
CHEMISTRY IIA

David Karlin
The Williams School



The Williams School

Chemistry IIA

David Karlin



This text is disseminated via the Open Education Resource (OER) LibreTexts Project
(https://LibreTexts.org) and like the thousands of other texts available within this powerful platform, it is
freely available for reading, printing, and "consuming." 

The LibreTexts mission is to bring together students, faculty, and scholars in a collaborative effort to
provide and accessible, and comprehensive platform that empowers our community to develop, curate,
adapt, and adopt openly licensed resources and technologies; through these efforts we can reduce the
financial burden born from traditional educational resource costs, ensuring education is more accessible
for students and communities worldwide.

Most, but not all, pages in the library have licenses that may allow individuals to make changes, save,
and print this book. Carefully consult the applicable license(s) before pursuing such effects. Instructors
can adopt existing LibreTexts texts or Remix them to quickly build course-specific resources to meet the
needs of their students. Unlike traditional textbooks, LibreTexts’ web based origins allow powerful
integration of advanced features and new technologies to support learning. 

LibreTexts is the adaptable, user-friendly non-profit open education resource platform that educators
trust for creating, customizing, and sharing accessible, interactive textbooks, adaptive homework, and
ancillary materials. We collaborate with individuals and organizations to champion open education
initiatives, support institutional publishing programs, drive curriculum development projects, and more.

The LibreTexts libraries are Powered by NICE CXone Expert and was supported by the Department of
Education Open Textbook Pilot Project, the California Education Learning Lab, the UC Davis Office of
the Provost, the UC Davis Library, the California State University Affordable Learning Solutions
Program, and Merlot. This material is based upon work supported by the National Science Foundation
under Grant No. 1246120, 1525057, and 1413739.

Any opinions, findings, and conclusions or recommendations expressed in this material are those of the
author(s) and do not necessarily reflect the views of the National Science Foundation nor the US
Department of Education.

Have questions or comments? For information about adoptions or adaptions contact
info@LibreTexts.org or visit our main website at https://LibreTexts.org.

This text was compiled on 06/08/2025

https://libretexts.org/
https://www.nice.com/resources/cxone-expert-knowledge-management
mailto:info@LibreTexts.org
https://libretexts.org/


1 https://chem.libretexts.org/@go/page/397411

TABLE OF CONTENTS

Licensing

1: Molecular Geometry and Bonding Theories
1.1: Molecular Geometry
1.2: The VSEPR Model
1.3: Molecular Shape and Molecular Polarity
1.4: Covalent Bonding and Orbital Overlap
1.5: Hybrid Orbitals
1.6: Multiple Bonds
1.7: Molecular Orbitals
1.8: Second-Row Diatomic Molecules
1.E: Exercises
1.S: Molecular Geometry and Bonding Theories (Summary)

2: Thermochemistry
2.1: The Nature of Energy
2.2: The First Law of Thermodynamics
2.3: Enthalpy
2.4: Enthalpy of Reaction
2.5: Calorimetry
2.6: Hess's Law
2.7: Enthalpies of Formation
2.8: Foods and Fuels
2.E: Thermochemistry (Exercises)
2.S: Thermochemistry (Summary)

3: Chemical Kinetics
3.1: Factors that Affect Reaction Rates
3.2: Reaction Rates
3.3: Concentration and Rates (Differential Rate Laws)
3.4: The Change of Concentration with Time (Integrated Rate Laws)
3.5: Temperature and Rate
3.6: Reaction Mechanisms
3.7: Catalysis
3.E: Exercises
3.S: Chemical Kinetics (Summary)

4: Chemical Equilibrium
4.1: The Concept of Equilibrium
4.2: The Equilibrium Constant
4.3: Interpreting and Working with Equilibrium Constants
4.4: Heterogeneous Equilibria
4.5: Calculating Equilibrium Constants
4.6: Applications of Equilibrium Constants
4.7: Le Chatelier's Principle
4.E: Exercises

https://libretexts.org/
https://chem.libretexts.org/@go/page/397411?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/00:_Front_Matter/04:_Licensing
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01:_Molecular_Geometry_and_Bonding_Theories
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01:_Molecular_Geometry_and_Bonding_Theories/1.01:_Molecular_Geometry
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01:_Molecular_Geometry_and_Bonding_Theories/1.02:_The_VSEPR_Model
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01:_Molecular_Geometry_and_Bonding_Theories/1.03:_Molecular_Shape_and_Molecular_Polarity
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01:_Molecular_Geometry_and_Bonding_Theories/1.04:_Covalent_Bonding_and_Orbital_Overlap
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01:_Molecular_Geometry_and_Bonding_Theories/1.05:_Hybrid_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01:_Molecular_Geometry_and_Bonding_Theories/1.06:_Multiple_Bonds
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01:_Molecular_Geometry_and_Bonding_Theories/1.07:_Molecular_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01:_Molecular_Geometry_and_Bonding_Theories/1.08:_Second-Row_Diatomic_Molecules
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01:_Molecular_Geometry_and_Bonding_Theories/1.E:_Exercises
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01:_Molecular_Geometry_and_Bonding_Theories/1.S:_Molecular_Geometry_and_Bonding_Theories_(Summary)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02:_Thermochemistry
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02:_Thermochemistry/2.01:_The_Nature_of_Energy
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02:_Thermochemistry/2.02:_The_First_Law_of_Thermodynamics
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02:_Thermochemistry/2.03:_Enthalpy
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02:_Thermochemistry/2.04:_Enthalpy_of_Reaction
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02:_Thermochemistry/2.05:_Calorimetry
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02:_Thermochemistry/2.06:_Hess's_Law
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02:_Thermochemistry/2.07:_Enthalpies_of_Formation
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02:_Thermochemistry/2.08:_Foods_and_Fuels
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02:_Thermochemistry/2.E:_Thermochemistry_(Exercises)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02:_Thermochemistry/2.S:_Thermochemistry_(Summary)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03:_Chemical_Kinetics
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03:_Chemical_Kinetics/3.01:_Factors_that_Affect_Reaction_Rates
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03:_Chemical_Kinetics/3.02:_Reaction_Rates
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03:_Chemical_Kinetics/3.03:_Concentration_and_Rates_(Differential_Rate_Laws)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03:_Chemical_Kinetics/3.04:_The_Change_of_Concentration_with_Time_(Integrated_Rate_Laws)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03:_Chemical_Kinetics/3.05:_Temperature_and_Rate
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03:_Chemical_Kinetics/3.06:_Reaction_Mechanisms
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03:_Chemical_Kinetics/3.07:_Catalysis
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03:_Chemical_Kinetics/3.E:_Exercises
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03:_Chemical_Kinetics/3.S:_Chemical_Kinetics_(Summary)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04:_Chemical_Equilibrium
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04:_Chemical_Equilibrium/4.01:_The_Concept_of_Equilibrium
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04:_Chemical_Equilibrium/4.02:_The_Equilibrium_Constant
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04:_Chemical_Equilibrium/4.03:_Interpreting_and_Working_with_Equilibrium_Constants
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04:_Chemical_Equilibrium/4.04:_Heterogeneous_Equilibria
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04:_Chemical_Equilibrium/4.05:_Calculating_Equilibrium_Constants
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04:_Chemical_Equilibrium/4.06:_Applications_of_Equilibrium_Constants
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04:_Chemical_Equilibrium/4.07:_Le_Chatelier's_Principle
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04:_Chemical_Equilibrium/4.E:_Exercises


2 https://chem.libretexts.org/@go/page/397411

4.S: Chemical Equilibrium (Summary)

5: Acid–Base Equilibria
5.1: Acids and Bases - A Brief Review
5.2: Brønsted–Lowry Acids and Bases
5.3: The Autoionization of Water
5.4: The pH Scale
5.5: Strong Acids and Bases
5.6: Weak Acids
5.7: Weak Bases
5.8: Relationship Between Ka and Kb
5.9: Acid-Base Properties of Salt Solutions
5.10: Acid-Base Behavior and Chemical Structure
5.11: Lewis Acids and Bases
5.E: Acid–Base Equilibria (Exercises)
5.S: Acid–Base Equilibria (Summary)

