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Understanding the concept of electronegativity is fundamental to the study of
chemistry, particularly in the context of chemical bonding and molecular
interactions. The difference in electronegativity between two atoms can help
predict the nature of the bond formed between them—whether it is ionic, polar
covalent, or nonpolar covalent. This article will delve into the concept of
electronegativity, how to calculate its difference, and the implications of
this difference in various chemical contexts. A worksheet designed to help
students practice these concepts will also be discussed.

What is Electronegativity?

Electronegativity is a measure of an atom's ability to attract and hold onto
electrons when it is part of a compound. It was first introduced by Linus
Pauling in 1932, and the most commonly used scale to measure
electronegativity is the Pauling scale. The values on the Pauling scale range
from 0.7 for francium (Fr), the least electronegative element, to 4.0 for
fluorine (F), the most electronegative element.

Factors Affecting Electronegativity

Several factors influence an atom's electronegativity:

1. Atomic Size: Smaller atoms tend to have higher electronegativity because
their valence electrons are closer to the nucleus, allowing for a stronger
attraction.

2. Nuclear Charge: The more protons in the nucleus, the higher the
electronegativity, as there is a stronger positive charge attracting the
electrons.

3. Electron Shielding: Electrons in inner shells can shield the valence
electrons from the nucleus's pull, decreasing electronegativity.

Calculating the Difference in Electronegativity

The difference in electronegativity (\( \Delta EN \)) between two atoms can
be calculated using the formula:

\[ \Delta EN = |EN A - EN B| \]



Where \( EN A \) and \( EN B \) are the electronegativity values of atoms A
and B, respectively.

For example, if we want to find the difference in electronegativity between
hydrogen (H) and oxygen (0):
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Thus,
\[ \Delta EN = |2.1 - 3.5|] = 1.4 \]

This difference indicates how the electrons are shared or transferred in the
bond that forms between these elements.

Interpreting the Difference in Electronegativity

The calculated difference in electronegativity can provide insights into the
type of bond that will form between the two atoms:

- Ionic Bond: If \( \Delta EN > 1.7 \)
- Example: Sodium (Na) and Chlorine (Cl) have a difference of 2.1, resulting
in an ionic bond.

- Polar Covalent Bond: If \( 0.4 < \Delta EN < 1.7 \)

- Example: The bond between hydrogen and oxygen (1.4) is a polar covalent
bond, which means the electrons are shared unequally, leading to a dipole
moment.

- Nonpolar Covalent Bond: If \( \Delta EN < 0.4 \)

- Example: The bond between two chlorine atoms (Cl) has an electronegativity
difference of 0, resulting in a nonpolar covalent bond.

Creating a Difference in Electronegativity
Worksheet

A well-structured worksheet can facilitate understanding and practice of the
concept of electronegativity. Here is a sample outline of a worksheet focused
on the difference in electronegativity:

Worksheet Outline

1. Introduction to Electronegativity



- Define electronegativity.
- Explain the Pauling scale.

2. Electronegativity Values of Common Elements
- Create a table listing common elements with their electronegativity values
(e.g. H, Li, Be, C, N, 0, F, Na, Cl, K).

3. Calculating Electronegativity Differences

- Provide several pairs of elements and ask students to calculate the
difference in electronegativity.

- Example Questions:

Calculate \( \Delta EN \) for Na and Cl.

Calculate \( \Delta EN \) for C and O.

4. Classifying Bonds Based on Electronegativity Differences

Ask students to classify the bonds as ionic, polar covalent, or nonpolar
covalent based on their \( \Delta EN \) calculations.

- Example Questions:

Classify the bond between N and H.

Classify the bond between K and F.

5. Real-World Applications

Discuss how understanding electronegativity differences can help in
predicting molecular behavior, solubility, and reactivity.

- Include questions that require students to explain the significance of
electronegativity in biochemical processes, such as enzyme-substrate
interactions.

6. Conclusion
- Summarize what students have learned about electronegativity and its
implications in chemistry.

Sample Questions for Practice

1. Calculate the Difference in Electronegativity:
a. \( \Delta EN \) between Br and I.

b. \( \Delta EN \) between S and O.

c. \( \Delta EN \) between Ca and CL.

2. Identify Bond Types:

a. Determine the bond type for each of the following pairs:
K and Cl

Hand O

C and H

w

. Application Questions:
a. Explain why water (H20) is a polar molecule.
b. Why do ionic compounds tend to have high melting and boiling points?



Conclusion

The difference in electronegativity is a critical concept in understanding
chemical bonding and molecular interactions. By calculating and interpreting
this difference, students can predict the nature of bonds formed between
elements, aiding in their overall comprehension of chemical behavior. A well-
structured worksheet can serve as a valuable tool for reinforcing these
concepts and providing practice in identifying and classifying different
types of chemical bonds. Understanding electronegativity is not just an
academic exercise; it plays a significant role in many real-world
applications, from material science to biochemistry, making it a vital topic
in the study of chemistry.

Frequently Asked Questions

What is electronegativity?

Electronegativity is a measure of the tendency of an atom to attract a
bonding pair of electrons.

How is the difference in electronegativity used to
determine bond type?

The difference in electronegativity between two atoms can indicate whether a
bond is ionic (large difference) or covalent (small difference).

What is a common scale used to measure
electronegativity?

The Pauling scale is the most commonly used scale for measuring
electronegativity.

What is the significance of a high electronegativity
value?

Atoms with high electronegativity values are more likely to attract
electrons, leading to stronger bonds in compounds.

How do you calculate the difference in
electronegativity?

To calculate the difference in electronegativity, subtract the smaller
electronegativity value from the larger one.



What role does electronegativity play in molecular
polarity?

The difference in electronegativity between bonded atoms determines the
polarity of the bond, influencing the overall polarity of the molecule.

Can the difference in electronegativity affect the
physical properties of a compound?

Yes, the difference in electronegativity can influence properties such as
boiling point, melting point, and solubility.

What is the electronegativity difference threshold
for classifying a bond as ionic?

A difference in electronegativity greater than 1.7 is typically considered
ionic.
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