Problem 8-03 Solution of weak acid — concentration from pH

The dissociation constant of acrylic acid for the standard state of infinite dilution, ¢ = 1 mol dm 2,
has the value of 5.5-10°°. Assuming that all activity coefficients are equal to one and that you can
neglect the water protolysis, calculate what amount of acrylic acid (in grams) you must dissolve in
100 cm?® of water at 20°C to obtain a solution with pH = 4.2. lonic product of water K,, at these
conditions has the value of 6.8-107*°.

[mo=9.763- 10" g]

Solution:
pH=4.2
me=7?

Ut e A _ — — a4+ -aa-
(1) HA=H + A X1—§1/V Ki=Kyp= ——2—

aaH

(2) H,0O = H + OH Xo = fz/V Ko =Ky = dy+ *doH-
CHA = Cp — X1
Ca_. = X1
Che = X1 + X2 PH=42 = au:~cys =10*?=6.309573-10° mol dm™
CoH- = X2 Kw = 6.8-10715 = A+ * AoH- = CH+ * CoH-

(=1 moldm? yi=1, ao = 1)

oo _Ky__ 68107
27 OH T . 6.309573-10°5

=1.07773-10* mol dm™3

CA_ = X1 = Chs — Xp = 6.309573-10° — 1.07773-102° = 6.309552-10"> mol dm™>
(autoprotolysis of water is negligible)
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VAH st

. .10-5 .10-10Y . 10-5
ooy e PLEX) M oo 15, (6:309552.10°5+1.07773.10-10) 6.309552 10
KHA 5510_5

Co = 1.35478 - 10* mol dm™®

M(CH,=CHCOOH) =3 -12.011 + 4 - 1.008 + 2 - 16 = 72.065 g mol ™
V=100 cm®=0.1dm°

Mo my=co-M-V=135478.10%.72.065.0.1=9.76324-10%¢g

Co= Vv




