Test 11:  Chemical Equilibrium
1.  Chemical Equilibrium:
· Equilibrium can exist for reversible chemical and physical changes.

· The rate of the forward reaction equals the rate of the reverse reaction.

· The concentration of the reactants and products remain constant. (keq)

2.  Le Chatelier’s Principle:  when  a stress is applied to a system at equilibrium, the equilibrium will shift in the direction that relieves the stress.
	Stress
	Action

	Increase[  ]
	Make the substance a reactant

	Decrease[  ]
	Make the substance a product

	Increase the temperature
	Favors the endothermic (heat is a reactant)

	Decrease the temperature
	Favors the exothermic (heat is a product)

	Increase the pressure
	Shifts to the smaller volume of gas (fewer moles)

	Decrease the pressure
	Shifts to the larger volume of gas (more moles)


3.  Adding a catalyst speeds up the rate of both the forward and reverse reactions equally by lowering the activation energy.  Equilibrium is reached faster but there is no shift in the equilibrium.

4. Law of Chemical Equilibrium:
aM  +  bN↔  cP  +  dQ

keq = [P]c  [Q]d / [M]a [N]b
note:  [] means molarity (moles/liter

Only include gases and aqueous ions.
5.  A large keq favors the forward reaction.  While a small keq favors the reverse.

6.  Solubility product constant (ksp): is a keq for salts.  The larger the ksp the more soluble the salt.  While the smaller the ksp the less soluble the salt.
7. Only a change in temperature can change a keq or ksp vale.
