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Weak Acids and Bases—What Is the pH?

Weak acids (or bases) are only partially ionized.

 The ionization constant can be used to calculate the amount ionized and,
from this, the pH.

 The acidity constant for acetic acid at 25◦C is 1.75 × 10−5:

When acetic acid ionizes, it dissociates to equal portions of H+ and
OAc− by such an amount.

 If the original concentration of acetic acid is C and the concentration of
ionized acetic acid species (H+ and OAc−) is x, then the final
concentration for each species at equilibrium is given by
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Salts of Weak Acids and Bases

 The salt of a weak acid, for example. CH3COONa, is a strong
electrolyte, like (almost) all salts, and completely ionizes.

CH3COONa  →  CH3COO- +  Na+

 In addition, the anion of the salt of a weak acid is a conjugate base,
which will accept protons. It partially hydrolyzes in water to form
hydroxide ion and the corresponding undissociated acid. For example,

CH3COO- +  H2O   =   CH3COOH  +  OH-

 This ionization is also known as hydrolysis of the salt ion.

 The weaker the acid, the stronger its conjugate base, that is, the more strongly
will combine with a proton, as from the water.
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We can write an equilibrium constant:

The value of Kb can be calculated from Ka of acetic acid and Kw
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The product of Ka of any weak acid and Kb of its conjugate base is
always equal to Kw:
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 The quantity x can be neglected compared to CA− if CA− > 100Kb,
which will generally be the case for such weakly ionized bases.



We can solve for the OH− concentration using Equation above
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