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Electron Affinity Practice Problems: Mastering a Fundamental Concept in Chemistry

Understanding electron affinity is crucial for grasping the behavior of elements and their interactions in

chemical reactions. This concept, often perceived as complex, becomes significantly more manageable

with consistent practice. This comprehensive guide delves into electron affinity, exploring its definition,

trends across the periodic table, and most importantly, providing a robust collection of electron affinity

practice problems designed to solidify your knowledge. We will explore how electron affinity relates to

atomic structure, ionization energy, and electronegativity, offering detailed explanations and step-by-

step solutions to common problem types. Whether you're a high school student grappling with

introductory chemistry or a university student seeking to refine your understanding for advanced

coursework, these electron affinity practice problems will serve as an invaluable resource for building

confidence and achieving mastery.
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Understanding Electron Affinity: The Fundamentals

Electron affinity is defined as the energy change that occurs when an electron is added to a neutral

atom in the gaseous state to form a negative ion. This energy change is typically expressed in

kilojoules per mole (kJ/mol). It's important to note that electron affinity is often referred to as electron

gain enthalpy. A more negative electron affinity value indicates that the atom has a greater tendency to

accept an electron, thus forming a more stable negative ion.

The process can be represented by the following generic equation for an element X: X(g) + e⁻ →

X⁻(g) + Energy. If energy is released during this process, the electron affinity is considered negative.

Conversely, if energy is required to add an electron, the electron affinity is positive. Most elements

have negative electron affinities, meaning they release energy when they gain an electron, indicating a

favorable process. However, there are exceptions, particularly for elements that achieve a stable

electron configuration by accepting an additional electron.

Understanding the sign convention is paramount when working with electron affinity practice problems.

A negative value signifies an exothermic process (energy released), while a positive value indicates an

endothermic process (energy absorbed). This distinction is crucial for predicting the stability of the

resulting anion.

Factors Influencing Electron Affinity

Several atomic properties significantly influence an element's electron affinity. By understanding these

factors, you can better predict and analyze electron affinity practice problems without always needing

to consult a data table.



Nuclear Charge

A higher nuclear charge, meaning more protons in the nucleus, exerts a stronger attractive force on

incoming electrons. This stronger attraction leads to a greater release of energy when an electron is

added, resulting in a more negative electron affinity. As you move across a period, the nuclear charge

increases, which generally leads to more negative electron affinities.

Atomic Radius and Shielding Effect

The atomic radius plays a critical role. As the atomic radius increases, the outermost electrons are

further from the nucleus. This increased distance, coupled with the shielding effect from inner

electrons, reduces the effective nuclear charge experienced by the incoming electron. Consequently,

the attraction is weaker, leading to less negative electron affinities. Moving down a group, atomic

radius increases, and shielding becomes more significant, typically resulting in less negative electron

affinities.

Electron Configuration and Stability

The electron configuration of an atom heavily influences its electron affinity. Atoms that achieve a

stable electron configuration, such as a filled or half-filled subshell, by gaining an electron often have

more negative electron affinities. For instance, elements in Group 17 (halogens) have very high (very

negative) electron affinities because gaining one electron allows them to achieve a stable noble gas

configuration.

Conversely, atoms that already possess a stable electron configuration, like noble gases, have very

low (positive) electron affinities. Adding an electron to a noble gas would disrupt its stable configuration

and require energy input.



Periodic Trends in Electron Affinity

Electron affinity exhibits predictable trends across the periodic table, which are essential for tackling

electron affinity practice problems and understanding chemical reactivity.

Trends Across a Period

As you move from left to right across a period, the nuclear charge increases, and the atomic radius

generally decreases. Both these factors contribute to a stronger attraction for an incoming electron.

Therefore, electron affinity generally becomes more negative across a period. Elements in Group 17

(halogens) have the most negative electron affinities in their respective periods.

Trends Down a Group

As you move down a group, the atomic radius increases, and the shielding effect becomes more

pronounced. These factors reduce the effective nuclear charge experienced by the valence electrons.

As a result, the attraction for an incoming electron weakens, and electron affinity generally becomes

less negative (or more positive) as you move down a group.

There are notable exceptions to these general trends, particularly for elements in the second period

compared to the third period. For example, fluorine has a less negative electron affinity than chlorine.

