Exercise 3
1) Balance the following reactions assuming K+, H+, H2O and H4SiO4 in solution :

a)          KAlSi3O8         =          KAl3Si3O10(OH)2 

          Feldspar                     

Muscovite

b)     KAl3Si3O10(OH)2     =       Al2Si2O5(OH)4

Muscovite


Kaolinite

2) At 298K the breakdown of K-feldspar KAlSi3O8 in solution may produce Kaolinite or Muscovite

 a) Plot equilibrium between K-feldspar and Kaolinite on a diagram of Log([K+]/[H+]) versus Log([H4SiO4]) given :- 

2H+ + 2KAlSi3O8 + 9H2O = Al2Si2O5(OH)4  + 2K+ + 4H4SiO4
              Fspar                       Kaolinite

                              Go = + 41450J ( with activities of solids and of water being 1.0)

 b) Plot, on the same diagram equilibrium between k-feldspar and muscovite given  for 2a) above

       KAlSi3O8   =      KAl3Si3O10(OH)2 

         Fspar                   Muscovite

                              logK = -14.32 (same standard states as before)

c) Plot the position of the third reaction involving muscovite and kaolinite 
3)  Carbonic acid H2CO3o is very weak, being only partly dissociated under normal pH conditions. Given the following data calculate the concentrations of CO32-, HCO3- and H2CO3o in solution at pH 6 if the total amount of carbonate species is 1molal :-

     H2CO3o = HCO3- + H+      logK=-6.35   at 298K

     HCO3‑ = CO32- + H+        logK= -10.32 




4) The reaction

 Mg(OH)2 = MgO + H2O

 brucite     periclase

Has the following thermodynamic properties

 HO(1bar) = 63200 J  SO = 123.8 J/K  

VO (solids) = -1.338 J/bar

Calculate the equilibrium temperature for brucite periclase and water at 1000bar under the following conditions :-

a) All phases pure with water as a perfect gas

b) All phases pure with water having fugacity coefficient of 0.65

c) Solids contain Fe in addition to Mg. Brucite has XMg of 0.95, periclase has XMg of 0.8 , fluid is 75% water. (XH2O=0.75) with a fugacity coefficient of 0.65