6: Electrochemistry
6.1: Oxidation States and Redox Reactions
6.2: Balanced Oxidation-Reduction Equations
6.3: Voltaic Cells
6.4: Cell Potential Under Standard Conditions
6.5: Gibbs Energy and Redox Reactions
6.6: Cell Potential Under Nonstandard Conditions
6.7: Batteries and Fuel Cells
6.8: Corrosion
6.9: Electrolysis
6.E: Electrochemistry (Exercises)

Index

Glossary

Detailed Licensing

https://libretexts.org/
https://chem.libretexts.org/@go/page/397411?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04:_Chemical_Equilibrium/4.S:_Chemical_Equilibrium_(Summary)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05:_AcidBase_Equilibria
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05:_AcidBase_Equilibria/5.01:_Acids_and_Bases_-_A_Brief_Review
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05:_AcidBase_Equilibria/5.02:_BrnstedLowry_Acids_and_Bases
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05:_AcidBase_Equilibria/5.03:_The_Autoionization_of_Water
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05:_AcidBase_Equilibria/5.04:_The_pH_Scale
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05:_AcidBase_Equilibria/5.05:_Strong_Acids_and_Bases
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05:_AcidBase_Equilibria/5.06:_Weak_Acids
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05:_AcidBase_Equilibria/5.07:_Weak_Bases
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05:_AcidBase_Equilibria/5.08:_Relationship_Between_Ka_and_Kb
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05:_AcidBase_Equilibria/5.09:_Acid-Base_Properties_of_Salt_Solutions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05:_AcidBase_Equilibria/5.10:_Acid-Base_Behavior_and_Chemical_Structure
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05:_AcidBase_Equilibria/5.11:_Lewis_Acids_and_Bases
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05:_AcidBase_Equilibria/5.E:_AcidBase_Equilibria_(Exercises)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05:_AcidBase_Equilibria/5.S:_AcidBase_Equilibria_(Summary)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06:_Electrochemistry
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06:_Electrochemistry/6.01:_Oxidation_States_and_Redox_Reactions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06:_Electrochemistry/6.02:_Balanced_Oxidation-Reduction_Equations
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06:_Electrochemistry/6.03:_Voltaic_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06:_Electrochemistry/6.04:_Cell_Potential_Under_Standard_Conditions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06:_Electrochemistry/6.05:_Gibbs_Energy_and_Redox_Reactions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06:_Electrochemistry/6.06:_Cell_Potential_Under_Nonstandard_Conditions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06:_Electrochemistry/6.07:_Batteries_and_Fuel_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06:_Electrochemistry/6.08:_Corrosion
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06:_Electrochemistry/6.09:_Electrolysis
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06:_Electrochemistry/6.E:_Electrochemistry_(Exercises)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/zz:_Back_Matter/10:_Index
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/zz:_Back_Matter/20:_Glossary
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/zz:_Back_Matter/30:_Detailed_Licensing


1 https://chem.libretexts.org/@go/page/428651

Licensing
A detailed breakdown of this resource's licensing can be found in Back Matter/Detailed Licensing.

https://libretexts.org/
https://chem.libretexts.org/@go/page/428651?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/00%3A_Front_Matter/04%3A_Licensing
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/zz%3A_Back_Matter/30%3A_Detailed_Licensing


1

CHAPTER OVERVIEW

1: Molecular Geometry and Bonding Theories

A general chemistry Libretexts Textmap organized around the textbook 

 Chemistry: The Central Science 

by Brown, LeMay, Bursten, Murphy, and Woodward

Template:HideTOC

1.1: Molecular Geometry
1.2: The VSEPR Model
1.3: Molecular Shape and Molecular Polarity
1.4: Covalent Bonding and Orbital Overlap
1.5: Hybrid Orbitals
1.6: Multiple Bonds
1.7: Molecular Orbitals
1.8: Second-Row Diatomic Molecules
1.E: Exercises
1.S: Molecular Geometry and Bonding Theories (Summary)

1: Molecular Geometry and Bonding Theories is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or curated by
LibreTexts.

https://libretexts.org/
https://chem.libretexts.org/Bookshelves/General_Chemistry/Map%3A_Chemistry_-_The_Central_Science_(Brown_et_al.)
https://chem.libretexts.org/Template:HideTOC
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.01%3A_Molecular_Geometry
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.02%3A_The_VSEPR_Model
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.03%3A_Molecular_Shape_and_Molecular_Polarity
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.04%3A_Covalent_Bonding_and_Orbital_Overlap
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.05%3A_Hybrid_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.06%3A_Multiple_Bonds
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.07%3A_Molecular_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.08%3A_Second-Row_Diatomic_Molecules
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.E%3A_Exercises
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.S%3A_Molecular_Geometry_and_Bonding_Theories_(Summary)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories
https://creativecommons.org/licenses/by-nc-sa/3.0


1.1.1 https://chem.libretexts.org/@go/page/397049

1.1: Molecular Geometry

This page titled 1.1: Molecular Geometry is shared under a CC BY-NC-SA 4.0 license and was authored, remixed, and/or curated by OpenStax.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://chem.libretexts.org/@go/page/397049?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.01%3A_Molecular_Geometry
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.01%3A_Molecular_Geometry
https://creativecommons.org/licenses/by-nc-sa/4.0
https://openstax.org/


1.2.1 https://chem.libretexts.org/@go/page/397050

1.2: The VSEPR Model

1.2: The VSEPR Model is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or curated by LibreTexts.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/@go/page/397050?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.02%3A_The_VSEPR_Model
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.02%3A_The_VSEPR_Model
https://creativecommons.org/licenses/by-nc-sa/3.0


1.3.1 https://chem.libretexts.org/@go/page/397051

1.3: Molecular Shape and Molecular Polarity

1.3: Molecular Shape and Molecular Polarity is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or curated by
LibreTexts.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/@go/page/397051?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.03%3A_Molecular_Shape_and_Molecular_Polarity
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.03%3A_Molecular_Shape_and_Molecular_Polarity
https://creativecommons.org/licenses/by-nc-sa/3.0


1.4.1 https://chem.libretexts.org/@go/page/397052

1.4: Covalent Bonding and Orbital Overlap

1.4: Covalent Bonding and Orbital Overlap is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or curated by
LibreTexts.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/@go/page/397052?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.04%3A_Covalent_Bonding_and_Orbital_Overlap
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.04%3A_Covalent_Bonding_and_Orbital_Overlap
https://creativecommons.org/licenses/by-nc-sa/3.0


1.5.1 https://chem.libretexts.org/@go/page/397053

1.5: Hybrid Orbitals

1.5: Hybrid Orbitals is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or curated by LibreTexts.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/@go/page/397053?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.05%3A_Hybrid_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.05%3A_Hybrid_Orbitals
https://creativecommons.org/licenses/by-nc-sa/3.0


1.6.1 https://chem.libretexts.org/@go/page/397054

1.6: Multiple Bonds

1.6: Multiple Bonds is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or curated by LibreTexts.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/@go/page/397054?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.06%3A_Multiple_Bonds
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.06%3A_Multiple_Bonds
https://creativecommons.org/licenses/by-nc-sa/3.0


1.7.1 https://chem.libretexts.org/@go/page/397055

1.7: Molecular Orbitals
1.07: Molecular Orbitals

1.7: Molecular Orbitals is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or curated by LibreTexts.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/@go/page/397055?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.07%3A_Molecular_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_II/01%3A_Molecular_Geometry_and_Bonding_Theories/1.07%3A_Molecular_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.07%3A_Molecular_Orbitals
https://creativecommons.org/licenses/by-nc-sa/3.0


