
6.4 – GAS EXCHANGE 

DEFINITIONS 

Ventilation: Movement of air in & out of lungs  

   Breathing  

 

Gas Exchange: Diffusion of O2 from lungs to blood and CO2 from blood to lungs  

   Diffusion of O2 from blood to cell, and CO2 from cell to blood  

 

Respiration: Production of ATP using energy from food (NOT breathing )  

   Aerobic respiration happens in the mitochondria of cells 

 

 

LUNG STRUCTURE 

 

  



PROCESS OF VENTILATION 

Ventilation is the movement of air into and out of the lungs 

o Air always moves from high pressure to low pressure  

 

   Inhaling/inspiring is when air enters your lungs  

   During inspiration:  

○ External intercostal muscles contract, lifting the rib cage  

○ Diaphragm contracts and flattens 

○ This increases the volume of thorax/chest/torso  

○ This decreases the pressure in the thorax  

○ So, air enters lungs from higher air pressure outside  

 

   Exhaling/expiration is when air exits your lungs  

   During expiration:  

○ External intercostal muscles relax, dropping rib cage  

○ Diaphragm relaxes and curves upwards  

○ Internal intercostal muscles contract, pulling ribs down  

○ This decreasing the volume of the thorax  

○ This increases the pressure in the thorax  

○ So, air is pushed out of the lungs to lower air pressure outside  

○ Can force more exhalation by contracting abs  

 

 

 
 



ALVEOLI 

  Alveoli are little bags in the lungs  

  Alveoli are the main surface of gas exchange  

o O2 leaves alveoli and enters blood by diffusion  

o CO2 enters alveoli and leaves blood by diffusion  

  Alveoli have two types of cells: 

o Type 1 pneumocytes make up the alveolar walls and are thin for gas exchange 

o Type 2 pneumocytes are round and secrete surfactant to prevent alveolar walls from 

                                       sticking together 

 

                              

How the structure of alveoli facilitates gas exchange:  

1. Round shape and small size  

a. Increases SA:V ratio for diffusion of gas  

2. Many alveoli  

a. High total SA for diffusion of gas  

3. Alveoli are small 

a. Maximizes SA: V ratio 

4. Walls of alveoli and Capillaries are one-cell thick (very thin)  

a. Small distance for diffusion of gas  

5. Surrounded by capillaries  

a. Small distance for diffusion of gas  

b. Keeps difference in concentration of gases high, so diffusion is faster  

6. Alveoli are moist  

a. O2 and CO2 dissolve in water, making diffusion into blood easier 

b. Surfactant reduces tension and prevents alveolar walls from sticking together 

 



LUNG DISEASES 

 

 

Lung Cancer: Uncontrollable division of lung cells, forming tumor  

  Causes  

 Smoking  

 Radiation  

 Pollution  

 Asbestos  

  Consequences  

 Tumor  

 Tiredness  

 Difficulty breaking  

 Coughing blood  

 Death  
 

 

Emphysema: Physical damage to lungs cells cause lungs to get stiff and release too much mucus 

  Causes 

 Smoking  

  Consequences 

 Alveoli become less flexible/elastic 

 Causes alveoli to become larger, reducing SA:V ratio for gas exchange 

o This lowers total SA of the lungs 

 Mucus in lungs  

 Wheezing/ coughing  

 Difficulty breathing  

 

 


