Problem 8-07 Solution of the salt of the weak base and weak acid

Aqueous solution of the salt of weak acid (AH) and weak base (BOH) at the temperature of 25°C and
concentration of 0.0025 mol dm™> has pH = 9.65. Calculate the dissociation constant of the weak acid in
question, if you know that the dissociation constant conjugated to the weak base BOH has the value of
Kg: = 1.32-10° (all for standard state of infinite dilution, ¢ = 1 mol dm, and unit activity coefficients).

[Kdis (HA) = 3.26-10711]

Solution:

The salt of weak base and weak acid BA is completely dissociated to ions
BA=B"+A

which undergo by further reactions with water:

(1) A +H,;O=AH+OH" X1 = &IV Ky = _Kw
Kdis (HA)
AH=H"+ A KaisHA)
H,O=H"+ OH" Kw
(2) B'"+H,0=BOH+H" X2 = &IV K, = Kg+ (dissociation constant conjugated
acid B")
(3) HO= H"+ OH" X3 = &IV Ks = Ky
Balance:
Initial concentration of the salt BA: ¢, = 0.0025 mol dm
CA_ =Cp— X
CB+ = CO - X2
CHA =X
CBoH = X2
Che = Xo + X3 pH=9.65 = cn.=102%=226872-10" mol dm™
Con- = X+ X3 Ky =110 =¢p. -Cop- (¢ =21 moldm™)
-14
Con- = K 10 =4.467-10~° mol dm—3

Chr  2.23872.10°10

K. — Kw  CaHCon- _ X - (X + X3)
1= = = ,
KaisHa) — ct-ca- - (Co—X)

1-10°14 B X1-4.467-10_5

KaisHa)  2.5-1073 —x

CBOH Ch+ _ X2 - (X2 +X3)
CB+ CO - X2

Xy -2.23872 107°
2.5'10_3 —Xo

1.32-109.25-103-1.32-109- Xo = X .2.23872-10710

(c* =1 mol dm®)

K2 = Kgc (BoH) =

1.32:10°9 =




1.32:109.2,5.10°3

_ =2.1375.10°°
1.32-1079 4+ 2.23872.10-10

X2

CoH- — CH+ = X1 T X3 — X2 — X3 = X1— X2
X1 = Con- —Cn+ + Xo = 4.467 1075 -2.23872-.10710 + 2.1375.103 = 2.18217-103

.10-14
Kais (HA) = % -(Cp—%1) 110 -(0.0025-2.18217-10-3)

OH- " 2.18217-10-3-4.467-10-5

Kdis (HA) = 3.26'10711



