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Understanding electron configurations is fundamental in chemistry, as it provides insight into an
element's chemical behavior and properties. In this article, we will focus on predicting the electron
configurations of two specific elements: Chromium (Cr), which has an atomic number of 24, and
Bromine (Br), with an atomic number of 35. Additionally, we will identify each element based on its
electron configuration, helping to reinforce concepts related to atomic structure and periodic table
organization.

Predicting the Electron Configuration of Chromium
(Cr, Z=24)

Chromium is a transition metal known for its unique electron configuration, which often deviates
from the expected pattern due to electron stability considerations. Let’s explore how to predict its
electron configuration step-by-step.

1. Understand the Aufbau Principle

The Aufbau principle guides the order in which electrons fill atomic orbitals. Electrons fill orbitals
starting from the lowest energy level to higher levels, following the sequence:

- 1s
- 2s
- 2p
- 3s
- 3p
- 4s
- 3d
- 4p
- 5s
- 4d
- 5p
- 6s
- 4f
- 5d
- 6p
- 7s
- and so on.



2. Fill the Orbitals According to the Aufbau Principle

For atomic number 24, we fill electrons as follows:

- 1s² (2 electrons)
- 2s² (2 electrons)
- 2p⁶ (6 electrons)
- 3s² (2 electrons)
- 3p⁶ (6 electrons)
- 4s² (2 electrons)
- 3d⁴ (4 electrons)

Adding these up:

2 + 2 + 6 + 2 + 6 + 2 + 4 = 24 electrons

Therefore, the predicted electron configuration for Chromium is:

1s² 2s² 2p⁶ 3s² 3p⁶ 4s² 3d⁴

3. Note on Electron Configuration Anomalies

While the above follows the Aufbau principle, chromium exhibits an electron configuration that is
slightly different due to stability considerations. Instead of the expected 3d⁴ configuration,
chromium's actual ground state configuration is:

[Ar] 3d⁵ 4s¹

This configuration arises because a half-filled d subshell (3d⁵) provides extra stability due to
symmetrical electron distribution and exchange energy. Here, [Ar] represents the noble gas core
corresponding to the electron configuration of Argon (Z=18):

[Ar] = 1s² 2s² 2p⁶ 3s² 3p⁶

Final Electron Configuration for Chromium:

[Ar] 3d⁵ 4s¹

---

Predicting the Electron Configuration of Bromine (Br,
Z=35)

Bromine is a halogen element situated in Group 17 of the periodic table. Its electron configuration
can be predicted systematically, following the Aufbau principle.



1. Electron Filling Sequence for Bromine

The total number of electrons in bromine is 35. Filling orbitals according to the order:

- 1s² (2 electrons)
- 2s² (2 electrons)
- 2p⁶ (6 electrons)
- 3s² (2 electrons)
- 3p⁶ (6 electrons)
- 4s² (2 electrons)
- 3d¹⁰ (10 electrons)
- 4p⁵ (5 electrons)

Adding these:

2 + 2 + 6 + 2 + 6 + 2 + 10 + 5 = 35 electrons

2. Complete Electron Configuration for Bromine

Putting it all together, the electron configuration is:

1s² 2s² 2p⁶ 3s² 3p⁶ 4s² 3d¹⁰ 4p⁵

Expressed using noble gas notation:

[Ar] 3d¹⁰ 4s² 4p⁵

where [Ar] = 1s² 2s² 2p⁶ 3s² 3p⁶

---

Identifying Elements Based on Electron Configurations

Understanding how to identify elements from their electron configurations is a crucial skill in
chemistry. Let’s look at each configuration.

1. Chromium (Cr)

- Electron configuration: [Ar] 3d⁵ 4s¹
- Atomic number: 24
- Position on periodic table: Transition metal, Group 6B (or 6), Period 4
- Unique feature: The half-filled 3d subshell (3d⁵) confers stability, leading to its deviation from the
expected 3d⁴ configuration.



2. Bromine (Br)

- Electron configuration: [Ar] 3d¹⁰ 4s² 4p⁵
- Atomic number: 35
- Position on periodic table: Halogen, Group 17 (or 7A), Period 4
- Characteristics: The five electrons in the 4p subshell make bromine highly reactive and ready to
gain one electron to achieve a full outer shell (octet).

