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Understanding electron configurations is fundamental to grasping the electronic structure of elements and
their chemical properties. The given configuration, [kr|5s24d105p3, provides a blueprint for identifying a
specific element in the periodic table. This article explores the significance of this electron arrangement, the

steps to decode it, and its implications in chemistry.

Deciphering Electron Configurations: A Primer

What Is an Electron Configuration?

An electron configuration describes the distribution of electrons in an atom's orbitals. It indicates how
electrons occupy various energy levels and sublevels (s, p, d, f). The configuration follows the Aufbau

principle, which states that electrons fill lower energy orbitals first before occupying higher ones.

Notation and Symbols

- Noble Gas Core [kr]: Represents the electron configuration of the noble gas krypton, which accounts for
the electrons in the inner shells.
- Additional Electrons: The numbers and letters following the noble gas abbreviation specify electrons in

the outer shells.

Breaking Down the Electron Configuration [kr]5s24d105p3

Step-by-Step Analysis

- [kr]: This shorthand indicates that the core electrons correspond to the electron configuration of krypton

(atomic number 36).



- 5s2: Two electrons in the 5s orbital.
- 4d10: Ten electrons in the 4d orbital.
- 5p3: Three electrons in the 5p orbital.

Electron Count Calculation

Let's sum the electrons:

| Electron Shell | Number of Electrons | Total so far |

|mmmmmmmmme oo [=mmmm e [---mmmeeeee- \
| Krypton core [kr] |36 |36 |

5822136 +2=238]
|4d10| 10|38 + 10 =48 |

[5p3 (3148 +3 =51

Total electrons = 51, which equals the atomic number of the element.

Therefore, the element with atomic number 51 is Antimony (Sb).

Identifying the Element: Antimony (Sb)

Position in the Periodic Table

- Group: 15 (V group or Nitrogen group)
- Period: 5

- Block: p-block, due to the presence of electrons in the p orbital.

Properties of Antimony

- Element Symbol: Sb

- Atomic Number: 51

- Atomic Mass: Approximately 121.76 u

- Appearance: Metalloid, with a shiny, brittle, metallic luster.

- Uses: Flame retardants, semiconductors, and in alloys.

Contextual Significance of the Electron Configuration



Electronic Structure and Chemical Behavior

- The presence of 5p3 electrons indicates that Antimony has five electrons in its outermost p orbitals,
influencing its chemical reactivity and bonding.
- Being in Group 15, it shares properties with other pnictogens, such as nitrogen, phosphorus, arsenic, and

bismuth.

Valence Electrons and Oxidation States

- The valence electrons are primarily in the 5s and 5p orbitals (total of 5 electrons—?2 in s, 3 in p).
- Typical oxidation states for antimony are +3 and +5, reflecting its ability to lose electrons from these outer

orbitals during chemical reactions.

Understanding the Periodic Table Context

Positioning Antimony

- Located in period 5, group 15.

- Positioned among other pnictogens, with similar valence electron configurations and chemical properties.

Comparison with Neighboring Elements

- Bismuth (Bi): Atomic number 83, with a similar electron configuration but with additional electrons in
higher orbitals.

- Arsenic (As): Atomic number 33, with a slightly simpler configuration in the same group.

Implications in Chemistry and Material Science

Antimony's Chemical Behavior

- Exhibits both metallic and non-metallic properties.
- Tends to form compounds where it exhibits oxidation states +3 and +5.
- Its electron configuration underpins its ability to form various compounds useful in flame retardants,

semiconductors, and alloys.



Reactivity and Bonding

- The outer electron configuration suggests a stable half-filled p orbital, which influences its bonding
patterns.

- Its ability to form multiple oxidation states makes it versatile in chemical reactions.

Summary and Key Takeaways

e The electron configuration [kr]5s24d105p3 corresponds to an element with atomic number 51.
¢ This element is Antimony (Sb), a metalloid in group 15 of the periodic table.

¢ Understanding the configuration helps predict its chemical properties, reactivity, and position in the

periodic table.

e Antimony's outer electrons in the 5s and 5p orbitals explain its common oxidation states and bonding

behavior.

e Its placement in the p-block and group 15 reflects its similarities with other pnictogens.

Conclusion

Deciphering the electron configuration [kr]5s24d105p3 reveals that the element in question is Antimony
(Sb). Recognizing such configurations enhances our understanding of elemental properties, periodic trends,
and chemical behavior. Electron configurations serve as a blueprint for chemists to predict how elements
will interact in various chemical contexts, making them a cornerstone of atomic theory and chemical

analysis.

Frequently Asked Questions

Which element corresponds to the electron configuration [kr]5s2 4d10
op3?

The element is Antimony (Sb).



What is the atomic number of the element with the electron
configuration [kr]5s2 4d10 5p3?

The atomic number is 51.

How can you identify the element from its electron configuration [kr]5s2
4d10 5p3?

By recognizing the outermost electrons, which correspond to group 15 (pnictogens), indicating it's

Antimony.

Which period and group does the element with the configuration [kr]5s2
4d10 5p3 belong to?

It belongs to period 5 and group 15 of the periodic table.

