Acid-Base Equilibria Example 3: Predicting pH
When Acids Control the pH
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a. Set up ICE Table:
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b. Put Equilibrium values into equilibrium expression:
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c. Solve for x:

x2 +1.8 x 10-5 x - 2.7 x 10-5 = 0

Use quadratic equation:
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OR: Assume that x is small compared to 0.150, so 0.150 – x ( 0.150.

x2 = Ka ( 0.150;   x = 1.64 x 10-3   same answer as quadratic gives
d. Use x to find concentrations at equilibrium
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[CH3CO2H] = 0.15 – x = 0.150 – 1.64 x 10-3 = 0.148 M

[CH3CO2‑] = x = 1.64 x 10-3
[H3O+] = x = 1.64 x 10-3
pH = -log[H3O+] = -log(1.64 x 10-3) = 2.79

Acid-Base Equilibria

Concepts and Skills

· pH and pOH calculations

· Relationship of Conjugate Pair acid-base strength.

· When acids or bases control pH:

· determine K

· predict pH

· When pH controls acid/base state:

· predict acid/base state

· use acid/base state to determine pH

· Buffer action

· pH titration curves

pH/pOH Calculations
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[H3O+][OH-] = 1.0 x 10-14
pH = -log[H3O+]
pOH = -log[OH-]

[H3O+] = 10-pH

[OH-] = 10-pH
pH + pOH = 14.00

Acid-Base Equilibria Example 2: Determining Ka Value
What is the value of Ka for an acid for which a 0.240 M solution has a pH of 3.28?

What is the pH of a 0.150 M solution of acetic acid, CH3CO2H?





Ka = 1.8 x 10-5











Check Concentrations
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