Summary and Implications for Chemistry

Predicting electron configurations helps chemists understand an element’s reactivity, bonding
behavior, and placement within the periodic table. For example:

- Chromium’s electron configuration explains its variable oxidation states and catalytic properties.
- Bromine’s configuration reflects its high electronegativity and tendency to form negative ions (Br⁻).

Knowing the electron configurations also aids in predicting how these elements might interact in
chemical reactions, their physical properties, and their roles in various compounds.

Conclusion

In summary, predicting the electron configuration involves understanding the Aufbau principle,
recognizing exceptions due to stability (as seen with chromium), and applying noble gas notation for
simplicity. By analyzing these configurations, we can accurately identify elements and gain deeper
insights into their chemical behavior. Whether dealing with transition metals like chromium or
halogens like bromine, mastering electron configuration prediction is a fundamental skill in
chemistry that underpins much of the periodic table’s organization and the understanding of
elemental properties.

Frequently Asked Questions

What is the predicted electron configuration for Chromium
(Cr, Z=24)?
The predicted electron configuration for Chromium is [Ar] 3d^5 4s^1, reflecting its stability due to
half-filled d orbitals.

What is the predicted electron configuration for Bromine (Br,
Z=35)?
The predicted electron configuration for Bromine is [Ar] 3d^10 4s^2 4p^5.



How can you identify the element from its electron
configuration?
By counting the total number of electrons indicated in the configuration, you can determine the
element's atomic number, which identifies the element.

Why does Chromium have an unusual electron configuration
compared to the expected order?
Chromium's electron configuration is stabilized by half-filled d orbitals, leading to a configuration of
[Ar] 3d^5 4s^1, which is more stable than the expected [Ar] 3d^4 4s^2.

Based on its electron configuration, what element corresponds
to [Ar] 3d^10 4s^2 4p^5?
The electron configuration [Ar] 3d^10 4s^2 4p^5 corresponds to the element Bromine (Br), which
has an atomic number of 35.

Additional Resources
A) Predict The Electron Configuration For Cr (Z=24) And Br (Z=35). B) Identify The Element For
Each Of

---

Introduction

In the realm of chemistry, understanding the electron configuration of elements is fundamental to
grasping their chemical behavior, bonding tendencies, and placement within the periodic table.
Electron configurations describe how electrons are distributed among an atom's orbitals, offering
insights into their reactivity and properties. This article explores the electron configurations of two
elements—Chromium (Cr) with atomic number 24 and Bromine (Br) with atomic number 35—delving
into how these configurations are predicted and what they reveal about each element. Additionally,
we will identify each element based on their atomic number, emphasizing the significance of
electron arrangements in elemental identification.

---

Electron Configuration: The Basics

Before we dive into specific elements, it's essential to understand the principles guiding electron
configurations:

- Aufbau Principle: Electrons occupy the lowest energy orbitals available before filling higher energy
levels.
- Pauli Exclusion Principle: Each orbital can hold a maximum of two electrons with opposite spins.
- Hund’s Rule: Electrons fill degenerate orbitals (orbitals of the same energy) singly before pairing.



Electrons are arranged in shells (principal energy levels), sub-shells (s, p, d, f), and orbitals within
those sub-shells. The periodic table's structure reflects these configurations, with elements in the
same group sharing similar valence electron arrangements.

---

Predicting the Electron Configuration of Chromium (Cr, Z=24)

The General Electron Configuration Approach

To predict the electron configuration of chromium, we begin by filling the orbitals in order of
increasing energy:

1. Start with the 1s orbital: holds 2 electrons.
2. Progress through higher energy orbitals: 2s, 2p, 3s, 3p, 4s, 3d, etc.

The typical Aufbau order (simplified) is:

1s → 2s → 2p → 3s → 3p → 4s → 3d → 4p → 5s → 4d → 5p → etc.

