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electron dot diagram for magnesium
sulfide

electron dot diagram for magnesium sulfide is a fundamental concept in
understanding ionic bonding and the formation of this common inorganic compound. This
article delves deep into creating and interpreting the electron dot diagram for magnesium
sulfide (MgS), explaining the valence electrons involved, the transfer of electrons, and the
resulting ionic structure. We will explore the properties of magnesium sulfide and how its
electron configuration dictates its chemical behavior. Understanding the electron dot
diagram is crucial for students of chemistry, providing a visual representation of how
atoms achieve stability through electron sharing or transfer. This comprehensive guide
will equip you with the knowledge to confidently construct and analyze the electron dot
diagram for magnesium sulfide and similar ionic compounds.

e Understanding Valence Electrons in Magnesium and Sulfur
e The Process of Electron Transfer in Magnesium Sulfide Formation

e Constructing the Electron Dot Diagram for Magnesium Sulfide

e Interpreting the Electron Dot Diagram of Magnesium Sulfide
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e Properties of Magnesium Sulfide Explained by Electron Dot Structure
e Comparing Electron Dot Diagrams: Magnesium Sulfide vs. Other Ionic Compounds

e Common Mistakes When Drawing Electron Dot Diagrams for Magnesium Sulfide

Understanding Valence Electrons in Magnesium
and Sulfur

To accurately construct an electron dot diagram for magnesium sulfide, we must first
identify the valence electrons of each constituent atom. Valence electrons are the
electrons located in the outermost energy shell of an atom, and they are the ones involved
in chemical bonding. Magnesium (Mg) is an alkaline earth metal belonging to Group 2 of
the periodic table. Its electron configuration is 1s22s22p%3s2. The outermost shell is the
third shell, which contains two electrons in the 3s subshell. Therefore, a neutral
magnesium atom possesses two valence electrons.

Sulfur (S), on the other hand, is a nonmetal found in Group 16 of the periodic table. Its
electron configuration is 1s22s22p%3s23p*. The outermost shell is again the third shell,
which contains two electrons in the 3s subshell and four electrons in the 3p subshell. This
means a neutral sulfur atom has a total of six valence electrons (2 + 4 = 6). The number of
valence electrons is a key determinant of an element's chemical reactivity and the types of
bonds it will form.

The electron dot diagram, also known as a Lewis dot diagram, visually represents these
valence electrons as dots surrounding the element's symbol. For magnesium, we would
depict its symbol 'Mg' with two dots placed around it. For sulfur, we would show its
symbol 'S' with six dots arranged around it. The arrangement of these dots can vary, but
it's common practice to place them individually on each of the four sides before pairing
them up.

Valence Electrons of Magnesium

Magnesium, with the atomic number 12, has an electron configuration of 2, 8, 2. This
clearly indicates that its outermost energy level, the third shell, contains two electrons.
These two valence electrons are the ones that magnesium readily loses to achieve a more
stable electron configuration, similar to that of the preceding noble gas, Neon.

Valence Electrons of Sulfur

Sulfur, with an atomic number of 16, has an electron configuration of 2, 8, 6. Its outermost
shell, the third shell, contains six electrons. To achieve a stable octet (eight valence
electrons), sulfur typically gains two electrons from other atoms.



The Process of Electron Transfer in Magnesium
Sulfide Formation

The formation of magnesium sulfide (MgS) is a classic example of ionic bonding, driven by
the tendency of atoms to achieve a stable electron configuration, usually a full outer shell
(octet rule). Magnesium, with its two valence electrons, readily loses them to become a
positively charged ion, a cation. When magnesium loses these two electrons, its outermost
shell becomes the second shell, which is already full with eight electrons (2s22p®),
achieving the stable electron configuration of Neon. This results in the formation of a
magnesium ion with a +2 charge, denoted as Mg?2*.