1.8.1 https://chem.libretexts.org/@go/page/397056

1.8: Second-Row Diatomic Molecules

1.8: Second-Row Diatomic Molecules is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or curated by LibreTexts.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/@go/page/397056?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.08%3A_Second-Row_Diatomic_Molecules
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.08%3A_Second-Row_Diatomic_Molecules
https://creativecommons.org/licenses/by-nc-sa/3.0


1.E.1 https://chem.libretexts.org/@go/page/397057

1.E: Exercises

1.E: Exercises is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or curated by LibreTexts.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/@go/page/397057?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.E%3A_Exercises
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.E%3A_Exercises
https://creativecommons.org/licenses/by-nc-sa/3.0


1.S.1 https://chem.libretexts.org/@go/page/397058

1.S: Molecular Geometry and Bonding Theories (Summary)

1.S: Molecular Geometry and Bonding Theories (Summary) is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or
curated by LibreTexts.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/@go/page/397058?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.S%3A_Molecular_Geometry_and_Bonding_Theories_(Summary)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.S%3A_Molecular_Geometry_and_Bonding_Theories_(Summary)
https://creativecommons.org/licenses/by-nc-sa/3.0


1

CHAPTER OVERVIEW

2: Thermochemistry

A general chemistry Libretexts Textmap organized around the textbook 

 Chemistry: The Central Science 

by Brown, LeMay, Bursten, Murphy, and Woodward

Template:HideTOC

This chapter introduces you to thermochemistry, a branch of chemistry that describes the energy changes that occur during
chemical reactions. In some situations, the energy produced by chemical reactions is actually of greater interest to chemists than the
material products of the reaction. For example, the controlled combustion of organic molecules, primarily sugars and fats, within
our cells provides the energy for physical activity, thought, and other complex chemical transformations that occur in our bodies.
Similarly, our energy-intensive society extracts energy from the combustion of fossil fuels, such as coal, petroleum, and natural gas,
to manufacture clothing and furniture, heat your home in winter and cool it in summer, and power the car or bus that gets you to
class and to the movies. By the end of this chapter, you will know enough about thermochemistry to explain why ice cubes cool a
glass of soda, how instant cold packs and hot packs work, and why swimming pools and waterbeds are heated. You will also
understand what factors determine the caloric content of your diet and why even “nonpolluting” uses of fossil fuels may be
affecting the environment.
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This chapter will present a quantitative description of when the chemical composition of a system is not constant with time.
Chemical kinetics is the study of reaction rates, the changes in the concentrations of reactants and products with time. With a
discussion of chemical kinetics, the reaction rates or the changes in the concentrations of reactants and products with time are
studied. The techniques you are about to learn will enable you to describe the speed of many such changes and predict how the
composition of each system will change in response to changing conditions. As you learn about the factors that affect reaction
rates, the methods chemists use for reporting and calculating those rates, and the clues that reaction rates provide about events at
the molecular level.

3.1: Factors that Affect Reaction Rates
3.2: Reaction Rates
3.3: Concentration and Rates (Differential Rate Laws)
3.4: The Change of Concentration with Time (Integrated Rate Laws)
3.5: Temperature and Rate
3.6: Reaction Mechanisms
3.7: Catalysis
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3.S: Chemical Kinetics (Summary)
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We introduced the concept of equilibrium in Chapter 11, where you learned that a liquid and a vapor are in equilibrium when the
number of molecules evaporating from the surface of the liquid per unit time is the same as the number of molecules condensing
from the vapor phase. Vapor pressure is an example of a physical equilibrium because only the physical form of the substance
changes. Similarly, in Chapter 13, we discussed saturated solutions, another example of a physical equilibrium, in which the rate of
dissolution of a solute is the same as the rate at which it crystallizes from solution.

In this chapter, we describe the methods chemists use to quantitatively describe the composition of chemical systems at
equilibrium, and we discuss how factors such as temperature and pressure influence the equilibrium composition. As you study
these concepts, you will also learn how urban smog forms and how reaction conditions can be altered to produce H  rather than the
combustion products CO  and H O from the methane in natural gas. You will discover how to control the composition of the gases
emitted in automobile exhaust and how synthetic polymers such as the polyacrylonitrile used in sweaters and carpets are produced
on an industrial scale.

4.1: The Concept of Equilibrium
4.2: The Equilibrium Constant
4.3: Interpreting and Working with Equilibrium Constants
4.4: Heterogeneous Equilibria
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Acids and bases have been defined differently by three sets of theories. One is the Arrhenius definition, which revolves around the
idea that acids are substances that ionize (break off) in an aqueous solution to produce hydrogen (H ) ions while bases produce
hydroxide (OH ) ions in solution. On the other hand, the Bronsted-Lowry definition defines acids as substances that donate protons
(H ) whereas bases are substances that accept protons. Also, the Lewis theory of acids and bases states that acids are electron pair
acceptors while bases are electron pair donors. Acids and bases can be defined by their physical and chemical observations.
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In oxidation–reduction (redox) reactions, electrons are transferred from one species (the reductant) to another (the oxidant). This
transfer of electrons provides a means for converting chemical energy to electrical energy or vice versa. The study of the
relationship between electricity and chemical reactions is called electrochemistry. In this chapter, we describe electrochemical
reactions in more depth and explore some of their applications. We start by describing how they can be used to generate an
electrical potential, or voltage; and discuss factors that affect the magnitude of the potential. We then explore the relationships
among the electrical potential, the change in free energy, and the equilibrium constant for a redox reaction, which are all measures
of the thermodynamic driving force for a reaction. Finally, we examine two kinds of applications of electrochemical principles: (1)
those in which a spontaneous reaction is used to provide electricity and (2) those in which electrical energy is used to drive a
thermodynamically nonspontaneous reaction.

By the end of this chapter, you will understand why different kinds of batteries are used in cars, flashlights, cameras, and portable
computers; how rechargeable batteries operate; and why corrosion occurs and how to slow—if not prevent—it. You will also
discover how metal objects can be plated with silver or chromium for protection; how silver polish removes tarnish; and how to
calculate the amount of electricity needed to produce aluminum, chlorine, copper, and sodium on an industrial scale.

6.1: Oxidation States and Redox Reactions
6.2: Balanced Oxidation-Reduction Equations
6.3: Voltaic Cells
6.4: Cell Potential Under Standard Conditions
6.5: Gibbs Energy and Redox Reactions
6.6: Cell Potential Under Nonstandard Conditions
6.7: Batteries and Fuel Cells
6.8: Corrosion
6.9: Electrolysis
6.E: Electrochemistry (Exercises)

6: Electrochemistry is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or curated by LibreTexts.

https://libretexts.org/
https://chem.libretexts.org/Bookshelves/General_Chemistry/Map%3A_Chemistry_-_The_Central_Science_(Brown_et_al.)
https://chem.libretexts.org/Template:HideTOC
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.01%3A_Oxidation_States_and_Redox_Reactions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.02%3A_Balanced_Oxidation-Reduction_Equations
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.03%3A_Voltaic_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.04%3A_Cell_Potential_Under_Standard_Conditions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.05%3A_Gibbs_Energy_and_Redox_Reactions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.06%3A_Cell_Potential_Under_Nonstandard_Conditions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.07%3A_Batteries_and_Fuel_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.08%3A_Corrosion
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.09%3A_Electrolysis
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.E%3A_Electrochemistry_(Exercises)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry
https://creativecommons.org/licenses/by-nc-sa/3.0


6.1.1 https://chem.libretexts.org/@go/page/397105

6.1: Oxidation States and Redox Reactions

6.1: Oxidation States and Redox Reactions is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or curated by LibreTexts.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/@go/page/397105?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.01%3A_Oxidation_States_and_Redox_Reactions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.01%3A_Oxidation_States_and_Redox_Reactions
https://creativecommons.org/licenses/by-nc-sa/3.0


