
electron geometry of no2-
electron geometry of no2- is a fundamental concept in chemistry that helps explain the spatial
arrangement of electrons around the central atom in the nitrite ion. Understanding the electron
geometry is crucial for predicting molecular shape, bond angles, and reactivity. The nitrite ion, NO2-
, features resonance structures and lone pairs that influence its geometry, making it an interesting
case for electron domain analysis. This article delves into the electron geometry of NO2-, exploring
its Lewis structure, the application of the VSEPR theory, and the distinction between electron
geometry and molecular shape. Additionally, the article will discuss factors affecting bond angles
and the significance of electron geometry in chemical behavior. Readers will gain a comprehensive
understanding of the electron arrangement in NO2- and its implications in broader chemical
contexts.
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Understanding the Lewis Structure of NO2-
The foundation of understanding the electron geometry of NO2- begins with its Lewis structure. The
nitrite ion consists of one nitrogen atom bonded to two oxygen atoms and carries an overall negative
charge. Constructing the Lewis structure involves counting valence electrons from nitrogen, oxygen
atoms, and the extra electron due to the negative charge. Nitrogen contributes five valence
electrons, each oxygen contributes six, and the additional electron brings the total to 18 valence
electrons.

In the Lewis structure, nitrogen forms one single bond and one double bond with the oxygen atoms,
though resonance causes these bonds to be equivalent in practice. The nitrogen atom also possesses
a lone pair of electrons, which plays a significant role in determining the electron geometry. The
resonance structures illustrate the delocalization of electrons between the oxygen atoms and
nitrogen, affecting electron distribution and bond character.

Total valence electrons: 18

Bonding: one single bond, one double bond (resonance)

Lone pairs: one lone pair on nitrogen

Formal charge distribution: negative charge localized on one oxygen atom in resonance forms



Applying VSEPR Theory to NO2- Electron Geometry
The Valence Shell Electron Pair Repulsion (VSEPR) theory is instrumental in predicting the electron
geometry of NO2-. According to VSEPR principles, electron domains around the central atom repel
each other and strive to maximize their separation to minimize repulsion. In NO2-, the central
nitrogen atom has three regions of electron density: two bonding pairs and one lone pair.

These three electron domains arrange themselves in a trigonal planar fashion to minimize repulsion,
resulting in an electron geometry classified as trigonal planar. However, the presence of the lone
pair slightly distorts the ideal geometry due to its greater repulsive effect compared to bonding
pairs. This distortion affects the bond angles and molecular shape but does not change the overall
electron geometry classification.

Electron domains on nitrogen: 3 (2 bonding pairs + 1 lone pair)

Electron geometry: trigonal planar

Lone pair repulsion causes deviations in bond angles

Electron domains arrange to minimize repulsion

Electron Geometry vs. Molecular Shape in NO2-
Distinguishing between electron geometry and molecular shape is essential when analyzing NO2-.
Electron geometry considers all electron domains around the central atom, including bonding pairs
and lone pairs, while molecular shape accounts only for the positions of atoms. In the case of NO2-,
the electron geometry is trigonal planar due to three electron domains, but the molecular shape is
bent or angular because one of these domains is a lone pair.

The lone pair occupies more space and repels the bonding pairs, causing the bond angle between
the nitrogen and oxygen atoms to be less than the ideal 120 degrees of a perfect trigonal planar
arrangement. This subtle difference explains why the electron geometry and molecular shape are
not identical even though they are related concepts.

Electron geometry: trigonal planar (includes lone pairs)

Molecular shape: bent/angular (excludes lone pairs)

Lone pair repulsion reduces bond angles

Importance in predicting molecular polarity and reactivity



Factors Influencing Bond Angles in NO2-
The bond angles in NO2- are influenced by several factors arising from electron repulsion and
resonance effects. The lone pair on nitrogen exerts a stronger repulsive force than bonding pairs,
causing the O–N–O bond angle to compress to around 115 degrees, less than the ideal 120 degrees
expected from trigonal planar geometry.

Moreover, resonance between the oxygen atoms influences electron density distribution. The partial
double bond character of the N–O bonds due to resonance stabilizes the molecule and slightly
adjusts bond lengths and angles. Electronegativity differences between nitrogen and oxygen also
contribute to the bond angle deviations by affecting electron cloud distribution.

Lone pair repulsion reduces bond angles

Resonance stabilizes bonds and affects bond lengths

Electronegativity differences influence electron distribution

Partial double bond character modifies molecular geometry

Significance of Electron Geometry in Chemical
Properties
The electron geometry of NO2- significantly influences its chemical behavior and properties. The
trigonal planar electron geometry with a bent molecular shape impacts the polarity of the ion, which
in turn affects solubility, reactivity, and interaction with other molecules. The presence of a lone pair
on nitrogen contributes to the ion's dipole moment, making it polar.