Sulfur, on the other hand, has six valence electrons and needs to gain two electrons to
achieve a stable octet. When a sulfur atom gains two electrons, it becomes a negatively
charged ion, an anion. This anion has a charge of -2, denoted as S2-, and its electron
configuration becomes identical to that of the noble gas Argon (1s22s22p%3s23p®). The
electrostatic attraction between the positively charged magnesium ion (Mg?*) and the
negatively charged sulfide ion (S2-) is what holds the ionic compound magnesium sulfide
together. This strong attraction is known as an ionic bond.

The stoichiometry of magnesium sulfide, MgS, reflects this electron transfer. For every
one magnesium atom that loses two electrons, one sulfur atom gains two electrons. This
1:1 ratio ensures that the overall compound is electrically neutral, as the total positive
charge (+2 from Mg?+) balances the total negative charge (-2 from S2-).

Electron Loss by Magnesium

Magnesium's low ionization energy makes it easy for it to lose its two valence electrons.
This process can be represented as: Mg — Mg?* + 2e~. The magnesium atom transitions
from a neutral state to a cation with a stable noble gas configuration.

Electron Gain by Sulfur

Sulfur's high electron affinity indicates its strong tendency to attract and accept electrons.
The process of sulfur gaining electrons can be written as: S + 2e~ — S2-. This
transformation results in a sulfide anion with a complete outer electron shell.

Formation of the Ionic Bond

The electrostatic force of attraction between the oppositely charged ions, Mg?+ and S?-, is
the ionic bond. This force is responsible for the formation of the crystal lattice structure
characteristic of ionic compounds like magnesium sulfide.



Constructing the Electron Dot Diagram for
Magnesium Sulfide

Creating the electron dot diagram for magnesium sulfide involves representing the initial
valence electrons of the neutral atoms and then showing the transfer of electrons that
leads to the formation of ions. Begin by drawing the Lewis symbol for a neutral
magnesium atom, which is the symbol ‘Mg’ surrounded by two dots. Next, draw the Lewis
symbol for a neutral sulfur atom, which is the symbol 'S' surrounded by six dots. It's
customary to place the dots singly around the symbol before pairing them.

To illustrate the ionic bond formation, show the transfer of the two valence electrons from
the magnesium atom to the sulfur atom. This is typically done by drawing an arrow
originating from the magnesium symbol and pointing to the sulfur symbol, indicating the
direction of electron movement. After the electron transfer, magnesium becomes a
positively charged ion (Mg?*), and its Lewis symbol will show the symbol 'Mg' enclosed in
square brackets with a superscript '+2' outside the brackets. The dots representing its
valence electrons are no longer shown, as they have been transferred.

The sulfur atom, having gained two electrons, becomes a negatively charged ion (S2-). Its
Lewis symbol will be the symbol 'S' enclosed in square brackets with a superscript '-2'
outside the brackets. The six original valence electrons of sulfur, plus the two electrons
gained from magnesium, will be shown as eight dots (four pairs) surrounding the 'S’
symbol within the brackets, representing its complete outer shell.

The complete electron dot diagram for magnesium sulfide thus depicts the magnesium ion
and the sulfide ion side-by-side, each enclosed in brackets with their respective charges
indicated. This visual representation clearly communicates the ionic nature of the bond
and the achievement of stable electron configurations by both participating atoms.

Lewis Symbol for Neutral Magnesium

The Lewis symbol for magnesium (Mg) consists of the chemical symbol 'Mg' with two dots
placed around it, representing its two valence electrons.

Lewis Symbol for Neutral Sulfur

The Lewis symbol for sulfur (S) features the chemical symbol 'S' with six dots strategically
placed around it, signifying its six valence electrons.

Illustrating Electron Transfer

An arrow is used to depict the movement of electrons from magnesium to sulfur, visually
demonstrating the electron donation and acceptance process in ionic bond formation.



Lewis Symbols for Magnesium and Sulfide Ions

The final electron dot diagram shows the magnesium ion [Mg]?* with no valence dots and
the sulfide ion [S]®~ with eight valence dots, enclosed in brackets with their charges.

