Problem 8-12 Balance of simultaneous equilibria in electrolyte solutions

2 dm® of aqueous solution contain 0.2 mol of HCI and 0.4 mol of NH,CI. What is pH of this
solution at the temperature of 25°C? Acidity constant of NH3 has the value of K = 5.6 - 10, ionic
product of water Ky, = 1.008 - 10,

[pH = 8.949]
Solution:
NH.Cl = NH4+ + CI
a -

NH," = NH; + H* conversion x Ko= s OH' —56. 10710

aNH +

4

H,O = OH +H* conversion y Kw = aoH- - ans+ = 1.008 - 10

Co(NH4C1) = n(NH,CI)/V = 0.4/2 = 0.2 mol dm 3
co(NH3) = n(NH3)/V = 0.2/2 = 0.1 mol dm

C(NH4") = Co(NH4CI) — X
C(NH3) = Co(NH3) + X

cHHY=x+y

C(OH) =y

K, = NH Ot _ (Co(NH3)+X)-(X+Y) _ 15925 _ g5 gogy . 1010
CNH4+ Co (NH4C|)—X

Kw=(X+y)- y

X << Co(NH4CI) , X << co(NH3)
_ ONHz "Chy+ _ co(NH3z)-Cpy+

Ka =
CNH4* Co(NH4CI)

. CO(NH4CI) — 10—925 . %
Co(NH3) 01

pH = —log cy+ = —log (1.12468 - 10™°) = 8.949

¢y =Ka =1.12468 - 10°°



