Homework 2







GEOL 135

Problem 1.

Write the formula for hydroxylapatite (Ca10(PO4)6(OH)2) dissolution and represent the equilibrium constant (K) expression. Now rearrange the equation to solve for [HPO42-].

From the free energy tabulations in the table below, calculate the equilibrium constant for hydroxylapatite dissolution.

	
	G0 (kJ/mol)

	hydroxyapatite
	-12675

	H2O(l)
	-237.14

	Ca2+
	-553.5

	HPO42-
	-1093.4

	H+
	0

	OH-
	-157.7


Problem 2.

Calculate the activity of the ions you used above using the Debye-Huckel model (equation 4.86 in your book) for activity coefficients if the starting concentration of calcium is 8 mg/l and the phosphorus is 100 ug/l.  Assume the ionic strength of the water is 0.1, å=4.5 for HPO42-, å=6 for Ca2+, and the A and B parameters can be found in your book (Table 4-3).  
Compare this to the result of this were in seawater, where the ionic strength is closer to 0.7.

Problem 3:

Write a reaction describing the formation of a FeCl+ complex and present it as an equilibrium expression rearranged to solve for the activity of the FeCl+ complex.  

Now write a reaction and equilibrium for Fe(Cl)20 formation from FeCl+ and Cl-.  Then rearrange, substitute and write the equilibrium expression for Fe(Cl)20 in terms NOT including [FeCl+].
Using log K of -0.3797  for the first reaction and -0.0997 for the second reaction, determine the activity of Fe(Cl)20 when the activity of Cl- is 3 and Fe2+ is 0.002.
