
1 amino2.mcd
Double dissociation. 
Instructor: Nam Sun Wang

Problem Statement: A chemical species A becomes a positively charged cation (A +, the 
protonated form of A) in an acid solution; it becomes a negatively charged anion (A -, the 
deprotonated form of A) in an alkaline solution. The dissociation constants for these steps are K 1 and 
K2, which are defined as:

     A+ ⎯→ A + H+ 
 
 
     A  ⎯→ A- + H+
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Conservation of mass (i.e., all fractions add up to unity): A cation A neutral A anion 1

For glutamic acid, pK 1 2.10 pK 2 9.47 K 1 10
pK 1 K 2 10

pK 2

We can solve these three equations in the linear form:
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.K 2 A neutral .H A anion 0 or .

K 1

0

1

H

K 2

1

0

H

1

A cation

A neutral

A anion

0

0

1A cation A neutral A anion 1

In the standard A⋅x=b format, the matrix A is:
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Solution of the linear equations.
A cation( )pH fraction( )pH 0 A neutral( )pH fraction( )pH 1 A anion( )pH fraction( )pH 2
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