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1. (30 points) A solution is made by adding acetic acid to yield a concentration of

0.01 M and KeN to yield a concentration 01 0.01 M. Using the algebraic

approximation method,

a) What is the pH of the solution if activity corrections are ignored?

b) What is the pH of the solution if ac:tivity corrections are included?

(Using Guntelberg's model for determining the activity coefficients)
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2. (25 points) Show that Inr± =-1.17Iz+z_I~Jm(mOIkg-

1
) for an aqueous solution at

25°C, where Jm is the ionic strength expressed in terms of molality. Take

relative permittivity of water (c r ) is equal to 7854. The following constants and

some definitions are list:

E: ;:; permittivity of medium = cOC,

-12 2 -1 -2
Co ;:; permittivity of vacuum = 8.85419 x10 C N m

NA
23

= Avogadro number = 6.02213E7 x 10 molecules! mol

ks = 1.380658 x 10-
23

J K-
1

R
-1 -1

= 8.314510 J mol K
-19

e = proton charge = 1.60217733 ( 10 C
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3. (20 points) Calculate mean ionic activity coefficlent (r ± ) of electrolyte solution

of 0.25 M of LaCls using Davies equation to evaluate activity coefficients.
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4. (30 points) For chloroacetic acid (CH2CICOOH), KA is equal to 1.40x10-
3

• Find

the pH of a solution made from 1.000 mol of this acid and 1.000 kg of water at

298.15 K. Do the calculation twice: once a~ suming that r± equal unity, and

once using the modified DHLL (equation 6.24 i1 texts) to estimate r±.
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5. (25 points) Write down the whole chemical equilibrium equations and the charge

balance equation of the system of H2S gas dissolved in MDEA solution.