This anomaly is attributed to the smaller size of the 2p orbitals in fluorine, leading to greater electron-

electron repulsion when an additional electron is added.

Common Electron Affinity Practice Problems and Solutions

To truly master electron affinity, working through various types of problems is key. Here, we present

some common electron affinity practice problems with detailed solutions.



Problem Type 1: Comparing Electron Affinities

Problem: Which element has a more negative electron affinity: Sodium (Na) or Chlorine (Cl)? Explain

your reasoning.

Solution: Chlorine (Cl) has a more negative electron affinity than Sodium (Na). Sodium is an alkali

metal with a single valence electron. Gaining an electron would result in a stable noble gas

configuration, but its large atomic radius and low nuclear charge result in a moderately negative

electron affinity. Chlorine, on the other hand, is a halogen. It needs only one electron to achieve a

stable noble gas configuration. Due to its higher nuclear charge and smaller atomic radius compared

to alkali metals, it has a very strong attraction for an additional electron, leading to a highly negative

electron affinity.

Problem Type 2: Predicting Electron Affinity Based on Trends

Problem: Predict the relative electron affinities of Sulfur (S), Selenium (Se), and Tellurium (Te). Justify

your prediction.

Solution: Sulfur, Selenium, and Tellurium are all in Group 16. As you move down a group, atomic

radius increases, and shielding increases, leading to less negative electron affinities. Therefore, the

order of increasing (less negative) electron affinity is predicted to be S > Se > Te. Sulfur is expected to

have the most negative electron affinity, followed by Selenium, and then Tellurium. However, it's worth

noting the anomaly where the second-period element (Oxygen, in this group) often has a less negative

electron affinity than the third-period element (Sulfur) due to electron-electron repulsion in the smaller

2p orbitals.

Problem Type 3: Identifying Elements with Positive Electron Affinities

Problem: Which of the following elements is likely to have a positive electron affinity: Argon (Ar),

Fluorine (F), or Potassium (K)?

Solution: Argon (Ar) is likely to have a positive electron affinity. Argon is a noble gas and already

possesses a stable, filled valence electron shell. Adding an electron would disrupt this stable



configuration and require energy input, making the process endothermic and resulting in a positive

electron affinity. Fluorine and Potassium, being a halogen and an alkali metal respectively, readily

accept or lose electrons to achieve stable configurations, and thus have negative electron affinities.

Problem Type 4: Electron Affinity and Ion Stability

Problem: An element X has a very negative electron affinity. Would the ion X⁻ be relatively stable or

unstable? Explain.

Solution: The ion X⁻ would be relatively stable. A very negative electron affinity signifies that a large

amount of energy is released when an electron is added to the atom. This energy release indicates

that the resulting negative ion is in a lower, more stable energy state compared to the neutral atom

and the free electron.

Problem Type 5: Applying Electron Affinity to Reactivity

Problem: Consider two elements, A and B. Element A has a more negative electron affinity than

element B. Which element is more likely to readily form a negative ion in a chemical reaction?

Solution: Element A is more likely to readily form a negative ion. A more negative electron affinity

means that element A releases more energy when it gains an electron. This indicates a greater

thermodynamic driving force for electron acceptance, making it more prone to forming a stable anion

compared to element B.

Advanced Electron Affinity Problem-Solving Strategies

Moving beyond basic comparisons, advanced electron affinity practice problems often require a deeper

understanding of quantum mechanics and molecular orbital theory. While direct calculation of electron

affinity is complex, understanding the factors affecting it is key to solving these problems.



Relating Electron Affinity to Lattice Energy

In ionic compounds, a more negative electron affinity of the anion contributes to a higher lattice

energy. This is because a more stable anion can more effectively interact with cations in the crystal

lattice, releasing more energy upon formation. For instance, comparing NaCl and NaF, the more

negative electron affinity of Cl⁻ compared to F⁻ (though F has a higher potential to gain an electron)

can influence the overall lattice energy trends when combined with other factors like ionic size.

Considering Electron-Electron Repulsion

As mentioned earlier, electron-electron repulsion is a significant factor, especially for elements in the

second period. The smaller 2p orbitals in elements like Oxygen and Fluorine lead to increased

repulsion when an extra electron is added, making their electron affinities less negative than predicted

by simple nuclear charge and distance considerations. When solving electron affinity practice problems

involving these elements, remember to account for this steric and electrostatic repulsion.

