AP Chemistry

Chemical Equilibrium

Chapter 13 Notes

Section 13.1

What is equilibrium?

· The state where the concentrations of the reactants and products remain constant over time

· Any chemical reaction taking place in a closed container will reach equilibrium

· Many go almost to completion

· Equilibrium position favors products  = lies far to the right

· Many appear to have not proceeded at all

· Equilibrium position favors reactants = lies far to the left

· Equilibrium is a dynamic condition.  It is at the point where the rate in one direction is equal to the rate in the other direction.  

· No net change in concentrations
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· Above graph show that the concentrations become constant over time.

· Rates of reaction graph reaching equilibrium

[image: image2.png]‘The forward process: A+ B - C + D
decreases in rate, s time increases.

At equilibrium, the
forward and reverse rates.
become equal
A+B2C+D

REACTION RATE

The reverse process: C+ D —A+B
increases in rate, as time increases.
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Section 13.2 Equilibrium Constant

· Law of mass action = describes the conditions at equilibrium

· For the equation

jA  +  kB  (  lC  +  mD

· The equilibrium expression is

Keq  =  [C]l[D]m
        [A]j[B]k
· The value of K is the equilibrium constant and is constant for the same temperature.  NO UNITS

· Changing the coefficients changes the exponents in the expression

· The Krev for the reverse reaction is the reciprocal of the original Keq


· K rev = 1/Keq
· Problems to practice p. 583

· See summary on page 584.

· Each set of concentrations is referred to as the equilibrium position.

Section 13.3  Equilibrium Expressions involving Pressures

· Gas laws show that partial pressures are directly proportional to moles/L

· P = nRT/V  where n/V = moles/L

· So Kp can be calculated when all the species are gases

· Relationship between Kc and Kp

· Kc = Kp (RT) n
· Where n = the coefficients of products – coefficients of reactants in the equation

· See problems p. 587 and 588

Section 13.4 Heterogeneous Equilibria

· Reactants and products are in more than one phase

· Only the amounts that can be expressed in mole/L are included in the equilibrium expression

· Position of the equilibrium in not dependent on the amount of PURE SOLIDS and LIQUIDS present

· Concentration of solids and liquids do not change

Section 13.5  Applications of the Equilibrium Constant

· Can use equilibrium constant to determine extent of a reaction

· Reaction Quotient, Q is the application of the law of mass action using the initial concentrations.

· From Q, can determine which way the reaction will go and to what extent is will react

· If Q is equal to K, the system is in equilibrium

· If Q is less than K, the reaction will proceed toward the products, shift to the right

· If Q is greater than K, the reaction will shift left (toward the reactants)

· Calculations using ICE

· I = initial concentrations, [A]

· C = change in concentration of each, -x

· E = equilibrium concentrations, [A] – x

Section 13.6 Solving Equilibrium Problems

· Steps to solving problems on p. 600

· Practice

· Practice

· Practice

Section 13.7 Le Chatelier’s Principle

