
Note that CO2 is a 
linear molecule, 
whereas CO3 is a 
triangular ion.
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The size of the H+ ion is greatly exaggerated relative to the other species.
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Legend:

CO2 dissolves in wat er:

( a)     CO2(g ) -->  CO2(aq)    (O2(aq)  is t he same as CO2•H2O)     

Dissolved CO2 and wat er react t o form carbonic acid:

( b)     CO2(aq)  + H2O  --> H2CO3       K=10-2.5 t o 10-3

       

                      [ H2CO3*]  = [ CO2(aq) ] + [H2CO3]
       

Thus we usually writ e a third equat ion t hat  combines (a)  and (b) :

             At 20°C

( c)   CO2(g ) + H2O --> H2CO3*  KCO2 =              = 1 0-1.5

This carbonic acid can dissociat e t o give bicarbonat e:

( d)   H2CO3* --> H+ + HCO3
-   K1 =                     = 1 0-6.4

And bicarbonat e can dissociat e t o give carbonat e:

( e)    HCO3
- --> H+ + CO3

2-    K2 =                  = 10-10.4
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Speciation of inorganic carbon in aqueous solution

The presence of H+ as a product in d and e means that both 
reactions proceed to the right much more at higher pH.

A Graphic View of Carbonate Equilibria:
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The small value of  K means t hat equilibrium is far t o t he lef t in 
React ion b.  Thus most  CO2(aq) st ays as CO2(aq) - most remains 

as t he hydrat ed linear CO2 molecule (see right )  rat her t han 

becoming a planar t riangular CO3
2- ion complexed wit h t wo H+s.  

Most  geochemist s simplify by lumping t he hydrat ed CO2 and the 

t rue H2CO3 as H2CO3* :


