Solubllity of gases

Henry’s law constants in H,O

(atm x 103)
He 131
N, 86
CO 57
O, 43
Ar 40

co, 1.6

Problem: Given that the

Partial pressure of CO, in the
atmosphere is 380 ppm, calculate
the pH of a glass of pure water
that comes to equilibrium with

the atmosphere. (pK, = 6.3)



Solubllity of gases

Problem: Given that the partial pressure of CO, In the
atmosphere is 380 ppm, calculate the pH of a glass of pure
water that comes to equilibrium with the atmosphere.

(pK, = 6.3)
Solution:
N B Pco,
“%2 " Ky co,
3.8x10™* atm .
XCOZ = = 2375 X 10

1600 atm

CCOZ ~ xCOZCHZO = (2375 X 10_7)(555 M)

Cco, ® 1.31x107°



Solubllity of gases

Problem: Given that the partial pressure of CO, In the
atmosphere is 380 ppm, calculate the pH of a glass of pure
water that comes to equilibrium with the atmosphere.
(PK, = 6.3)
The carbonic acid equilibrium is
CO, + H,0 > HCO; + H

The K, Is

K, =10"PKa =107%3 =5.01x107°

Given that the initial concentration is quite low,

Cco, ® 1.31x107°

It would be best to solve for the [H*] using a reaction table.



Solubllity of gases

Problem: Given that the partial pressure of CO, In the
atmosphere is 380 ppm, calculate the pH of a glass of pure
water that comes to equilibrium with the atmosphere.

(PK, = 6.3)
Accounting for the [H*] = 107 in neutral water we have
~ x(1077 +x)
: (CCO2 — X)

Ko(cco, —x) = 1077x + x?
x? 4+ (Kg+107)x — Kycco, =0

x>+ (5.11x107®x - 656 x 10711 =0



Solubllity of gases

Problem: Given that the partial pressure of CO, In the
atmosphere is 380 ppm, calculate the pH of a glass of pure
water that comes to equilibrium with the atmosphere.

(pK, = 6.3)

which leads to

—5.11x 107 4+ ,/2.61 x 10~11 + 4(6.56 x 10~11)
X =
2

x =593x10°

and therefore pH =5.2.
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