Interpreting the Electron Dot Diagram of
Magnesium Sulfide

The electron dot diagram for magnesium sulfide provides a concise yet informative
representation of the chemical bonding within the compound. When observing the
diagram, the most striking feature is the absence of dots around the magnesium ion
(IMg]?*). This indicates that the magnesium atom has completely lost its valence electrons.
The '+2' superscript outside the brackets clearly denotes that magnesium has become a
cation with a charge of two positive units due to the loss of these electrons.

Conversely, the sulfide ion ([S]®-) is depicted with eight dots surrounding the sulfur
symbol, all enclosed within square brackets with a '-2' superscript. The eight dots signify
that the sulfur atom has achieved a stable octet configuration, fulfilling the octet rule. The
'-2' charge outside the brackets confirms that the sulfur atom has gained two electrons.
The juxtaposition of these two ions in the diagram signifies the electrostatic attraction
between the positive magnesium ion and the negative sulfide ion, which is the ionic bond
holding magnesium sulfide together.

This diagram is crucial for understanding the stoichiometry of the compound. The
presence of one Mg?* ion and one S2- ion in the diagram directly corresponds to the 1:1
ratio of magnesium to sulfur atoms in the chemical formula MgS. It reinforces the concept
that ionic compounds are formed by the electrostatic attraction between oppositely
charged ions, rather than the sharing of electrons as seen in covalent compounds.

Representation of the Magnesium Ion

The [Mg]?* ion in the electron dot diagram signifies a magnesium atom that has donated
its two valence electrons, resulting in a stable electron configuration and a positive
charge.

Representation of the Sulfide Ion

The [S]®~ ion indicates a sulfur atom that has accepted two electrons, completing its outer
electron shell and forming a stable anion with a negative charge.

The Ionic Bond

The attractive force between the positively charged magnesium ion and the negatively



charged sulfide ion, visually implied by their close proximity in the diagram, represents
the ionic bond.

Properties of Magnesium Sulfide Explained by
Electron Dot Structure

The electron dot diagram for magnesium sulfide, by illustrating its ionic nature, directly
explains many of its characteristic physical and chemical properties. lonic compounds,
including magnesium sulfide, typically form crystalline solids at room temperature due to
the strong electrostatic forces of attraction between the positively and negatively charged
ions arranged in a highly ordered lattice structure. The electron dot diagram visually
supports this by showing discrete, charged ions that would arrange themselves in such a
lattice to maximize attraction and minimize repulsion.

The high melting and boiling points of magnesium sulfide are also a direct consequence of
the strength of these ionic bonds. A significant amount of thermal energy is required to
overcome the strong electrostatic forces holding the ions together in the crystal lattice,
thus leading to high melting and boiling points. The electron dot diagram, by showing the
complete transfer of electrons and the resulting charges, highlights the potency of these
electrostatic attractions.

Furthermore, magnesium sulfide, like most ionic compounds, is a good conductor of
electricity when molten or dissolved in water, but not in its solid state. In the solid state,
the ions are fixed in the crystal lattice and cannot move freely to carry an electric current.
However, when melted or dissolved, the ions become mobile and are free to move towards
oppositely charged electrodes, facilitating electrical conductivity. The electron dot
diagram implicitly shows the presence of these mobile ions in the molten or dissolved
state.

The chemical reactivity of magnesium sulfide is also influenced by its ionic structure. It is
generally a stable compound, but it can react with strong acids, which would involve the
displacement of ions and the formation of new compounds. The electron dot diagram, by
showing the stable electron configurations of the ions, implies a certain degree of
chemical stability.

Crystalline Structure

The electron dot diagram implies a lattice structure formed by electrostatic attraction
between Mg?+ and S?- ions, contributing to magnesium sulfide's solid, crystalline form.

High Melting and Boiling Points

The strong ionic bonds, visually represented by the charged ions in the electron dot
diagram, require substantial energy to break, explaining magnesium sulfide's high melting



and boiling points.

Electrical Conductivity

The diagram supports the explanation for electrical conductivity: mobile ions in molten or
dissolved states can carry charge, while ions fixed in a solid lattice cannot.