What are some common uses of the element with the electron
configuration [kr]5s2 4d10 5p3?

Antimony is used in flame retardants, alloys, and semiconductors.

Is the element with [kr]5s2 4d10 5p3 a metal, non-metal, or metalloid?

It is classified as a metalloid.

How does the electron configuration [kr]5s2 4d10 5p3 relate to the
element's position on the periodic table?

It indicates the element is in group 15, period 5, corresponding to the pnictogen group.

What is the significance of the [kr] core in the electron configuration
[kr]5s2 4d10 5p3?

The [kr] core represents the electron configuration of the noble gas krypton, indicating the element's

electrons beyond krypton.

Based on its electron configuration, what is the chemical symbol of the

element?

The symbol is Sb for Antimony.



Additional Resources

Which Element Has The Following Electron Configuration? [Kr]5s2 4d10 5p3

Understanding electron configurations is fundamental to grasping the behavior, properties, and placement
of elements within the periodic table. When presented with a specific electron configuration, such as [Kr]
5s2 4d10 5p3, chemists and students alike seek to identify which element corresponds to this arrangement.
This article offers a comprehensive guide to decoding this electron configuration, exploring its significance,

and accurately determining the element it represents.

Introduction to Electron Configurations

Electron configurations describe how electrons are distributed among an atom's orbitals. They provide vital
information about an element's chemical properties and its position within the periodic table. The
configuration notation often begins with a noble gas abbreviation (like [Kr]), which simplifies the depiction

by referencing a previous noble gas core, followed by the remaining electron distribution.

In our case, the electron configuration is [Kr] 5s2 4d10 5p3. To determine the element, we need to analyze

each part of this configuration carefully.

Breaking Down the Electron Configuration
The Noble Gas Core: [Kr]
- [Kr] represents the electron configuration of the noble gas krypton.

- Krypton (atomic number 36) has the configuration: 1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p6.

- Using [Kr] as a core simplifies the notation for the electrons beyond atomic number 36.
The Valence Electrons: 5s2 4d10 5p3

- After krypton, electrons occupy higher energy levels.

- The remaining electrons are distributed in the 5s, 4d, and 5p orbitals.

Step-by-Step Identification of the Element

Step 1: Count the Total Electrons



Total electrons = Atomic number of the element

- Starting with the core: [Kr] accounts for 36 electrons.

- Additional electrons: 2 (from 5s2) + 10 (from 4d10) + 3 (from 5p3) = 15.

Total electrons = 36 + 15 = 51

Thus, the element has 51 electrons, indicating its atomic number is 51.

Step 2: Locate the Element on the Periodic Table

- Atomic number 51 corresponds to antimony (Sb).

However, this initial conclusion warrants further verification because of the electron configuration specifics.

Validating the Electron Configuration for Antimony (Sb)

Electron Configuration of Antimony (Sb)

- The ground-state electron configuration of antimony is:

[Kr] 5s2 4d10 5p3

- This matches the configuration provided.

Confirming the Configuration

- The configuration aligns with the expected electron distribution for antimony:
- [Kr] core (36 electrons)

- 5s2 (additional 2 electrons)

- 4d10 (additional 10 electrons)

- 5p3 (additional 3 electrons)

- Total electrons: 36 + 2 + 10 + 3 = 51, matching the atomic number of antimony.

Additional Considerations

- The configuration indicates the element is a p-block metalloid, consistent with antimony's placement.

- The electrons in the 5p orbital are unpaired, suggesting chemical properties characteristic of a metalloid.



Periodic Table Placement

Positioning of Antimony

- Group: 15 (or V_A), also known as the nitrogen group.
- Period: 5

- Block: p-block

Properties of Antimony

- Metalloid with both metallic and non-metallic properties.

- Used in semiconductors, flame retardants, and alloys.

Summary and Key Takeaways

- The electron configuration [Kr] 5s2 4d10 5p3 corresponds to antimony (Sb).
- Total electrons: 51, matching its atomic number.
- Located in period 5, group 15 of the periodic table.

- Exhibits metalloid behavior with notable applications.

Additional Insights: Electron Configurations and Element Identification
Understanding electron configurations like [Kr] 5s2 4d10 5p3 is crucial for:
- Predicting chemical reactivity.

- Determining oxidation states.

- Understanding atomic size and metallic character.

- Exploring periodic trends across groups and periods.

Common Patterns

- Transition metals often have d-electron counts (like 4d10).

- Main group elements fill p orbitals (like 5p3).

- Noble gas cores simplify electron notation, making it easier to analyze larger atoms.

Conclusion



Deciphering an electron configuration requires a systematic approach: recognizing noble gas cores, counting
electrons in outer orbitals, and correlating the total electron count with the element's atomic number. In
the case of [Kr] 5s2 4d10 5p3, the analysis confirms it belongs to antimony (Sb), an element with significant
metalloid properties. Mastery of electron configurations not only aids in element identification but also

enriches understanding of atomic structure and periodic trends, essential tools for chemists and students

alike.

In summary: The element with the electron configuration [Kr] 5s2 4d10 5p3 is antimony (Sb), atomic

number 51, situated in group 15 of the periodic table, with properties characteristic of a metalloid.
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