6.2.1 https://chem.libretexts.org/@go/page/397106

6.2: Balanced Oxidation-Reduction Equations

This page titled 6.2: Balanced Oxidation-Reduction Equations is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or
curated by Anonymous.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/@go/page/397106?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.02%3A_Balanced_Oxidation-Reduction_Equations
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.02%3A_Balanced_Oxidation-Reduction_Equations
https://creativecommons.org/licenses/by-nc-sa/3.0
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.02%3A_Balanced_Oxidation-Reduction_Equations?no-cache


6.3.1 https://chem.libretexts.org/@go/page/397107

6.3: Voltaic Cells
6.03: Voltaic Cells

6.3: Voltaic Cells is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or curated by LibreTexts.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/@go/page/397107?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.03%3A_Voltaic_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_II/06%3A_Electrochemistry/6.03%3A_Voltaic_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.03%3A_Voltaic_Cells
https://creativecommons.org/licenses/by-nc-sa/3.0


6.4.1 https://chem.libretexts.org/@go/page/397108

6.4: Cell Potential Under Standard Conditions

6.4: Cell Potential Under Standard Conditions is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or curated by
LibreTexts.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/@go/page/397108?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.04%3A_Cell_Potential_Under_Standard_Conditions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.04%3A_Cell_Potential_Under_Standard_Conditions
https://creativecommons.org/licenses/by-nc-sa/3.0


6.5.1 https://chem.libretexts.org/@go/page/397109

6.5: Gibbs Energy and Redox Reactions
6.05: Gibbs Energy and Redox Reactions

6.5: Gibbs Energy and Redox Reactions is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or curated by LibreTexts.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/@go/page/397109?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.05%3A_Gibbs_Energy_and_Redox_Reactions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_II/06%3A_Electrochemistry/6.05%3A_Gibbs_Energy_and_Redox_Reactions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.05%3A_Gibbs_Energy_and_Redox_Reactions
https://creativecommons.org/licenses/by-nc-sa/3.0


6.6.1 https://chem.libretexts.org/@go/page/397110

6.6: Cell Potential Under Nonstandard Conditions

6.6: Cell Potential Under Nonstandard Conditions is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or curated by
LibreTexts.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/@go/page/397110?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.06%3A_Cell_Potential_Under_Nonstandard_Conditions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.06%3A_Cell_Potential_Under_Nonstandard_Conditions
https://creativecommons.org/licenses/by-nc-sa/3.0


6.7.1 https://chem.libretexts.org/@go/page/397111

6.7: Batteries and Fuel Cells

6.7: Batteries and Fuel Cells is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or curated by LibreTexts.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/@go/page/397111?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.07%3A_Batteries_and_Fuel_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.07%3A_Batteries_and_Fuel_Cells
https://creativecommons.org/licenses/by-nc-sa/3.0


6.8.1 https://chem.libretexts.org/@go/page/397112

6.8: Corrosion

6.8: Corrosion is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or curated by LibreTexts.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/@go/page/397112?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.08%3A_Corrosion
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.08%3A_Corrosion
https://creativecommons.org/licenses/by-nc-sa/3.0


6.9.1 https://chem.libretexts.org/@go/page/397113

6.9: Electrolysis
6.09: Electrolysis

6.9: Electrolysis is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or curated by LibreTexts.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/@go/page/397113?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.09%3A_Electrolysis
https://chem.libretexts.org/Courses/Williams_School/Chemistry_II/06%3A_Electrochemistry/6.09%3A_Electrolysis
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.09%3A_Electrolysis
https://creativecommons.org/licenses/by-nc-sa/3.0


6.E.1 https://chem.libretexts.org/@go/page/397114

6.E: Electrochemistry (Exercises)

6.E: Electrochemistry (Exercises) is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or curated by LibreTexts.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/@go/page/397114?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.E%3A_Electrochemistry_(Exercises)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.E%3A_Electrochemistry_(Exercises)
https://creativecommons.org/licenses/by-nc-sa/3.0


Index
A
absolute enthalpy

6.4: Cell Potential Under Standard Conditions 
absolute free energy

6.4: Cell Potential Under Standard Conditions 
acid ionization

5.2: Brønsted–Lowry Acids and Bases 
acid ionization constant

5.5: Strong Acids and Bases 
acidic

5.4: The pH Scale 
activated complex

3.5: Temperature and Rate 
activation energy

3.5: Temperature and Rate 
alkaline battery

6.7: Batteries and Fuel Cells 
ampere (unit)

6.5: Gibbs Energy and Redox Reactions 
amphiprotic

5.2: Brønsted–Lowry Acids and Bases 
5.3: The Autoionization of Water 

amphoteric
5.2: Brønsted–Lowry Acids and Bases 

anode
6.3: Voltaic Cells 

antibonding molecular orbital
1.7: Molecular Orbitals 

Arrhenius acid
5.1: Acids and Bases - A Brief Review 

Arrhenius base
5.1: Acids and Bases - A Brief Review 

Arrhenius equation
3.5: Temperature and Rate 

atomic orbital
1.6: Multiple Bonds 

autoionization
5.2: Brønsted–Lowry Acids and Bases 

B
Balancing Redox Equations

6.2: Balanced Oxidation-Reduction Equations 
base ionization

5.2: Brønsted–Lowry Acids and Bases 
base ionization constant

5.5: Strong Acids and Bases 
basic

5.4: The pH Scale 
battery

6.7: Batteries and Fuel Cells 
bent

1.2: The VSEPR Model 
bomb calorimeter

2.5: Calorimetry 
bond angle

1.2: The VSEPR Model 
bond energy

1.4: Covalent Bonding and Orbital Overlap 
bond length

1.4: Covalent Bonding and Orbital Overlap 
bond order

1.7: Molecular Orbitals 
Bond Polarity

1.3: Molecular Shape and Molecular Polarity 

bond strength
5.10: Acid-Base Behavior and Chemical Structure 

bonding molecular orbital
1.7: Molecular Orbitals 

C
calorie

2.1: The Nature of Energy 
2.8: Foods and Fuels 

calorimetry
2.5: Calorimetry 

catalyst
3.1: Factors that Affect Reaction Rates 

cathode
6.3: Voltaic Cells 

cell potential
6.3: Voltaic Cells 

chemical equilibrium
4.1: The Concept of Equilibrium 

closed system
2.2: The First Law of Thermodynamics 

collisional frequency
3.5: Temperature and Rate 

combination reaction
6.1: Oxidation States and Redox Reactions 

concentration cell
6.6: Cell Potential Under Nonstandard Conditions 

conjugate acid
5.2: Brønsted–Lowry Acids and Bases 

conjugate base
5.2: Brønsted–Lowry Acids and Bases 

constant pressure calorimeter
2.5: Calorimetry 

Contact Process
3.2: Reaction Rates 

corrosion
6.8: Corrosion 

coulomb (unit)
6.5: Gibbs Energy and Redox Reactions 

D
debye (unit)

1.3: Molecular Shape and Molecular Polarity 
decomposition reaction

6.1: Oxidation States and Redox Reactions 
differential rate law

3.3: Concentration and Rates (Differential Rate
Laws) 
dipole moment

1.2: The VSEPR Model 
1.3: Molecular Shape and Molecular Polarity 

disproportionation reaction
6.1: Oxidation States and Redox Reactions 

E
electrochemical cell

6.3: Voltaic Cells 
electrode

6.3: Voltaic Cells 
electrolysis

6.9: Electrolysis 
electrolytic cell

6.3: Voltaic Cells 
6.9: Electrolysis 

electroplating
6.9: Electrolysis 

elementary reaction
3.6: Reaction Mechanisms 

endothermic
2.2: The First Law of Thermodynamics 

energy level diagram
1.7: Molecular Orbitals 

enthalpy
2.3: Enthalpy 
2.4: Enthalpy of Reaction 

enthalpy of combustion
2.4: Enthalpy of Reaction 

enthalpy of fusion
2.4: Enthalpy of Reaction 
2.6: Hess's Law 

enthalpy of reaction
2.4: Enthalpy of Reaction 
2.6: Hess's Law 

enthalpy of solution
2.4: Enthalpy of Reaction 
2.7: Enthalpies of Formation 

enthalpy of vaporization
2.4: Enthalpy of Reaction 
2.6: Hess's Law 

enzyme
3.4: The Change of Concentration with Time

(Integrated Rate Laws) 
3.7: Catalysis 

equilibrium constant
4.2: The Equilibrium Constant 

exothermic
2.2: The First Law of Thermodynamics 

F
faraday (unit)

