Question
500 mL of a solution containing 1.5 M NH4Cl5q) is mixed with 500 mL of a solution containing
0.5 M of NaOH,q). What is the pH of the final solution (Kb(NHg):1.8-10'5)?

Solution
NH,4Cl + NaOH - NaCl + NH,OH

Initially:
N(NH4CI) init. = V(NH4CI)-C(NH4Cl) = 0.5-1.5 = 0.75 mol
n(NaOH) ,it. = V(NaOH)-C(NaOH) = 0.5-0.5 = 0.25 mol

After mixing:

n(NaOH) = 0 mol — it has been completely reacted.
N(NH4Cl)reacted = N(NaOH)nit. = 0.25 mol

n(NH4CI) = n(NH4CI) init. = n(NH4CI)reacted =0.75-0.25=0.50 mol
N(NH4OH) = n(NH4Cl)eacted = 0.25 mol

n(NaCl) = 0.25 mol, but it has no effect on the final solution.

The final solution volume V = V(NH4CI) + V(NaOH) =0.5+0.5=1.0L

The final solution is an ammonia buffer solution. The ammonia buffer solution pH is calculated
by the formula

Cyy+
pH = 14 — pK), — lg ——4
Cnu,
n(NH,Cl) 0.5
CNHI = T = ﬁ =0.5 mol/L
n(NH,0H) 0.25
NHy = v =30 0.25 mol/L
pKy = —lgKp
Now we can calculate the pH of final solution
H o= 14— pKy — 1g M 2 144 1918+ 1075 — 1g 2 = 8.95
p - p b gCNH3_ g . 9025_ .

Answer: pH = 8.95
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