Problem 8-04 Solution of two weak acids — dissociation constant

pH of the solution containing 0.001 mol dm™ of acetic acid (HA) together with other monobasic
acid (HB) in concentration 0.001 mol dm> was determined to be 3.78. The dissociation constant of
the acetic acid (standard state of infinite dilution, ¢ = 1 moldm™) is Kya = 1.75-10". Find the
value of the dissociation constant of acid HB. lonic product of water K,y at these conditions has the
value of 1.008-10 **. Assume that all activity coefficients are equal to one

[Khg = 1.26 - 10°°]

Solution:
(1) HA=A +H' X1 = &IV Ky = Kya = a'z& =1.7510°
HA
—R 4t _ - _ 8y+ 8- _
(20 HB=B +H X2 = &IV Ky=Kpyg= H 7B~ =9
aHB
(3) HO=H"+OH  x3=&V Ks = Kw = ayy -agy- = 1.008-10
Balance:
¢*=1moldm™
(cha)o = (Chg)o = Co = 0.001 mol dm™3,
CHA = Co — X1
Ca_. = X1
CHB = Co — X2
Ce_ =Xy
Che = Xo + X2 + X3 pH=3.76 = ans~Chs = 10> =1.6596-10* mol dm
CoH_ = X3 Kw=1.008-10"* = au: - aon ~Cp+ - Con- (€= 1moldm™, %=1)

K, 1.008-10-14
e 1.6596-1074

Con- = Xa = = 6.0738-10 " mol dm®

a~c/ct(yi=1) , ct'=1moldm?

Cy+ Ca-
K, = aH+ 'aA— N CSt CT _ (Xl + X2 + X3) . Xl _ 1659610_4 . Xl
1= aHA - CHA B CO — Xl B 0.001- Xl
oSt
1.6596-10* - x; = 1.75-10° - 0.001 — 1.75-107° - x;
A -8
Xy 1.75-10 =9.5389-10° mol dm™®

~ (1.6596-10% +1.75-1075)
Xy = Cps — X1 — X3 = 1.6596-10* — 9.5389-10° — 6.0738-10 ! = 7.0571-10° mol dm™®

Cy+ Cp-
aH+ . aB— cst ' cst (Xl + Xy + X3) - Xo 1.6596-10-4.7.0571-10-° _ 5
Ky = ~ = = =1.26-10
ayp CHB Co —Xo 0.001-7.0571-10-5

cst



