Homework 5

Acid-Base chemistry and the Carbonate system
   GEOL 235
Show all work on separate paper and include your excel plot for #2 – Due Oct. 6
Problem 1.  Calculate the solubility of Sr2+ in water at 25ºC in equilibrium with strontianite (SrCO3) and atmospheric CO2 (PCO2=10-3.5) for pH 4, 7, and 10.  Work out all of the pertinent equations by writing out each reaction and rearranging each mass action equation as a function of [H+] and K values for each carbonate species and [Sr2+].  Substitute these into the strontianite mass action equation to develop an expression for [Sr2+] as a function of PCO2 and pH (this will include pKs for the reactions in the table below).  You can then solve for [Sr2+] at any pH!  This should be set up just like we have gone over in class for calcite and as is presented in Chapter 10 of your book (but write the reactions with H+ instead of OH-).  You may also assume the activity coefficient is 1 for all ions.  Log K’s for the reactions is in the table below - note that CO2(aq) + H2O is the same as H2CO3 
	reaction
	Log K

	CO2(g) (CO2(aq)
	-1.47

	CO2(aq) + H2O ( HCO3- + H+
	-6.34

	HCO3- ( CO32- + H+
	-10.33

	SrCO3(strontainite) ( Sr2+ + CO32-
	-11.42


Problem 2.  Put the above equations for the carbonate species into a mass balance equation for total carbonate into an Excel spreadsheet so you can plot carbonate species activities as a function of pH over pH 2 to 10 (A Bjerrum plot).  Make a graph depicting these activities as a function of pH for PCO2=10-3.5, and 10-1.5.   Then include the amount of [Sr2+] at equilibrium on the same plot using the strontianite dissolution equation and log K above.
