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Equilibrium

When chemical reactions are in equilibrium, the rate of reaction is 
the same in both directions.  Equilibrium does not mean that the 
concentrations are the same, only that the rate of reactions is pro-
ceeding at the same rate (       )  in both directions.

However, when a system is at 
equilibrium, and then the 
concentration on one side of 
the reaction changes, equilib-
rium will be disturbed.  In 
this example as the CO2 
concentration increases, there 
will be more CO2 to react 
with H2O, and therefore the 
reaction will be proceed to 
the right and more H2CO3 
will be produced.  This will 
continue until equilibrium is 
reestablished.

Likewise, if the concen-
tration on the other side 
of the reaction 
increases, then the rate 
of reaction will shift in 
the other direction until 
equalibrium is reestab-
lished.
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Review of Essential Chemical Reactions

Note: reactions are in equilibrium: the rate of reaction is proceed-
ing in the two directions at the same rate.

Below, equilibrium is disturbed.  Increased CO2 concentration 
allows for the production of more H2CO3.  The increase in H2CO3 
then causes an increase in H+and HCO3 -.   

As the reactions proceeds to the right, the concentration of CO2 
will go down, until equilibrium is reestablished.

As the reactions proceeds to the left, the concentration of H+ will 
go down, until equilibrium is reestablished.

Likewise, if the H+ concentration goes up, the reaction will shift to 
the left, resulting in an increase in H2CO3, and then an increase is 
CO2 and H2O.
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Body Cells

Interstitium

Page 5

Carbon Dioxide and Acid Production

Buffer System

Note that if interstitial cells produce more CO2, then there will 
be an increase in H+.  The pH is becoming more acid.

The pH of the blood needs to be maintained within a narrow range of the 
physiological set point of 7.35 - 7.45.  Therefore, homeostatic mecha-
nisms exist to “buffer against” changes in the acid / base balance.  A 
buffer system is a collection of chemical reactions that can remove H+ 
and OH- thereby minimizing a disruption of pH.  A buffer system can 
convert a strong acid into a weak acid and a strong base into a weak 
base.  There are many buffer systems in the body.  The carbonic acid / 
bicarbonate buffer system is one of the more important, and uses the 
chemical reactions and principles covered so far.

By extension, if there is an increase in H+ for a reason other than 
CO2 production, such as from the diet, the reaction can proceed 
to the left.

ACID
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