CHEM 221 
EXAM II Review
10/3/2007

Remember: While all the information listed here is equally important, it is not possible to test you on all this material for the exam. But, the course material that is not included on exam II will have a higher likelihood of appearing on the final exam.

Chemical Equilibrium (Chapter 6)
Main Goals:
A. Understanding Basic principals of Chemical Equilibrium:  

a. What is equilibrium?

i. All equilibria must be satisfied

ii. Only a single concentration for each component regardless of the number of chemical equilibria
b. What is equilibrium constant?
i. What does the magnitude of the equilibrium constant say about a reaction?

ii. How to deal with pure solids, liquids and gases.

c. Manipulating equilibrium constants

i. Adding chemical reactions

ii. Inverting chemical reaction

d. Factors that determine if a reaction proceeds spontaneously
i. Enthalpy
a) Terms: Endothermic and exothermic

ii. entropy
iii. free energy
iv. thermodynamic vs. kinetic 

e. Relationship between equilibrium constant and free energy
i. Two forms of equation

a) In terms of G

b) In terms of H,S and T

f. Le Châtelier’s Principal and chemical equilibrium
i. Reaction quotient
ii. Impact of temperature
iii. Common ion effect
g. Types of chemical equilibrium
i. Solubility (Ksp)
ii. Complex formation (Kf)

iii. Acid-base

a) Definitions:

1. Lewis acid & base

2. Protic acid & base

3. Bronsted-Lowry acid & base

4. Salt

5. Conjugate acids and bases

6. Autoprotolysis

7. pH

8. pK

9. strong acid and bases

10. weak acid and bases

11. polyprotic acids and bases

h. Relationship between Ka, Kb and Kw
Titrations (Chapter 7)

Main Goals:
B. Understanding the Titration process:  

a. What are the basic steps and requirements in a volumetric titration?

i. Terms: titrant, analyte

b. What is the end-point?

i. How an end-point is measured

a) Spectrophometric

b) Electrode

c) Volhard

d) Fajans

c. What is the equivalence point?

d. What is the important difference between the end-point and equivalence point?
i. How is this difference corrected for?

a) Blank titration

b) Back titration

e. What is standardization of a titrant?

i. How does standardization differ from titration?

C. Understanding the titration curve:

a. What are the regions of the curve?

b. How to predict a titration curve from the equilibrium constant.

i. Using pX

c. Relationship between titration curve and equilibrium constant

d. Titration curve of mixtures

Activity (Chapter 8)

Main Goals:
D. Understanding the theory of activity:

a. What is ionic strength?

i. How is it calculated?

b. What is hydration?

i. What determines the size of the hydration sphere?

c. What is the ionic atmosphere?

i. How is this related to ionic strength?

d. How is activity related to hydration shell and ionic atmosphere?

e. How is activity related to ionic strength?

i. Relationship to common ion effect

f. How is activity related to concentration?

i. What is the effect on an equilibrium equation and constant?

g. How are activity coefficients calculated?

i. Limitations of Debye-Hϋckel Equation

ii. Relationship to hydration sphere and ionic atmosphere

E. Analyzing equilibrium reactions with activity coefficients
a. Interpreting activity coefficients from tables or Debye-Hϋckel Equation

b. Activity coefficients for:

i. Dilute solutions

ii. Pure solids, liquids and gases

iii. Very low ionic strength

iv. High ionic strength

c. pH and activity

d. using ionic strength and common ions

e. successive approximation

i. assume an activity coefficient to calculate ionic strength

ii. iterate calculates until values converge

F. Systematic Treatment of Equilibrium

a. Know how to deal with complex chemical equilibria

b. Know how to calculate a charge balance equation

c. Know how to calculate a mass balance equation

d. Know how to make assumptions to simplify calculations

i. Set activity coefficients to 1 to calculate ionic strength

ii. Set concentrations to zero for relatively low equilibrium constants
iii. Is the solution expected to be acidic or basic

iv. Check assumptions








































