Electron Affinity in Redox Reactions

Elements with high (very negative) electron affinities are strong oxidizing agents. They have a strong

tendency to gain electrons from other species. For example, halogens are excellent oxidizing agents

because they readily accept an electron to achieve a stable noble gas configuration. Understanding

electron affinity helps predict which element will be reduced and which will be oxidized in a redox

reaction.

Electron Affinity vs. Ionization Energy vs. Electronegativity:

Clarifying Differences

It's common to confuse electron affinity with ionization energy and electronegativity, as all three relate

to an atom's interaction with electrons. However, they describe distinct processes.



Electron Affinity vs. Ionization Energy

Ionization energy is the energy required to remove an electron from a neutral gaseous atom to form a

positive ion: X(g) → X⁺(g) + e⁻. Electron affinity, conversely, is the energy change when an electron is

added to a neutral gaseous atom to form a negative ion: X(g) + e⁻ → X⁻(g).

Ionization energy is always positive (endothermic) because energy must be supplied to

overcome the attraction between the nucleus and the electron.

Electron affinity is typically negative (exothermic), meaning energy is released, but can be

positive if energy is required.

Electron Affinity vs. Electronegativity

Electronegativity is a measure of the tendency of an atom to attract a shared pair of electrons in a

covalent bond. It is a relative scale and doesn't represent an energy change in the same way as

electron affinity or ionization energy.

Electron affinity deals with the addition of a single electron to an isolated gaseous atom.

Electronegativity describes the attraction for electrons within a chemical bond between atoms.

While there is a correlation (elements with more negative electron affinities tend to be more

electronegative), they are not the same concept. For example, noble gases have very high ionization

energies and generally positive electron affinities, but they are often assigned very low

electronegativity values or not assigned one at all because they do not readily form covalent bonds.



Applying Electron Affinity Concepts: Real-World Examples

The understanding of electron affinity extends beyond theoretical chemistry into practical applications

and observable phenomena.

Formation of Ionic Compounds

The high negative electron affinity of halogens is a primary reason for their vigorous reactions with

alkali metals and alkaline earth metals to form ionic compounds. For instance, the formation of sodium

chloride (NaCl) is driven, in part, by the significant energy released when chlorine gains an electron.

Corrosion and Oxidation

Elements with high electron affinities are more prone to reduction (gaining electrons). This property is

fundamental to understanding corrosion processes. For example, oxygen, with its relatively high

electron affinity, readily accepts electrons from metals, leading to oxidation and the formation of rust or

tarnish.

Practicing electron affinity practice problems helps solidify the underlying principles that govern these

everyday chemical processes, from the formation of salts to the degradation of materials.

Frequently Asked Questions

What is electron affinity and how is it defined in chemistry?

Electron affinity is the energy change that occurs when an electron is added to a neutral atom in the

gaseous state to form a negative ion. It's often expressed as the energy released when an electron is

gained, or as a positive value if energy needs to be supplied.



What are the general trends in electron affinity across the periodic

table?

Generally, electron affinity becomes more negative (more energy released) as you move from left to

right across a period, and less negative (less energy released or more energy required) as you move

down a group. Noble gases and alkaline earth metals have very low or positive electron affinities.

Why do elements in Group 17 (halogens) have the most negative

electron affinities?

Halogens have a nearly filled valence shell (ns²np⁵) and adding one electron allows them to achieve a

stable, noble gas electron configuration. This strong attraction for an additional electron results in a

significant release of energy, hence the most negative electron affinities.

What factors influence the magnitude of electron affinity?

Key factors include effective nuclear charge (higher means stronger attraction for electrons), atomic

radius (smaller atoms can hold the added electron closer and tighter), and electron configuration

(stability of the resulting ion). Electron-electron repulsion can also play a role.

Are there exceptions to the general periodic trends in electron

affinity?

Yes. For example, Group 2 elements (alkaline earth metals) have positive electron affinities because

adding an electron disrupts a stable ns² configuration. Group 15 elements also tend to have less

negative electron affinities than expected due to the repulsion from the half-filled np³ subshell.

How does ionization energy relate to electron affinity?

