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Introduction

Welcome to your definitive guide for the chapter 6 review chemical bonding—the cornerstone of any chemistry

curriculum that introduces the fundamental forces holding atoms together. Whether you’re a high �school student

preparing for exams, a college freshman tackling your first advanced chemistry course, or an enthusiastic learner

revisiting the basics, this article will walk you through the core concepts, clarify common misconceptions, and

provide practical strategies for mastering the material. By the end, you’ll not only be comfortable with ionic,

covalent, and metallic bonds, but you’ll also understand how to apply Lewis structures, VSEPR theory, and

electronegativity concepts to real �world chemical problems.

Key Topics Covered in Chapter 6: A Quick Overview

Chapter 6 typically covers a wide range of bonding phenomena. Here’s a snapshot of the major themes you’ll

encounter:

•  Ionic bonding: electron transfer and lattice structures

•  Covalent bonding: single, double, triple bonds, and resonance

•  Metallic bonding: delocalized electrons and material properties

•  Lewis structures: drawing and validating molecular frameworks

•  VSEPR theory: predicting molecular geometry

•  Electronegativity, polarity, and dipole moments

•  Bond energies and thermodynamic relationships

•  Common pitfalls and how to avoid them

Understanding Ionic Bonds

Electron Transfer and Charge Balance

Ionic bonds arise when one atom donates one or more electrons to another, creating a pair of oppositely charged

ions that attract each other. The transfer of electrons is driven by the desire of each atom to achieve a stable

electron configuration—usually a filled valence shell. In the classic example of sodium (Na) and chlorine (Cl),

sodium donates its single valence electron to chlorine, forming Na z and Cl { ions. The resulting electrostatic attraction

holds the ions together in a crystal lattice.

Factors Influencing Ionic Bond Strength

Several parameters determine the magnitude of the ionic interaction:

1.  Charge magnitude: Higher charges on the ions produce stronger attractions.

2.  Ionic radii: Smaller ions can pack more closely, increasing the Coulombic force.

3.  Crystal lattice energy: The overall lattice stability reflects the cumulative ionic interactions in the solid.

Understanding these factors helps explain why ionic compounds tend to have high melting and boiling points, are

often soluble in water, and conduct electricity when molten or dissolved.

Exploring Covalent Bonds



Single, Double, Triple Bonds and Resonance

Covalent bonds involve the sharing of electron pairs between atoms. A single bond comprises one shared pair, a

double bond shares two pairs, and a triple bond shares three. The strength and length of the bond decrease in that

order: triple bonds are the shortest and strongest, while single bonds are the longest and weakest.

Resonance is a powerful concept that describes molecules where the actual bonding arrangement is a hybrid of

multiple Lewis structures. For instance, the nitrate ion (NO ƒ {) is best represented as a resonance hybrid of three

equivalent structures, each with a double bond to one oxygen and a single bond to the others. Resonance

stabilizes molecules by delocalizing electrons, often lowering the overall energy.

Polar vs Nonpolar Covalent Bonds

When the electronegativity difference between two covalently bonded atoms is significant (typically 0.5–1.7), the

bond becomes polar. The more electronegative atom pulls the shared electrons closer, acquiring a partial negative

charge, while the other atom carries a partial positive charge. Polar covalent bonds give rise to dipole moments,

influencing solubility, boiling points, and reactivity.

In contrast, nonpolar covalent bonds occur when the electronegativity difference is negligible (

Metallic Bonding and Its Unique Properties

Electron Sea Model

Metallic bonds are characterized by a “sea of delocalized electrons” that move freely throughout the lattice of

positive metal ions. This delocalization explains why metals conduct electricity and heat: the mobile electrons carry

charge and energy across the structure.

Conductivity, Malleability, and Ductility

The same delocalized electron cloud allows metal atoms to slide past one another without breaking bonds, giving

metals their remarkable malleability and ductility. The cohesive forces among ions are strong enough to hold the

structure together yet flexible enough to accommodate deformation.

Lewis Structures: Drawing the Skeleton of Molecules

Valence Electrons and Octet Rule

Lewis structures provide a visual representation of how valence electrons are shared or transferred between atoms.

The octet rule—except for hydrogen, which seeks two electrons—guides the placement of electron pairs to achieve

a stable configuration. Steps for drawing a Lewis structure include counting valence electrons, selecting a central

atom, forming bonds, and satisfying the octet rule.

