CHEMISTRY 132, GROUP PROBLEM, WEEK 11
1) This question deals with the oxidation of ammonia, a reaction of great industrial importance:
4 NH3(g)  +  7 O2(g)    4 NO2(G)  +  6 H2O(l)     Reaction 1
a) Using the thermodynamic data in the appendix of your text, calculate values of H, S, and G of Reaction 1 at 25C and 35C.
b) Will ammonia be oxidized to NO2 at 25C?
c) Interpret the value of S calculated in part (a).
d) The standard enthalpy of vaporization of water, i.e. H for the reaction H2O(l)    H2O(g)    (Reaction 2) is 44.012 kJ/mole at 25C.  Calculate the value of H for the reaction:
4 NH3(g)  +  7 O2(g)    4 NO2(G)  +  6 H2O(g)     Reaction 3
2) It has been claimed in class that calcium fluoride is insoluble in water.
a) Use the following data and confirm this claim by calculating H, S, and G at 25C for the relevant reaction:
2 F‑(aq)  +  Ca+2(aq)    CaF2(c)
b) Perform a thermodynamic analysis on the results.  Do they explain why calcium fluoride is insoluble and calcium chloride is soluble?
Thermodynamic Data at 298.15 K from D. D. Wagman et al., The NBS Tables of Chemical Thermodynamic Properties, NIST, Washington, DC (1982)
Substance             Hf (kJ/mole)              S (J/K-mole)
CaF2(c)                   -1219.6                            68.87
CaCl2(c)                   -795.8                            104.6
Ca+2(aq)                -542.83                             -53.1
Ca+2(g)                  1925.9                             154.77
[bookmark: _GoBack]F-(aq)                    -332.63                             -13.8
F-(g)                      -255.39                           145.46
Cl-(aq)                   -167.159                          56.5
Cl-(g)                      -233.13                          153.24
