The following discussion and definitions about Equilibrium are taken from the book:

The Thermodynamics of Natural Systems by G.M. Anderson, 1996, published by John Wiley & Sons, Inc.

"In studying chemical reactions, we obviously need to know when they start, and when they have ended.  To do this, we define the state of equilibrium, when no reactions at all are proceeding.  This state has two attributes:

1. A system at equilibrium has none of its properties changing with time, no matter how long it is observed.

2. A system at equilibrium will return to that state after being disturbed, that is, after having one or more of its parameters slightly changed, then changed back to the original values."

Comment:  In our mineral collections we have both aragonite and calcite.  They can sit side by side on a shelf and both of the above attributes pertain to them.  Are they both at equilibrium?  Is that possible?































































































































On this surface model, both the star and the heart are at equilibrium:  they can't fall any lower, however, the happy face is unstable!  It can fall either to the star, or the heart.  We would say that the heart is in a stable position, the star in a metastable position.  

If we come back to calcite and aragonite, we can say that aragonite is metastable (it is the high pressure polymorph), whereas calcite is stable.  However, it would take activation. energy to convert aragonite to calcite, and this does not happen at room temperature.  Just as it would take energy for the star to climb the hill to fall down to the heart, it takes energy to convert aragonite to calcite.  