Common Mistakes to Avoid

•  Over �counting valence electrons (especially with transition metals).

•  Placing lone pairs before forming all possible bonds.

•  Ignoring formal charges, which can indicate unstable arrangements.

Mastering Lewis structures is essential for predicting molecular geometry and reactivity.

VSEPR Theory: Predicting Molecular Shapes

Basic Geometries



Valence Shell Electron Pair Repulsion (VSEPR) theory posits that electron pairs around a central atom will arrange

themselves to minimize repulsion. This results in predictable geometries:

1.  Linear: 2 electron domains (e.g., CO ‚).

2.  Tetrahedral: 4 domains (e.g., CH „).

3.  Trigonal Planar: 3 domains (e.g., BF ƒ).

4.  Trigonal Bipyramidal: 5 domains (e.g., PCl …).

5.  Octahedral: 6 domains (e.g., SF †).

Exceptions and Special Cases

Factors such as lone pairs, hypervalency, and d �orbital participation can modify ideal shapes. For example, water

(H ‚O) adopts a bent geometry due to two lone pairs on oxygen, while sulfur hexafluoride (SF †) remains perfectly

octahedral because all six positions are occupied by bonding pairs.

Electronegativity, Polarity, and Dipole Moments

Measuring Electronegativity

Electronegativity values, derived from Pauling, Mulliken, or Allred–Rochow scales, quantify an atom’s ability to

attract electrons. These values are central to predicting bond polarity and molecular dipoles.

How Polarity Affects Solubility and Reactivity

Polarity influences intermolecular forces: polar molecules exhibit dipole–dipole interactions, hydrogen bonding, and

higher boiling points compared to nonpolar counterparts. Solubility follows the “like dissolves like” principle: polar

solvents dissolve polar solutes, while nonpolar solvents dissolve nonpolar solutes. Reactions involving polar

intermediates or transition states often proceed faster in polar media.

Bond Energy and Enthalpy of Formation

Bond Dissociation Energy

Bond dissociation energy (BDE) measures the energy required to break a specific bond homolytically. BDE values

help predict reaction spontaneity and stability of radicals. For instance, the C–H bond in methane (BDE "H 104 kcal/

mol) is relatively strong, explaining methane’s inertness under normal conditions.

Using Hess’s Law in Bonding Calculations

Hess’s law states that the total enthalpy change for a reaction is independent of the pathway. By combining known

enthalpies of formation and BDEs, you can calculate the enthalpy change of complex reactions, a valuable skill for

thermodynamics and kinetics studies.

Common Chemical Bonding Questions & Answers

•  What is the difference between ionic and covalent bonds? Ionic bonds involve electron transfer and 

electrostatic attraction; covalent bonds involve electron sharing.

•  How does electronegativity affect bond type? A large electronegativity difference (>1.7) typically results in an 

ionic bond; moderate differences lead to polar covalent bonds.

•  Why do metals conduct electricity? Delocalized electrons in the metallic lattice move freely, carrying charge.

•  What role does resonance play in stability? Resonance delocalizes electrons, lowering overall energy and 

stabilizing the molecule.

•  How does VSEPR explain bent geometry in water? Two lone pairs on oxygen repel more strongly than 



bonding pairs, causing the H–O–H angle to be ~104.5°.

Strategies for Mastering Chapter 6 Review

•  Practice drawing Lewis structures: Start with simple molecules, then progress to more complex ones.

•  Use flashcards for electronegativity values: Quick recall helps in predicting bond polarity.

•  Apply VSEPR to every new molecule: Visualize the electron domain geometry before drawing the structure.

•  Solve past exam questions: Identify recurring themes and test your understanding.

•  Teach the concepts to a peer: Teaching reinforces learning and uncovers gaps.

Conclusion

Mastering the principles outlined in Chapter 6—ionic, covalent, and metallic bonding, Lewis structures, VSEPR

theory, electronegativity, and thermodynamics—provides a robust foundation for advanced chemistry. By engaging

with each concept through practice, visualization, and real �world application, you’ll transform the seemingly abstract

“chapter 6 review chemical bonding” into a toolkit that empowers you to predict molecular behavior, analyze

reactions, and appreciate the intricate forces that
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