CH107                Third Exam  November 18th   7:30 pm     BIH 411         Fall 2003

Instructor: Stephen Sontum 
Help Session:  7-9 pm,  Sunday BIH 411


The test will cover reading CH 6 - 9 homework from  CH 6 - 9, and lectures 12- 19; labs 4 - 6

I. Intermolecular Forces

A. Surface Tension

B. Xray diffraction

II. Thermochemistry

A. Statements of the Laws of Thermodynamics

B. First Law – Work, Heat, and Internal Energy
1. State Functions
2. Pressure Volume Work
3. Heat Flows at constant volume: U = qv = n Cv T
4. Equipartition of Energy
C. Enthalpy: H = U + PV
1. Heat Flows at constant pressure: H = qp = n Cp T
2. Standard Molar Heats of Formation
3. Calorimetry:  Bomb and Solution Calorimeters
4. Thermite Reaction :Oxidation/Reduction and Oxidation numbers

III. Entropy and the 2nd Law

A. Sponteneity – spontaneous processes increase the entropy of the Universe
1. S = qrev/T and Suniverse = 0 for reversible processes
2. S > q/T  and Suniverse > 0 for irreversible processes

B. Statistical Entropy - Boltzmann
1. Entropy and Disorder: S = k ln(W)
2. Thermal Equilibrium:  n1/n2 = e-(E1-E2)/kT
3. 3rd Law and Standard Molar Entropies

C. Gibbs Free Energy: G = H – TS
1. Equilibrium is defined by Grxn = 0
2. Temperature dependence: Grxn = Hrxn – T Srxn
3. Standard Molar Gibbs Free Energies of Formation:  Gfo(H+) = Gfo(H2(g))  = 0
4. Electrical work can measure  Grxn = -n F rxn

IV. Equilibrium Chemistry

A. Phase Equilibrium
1. Le Chatelier’s Principle – increased temperature favors endothermic reactions
2. Lewis Equation for Mixtures: Grxn = Grxno + RT ln(Qrxn)
 
a. Activity (effective concentration):  as = 1, al = 1, ag = P/1 bar or [g]/1M , ai = [i]/ 1M
 
b. Equilibrium constants:  Grxno = - RT ln(Keq)
3. Phase Diagrams

B. Chemical Equilibrium
1. Direction of Reactions are determined by Qrxn : Grxn =  RT ln(Qrxn/Keq)
2. Standard states define the units for equilibrium constants:  Kp = Kc (RT)n
3. Equilibrium Calculations: Mass Balance, Charge Balance, Equilibrium Balance, Extent x

