The Equilibrium Condition


When a chemical reaction takes place spontaneously, the concentrations of the reactants and products change and the free energy gradually decreases until it reaches a minimum when the system comes to a state of equilibrium ((G = 0 at equilibrium). The concentrations of the reactants and products gradually approach steady values as the rate at which the reactants form the products approaches the rate at which the products form the reactants. When equilibrium is reached, both the forward and reverse reactions are occurring at equal rates and the concentrations no longer change with time. The system is in a state of dynamic equilibrium because the forward and reverse reactions continue without a change in concentrations. 

“Dynamic Equilibrium” – chemical reactions are reversible and tend toward a state 

of equilibrium with the following conditions:

· forward (() and reverse (() reactions are occurring at equal rates ((()                                         
              ratef = rater
· “dynamic” because chemical change continues in both directions, but there is no net change
· Concentrations of reactants and products are no longer changing. Amounts become constant once reaction is “stuck” in equilibrium.
· equilibrium does not mean equal amounts/concentrations of reactants and products


We will study the quantitative relationships that can be used to describe the equilibrium condition and see how the principles of thermodynamics will help us determine the composition of a system at equilibrium. We will focus first on gaseous equilibria and then extend the concepts to aqueous equilibria.

The Equilibrium Law for a Chemical Reaction


When we set up an experiment to study a chemical reaction, we can choose the initial concentrations of the reactants. When the reaction begins, the stoichiometry takes over and determines the amounts of reactants consumed and products formed. When equilibrium is reached, there will be a mixture of the reactants and products, each having their own equilibrium concentration. The value of these concentrations are no longer abitrary, however. They are determined partly by the initial concentrations that were chosen and partly by the stoichiometry, but all the equilibrium concentrations are related by the equilibrium law or equilibrium expression for the reaction.

What is the equilibrium expression?? 
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