ADVANCED GEOCHEMISTRY OF NATURAL WATERS
GEOL 578
Problem Set
Lesson 5, Module 2

Problem 1:

If pK for the dissociation of MgCOs(aq) is 3.4, what is the ratio of activity of COs* to MgCOs(aq)
in a solution in which the activity of Mg is 10%%?

Problem 2:

Construct speciation diagrams for the various Cr(VI) species as a function of pH at Cry =
1,107 and 10 M. Neglect activity corrections. Use the following data:

CrO,% + H = HCro, log K = 6.5
HCrO4 + H" = H,CrO4(aq) logK=-0.8
2HCrO, = Cr,07% + H,0 log K = 1.52
Cr,0/% + H" = HCr,07 log K = 0.07
Problem 3:

Find the pH at which "Fe(OH)3" begins to precipitate from a 0.1 M Fe(ClOy); solution.
Consider the dimerization of FeOH?*. The following data may be required:

Fe(OH)s(s) = Fe**+ 30H" log K = -38.7
Fe** + H,O = FeOH*" + H* log Ky =-2.19
Fe** + 2H,0 = Fe(OH)," + 2H" log B, = -5.67
Fe** + 3H,0 = Fe(OH)s(aq) + 3H* log s = <-12
Fe** + 4H,0 = Fe(OH), + 4H* log B4 =-21.6

2Fe® + 2H,0 = Fey(OH)* + 2H" log B2, =-2.95
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