Part 1

Equilibrium

The reaction Gibbs energy AG is the slope of the graph of Gibbs energy versus the extent of the
reaction a: AG = (0G/oa), .

The criterion for a spontaneous change is AG <0.
The expression for A,G at an arbitrary stage in the reaction is: A,G = AG °+RT InQ.
The expression for A,G at equilibrium: AG = AG® + RTInK =0 i.e.,, AG® =-RT InK.

The standard reaction Gibbs energy A,G°® may be calculated from the standard Gibbs energies of
formation A/G® as: AG® = Zproqucts VAIG® = Zreactants VAG®

The equilibrium quotient in terms of concentrations, partial pressures, and activities Q¢ is given by:
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The equilibrium constant K., K, or K, is the value of the equilibrium quotient when the
concentrations, partial pressures or activities have their specific equilibrium values.

At equilibrium the rates of the forward and backward reactions are the same. Hence, at equilibrium
there is no net change in the amounts of reactants and products present.



