Problem 8-14 Buffers

Buffer consisting of 0.2 mol dm of acetic acid and 0.2 mol dm™2 of sodium acetate has pH = 4.75.
What change will cause the addition of 0.05 mol dm~3 KOH solution?

[le = pKHAc = 475, sz = 497]

Solution:
+ _ . CH+ * CAC*
HAc=H" + Ac conversion X Khac = ————
CHAC
NaAc =Na" + Ac completely dissociated

Chac = 0.2 mol dm™

Chaac = Cac- = 0.2 mol dm™ (cac- which is formed by dissociation of the acid is negligible due to
very small value of the dissociation constant)

CHAC 0.2

= KHAc 02 = Khac

Ch+ = Khac -
CAC’
le = pKHAc =475
On addition of the strong base a reaction
HAc + KOH = KAc + H,O
will occur and 0.05 mol dm of acid HAc converts to 0.05 mol dm™ of sodium acetate

Chac = 0.2 —0.05 = 0.15 mol dm3
Cac. = 0.2 +0.05=0.25
0.15

Crr = Ko - SHAC _178.1075.2=2 = 1,068 - 10°° mol dm™3
Cac- 0.25
pH, = —log (1.068 - 10°°) = 4.9714

pH increases by ApH =4.9714 — 4,75 =0.2214