6.5: Gibbs Energy and Redox Reactions 
Fermentation of Sucrose

3.2: Reaction Rates 
first law of thermodynamics

2.2: The First Law of Thermodynamics 
first order reaction

3.4: The Change of Concentration with Time
(Integrated Rate Laws) 
frequency factor

3.5: Temperature and Rate 
fuel cell

6.7: Batteries and Fuel Cells 
fugacity

4.2: The Equilibrium Constant 

G
galvanic cell

6.3: Voltaic Cells 
glass electrode

6.4: Cell Potential Under Standard Conditions 

H
Hall–Héroult cell

6.9: Electrolysis 
heat

2.1: The Nature of Energy 
heat capacity

2.5: Calorimetry 

https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/zz%3A_Back_Matter/10%3A_Index
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.04%3A_Cell_Potential_Under_Standard_Conditions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.04%3A_Cell_Potential_Under_Standard_Conditions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.02%3A_BrnstedLowry_Acids_and_Bases
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.05%3A_Strong_Acids_and_Bases
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.04%3A_The_pH_Scale
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.05%3A_Temperature_and_Rate
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.05%3A_Temperature_and_Rate
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.07%3A_Batteries_and_Fuel_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.05%3A_Gibbs_Energy_and_Redox_Reactions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.02%3A_BrnstedLowry_Acids_and_Bases
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.03%3A_The_Autoionization_of_Water
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.02%3A_BrnstedLowry_Acids_and_Bases
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.03%3A_Voltaic_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.07%3A_Molecular_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.01%3A_Acids_and_Bases_-_A_Brief_Review
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.01%3A_Acids_and_Bases_-_A_Brief_Review
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.05%3A_Temperature_and_Rate
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.06%3A_Multiple_Bonds
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.02%3A_BrnstedLowry_Acids_and_Bases
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.02%3A_Balanced_Oxidation-Reduction_Equations
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.02%3A_BrnstedLowry_Acids_and_Bases
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.05%3A_Strong_Acids_and_Bases
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.04%3A_The_pH_Scale
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.07%3A_Batteries_and_Fuel_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.02%3A_The_VSEPR_Model
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.05%3A_Calorimetry
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.02%3A_The_VSEPR_Model
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.04%3A_Covalent_Bonding_and_Orbital_Overlap
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.04%3A_Covalent_Bonding_and_Orbital_Overlap
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.07%3A_Molecular_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.03%3A_Molecular_Shape_and_Molecular_Polarity
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.10%3A_Acid-Base_Behavior_and_Chemical_Structure
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.07%3A_Molecular_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.01%3A_The_Nature_of_Energy
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.08%3A_Foods_and_Fuels
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.05%3A_Calorimetry
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.01%3A_Factors_that_Affect_Reaction_Rates
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.03%3A_Voltaic_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.03%3A_Voltaic_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.01%3A_The_Concept_of_Equilibrium
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.02%3A_The_First_Law_of_Thermodynamics
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.05%3A_Temperature_and_Rate
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.01%3A_Oxidation_States_and_Redox_Reactions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.06%3A_Cell_Potential_Under_Nonstandard_Conditions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.02%3A_BrnstedLowry_Acids_and_Bases
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.02%3A_BrnstedLowry_Acids_and_Bases
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.05%3A_Calorimetry
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.02%3A_Reaction_Rates
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.08%3A_Corrosion
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.05%3A_Gibbs_Energy_and_Redox_Reactions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.03%3A_Molecular_Shape_and_Molecular_Polarity
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.01%3A_Oxidation_States_and_Redox_Reactions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.03%3A_Concentration_and_Rates_(Differential_Rate_Laws)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.02%3A_The_VSEPR_Model
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.03%3A_Molecular_Shape_and_Molecular_Polarity
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.01%3A_Oxidation_States_and_Redox_Reactions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.03%3A_Voltaic_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.03%3A_Voltaic_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.09%3A_Electrolysis
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.03%3A_Voltaic_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.09%3A_Electrolysis
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.09%3A_Electrolysis
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.06%3A_Reaction_Mechanisms
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.02%3A_The_First_Law_of_Thermodynamics
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.07%3A_Molecular_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.03%3A_Enthalpy
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.04%3A_Enthalpy_of_Reaction
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.04%3A_Enthalpy_of_Reaction
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.04%3A_Enthalpy_of_Reaction
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.06%3A_Hess's_Law
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.04%3A_Enthalpy_of_Reaction
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.06%3A_Hess's_Law
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.04%3A_Enthalpy_of_Reaction
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.07%3A_Enthalpies_of_Formation
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.04%3A_Enthalpy_of_Reaction
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.06%3A_Hess's_Law
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.04%3A_The_Change_of_Concentration_with_Time_(Integrated_Rate_Laws)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.07%3A_Catalysis
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.02%3A_The_Equilibrium_Constant
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.02%3A_The_First_Law_of_Thermodynamics
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.05%3A_Gibbs_Energy_and_Redox_Reactions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.02%3A_Reaction_Rates
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.02%3A_The_First_Law_of_Thermodynamics
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.04%3A_The_Change_of_Concentration_with_Time_(Integrated_Rate_Laws)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.05%3A_Temperature_and_Rate
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.07%3A_Batteries_and_Fuel_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.02%3A_The_Equilibrium_Constant
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.03%3A_Voltaic_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.04%3A_Cell_Potential_Under_Standard_Conditions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.09%3A_Electrolysis
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.01%3A_The_Nature_of_Energy
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.05%3A_Calorimetry


heat flow
2.3: Enthalpy 

Hess's law
2.6: Hess's Law 
4.2: The Equilibrium Constant 

heterogeneous catalysis
3.7: Catalysis 

heterogeneous equilibria
4.4: Heterogeneous Equilibria 

heteronuclear diatomic molecule
1.8: Second-Row Diatomic Molecules 

Homogeneous Catalysis
3.7: Catalysis 

homogeneous equilibria
4.4: Heterogeneous Equilibria 

homonuclear diatomic molecule
1.7: Molecular Orbitals 
1.8: Second-Row Diatomic Molecules 

