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formula mineral/phase )G® kJ/mol
0, oxygen 0

Al aluminum 0

H,O water -237.141
ALO, corundum -1582.228
AIO(OH) diaspore -918.4
Al(OH), gibbsite -1154.889

The graph below provides a convenient way to compare some Gibbs Free Energies in

the chemical system corundum - diospore water
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3. Another way to compare relative stabilities is to consider the Gibbs energies of
reactions. Consider the reactions:

corundum + water = diaspore (1)
corundum + water = gibbsite (2)

Balance these reactions and use the Gibbs energy values from the table to calculate
)G°,. at STP (standard temperature and pressure). Do these values come out to be
less than 0? If so, diaspore and gibbsite are more stable than separate corundum +
water at STP.

corundum + water = 2 diaspore )G =-17.431 J/mol
corundum + 3 water = 2 gibbsite )G =-16.127 J/mol

So, both reactions proceed to the right. Diaspore and gibbsite are more stable than
assemblages of corundum + water.

4. In the Al,O;-H,O system, there are two other possible chemical reactions involving
three phases. List and balance them. Calculate )G°,,, for each. For each, which is the
stable side of the reaction at STP?

diaspore + water = gibbsite )G = 0.652 J/mol, so Di + water is slightly more stable.

gibbsite + corundum = 3 diaspore )G=-18.083 J/mol, so Di is more stable.

5. If arock that is 100% Al,O,, then (considering only the Al,O,-H,O system) it must
contain 100% corundum. (There is no combination involving diaspore, gibbsite or water
that equals 100% Al,O,.)

Suppose, however, you have a rock that is 50% Al,O, and 50% H,O. You could have
any of the following three assemblages: (1) only diaspore, (2) gibbsite + corundum, (3)
water + corundum.

Which of these assemblages is most stable at STP? Explain how you concluded this?
From question #3, we know that diaspore is more stable than water+corundum, and

from question #4, we know that diaspore is more stable than gibbsite+corundum. So
diaspore is the answer.



