CEE550, Spring 2007, Assignment #3
Use the phreeqc.dat database and assume STP, unless otherwise stated.

1. (#006) Fifty  ml of deionized water is placed in a closed vial, with a 1‑ml air space above it. Assume that the air is 79% N2, 21% O2, and 0.032% CO2. What are the partial pressures of the three gas species, the total pressure in the system, the dissolved concentrations of N2, O2, and TOTC(4), and the solution pH once the system equilibrates with respect to gas-liquid exchange? Assume that redox reactions are kinetically inhibited.
2. (#005) Simulate a titration of 102 m Na2CO3 with Zn(NO3)2, up to a TOTZn concentration of 0.02 m. Consider possible precipitation of amorphous Zn(OH)2(s) and the mineral Smithsonite, with a chemical formula of ZnCO3(s). Use the Minteq.v4 database. Make sure all the Zn complexes shown in Table 8.10 in the Water Chemistry text are taken into consideration. If a complex is in the Minteq.v4 database, you can use the log K that is in the database, even if it differs from the value in the Table. However, if a complex is absent from the database altogether, add it to the complexes that are considered in the simulation, using the log K value in the Table. Use your results to prepare figures like Figures 8.24, 8.25, 8.27b, and 8.29 in the text. (Your figures will be slightly different because of the different thermodynamic data.) (Note: Check out the meanings of the parameters available in the Basic sub-routine in User Punch; some might be useful.)
