Big Idea 6: Any bond or intermolecular interaction that can be formed can be broken.  These two processes are in dynamic competition, sensitive to initial conditions and external perturbations.
Dynamic equilibrium- reversible state in which rates of opposing processes are equal

Equilibrium Constant
Reaction Quotient

Manipulating a Reaction and the Effect on K

At equilibrium, the rate of forward reaction equals the rate of the reverse reaction and Q = K.

· Concentrations of reactants and products don’t change unless a stress is applied.

· If reaction is shifting right, rate of the forward reaction is greater than the rate of the reverse reaction.

· If left, vice versa.

· Q > K, will shift left.

· Q < K, will shift right.

Graphs of Concentration vs. Time 

Magnitude of K
· Large K favors products. That is, at equilibrium there will be more products than reactants present.
· Small K favors reactants
Le Chatelier’s Principle- When a stress is applied to a system at equilibrium, the system adjusts so as to partially offset that stress.
· Q is changed away from K and system will reestablish equlibrium

· Shifts can be observed through color changes, pH changes, or temperature

· Changes in concentration affect Q

· Changes in temperature affect K

Acid Base Chemistry
Formulas

Strong Acids



Strong Bases
Weak acids also release the labile proton (H+) but only partially ionize.


Ka values depend on the structure of acid and factors such as 

· Bond strength

· Solvation- interaction between solute and solvent
· Electronegativity of the atom bonded to the H+
Weak bases react with water to produce OH-
· Common weak bases are ammonia and amines
Conjugate acid-base pairs differ by a proton

Neutralization reactions generally go to completion.


Strong- Strong


Weak Acid- Strong Base


Strong Acid- Weak Base

Titrations


Equivalence Point-

pH changes barely occur during most of the titration


Half-Equivalence Point- pH = pKa and center of buffering region

Buffers
· Buffers control pH of aqueous solutions

· Contains a weak and its conjugate

· Amount of each component determines the buffering capacity.  That is, how much H+ or OH- can it handle?

· pH < pKa means there is more weak acid than its conjugate

· pH > pKa means there is more conjugate base than weak acid

Ksp
All Group I compounds, ammonium compounds, and nitrate compounds are soluble.

Solubillity expressions

Calculations of solubility

A salt is less soluble when a common ion is present (Le Chatelier’s Principle).

If one on the ions present is an acid or base, pH changes can affect solubility.


For example,

Gibbs Free Energy and Equilibrium

