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o 11.8: A General Strategy for Expressing the Thermodynamic Properties of a Substance
o 11.9: The Standard Entropy and the Gibbs Free Energy of Formation

o 11.10: The Nature of Hypothetical States

o 11.11: The Fugacity and Gibbs Free Energy of A Substance in Any System

o 11.12: Evaluating Entropy Changes Using Thermochemical Cycles

o 11.13: Absolute Zero is Unattainable

o 11.14: Problems

12: Applications of the Thermodynamic Criteria for Change

o 12.1: Mechanical Processes

o 12.2: The Direction of Spontaneous Heat Transfer

o 12.3: Phase Changes - the Fusion of Ice

12.4: Measuring the Entropy Change for Any Reversible Process
12.5: Another Perspective on the Principle of Le Chatelier

12.6: Phase Equilibria - Temperature Dependence of the Boiling Point
12.7: Phase Equilibria - Temperature Dependence of the Melting Point
12.8: The Clapeyron Equation

12.9: The Clausius-Clapeyron Equation

o 12.10: Problems
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13: Equilibria in Reactions of Ideal Gases

13.1: The Gibbs Free Energy of an Ideal Gas

13.2: The Gibbs Free Energy Change for A Reaction of Ideal Gases

13.3: The Thermodynamics of Mixing Ideal Gases

13.4: The Gibbs Free Energy Change for Reaction at Constant Partial Pressures

o 13.5: ArG is the rate at which the Gibbs Free Energy Changes with The Extent of Reaction
o 13.6: The Standard Gibbs Free Energy Change and Equilibrium in Ideal Gas Reactions
13.7: The Gibbs Free Energy of Formation and Equilibrium in Ideal Gas Reactions

13.8: Equilibrium When A Component is Also Present as A Condensed Phase

13.9: Equilibrium When An Ideal Gas Component is Also Present as A solute

13.10: Problems
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14: Chemical Potential - Extending the Scope of the Fundamental
Equation

o 14.1: Dependence of the Internal Energy on the Composition of the System
14.2: Dependence of Other Thermodynamic Functions on the Composition
14.3: Partial Molar Quantities

14.4: Chemical Potentials and Stoichiometry

14.5: Y pjdnj = 0 and Primitive Vs. Gibbsian Equilibrium

14.6: The Change Criteria in A System Composed of Subsystems

o 14.7: At Constant P and T, Arp is the Change in Gibbs Free Energy

o 14.8: Gibbs-Duhem Equation

14.9: The Dependence of Chemical Potential on Other Variables

14.10: Chemical Activity

14.11: Back to the Fugacity- the Fugacity of A Component of A Gas Mixture
14.12: Relating Fugacity and Chemical Activity

14.13: Relating the Differentials of Chemical Potential and Activity

14.14: Dependence of Activity on Temperature- Relative Partial Molar Enthalpies
o 14.15: Problems
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15: Chemical Potential, Fugacity, Activity, and Equilibrium

o 15.1: The Chemical Potential and Fugacity of a Gas

o 15.2: The Chemical Potential and Activity of a Gas

15.3: The Pressure-dependence of the Fugacity and Activity of a Condensed Phase
15.4: Standard States for the Fugacity and Activity of a Pure Solid

15.5: The Chemical Potential, Fugacity, and Activity of a Pure Solid

15.6: Chemical Potential, Fugacity, and Equilibrium

15.7: Chemical Potential, Activity, and Equilibrium

15.8: The Rate of Gibbs Free Energy Change with Extent of Reaction

o 15.9: Problems
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16: The Chemical Activity of the Components of a Solution

16.1: Solutions Whose Components are in Equilibrium with Their Own Gases
16.2: Raoult's Law and Ideal Solutions

16.3: Expressing the Activity Coefficient as a Deviation from Raoult's Law

16.4: Henry's Law and the Fugacity and Activity of A Solution Component

o 16.5: Expressing the Activity Coefficient as A Deviation from Henry's Law

o 16.6: Henry's Law and the Hypothetical One-molal Standard State

16.7: Finding the Activity of a Solute from the Activity of the Solvent

16.8: When the Solute Obeys Henry's Law, the Solvent Obeys Raoult's Law
16.9: Properties of Ideal Solutions

16.10: Colligative Properties - Boiling-point Elevation

16.11: Colligative Properties - Freezing-point Depression

16.12: Colligative Properties - Osmotic Pressure

o 16.13: Colligative Properties - Solubility of a Solute in an Ideal Solution

o 16.14: Colligative Properties - Solubility of a Gas

16.15: Solvent Activity Coefficients from Freezing-point Depression Measurements
16.16: Electrolytic Solutions

16.17: Activities of Electrolytes - The Mean Activity Coefficient

16.18: Activities of Electrolytes - The Debye-Huickel Theory

16.19: Finding Solute Activity Using the Hypothetical One-molal Standard State
16.20: Problems
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17: Electrochemistry

17.1: Oxidation-reduction Reactions

17.2: Electrochemical Cells

17.3: Defining Oxidation States

17.4: Balancing Oxidation-reduction Reactions

o 17.5: Electrical Potential

o 17.6: Electrochemical Cells as Circuit Elements

17.7: The Direction of Electron Flow and its Implications
17.8: Electrolysis and the Faraday

17.9: Electrochemistry and Conductivity

17.10: The Standard Hydrogen Electrode (S.H.E)
17.11: Half-reactions and Half-cells

17.12: Standard Electrode Potentials

o 17.13: Predicting the Direction of Spontaneous Change
o 17.14: Cell Potentials and the Gibbs Free Energy

o 17.15: The Nernst Equation

o 17.16: The Nernst Equation for Half-cells

o 17.17: Combining two Half-cell Equations to Obtain a new Half-cell Equation
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