 

 

 

The main function of the gaseous exchange system in 
humans is to: 
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• Take oxygen from the air into the lungs during 
inhalation and that this oxygen-rich air reaches 
the alveoli where gaseous exchange takes place 
so that the oxygen diffuses into the blood to be 
transported to the cells of the body .  

• It then receives carbon dioxide from the cells of 
the body after cellular respiration to be expelled 
out of body via exhalation. 

 

Ventilation of the Lungs 

Learning Outcomes: 

• Gaseous exchange in alveoli. 
•  The transport of gases around the body. 
•  Gaseous exchange in tissues. 
•  Composition of inspired air vs. expired air – 

analyse data. 

 

The process of breathing(ventilation) is a mechanical 
process. Air moves in and out of the lungs as a result 
of differences in atmospheric air pressure and the air 
pressure inside the lungs. It involves different muscles 
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and volume and pressure changes in the thoracic 
cavity.  

 

Breathing involves 2 distinct processes: inhalation 
and exhalation. 

 

What happens to lung pressure during inhalation? 
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Why does air leave the lungs? 

 

 

 

The exchange of gases occurs in two areas in the body: 

• At the alveoli surface (external gaseous exchange) 
and; 

•  Between the blood and tissues (internal gaseous 
exchange).  

 

Gaseous exchange at the alveoli surface(External) 

The gaseous exchange at the alveoli surface is 
illustrated in Figure 4 below. 
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Which way will oxygen move? 

 

 

• The air entering the alveoli after inhalation has a 
high oxygen concentration compared to the 
oxygen concentration in the blood of the 
surrounding capillaries.  
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• The inhaled air has a lower carbon dioxide 
concentration than that of the blood in the 
surrounding capillaries.  

• This results in oxygen diffusing (moving) from the 
alveoli into the blood and carbon dioxide 
diffusing (moving) from the blood and back into 
the alveoli. 

 

The transport of gases around the body. 

 

Oxygen transport: 

Oxygen is transported mainly by the red blood 
cells(erythrocytes) . Most of the oxygen combines with 
haemoglobin present in the red blood cells 
(erythrocytes) to form oxyhaemoglobin. It is 
transported via the circulatory system to all body 
cells for respiration.  

 

Why is it important that oxygen binds to haemoglobin 
instead of just dissolving in blood plasma? 
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CO2 transport: 

Most of the CO2 is transported in the blood plasma in 
the form of bicarbonate ions from the cells and tissue 
to the lungs to be exhaled.  

 

Why must carbon dioxide be removed from the body? 

 

 

Gaseous exchange in tissues. (Internal)  

Oxygen is continually entering the blood stream at the 
alveoli surface and is transported to the body cells. 
Carbon dioxide is transported from the cells to the 
alveoli where it is removed from the body.  

 

 

Which has more oxygen;Blood or body cells? 
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Oxygen diffusion: 

Oxygenated blood arrives from the heart in the 
capillary network close to tissue cells (see Figure 5). 
Oxygen will diffuse from the blood and into the 
neighbouring cells to the concentration gradient . 

 

  

Why does oxygen move from blood into body cells? 
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Carbon dioxide diffusion: 

The cells will have high carbon dioxide 
concentrations due to continuing cellular respiration. 
This carbon dioxide moves out of the cells and into 
the blood and is transported back to the heart and 
then to the lungs where it is exhaled.  

 

 

Describe the direction of oxygen and carbon dioxide 
movement at body tissues. 
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Composition of inspired air vs. expired air – analyse 
data. 
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The effect of altitude on gaseous exchange 

Learning Outcome: Analyse and interpret data 
showing the effects of altitude on the number of red 
blood cells and the consequent effect on athletes at 
different altitudes 

 

 

Altitude is a measure of the height of a place above 
sea level and is measured in Metres. Altitude affects 
the exchange of gases.   

 

 

Less oxygen is absorbed by the red blood cells at high 
altitudes. The body will compensate for this by trying 
to produce more red blood cells to help carry more 
oxygen.   
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