Step-by-Step Electron Filling for Chromium

- 1s orbital: 2 electrons → 1s²
- 2s orbital: 2 electrons → 2s²
- 2p orbitals: 6 electrons → 2p⁶
- 3s orbital: 2 electrons → 3s²
- 3p orbitals: 6 electrons → 3p⁶
- 4s orbital: 2 electrons → 4s²
- 3d orbitals: 6 electrons → 3d⁶

Standard prediction:
[Ar] 4s² 3d⁶

However, chromium exhibits an interesting deviation from the expected configuration. Instead of
filling the 3d orbitals as 3d⁴, chromium's electron configuration is:

[Ar] 4s¹ 3d⁵

This phenomenon is due to the extra stability associated with half-filled d subshells. A half-filled d
subshell (with five electrons) confers symmetrical electron distribution and lower energy, leading to
this configuration.

Final Electron Configuration for Chromium

Chromium's electron configuration:

[Ar] 4s¹ 3d⁵

- [Ar]: Represents the electron configuration of the noble gas argon (atomic number 18), serving as a
core configuration.
- 4s¹: One electron in the 4s orbital.



- 3d⁵: Five electrons in the 3d orbitals.

This configuration reflects chromium's unique stability, influencing its chemical properties such as
its oxidation states and bonding behavior.

---

Electron Configuration of Bromine (Br, Z=35)

The Filling Sequence

Applying the same principles:

- 1s: 2 electrons → 1s²
- 2s: 2 electrons → 2s²
- 2p: 6 electrons → 2p⁶
- 3s: 2 electrons → 3s²
- 3p: 6 electrons → 3p⁶
- 4s: 2 electrons → 4s²
- 3d: 10 electrons → 3d¹⁰
- 4p: Remaining electrons to reach atomic number 35.

Adding electrons:

- Up to argon core: 18 electrons.
- After 4s²: 20 electrons.
- After 3d¹⁰: 30 electrons.
- Remaining 5 electrons go into 4p orbitals: 4p⁵.

Electron Configuration for Bromine

Therefore, bromine's configuration is:

[Ar] 4s² 3d¹⁰ 4p⁵

- [Ar]: Noble gas core (atomic number 18).
- 4s²: Two electrons in 4s orbital.
- 3d¹⁰: Fully filled 3d orbitals.
- 4p⁵: Five electrons in the 4p orbital, indicating it is one electron short of a full p subshell (which
would be 4p⁶).

This configuration indicates bromine's position as a halogen, characterized by seven valence
electrons in the outermost p orbital, making it highly reactive.

---

Identifying the Elements from Electron Configurations

Based on the predicted configurations, we can confirm the identities:

- Chromium (Cr): Recognized by its unique [Ar] 4s¹ 3d⁵ configuration, reflecting its transition metal



status and the preference for a half-filled d subshell.
- Bromine (Br): Identified by the [Ar] 4s² 3d¹⁰ 4p⁵ configuration, characteristic of halogens with
seven valence electrons.

Understanding these configurations helps chemists predict properties such as reactivity, oxidation
states, and bonding tendencies.

---

Significance of Electron Configurations in Chemistry

Electron configurations are not just theoretical constructs; they have practical implications:

- Chemical Reactivity: Elements tend to gain, lose, or share electrons to achieve stable
configurations (like noble gas configurations).
- Periodic Trends: Elements within the same group often share similar valence electron
arrangements, influencing their chemical behavior.
- Transition Metals: Their partially filled d orbitals confer unique properties, such as variable
oxidation states and complex formation.
- Halogens: Their nearly complete p subshell makes them highly reactive and eager to gain an
electron to fill their outer p orbital.

---

Conclusion

Predicting electron configurations offers a window into an element's chemical identity and behavior.
Chromium's configuration, with its half-filled d subshell, exemplifies the subtle energetic
considerations that influence electron arrangements beyond straightforward filling rules. Bromine's
configuration underscores the pattern of noble gas core plus additional electrons in outer shells,
defining its role as a halogen. Recognizing these patterns not only aids in element identification but
also deepens our understanding of chemical reactivity and periodic trends. As the periodic table
continues to serve as a fundamental tool for chemists worldwide, mastering electron configuration
predictions remains an essential skill bridging theoretical principles and practical chemistry.
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