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« A buffer system with aweak base B and its conjugate acid HB" is shown in the Marks

diagram below with equal concentrations. Complete the diagram by showing the
relative concentrations after the addition of some HCl or NaOH.

HB"
HCI H B+ B NaOH

Write down the balanced net ionic equations for both these reactions.

HB*(aq) + OH(aq) - B + HO()
B(aq) + H'(aq) - HB'(aq)

Calculate the pH of abuffer if it contains 0.200 mol of NaNO, and 0.300 mol
of HNO, in 1.00 L of water. The pK,of HNO, is 3.15.

The concentrations of acid (HNQ) and base (NQ) are:

concentration of acid = number of moles / volume
= (0.300 mol / 1.00 L) = 0.300 mol't

concentration of base = (0.200 mol / 1.00 L) = @@ mol L*

The pH of this buffer can then be calculated usinghe Henderson-Hasselbalch
equation:

H = pKa + 1002238 = 515 4 109220 = 5 o7
PR = PRa™ 100 Gy %9300 ~ <

pH =2.97

What isthe pH if (a) 0.05 mol of HCI(g) and (b) 0.25 mol of HCI(g) is added?

HCI will react with the NO, to form HNO.,.

(a) 0.05 mol of HCI(g) will react with 0.05 mol othe NO," present to form an
additional 0.05 mol of HNG,. The amount of NG’ will decrease by 0.05 mol:

concentration of acid = (0.35 mol / 1.00 L) = 0.3%0l L™

concentration of base = (0.15 mol / 1.00 L) = 0.16ol L™
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Hence:
H = pKo + 102238 = 315 4 1og22 = 2 78
PR = PRa ™10 [acid] 0%35_ |

(b) 0.25 mol of HCI(g) will reactall of the NO,. As there is only 0.200 mol of
NO; present, 0.05 mol of HCI will remain unreacted. A$1Cl is a strong acid,
this will completely ionize to give [H(aq)] = 0.05 mol L'*. Hence:

pH = -logio[H *(aq)] = -logio(0.05) = 1.30

(@ pH=2.78 (b) pH =1.30




