Worksheet
Principles of Gas Exchange

I. Physics of Diffusion and Gas Exchange
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 A .Dalton’s Law of Partial Pressure



1. Air we breath is a mixture



2. The gases don’t react with each other



    so each gas exerts a pressure



3. The pressure each gas exerts is equal to 



    the % of the gas in the mixture This is 

                       a partial pressure
                       4. The chart shows the mixture of gases in 
                             our atmosphere.
	
Atmospheric Air  (mm Hg.)

	Nitrogen                 597                 78.62%

	  Oxygen                  159 (160)        0.84% 

	 Carbon Dioxide        0.3                 0.04%

	Water Vapor            3.7                 0.50%


5. These pressures are based on an atomospheric pressure of 760 mm. Hg.
If oxygen is 21% of a mixture and the total pressure is 600 mm. Hg. What would the partial pressure of oxygen be?
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B. Henry’s Law

   Explains how much of a gas will go from the gaseous phase to the 

   dissolved phase.



1. In order for a gas to diffuse across a membrane it must



   dissolve in water.



2. What two factors determine how much of gas will dissolve



    in a solvent?




a.




b. 



3. Is oxygen or carbon dioxide the most soluble?


C. Water Vapor Pressure

Water vapor pressure is considered to be a constant because it is    determined by body temperature.

1.  At 37 degrees C what is the water vapor pressure? ___________mm. Hg

2. How does water vapor pressure affect the partial pressure of oxygen in inspired air?


D. Diffusion of gas through fluids – Fick’s Law of Diffusion

1.  After a gas dissolves in water it must diffuse from the alveoli to the blood in the capillary.

It diffuses across the respiratory membrane and Fick’s Law of Diffusion predicts the diffusion.


D =  A x P x sol. of gas

                     d x square root of the molecular weight

1.  A = the total area of the respiratory membrane  (about 40 sq. meters)



2. P = the pressure gradient across the membrane



3. solubility of the gas

4. d = the distance the gas has to travel across the respiratory membrane

5. square root of the molecular weight of the gas (the bigger it is the slower it moves)


2. Diffusion through tisues

Oxygen and carbon dioxide diffuse through lipid membranes      easily 


E. Factors that determine the composition of Alveolar air



1.  gases in atmosphere


2. partial replacement with each breath



3. oxygen constantly being absorbed



4. carbon dioxde diffusing into the lung
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5. Atmospheric air humidified

a. Put the average volume for inhalation beside the terms




   “air in”.  What is that air volume called?



b. Put the average volume of air in the lung that “air in”

mixes  with inside the lungs.  What is this volume of   air called?
c. Because of slow turn over of air in the lungs put the   partial pressure of oxygen in the lungs.

d. Put the partial pressure of carbon dioxide in the lung


F.  How does expired air differ from inspired air and alveolar air?

II. Respiratory Unit and Respiratory Membrane

A. Respiratory Unit


1. Label the respiratory unit diagram.
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B. Respiratory Membrane


1. Label the respiratory membrane.
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2. Diffusing Capacity of the Respiratory Membrane



a. Diffusing capacity for oxygen

21 ml. of oxygen/miniute/ mm. Hg. pressure gradient across the respiratory membrane

b. If the pressure gradient is 11 mm. Hg. how much oxygen diffuses across the respiratory membrane




each minute?  

c. What happens to the diffusing capacity during exercise?

d. How does the diffusing capacity for carbon dioxide differ from the diffusing capacity for oxygen?


C. Ventilation/Perfusion Ratio       VA/Q   =   4000/5000 =  .8


VA =  alveolar ventilation  = 4000 ml.



Q = total flow or cardiac output = 5000 ml





1.  Label the two (?) with either blood flow Or air flow.

2.  Does the ventilation/perfusion ratio increase or decrease with no blood flow?




3.  Does Physiological dead space occur with



    
 no air flow or no blood flow?

4. What are some examples of pathology that could lead to a decreasing ventilation/perfusion ratio?

5. Give one or more examples that could cause the ventilation/perfusion ratio to increase.

6. What is the average ventilation/perfusion ratio at the apex of a normal lung?

7. What is the average ventilation/perfusion ratio at the base of a normal lung?

8. What are the changes in both air flow and blood flow that cause such a difference in the ventilation/perfusion ratio?
