CH104 2nd Exam Outline  
7:30 pm April 5th 2007: MBH 303, 309, 311
Help Sessions:
Wed. 4:30 pm  MBH 216

Tutor: Mondays  9:30 pm 5th Floor MBH
Reading:
Ch: 15, 16, 17,  


Labs: 2, 3
Homework:
Ch:  15, 16, 17

Lectures: 10-17 (Monday April 2nd )
I. Chemical Equilibrium

A. Equilibrium Equations   
AH eq \o(→,←) A-  +  H+  in   H2O(l) eq \o(→,←)  H+ +  OH-
1. Law of mass action:  

Ka = [A-][H+]/[HA]  and  Kw = [H+][OH-]

2. Mass balance equation

[HAo] = [HA] + [A-]

3. Charge balance equation

[H+] = [A-] + [OH-]

B. Expressing equilibrium constants in terms of activity a =[ ]/[ss], a = Pgas/1 atm, or a(l) = a(s)= 1
1. Equilibrium constants are related to an intrinsic energy change  ∆Go = -RT ln(Keq)
2. Gas phase equilibrium constants Kc and Kp
C. Equilibrium calculations

1. Using equilibrium ratios and mass balance equations (ES eq \o(→,←) E + S)
2. Extent of the reaction (x) the ICE method
D. Directions of equilibrium reactions

1. Reaction quotient Qrxn
2. LeChatelier's principle

II. Acid/Base Chemistry

A. Definitions of Acids and Bases

1. Arrhenius: electrolyte properties strong and weak 

2. Bronsted-Lowery: reaction pairs and proton transfer
a. acid-base conjugate pairs
b. Strengths of acids and conjugate bases
3. Lewis: coordination complexes

B. Chemical Structures of acid and bases

1. Low bond energy and conjugate base stabilization increase acidity

2. Binary acids - bond energy

3. Ternary acids - conjugate base stabilization

C. Measurement of [H+]
1. p scales:  pH, pOH, pKa, pKb, pKw

2. Salt effects: pH = –log( [H+]/[1 M])   < 1 when salt is present
III. Acid/Base Equilibria

A. Typical reactions

1. Acid dissociation of a weak acid

2. Base hydrolysis of a conjugate base

3. Mixtures of a weak acid and its conjugate base : Henderson-Hasselbalch eq.

4. Mixtures of a weak acid and a strong base.

C. Titration

1. Titration curves

2. Equivalence point indicators

3. Polyprotic acids

D. Buffers - approximatly a 50:50 mixtures of a weak acid and its conjugate base

1. Buffer ratio and Total buffer concentration determine the properties of a buffer

2. Preparing a buffer

3. Important Blood buffers

E. Solubility  Ksp and Kf