hybrid orbital
1.4: Covalent Bonding and Orbital Overlap 
1.5: Hybrid Orbitals 

hybridization
1.4: Covalent Bonding and Orbital Overlap 
1.5: Hybrid Orbitals 

Hydrolysis of Aspirin
3.2: Reaction Rates 

hydrolysis reaction
5.9: Acid-Base Properties of Salt Solutions 

hydronium ion
5.1: Acids and Bases - A Brief Review 

I
indicator electrode

6.4: Cell Potential Under Standard Conditions 
instantaneous rate

3.2: Reaction Rates 
integrated rate law

3.3: Concentration and Rates (Differential Rate
Laws) 
intermediate

3.6: Reaction Mechanisms 
internal energy

2.3: Enthalpy 
2.4: Enthalpy of Reaction 

irreversible reaction
4.3: Interpreting and Working with Equilibrium

Constants 
isolated system

2.2: The First Law of Thermodynamics 

J
joule

2.1: The Nature of Energy 
junction potential

6.3: Voltaic Cells 

K
kinetic energy

2.1: The Nature of Energy 

L
law of conservation of energy

2.1: The Nature of Energy 
Law of Mass Action

4.2: The Equilibrium Constant 
LCAO

1.7: Molecular Orbitals 

Le Chatelier's principle
4.7: Le Chatelier's Principle 

Leclanché dry cell
6.7: Batteries and Fuel Cells 

Leveling Effect
5.5: Strong Acids and Bases 

Lewis acid
5.11: Lewis Acids and Bases 

Lewis base
5.11: Lewis Acids and Bases 

linear
1.2: The VSEPR Model 

linear combinations of atomic orbitals
1.7: Molecular Orbitals 

M
mechanical work

2.1: The Nature of Energy 
mechanism

3.6: Reaction Mechanisms 
molar heat capacity

2.5: Calorimetry 
molecular orbital

1.6: Multiple Bonds 
1.7: Molecular Orbitals 

molecular orbital theory
1.7: Molecular Orbitals 

molecularity
3.6: Reaction Mechanisms 

N
Nernst equation

6.6: Cell Potential Under Nonstandard Conditions 
neutral

5.4: The pH Scale 
nonbonding molecular orbitals

1.8: Second-Row Diatomic Molecules 
nonspontaneous process

6.9: Electrolysis 

O
octahedral

1.2: The VSEPR Model 
open system

2.2: The First Law of Thermodynamics 
overvoltage

6.9: Electrolysis 
oxidant

6.3: Voltaic Cells 
oxidation number

6.1: Oxidation States and Redox Reactions 
oxidation state method

6.2: Balanced Oxidation-Reduction Equations 
oxidizing agent

6.1: Oxidation States and Redox Reactions 
oxyacid

5.6: Weak Acids 

P
percent ionization

5.6: Weak Acids 
pH

5.4: The pH Scale 
pi bond

1.6: Multiple Bonds 
1.7: Molecular Orbitals 

pi star bond
1.7: Molecular Orbitals 

pOH
5.4: The pH Scale 

polar covalent bond
1.3: Molecular Shape and Molecular Polarity 

position of equilibrium
4.7: Le Chatelier's Principle 

potential energy
2.1: The Nature of Energy 

Prophylactic Protection
6.8: Corrosion 

R
rate constant

3.3: Concentration and Rates (Differential Rate
Laws) 
rate law

3.2: Reaction Rates 
3.3: Concentration and Rates (Differential Rate

Laws) 
reaction mechanism

3.3: Concentration and Rates (Differential Rate
Laws) 
reaction order

3.3: Concentration and Rates (Differential Rate
Laws) 
reaction quotient

4.6: Applications of Equilibrium Constants 
6.6: Cell Potential Under Nonstandard Conditions 

reaction rate
3.1: Factors that Affect Reaction Rates 

redox reaction
6.1: Oxidation States and Redox Reactions 

reducing agent
6.1: Oxidation States and Redox Reactions 

reductant
6.3: Voltaic Cells 

reference electrode
6.4: Cell Potential Under Standard Conditions 

reversible reaction
4.3: Interpreting and Working with Equilibrium

Constants 

S
sacrificial anode

6.8: Corrosion 
sacrificial electrode

6.8: Corrosion 
salt

5.9: Acid-Base Properties of Salt Solutions 
salt bridge

6.3: Voltaic Cells 
salt solution

5.9: Acid-Base Properties of Salt Solutions 
saturated calomel electrode

6.4: Cell Potential Under Standard Conditions 
second order reaction

3.4: The Change of Concentration with Time
(Integrated Rate Laws) 
seesaw

1.2: The VSEPR Model 
sigma bond

1.6: Multiple Bonds 
1.7: Molecular Orbitals 

sigma star bond
1.7: Molecular Orbitals 

https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.03%3A_Enthalpy
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.06%3A_Hess's_Law
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.02%3A_The_Equilibrium_Constant
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.07%3A_Catalysis
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.04%3A_Heterogeneous_Equilibria
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.08%3A_Second-Row_Diatomic_Molecules
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.07%3A_Catalysis
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.04%3A_Heterogeneous_Equilibria
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.07%3A_Molecular_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.08%3A_Second-Row_Diatomic_Molecules
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.04%3A_Covalent_Bonding_and_Orbital_Overlap
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.05%3A_Hybrid_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.04%3A_Covalent_Bonding_and_Orbital_Overlap
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.05%3A_Hybrid_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.02%3A_Reaction_Rates
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.09%3A_Acid-Base_Properties_of_Salt_Solutions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.01%3A_Acids_and_Bases_-_A_Brief_Review
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.04%3A_Cell_Potential_Under_Standard_Conditions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.02%3A_Reaction_Rates
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.03%3A_Concentration_and_Rates_(Differential_Rate_Laws)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.06%3A_Reaction_Mechanisms
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.03%3A_Enthalpy
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.04%3A_Enthalpy_of_Reaction
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.03%3A_Interpreting_and_Working_with_Equilibrium_Constants
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.02%3A_The_First_Law_of_Thermodynamics
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.01%3A_The_Nature_of_Energy
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.03%3A_Voltaic_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.01%3A_The_Nature_of_Energy
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.01%3A_The_Nature_of_Energy
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.02%3A_The_Equilibrium_Constant
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.07%3A_Molecular_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.07%3A_Le_Chatelier's_Principle
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.07%3A_Batteries_and_Fuel_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.05%3A_Strong_Acids_and_Bases
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.11%3A_Lewis_Acids_and_Bases
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.11%3A_Lewis_Acids_and_Bases
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.02%3A_The_VSEPR_Model
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.07%3A_Molecular_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.01%3A_The_Nature_of_Energy
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.06%3A_Reaction_Mechanisms
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.05%3A_Calorimetry
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.06%3A_Multiple_Bonds
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.07%3A_Molecular_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.07%3A_Molecular_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.06%3A_Reaction_Mechanisms
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.06%3A_Cell_Potential_Under_Nonstandard_Conditions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.04%3A_The_pH_Scale
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.08%3A_Second-Row_Diatomic_Molecules
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.09%3A_Electrolysis
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.02%3A_The_VSEPR_Model
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.02%3A_The_First_Law_of_Thermodynamics
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.09%3A_Electrolysis
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.03%3A_Voltaic_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.01%3A_Oxidation_States_and_Redox_Reactions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.02%3A_Balanced_Oxidation-Reduction_Equations
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.01%3A_Oxidation_States_and_Redox_Reactions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.06%3A_Weak_Acids
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.06%3A_Weak_Acids
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.04%3A_The_pH_Scale
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.06%3A_Multiple_Bonds
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.07%3A_Molecular_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.07%3A_Molecular_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.04%3A_The_pH_Scale
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.03%3A_Molecular_Shape_and_Molecular_Polarity
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.07%3A_Le_Chatelier's_Principle
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.01%3A_The_Nature_of_Energy
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.08%3A_Corrosion
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.03%3A_Concentration_and_Rates_(Differential_Rate_Laws)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.02%3A_Reaction_Rates
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.03%3A_Concentration_and_Rates_(Differential_Rate_Laws)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.03%3A_Concentration_and_Rates_(Differential_Rate_Laws)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.03%3A_Concentration_and_Rates_(Differential_Rate_Laws)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.06%3A_Applications_of_Equilibrium_Constants
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.06%3A_Cell_Potential_Under_Nonstandard_Conditions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.01%3A_Factors_that_Affect_Reaction_Rates
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.01%3A_Oxidation_States_and_Redox_Reactions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.01%3A_Oxidation_States_and_Redox_Reactions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.03%3A_Voltaic_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.04%3A_Cell_Potential_Under_Standard_Conditions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.03%3A_Interpreting_and_Working_with_Equilibrium_Constants
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.08%3A_Corrosion
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.08%3A_Corrosion
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.09%3A_Acid-Base_Properties_of_Salt_Solutions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.03%3A_Voltaic_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.09%3A_Acid-Base_Properties_of_Salt_Solutions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.04%3A_Cell_Potential_Under_Standard_Conditions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.04%3A_The_Change_of_Concentration_with_Time_(Integrated_Rate_Laws)
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.02%3A_The_VSEPR_Model
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.06%3A_Multiple_Bonds
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.07%3A_Molecular_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.07%3A_Molecular_Orbitals


