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*  What is the pH of a solution which is 0.10 M in both acetic acid and sodium acetate? a:‘r >

The K, for acetic acid is 1.8 x 107,

By definition, pK, = -log;oK,. Hence:
pK, =-log(1.8 x 107°) = 4.74

[base]
[acid]

Using the Henderson-Hasselbalch equation, pH = pK, + log
With [base] = [acetate] = 0.10 M and [acid] = [acetic acid] = 0.10 M, therefore:

H=4.74+1 0'10—474
pH == %010

Answer: 4.74

What is the final pH if 0.010 mol of HCl is added to 1.0 L of the above solution?

Using number of moles = concentration x volume, the number of moles of
acetate and acetic acid originally present in 1.0 L of a 0.10 M solutions are:

Hacetate = 0.10 mol L™ x 1.0 L = 0.10 mol
nacetic acid = 0.10 mOl L-l X 1-0 L = 0.10 mOl

The added H30" from HCI will react with the acetate to produce more acetic
acid:

acetate + H;O" > acetic acid + H,O

Hence, after addition of HCI, the amount of acetate will decrease and the amount
of acetic acid will increase:

Hacetate = (0.10 — 0.010) mol = 0.09 mol
Hacetic acia = (0.10 + 0.010) mol = 0.11 mol

Using concentration = number of moles / volume, their concentrations will
become:

[acetate] =0.09 mol / 1.0 L =0.09 M
[acetic acid] =0.11 mol /1.0 L=0.11 M

Using the Henderson-Hasselbalch equation,

H=4.74+1 0'09—465
pH == %011

Answer: 4.65




