UNIT 4: CHEMICAL SYSTEMS AND EQUILIBRIUM

CHAPTER 7.1: Dynamic Equilibrium in Chemical Systems

· As you have learned previously, the rate of any reaction depends on the concentration of the reacting chemicals.

· As a reaction proceeds, the concentrations of the “product” chemicals increases, and the reverse reaction may re-form “reactants”.

· Under certain conditions, the rate of the reverse reaction increases as the rate of the forward reaction decreases.

· Eventually, the rate of the forward reaction equals the rate of the reverse reaction.

· Equilibrium occurs when opposing changes are occurring simultaneously at the same rate.

READ: pages 424- 428.

Conditions that apply to All Equilibrium Systems:

· The fundamental requirement for equilibrium is that opposing changes must occur at the same rate.
· THREE PHYSICAL PROCESSES that reach equilibrium are:
(a) a solid in contact with a solution that contains this solid; for example, sugar crystals in a saturated aqueous sugar solution.

(b) The vapour above a pure liquid: for example, a closed jar that contains liquid water.
(c) The vapour above a pure solid: for example, mothballs in a closed drawer.
· TWO CHEMICAL PROCESSES that reach equilibrium are:
(a) a reaction with reactants and products in the same phase  (homogeneous equilibrium).
(b) A reaction in which reactants and products are in different phases (heterogeneous equilibrium).
THE FOUR CONDITIONS THAT APPLY TO ALL EQUILIBRIUM SYSTEMS:

1. Equilibrium is achieved in a reversible process when the rates of opposing changes are equal.  A double arrow indicates this reversible change.

2. The observable (macroscopic) properties of a system at equilibrium are constant.  Examples include colour, pressure, concentration and pH.

3. Equilibrium can only be reached in a closed system.

4. Equilibrium can be approached from either direction.

· You can summarize the first TWO equilibrium conditions by stating that equilibrium involves dynamic change at the molecular level but no change at the macroscopic level.