Ionization energy is the energy required to remove an electron from a neutral atom. Electron affinity is

the energy change when an electron is added. While both relate to electron behavior, they are often

considered opposite processes. A high ionization energy often correlates with a high (more negative)



electron affinity, indicating a strong hold on electrons.

Can electron affinity be positive? If so, what does that mean?

Yes, electron affinity can be positive. A positive electron affinity indicates that energy must be supplied

to add an electron to the atom. This occurs when the addition of an electron would disrupt a stable

electron configuration or lead to significant electron-electron repulsion.

What are common units used to express electron affinity values?

Electron affinity is typically expressed in units of kilojoules per mole (kJ/mol) or electron volts (eV) per

atom.

How can I practice and solve electron affinity problems?

Practice involves understanding periodic trends, analyzing electron configurations, and comparing

effective nuclear charge and atomic radii. You can use periodic tables with tabulated electron affinity

values to compare elements and predict trends for unknown elements or to analyze specific atom

behaviors.

Additional Resources

Here are 9 book titles related to electron affinity practice problems, each starting with and followed by

a short description:

1. Introduction to Quantum Chemistry: Practice Problems for Electron Affinity. This book offers a

foundational approach to understanding electron affinity within the framework of quantum mechanics. It

provides a series of graded exercises, starting with basic atomic models and progressing to more

complex molecular interactions, to solidify the reader's grasp of the concepts. The explanations focus

on the theoretical underpinnings and how they translate into calculable values for electron affinity.

2. Applied Inorganic Chemistry: Mastering Electron Affinity Calculations. This text delves into the



practical application of electron affinity in inorganic chemistry, featuring numerous worked examples. It

covers a range of elements and compounds, illustrating how electron affinity influences bonding and

reactivity. The book emphasizes problem-solving strategies and common pitfalls encountered when

calculating or interpreting electron affinity data.

3. Organic Chemistry: Electron Affinity in Reaction Mechanisms. Focusing on the role of electron

affinity in organic transformations, this book presents practice problems centered around reaction

pathways. It explains how electronegativity and molecular structure impact electron affinity and,

consequently, the stability of intermediates and the direction of reactions. The exercises are designed

to help students visualize and predict the outcome of chemical processes.

4. Physical Chemistry: Thermodynamics and Electron Affinity. This resource explores the

thermodynamic principles that govern electron affinity, providing quantitative practice problems. It

bridges the gap between theoretical quantum chemistry and experimental measurements, including

techniques used to determine electron affinity. Readers will find exercises that require the application

of energy balance and statistical mechanics to understand the energetic basis of electron attachment.

5. Advanced Quantum Mechanics: Electron Affinity in Molecular Orbitals. For those seeking a deeper

understanding, this book tackles the complexities of electron affinity using advanced quantum

mechanical methods. It features challenging problems related to molecular orbital theory, electron

correlation, and relativistic effects, all of which influence electron affinity. The text is ideal for graduate

students and researchers looking to refine their computational chemistry skills.

6. Computational Chemistry: Solving Electron Affinity Problems with Software. This practical guide

offers hands-on experience with computational chemistry software for calculating electron affinity. It

walks readers through the process of setting up calculations, interpreting output, and comparing

theoretical results with experimental data for various chemical species. The book focuses on

developing proficiency in using modern computational tools for scientific inquiry.

7. The Periodic Table: Trends and Electron Affinity Practice. This book utilizes the periodic table as a

central theme to explore trends in electron affinity across different groups and periods. It includes



numerous practice problems that require students to predict electron affinity values based on periodic

trends and the underlying electronic configurations. The explanations highlight the systematic nature of

electron affinity and its relationship to other atomic properties.

8. Electrochemistry: Electron Affinity in Redox Processes. This specialized text examines the critical

role of electron affinity in electrochemical reactions and phenomena. It provides practice problems that

connect electron affinity to concepts like electrode potentials, redox couples, and energy transfer in

electrochemical cells. The book aims to enhance understanding of how electron affinity drives electron

transfer processes.

9. General Chemistry: Fundamentals of Electron Affinity. Designed for introductory chemistry courses,

this book breaks down the concept of electron affinity into manageable steps with clear explanations. It

offers a variety of practice problems that cover basic definitions, factors influencing electron affinity,

and comparisons between different elements. The goal is to build a solid foundation for understanding

this important atomic property.
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