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Acids and Bases
Buffers

Buffers and Henderson-Hasselbalch

A buffer holds pH steady with
both a weak acid and its conjugate base:

added acid ⇒ conjugate base soaks up
H+

added base ⇒ weak acid soaks up
OH−

Henderson-Hasselbalch

pH = pKa + log [A−]

[HA]

Equal amounts ⇒ pH = pKa.
Capacity grows with
total concentration.



Acids and Bases
Titrations

A titration curve has a steep jump
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AP Chemistry

Exercises 2.1·2.3

Finding the ratio for a target pH

Rearrange: log [A−]

[HA]
= pH − pKa, then take 10(pH−pKa).

2 Practice
Now apply the methods above.

2.1 Write the Henderson-Hasselbalch equation. [1]

2.2 A buffer has pKa = 4.7 with equal acid and base. Find the pH. [1]

2.3 Find the pH of a buffer with pKa = 5.0 and [A−]

[HA]
= 10. [2]

3 Exam-style questions
3.1 When [A−] = [HA], the Henderson-Hasselbalch equation gives pH = [1]

A 0

B 7

C pKa

D pKa + 1

3.2 A buffer uses an acid with pKa = 4.74, with [HA] = 0.30 M and [A−] = 0.15 M.

(a) Find the ratio [A−]

[HA]
. [1]

(b) Find the pH. [3]
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AP Chemistry
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Solutions
Each answer shows the steps, then the result.

2.1

• pH = pKa + log [A−]

[HA]

2.2

• pH = 4.7

2.3

• pH = 5.0 + log 10 = 5.0 + 1 = 6.0

3.1 C

• pH = pKa

3.2

(a)

• 0.15

0.30
= 0.5

(b)

• pH = 4.74 + log(0.5) = 4.74− 0.30 = 4.44

3.3

• log [A−]

[HA]
= 5.0− 4.7 = 0.3; ratio = 100.3 = 2.0
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AP Chemistry

Exercise 3.2 (a)

Finding the ratio for a target pH

Rearrange: log [A−]

[HA]
= pH − pKa, then take 10(pH−pKa).

2 Practice
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AP Chemistry

Exercise 3.2 (a)
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AP Chemistry

Exercise 3.2 (b)
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AP Chemistry

Exercise 3.2 (b)
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AP Chemistry

Exercise 3.3

3.3 You want a buffer at pH 5.0 using an acid with pKa = 4.7. Find the required ratio
[A−]

[HA]
. [3]
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