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1999a(3): Describe the factors that affect the transport of O2 and CO2 
between the alveolus and blood 
General: Gas moves from alveolus to pulmonary capillary. 

- O2 is transferred in 
- CO2 is transferred out 

Rate of movement across the capillary membrane is, according to the Fick 
diffusion equation, dependent on: 

Flux =   sol x A (ΔP) 
      √MW  T 

Surface Area (A) 
- ~80m2 
- Alveoli have a large surface area. They are covered in networks of 

pulmonary capillaries in order to maximize surface area 
- This allows maximal exposure of RBC/plasma to gas within the alveoli 

Membrane Thickness (T) 
- Fick equation states that rate of transfer is inversely proportionate to 

thickness of membrane 
- Pulmonary capillary/alveolar interface is ~3μm thick allowing for maximal 

transfer across 
MW of gas  

- Both are small uncharged molecules 
Solublility (sol) 

- CO2 is 20 x more soluble that O2 thus resulting in a much faster rate of 
transfer. 

Concentration gradient (ΔP) 
- Concentration gradient between alveolar gas and blood is dependent on 

the partial pressures within each compartment 
- Partial pressure of alveolar gas (PA) is the individual pressure exerted by 

each gas 
O2 

- In inspired room air PAO2 = ~100mmHg as derived from alveolar gas 
equation PAO2 = FiO2(760-47) – PaCO2 

       0.8 
- Pulmonary venous O2 (PvO2) = 40mmHg (Hbsat 75%) 

o 40mmHg derived from amount dissolved in plasma, not bound to 
Hb 

- Concentration gradient 100-40 allows movement of O2 down 
concentration gradient 

o Loading of O2 onto Hb chemically sequesters O2 thus having 
minimal effect on partial pressure O2 in blood and maintaining the 
conc gradient for the continued movement of O2 (can be seen by 
the sigmoid shape of OHDC) 

- During time of transit of venous blood, Hb is 99% loaded and PaO2 is 
100mmHg (equal to PAO2) → moves to flat portion of OHDC 
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- This can be ↑ with ↑FiO2 (100% O2), although in the healthy person this 
will have minimal effect on HbO2 (on flat part of curve), but will have an 
effect of ↑dissolved gas 

CO2 
- In inspired gas PACO2 = very low 
- Pulmonary venous CO2 (PvCO2) = 46mmHg (O2Hb sat 75%) 
- Concentration gradient is high, therefore CO2 moves readily from plasma 

to alveolus 
o Off-loads chemically bound CO2 down conc gradient as well 

- Because CO2 is so soluble and the conc gradient so large, the rate of 
movement of CO2 is proportionate to MV 

Rate of perfusion 
- ΔP for both gases will be maintained with rapid flow-through of blood 

through pulmonary circulation 
- There is a large buffer time for O2 diffusion 

o RBC transit time = 0.75s 
 HbO2 fully loaded by 0.25s 
 Therefore, ↓CO (↓PAP) will ↑ RBC transit with minimal gain 

in O2 diffusion (Perfusion limited) 
- In high CO states (elite athlete, high altitude, diseased lung) 

o Movement of RBC through the capillaries may be insufficient to fully 
load Hb and reach equilibrium Diffusion limited 

o This generally has no effect of CO2 as recruitment of alveoli and 
pulmonary capillaries (and their distension) will ↑area of diffusion 
for CO2  

 
 


