
EPSc 500 SP2014 Homework 3 
Due February 4, 2014 

 
1. Obtain a copy of the following paper: 
 
Stefánsson, A. (2001) Dissolution of primary minerals of basalt in natural waters. I. Calculation 
of mineral solubilities from 0°C to 350°C. Chemical Geology 172, 225–250 
 
Using the reactions in Table 1 and log K values in Table 7, use Rxn to help you edit the 
thermodynamic database thermo.dat.  Edit the data for: 
 
Diopside (Di100): Use log K = 9.43 for 60°C 
Anorthite (An100): Use log K = -19.62 for 60°C 
 
Make sure to first save a new copy of this database with a new filename for use in editing.  Use 
the “Config > Alter Log K’s” option to help you and make sure to swap species in Rxn so that 
the reaction you are displaying is the same as in the paper.  To complete this, you will need to 
determine what log K values to enter in the database using the existing reaction formula in the 
database.  The reactions listed in the paper either need to be rescaled or have different species 
than the reactions in the database, hence the need to use Rxn make help make a conversion.  
Also, note that the reactions use the species H4SiO4

0 rather than SiO2(aq); the former is just 
SiO2(aq) plus 2 H2O, so you need to separate these and then rebalance the reaction by removing 
excess H2O from both sides.  Finally, do this for all 8 temperatures in the database that comprise 
the block of data for each mineral. 
 
If you are confused how to do this, ask Prof. Catalano!  To turn this in, paste the new database 
entries into a Word or text document and submit this by email to Prof. Catalano. 
 
 
2. Pitzer-style activity models provide much more accurate predictions of mineral solubilty in 
brines.  Setup a calculations of pure water (i.e., add in H+ at some concentration, not pH, and 
balance on H+) that also contains 5 molal each of Mg++, SO4--, Na+, and Cl-.  Run the 
calculation using the default database and then the thermo_hmw.dat database.  Compare the 
second “Step 0”, after minerals have precipitated.  Paste the second “Step 0” into a Word or text 
and then also summarize how the calculations differ.  Make sure to discuss the minerals that 
form, the pH, and the fluid composition (see the “Original basis” section of the output file). 


