The Equilibrium of Weak Acids and Bases
An equilibrium is formed between the ions produces by the dissociation of acids / bases and water.

2H2O 
H3O+ + OH-




  Keq = [H3O+] [OH-]
        
   
        [H2O]2
Keq[H2O]2 = [H3O+] [OH-]

   Kw = [H3O+] [OH-]

        Kw = ion product constant for water
  1 x 10-14 = [H3O+] [OH-]

When dealing with strong acids, [H3O+] = [acid].

When dealing with strong bases, [OH-] = [base].

Type of Solution
[H3O+] (mol/L)
[H3O+] compared to [OH-]
pH

Acidic
[H3O+] > 1 x 10–7
[H3O+] > [OH-]
pH < 7.0



Neutral
1 x 10–7
[H3O+] = [OH-]
pH = 7.0



Basic
[H3O+] < 1 x 10–7
[H3O+] < [OH-]
pH > 7.0



pH = -log [H3O+]



pOH = -log[OH-]

Practice Problems: page 390 #9-10, page 392 #13-18

Acid Dissociation Constant, Ka
HX + H2O

H3O+ + X-
Ka = [H3O+] [X-]

, the [water] is almost constant in 


     [HX]


  dilute (weak) acid solutions

NB: concentrations used are at equilibrium

Propanoic acid (CH3CH2COOH) is a weak monoprotic acid. A student prepared a 0.10 mol/L solution of propanoic acid and found that the pH was 2.96. What is the Ka? What percent of its molecules were dissociated in the solution?
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Base Dissociation Constant, Kb
Base + H2O
HB + OH-
Kb = [HB] [OH-]

       [B]

The Kb for quinine is 3.3 x 10-6. Calculate the [OH-] and the pH of a 1.7 x 10-3 mol/L solution of quinine.
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Acids and Their Conjugate Bases

The relationship between the Ka for the acid and the Kb for the conjugate base is:

Ka ( Kb = Kw
Therefore, the stronger the acid the weaker the conjugate base.

(vice versa)
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