Understanding the electron geometry also aids in predicting the ion's participation in acid-base
reactions, coordination chemistry, and redox processes. For instance, the electron density around
nitrogen and oxygen atoms influences the sites for protonation or coordination with metal centers.
Additionally, the electron geometry plays a role in spectroscopic properties and molecular
vibrations, which are essential for analytical identification and characterization.

Determines molecular polarity and dipole moment

Affects reactivity and interaction with other molecules

Influences acid-base and coordination chemistry behavior

Essential for understanding spectroscopic characteristics



Frequently Asked Questions

What is the electron geometry of the NO2- ion?
The electron geometry of the NO2- ion is trigonal planar.

Why is the electron geometry of NO2- trigonal planar?
NO2- has three regions of electron density (two bonding pairs and one lone pair) around the central
nitrogen atom, which arrange themselves in a trigonal planar geometry to minimize repulsion.

How many lone pairs are present on the central atom in NO2-?
There is one lone pair of electrons on the central nitrogen atom in NO2-.

What is the molecular geometry of NO2- given its electron
geometry?
The molecular geometry of NO2- is bent or angular because of the lone pair on the nitrogen atom.

How does the presence of a lone pair affect the electron
geometry of NO2-?
The lone pair occupies one region of electron density, influencing the shape but the overall electron
geometry remains trigonal planar.

What is the bond angle in the NO2- ion due to its electron
geometry?
The bond angle in NO2- is approximately 115 degrees, slightly less than the ideal 120 degrees of
trigonal planar geometry due to lone pair repulsion.

How many electron domains are around the nitrogen atom in
NO2-?
There are three electron domains around the nitrogen atom in NO2-: two bonding pairs and one lone
pair.

Does the electron geometry of NO2- differ from its molecular
geometry?
Yes, the electron geometry of NO2- is trigonal planar, while its molecular geometry is bent due to
the lone pair.



What VSEPR notation corresponds to the electron geometry of
NO2-?
The VSEPR notation for NO2- electron geometry is AX2E1, where A is the central atom, X is a
bonded atom, and E is a lone pair.

Additional Resources
1. Electron Geometry and Molecular Structure of Nitrogen Dioxide Ions
This book explores the fundamental principles of electron geometry with a focus on the NO2- ion. It
delves into the VSEPR theory and how lone pairs and bonding pairs affect molecular shape. The text
also includes computational studies and experimental data on NO2- geometry. Ideal for students and
researchers interested in molecular modeling.

2. Advanced Inorganic Chemistry: Electron Geometry of Polyatomic Ions
Covering a broad range of polyatomic ions, this book dedicates a significant section to the electron
geometry of NO2-. It explains the molecular orbital approach and electron distribution in detail.
Readers will gain insights into the relationship between electron geometry and chemical reactivity.

3. Theoretical Approaches to Electron Geometry in Reactive Ions
Focusing on theoretical chemistry, this book discusses methods to predict and analyze electron
geometry in reactive ions including NO2-. It includes quantum mechanical calculations and the
impact of electron delocalization. The work is valuable for advanced chemistry students and
theorists.

4. Molecular Geometry and Bonding in Nitrogen Oxide Species
This volume examines the bonding characteristics and electron geometry of nitrogen oxides, with a
chapter dedicated to NO2-. It highlights experimental techniques such as spectroscopy to determine
molecular shapes. The book combines theory with practical data analysis.

5. VSEPR Theory and Its Applications to Electron Geometry
A comprehensive guide to the Valence Shell Electron Pair Repulsion (VSEPR) theory, this book uses
NO2- as a key example. It explains how electron pairs influence molecular geometry and provides
numerous practice problems. Students will find it useful for mastering electron geometry concepts.

6. Computational Chemistry of Electron-rich Ions: NO2- Case Study
This book offers a deep dive into computational methods used to analyze electron geometry,
focusing on electron-rich ions like NO2-. It covers density functional theory (DFT) and ab initio
calculations. The case studies help readers understand the practical applications of computational
chemistry.

7. Electron Geometry in Environmental Chemistry: Nitrogen Dioxide Ions
Exploring the environmental significance of NO2- ions, this book links electron geometry with
chemical behavior in atmospheric and aquatic systems. It discusses how geometry affects
interactions and reactivity in natural environments. The book is suited for environmental chemists
and students alike.

8. Structural Chemistry of Anions: Insights into NO2- Electron Geometry
This text focuses on the structural aspects of various anions, emphasizing the electron geometry of



the nitrite ion. It combines crystallographic data with theoretical models to provide a complete
picture. Readers interested in structural chemistry will benefit from its detailed analysis.

9. Electron Pair Repulsion and Molecular Shapes: A Study of Nitrite Ion
Dedicated to the nitrite ion, this book explores how electron pair repulsion determines its bent
molecular shape. It provides visualizations and diagrams to clarify complex concepts. The text is
accessible for undergraduate students studying molecular geometry.
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