single replacement reaction
6.1: Oxidation States and Redox Reactions 

sp hybrid orbital
1.5: Hybrid Orbitals 

sp2 hybrid orbital
1.5: Hybrid Orbitals 

sp3 hybrid orbital
1.5: Hybrid Orbitals 

sp3d hybrid orbital
1.5: Hybrid Orbitals 

sp3d2 hybrid orbital
1.5: Hybrid Orbitals 

specific heat
2.5: Calorimetry 

square pyramidal
1.2: The VSEPR Model 

standard cell potential
6.4: Cell Potential Under Standard Conditions 

standard conditions
2.7: Enthalpies of Formation 

standard electrode potential
6.4: Cell Potential Under Standard Conditions 

standard enthalpy of formation
2.7: Enthalpies of Formation 

standard enthalpy of reaction
2.7: Enthalpies of Formation 

standard hydrogen electrode
6.4: Cell Potential Under Standard Conditions 

standard state
2.7: Enthalpies of Formation 

state function
2.2: The First Law of Thermodynamics 

Steric Factor
3.5: Temperature and Rate 

storage cell
6.7: Batteries and Fuel Cells 

stress
4.7: Le Chatelier's Principle 

strong acid
5.5: Strong Acids and Bases 

strong base
5.5: Strong Acids and Bases 

substrate
3.7: Catalysis 

surroundings
2.2: The First Law of Thermodynamics 

system
2.2: The First Law of Thermodynamics 

T
temperature

2.1: The Nature of Energy 
Tetrahedral

1.2: The VSEPR Model 
thermal energy

2.1: The Nature of Energy 
thermochemical equation

2.2: The First Law of Thermodynamics 
thermochemistry

2.1: The Nature of Energy 
transition state

3.5: Temperature and Rate 

trigonal bipyramidal
1.2: The VSEPR Model 

Trigonal Planar
1.2: The VSEPR Model 

trigonal pyramidal
1.2: The VSEPR Model 

V
valence bond theory

1.4: Covalent Bonding and Orbital Overlap 
1.5: Hybrid Orbitals 

valence shell electron pair repulsion
theory

1.2: The VSEPR Model 
voltaic cell

6.3: Voltaic Cells 
VSEPR

1.2: The VSEPR Model 

W
water–gas shift reaction

4.5: Calculating Equilibrium Constants 
weak acid

5.6: Weak Acids 
weak base

5.7: Weak Bases 

Z
zeroth order reaction

3.4: The Change of Concentration with Time
(Integrated Rate Laws) 

https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.01%3A_Oxidation_States_and_Redox_Reactions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.05%3A_Hybrid_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.05%3A_Hybrid_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.05%3A_Hybrid_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.05%3A_Hybrid_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.05%3A_Hybrid_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.05%3A_Calorimetry
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.02%3A_The_VSEPR_Model
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.04%3A_Cell_Potential_Under_Standard_Conditions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.07%3A_Enthalpies_of_Formation
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.04%3A_Cell_Potential_Under_Standard_Conditions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.07%3A_Enthalpies_of_Formation
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.07%3A_Enthalpies_of_Formation
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.04%3A_Cell_Potential_Under_Standard_Conditions
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.07%3A_Enthalpies_of_Formation
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.02%3A_The_First_Law_of_Thermodynamics
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.05%3A_Temperature_and_Rate
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.07%3A_Batteries_and_Fuel_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.07%3A_Le_Chatelier's_Principle
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.05%3A_Strong_Acids_and_Bases
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.05%3A_Strong_Acids_and_Bases
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.07%3A_Catalysis
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.02%3A_The_First_Law_of_Thermodynamics
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.02%3A_The_First_Law_of_Thermodynamics
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.01%3A_The_Nature_of_Energy
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.02%3A_The_VSEPR_Model
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.01%3A_The_Nature_of_Energy
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.02%3A_The_First_Law_of_Thermodynamics
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.01%3A_The_Nature_of_Energy
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.05%3A_Temperature_and_Rate
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.02%3A_The_VSEPR_Model
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.02%3A_The_VSEPR_Model
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.02%3A_The_VSEPR_Model
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.04%3A_Covalent_Bonding_and_Orbital_Overlap
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.05%3A_Hybrid_Orbitals
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.02%3A_The_VSEPR_Model
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.03%3A_Voltaic_Cells
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.02%3A_The_VSEPR_Model
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.05%3A_Calculating_Equilibrium_Constants
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.06%3A_Weak_Acids
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.07%3A_Weak_Bases
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.04%3A_The_Change_of_Concentration_with_Time_(Integrated_Rate_Laws)


Glossary
Sample Word 1 | Sample Definition 1

https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/zz%3A_Back_Matter/20%3A_Glossary


1 https://chem.libretexts.org/@go/page/428652

Detailed Licensing

Overview
Title: Chemistry IIA

Webpages: 77

Applicable Restrictions: Noncommercial

All licenses found:

CC BY-NC-SA 3.0: 85.7% (66 pages)
CC BY-NC-SA 4.0: 10.4% (8 pages)
Undeclared: 3.9% (3 pages)

By Page

Chemistry IIA - CC BY-NC-SA 4.0
Front Matter - CC BY-NC-SA 4.0

TitlePage - CC BY-NC-SA 4.0
InfoPage - CC BY-NC-SA 4.0
Table of Contents - Undeclared
Licensing - Undeclared

1: Molecular Geometry and Bonding Theories - CC BY-
NC-SA 3.0

1.1: Molecular Geometry - CC BY-NC-SA 4.0
1.2: The VSEPR Model - CC BY-NC-SA 3.0
1.3: Molecular Shape and Molecular Polarity - CC
BY-NC-SA 3.0
1.4: Covalent Bonding and Orbital Overlap - CC BY-
NC-SA 3.0
1.5: Hybrid Orbitals - CC BY-NC-SA 3.0
1.6: Multiple Bonds - CC BY-NC-SA 3.0
1.7: Molecular Orbitals - CC BY-NC-SA 3.0
1.8: Second-Row Diatomic Molecules - CC BY-NC-
SA 3.0
1.E: Exercises - CC BY-NC-SA 3.0
1.S: Molecular Geometry and Bonding Theories
(Summary) - CC BY-NC-SA 3.0

2: Thermochemistry - CC BY-NC-SA 3.0
2.1: The Nature of Energy - CC BY-NC-SA 3.0
2.2: The First Law of Thermodynamics - CC BY-NC-
SA 3.0
2.3: Enthalpy - CC BY-NC-SA 3.0
2.4: Enthalpy of Reaction - CC BY-NC-SA 3.0
2.5: Calorimetry - CC BY-NC-SA 3.0
2.6: Hess's Law - CC BY-NC-SA 3.0
2.7: Enthalpies of Formation - CC BY-NC-SA 3.0
2.8: Foods and Fuels - CC BY-NC-SA 3.0
2.E: Thermochemistry (Exercises) - CC BY-NC-SA
3.0
2.S: Thermochemistry (Summary) - CC BY-NC-SA
3.0

3: Chemical Kinetics - CC BY-NC-SA 3.0
3.1: Factors that Affect Reaction Rates - CC BY-NC-
SA 3.0
3.2: Reaction Rates - CC BY-NC-SA 3.0
3.3: Concentration and Rates (Differential Rate Laws)
- CC BY-NC-SA 3.0
3.4: The Change of Concentration with Time
(Integrated Rate Laws) - CC BY-NC-SA 3.0
3.5: Temperature and Rate - CC BY-NC-SA 3.0
3.6: Reaction Mechanisms - CC BY-NC-SA 3.0
3.7: Catalysis - CC BY-NC-SA 3.0
3.E: Exercises - CC BY-NC-SA 3.0
3.S: Chemical Kinetics (Summary) - CC BY-NC-SA
3.0

4: Chemical Equilibrium - CC BY-NC-SA 3.0

4.1: The Concept of Equilibrium - CC BY-NC-SA 3.0
4.2: The Equilibrium Constant - CC BY-NC-SA 3.0
4.3: Interpreting and Working with Equilibrium
Constants - CC BY-NC-SA 3.0
4.4: Heterogeneous Equilibria - CC BY-NC-SA 3.0
4.5: Calculating Equilibrium Constants - CC BY-NC-
SA 3.0
4.6: Applications of Equilibrium Constants - CC BY-
NC-SA 3.0
4.7: Le Chatelier's Principle - CC BY-NC-SA 3.0
4.E: Exercises - CC BY-NC-SA 3.0
4.S: Chemical Equilibrium (Summary) - CC BY-NC-
SA 3.0

5: Acid–Base Equilibria - CC BY-NC-SA 3.0
5.1: Acids and Bases - A Brief Review - CC BY-NC-
SA 3.0
5.2: Brønsted–Lowry Acids and Bases - CC BY-NC-
SA 3.0
5.3: The Autoionization of Water - CC BY-NC-SA 3.0
5.4: The pH Scale - CC BY-NC-SA 3.0
5.5: Strong Acids and Bases - CC BY-NC-SA 3.0

https://libretexts.org/
https://chem.libretexts.org/@go/page/428652?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/zz%3A_Back_Matter/30%3A_Detailed_Licensing
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/00%3A_Front_Matter
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/00%3A_Front_Matter/01%3A_TitlePage
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/00%3A_Front_Matter/02%3A_InfoPage
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/00%3A_Front_Matter/03%3A_Table_of_Contents
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/00%3A_Front_Matter/04%3A_Licensing
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.01%3A_Molecular_Geometry
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.02%3A_The_VSEPR_Model
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.03%3A_Molecular_Shape_and_Molecular_Polarity
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.04%3A_Covalent_Bonding_and_Orbital_Overlap
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.05%3A_Hybrid_Orbitals
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.06%3A_Multiple_Bonds
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.07%3A_Molecular_Orbitals
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.08%3A_Second-Row_Diatomic_Molecules
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.E%3A_Exercises
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/01%3A_Molecular_Geometry_and_Bonding_Theories/1.S%3A_Molecular_Geometry_and_Bonding_Theories_(Summary)
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.01%3A_The_Nature_of_Energy
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.02%3A_The_First_Law_of_Thermodynamics
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.03%3A_Enthalpy
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.04%3A_Enthalpy_of_Reaction
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.05%3A_Calorimetry
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.06%3A_Hess's_Law
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.07%3A_Enthalpies_of_Formation
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.08%3A_Foods_and_Fuels
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.E%3A_Thermochemistry_(Exercises)
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/02%3A_Thermochemistry/2.S%3A_Thermochemistry_(Summary)
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.01%3A_Factors_that_Affect_Reaction_Rates
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.02%3A_Reaction_Rates
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.03%3A_Concentration_and_Rates_(Differential_Rate_Laws)
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.04%3A_The_Change_of_Concentration_with_Time_(Integrated_Rate_Laws)
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.05%3A_Temperature_and_Rate
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.06%3A_Reaction_Mechanisms
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.07%3A_Catalysis
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.E%3A_Exercises
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/03%3A_Chemical_Kinetics/3.S%3A_Chemical_Kinetics_(Summary)
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.01%3A_The_Concept_of_Equilibrium
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.02%3A_The_Equilibrium_Constant
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.03%3A_Interpreting_and_Working_with_Equilibrium_Constants
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.04%3A_Heterogeneous_Equilibria
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.05%3A_Calculating_Equilibrium_Constants
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.06%3A_Applications_of_Equilibrium_Constants
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.07%3A_Le_Chatelier's_Principle
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.E%3A_Exercises
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/04%3A_Chemical_Equilibrium/4.S%3A_Chemical_Equilibrium_(Summary)
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.01%3A_Acids_and_Bases_-_A_Brief_Review
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.02%3A_BrnstedLowry_Acids_and_Bases
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.03%3A_The_Autoionization_of_Water
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.04%3A_The_pH_Scale
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.05%3A_Strong_Acids_and_Bases
https://creativecommons.org/licenses/by-nc-sa/3.0/


2 https://chem.libretexts.org/@go/page/428652

 

5.6: Weak Acids - CC BY-NC-SA 3.0
5.7: Weak Bases - CC BY-NC-SA 3.0
5.8: Relationship Between Ka and Kb - CC BY-NC-
SA 3.0
5.9: Acid-Base Properties of Salt Solutions - CC BY-
NC-SA 3.0
5.10: Acid-Base Behavior and Chemical Structure -
CC BY-NC-SA 3.0
5.11: Lewis Acids and Bases - CC BY-NC-SA 3.0
5.E: Acid–Base Equilibria (Exercises) - CC BY-NC-
SA 3.0
5.S: Acid–Base Equilibria (Summary) - CC BY-NC-
SA 3.0

6: Electrochemistry - CC BY-NC-SA 3.0
6.1: Oxidation States and Redox Reactions - CC BY-
NC-SA 3.0
6.2: Balanced Oxidation-Reduction Equations - CC
BY-NC-SA 3.0

6.3: Voltaic Cells - CC BY-NC-SA 3.0
6.4: Cell Potential Under Standard Conditions - CC
BY-NC-SA 3.0
6.5: Gibbs Energy and Redox Reactions - CC BY-NC-
SA 3.0
6.6: Cell Potential Under Nonstandard Conditions -
CC BY-NC-SA 3.0
6.7: Batteries and Fuel Cells - CC BY-NC-SA 3.0
6.8: Corrosion - CC BY-NC-SA 3.0
6.9: Electrolysis - CC BY-NC-SA 3.0
6.E: Electrochemistry (Exercises) - CC BY-NC-SA 3.0

Back Matter - CC BY-NC-SA 4.0
Index - CC BY-NC-SA 4.0
Glossary - CC BY-NC-SA 4.0
Detailed Licensing - Undeclared

https://libretexts.org/
https://chem.libretexts.org/@go/page/428652?pdf
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.06%3A_Weak_Acids
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.07%3A_Weak_Bases
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.08%3A_Relationship_Between_Ka_and_Kb
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.09%3A_Acid-Base_Properties_of_Salt_Solutions
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.10%3A_Acid-Base_Behavior_and_Chemical_Structure
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.11%3A_Lewis_Acids_and_Bases
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.E%3A_AcidBase_Equilibria_(Exercises)
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/05%3A_AcidBase_Equilibria/5.S%3A_AcidBase_Equilibria_(Summary)
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.01%3A_Oxidation_States_and_Redox_Reactions
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.02%3A_Balanced_Oxidation-Reduction_Equations
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.03%3A_Voltaic_Cells
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.04%3A_Cell_Potential_Under_Standard_Conditions
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.05%3A_Gibbs_Energy_and_Redox_Reactions
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.06%3A_Cell_Potential_Under_Nonstandard_Conditions
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.07%3A_Batteries_and_Fuel_Cells
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.08%3A_Corrosion
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.09%3A_Electrolysis
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/06%3A_Electrochemistry/6.E%3A_Electrochemistry_(Exercises)
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/zz%3A_Back_Matter
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/zz%3A_Back_Matter/10%3A_Index
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/zz%3A_Back_Matter/20%3A_Glossary
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://chem.libretexts.org/Courses/Williams_School/Chemistry_IIA/zz%3A_Back_Matter/30%3A_Detailed_Licensing