Comparing Electron Dot Diagrams: Magnesium
Sulfide vs. Other Ionic Compounds

The principles used to construct the electron dot diagram for magnesium sulfide can be
applied to a wide variety of other ionic compounds. Comparing these diagrams reveals
similarities in the fundamental process of electron transfer and the achievement of stable
electron configurations, while also highlighting differences in ionic charges and the
number of ions involved. For example, consider sodium chloride (NaCl). Sodium (Na) is in
Group 1 and has one valence electron, which it readily loses to form a Na* ion. Chlorine
(CD) is in Group 17 and has seven valence electrons, needing one electron to achieve an
octet, forming a Cl- ion. The electron dot diagram for NaCl would show the transfer of one
electron from Na to Cl, forming [Na]* and [C1]®-.

Another example is calcium chloride (CaClz). Calcium (Ca) is in Group 2, similar to
magnesium, and has two valence electrons, forming a Ca?* ion. Chlorine (Cl), as before,
needs one electron to form a Cl- ion. Therefore, one calcium atom must transfer its two
valence electrons to two separate chlorine atoms. The electron dot diagram for CaCl-
would depict one Ca?* ion and two Cl- ions, with the calcium atom losing two electrons
and each chlorine atom gaining one electron. This clearly illustrates how the number of
valence electrons and the required electron gain/loss dictate the stoichiometry of the
resulting ionic compound and, consequently, the structure of its electron dot diagram.

These comparisons emphasize that while the general concept of electron transfer remains
constant, the specific charges on the ions and the number of ions involved in forming a
neutral compound vary depending on the elements participating. The electron dot diagram
serves as a powerful tool for visualizing these differences and understanding the
underlying chemical principles.

Sodium Chloride (NaCl)

The electron dot diagram for NaCl shows a 1:1 ratio of a singly charged cation ([Na]*) and
a singly charged anion ([Cl]®"), differing from MgS's 1:1 ratio of doubly charged ions.

Calcium Chloride (CaClz)

In contrast to MgS, the electron dot diagram for CaCl: illustrates a 1:2 ratio of a doubly



charged cation ([Ca]?*) and singly charged anions ([C1]®-), reflecting different valence
electron counts and required electron transfers.

General Principles of Ionic Bonding

Across all ionic compounds, the electron dot diagram consistently represents the transfer
of valence electrons to achieve stable noble gas configurations and the subsequent
electrostatic attraction between the formed ions.

Common Mistakes When Drawing Electron Dot
Diagrams for Magnesium Sulfide

When constructing electron dot diagrams, particularly for compounds like magnesium
sulfide, several common errors can occur that detract from the accuracy and clarity of the
representation. One frequent mistake is an incorrect count of valence electrons for either
magnesium or sulfur. Forgetting that magnesium has two valence electrons or incorrectly
assigning more or fewer than six valence electrons to sulfur can lead to a fundamentally
flawed diagram. It is essential to consult a periodic table to confirm the group number and
thus the number of valence electrons for each element.

Another common pitfall is failing to show the complete transfer of electrons. For
magnesium sulfide, both of magnesium's valence electrons must be shown as being
transferred to the sulfur atom. Drawing only one electron moving, or depicting electrons
being shared rather than transferred, misrepresents the ionic nature of the bond. The
diagram must clearly indicate the formation of ions.

Incorrectly representing the ions themselves is also a frequent error. This includes
omitting the square brackets around the ions or failing to include the correct ionic charge.
For magnesium sulfide, the magnesium ion should be shown as [Mg]?* (without valence
dots) and the sulfide ion as [S]®~ (with eight valence dots), both enclosed in brackets with
their respective charges. Leaving out the charge or placing it incorrectly undermines the
diagram's informative value.

Finally, some individuals might not correctly pair the valence electrons on the sulfur ion
after the transfer. While the initial placement of dots for a neutral atom can be somewhat
flexible, the final representation of the sulfide ion should show all eight valence electrons
as four distinct pairs around the sulfur symbol, reflecting its stable octet configuration.
Paying close attention to these details ensures an accurate and informative electron dot
diagram for magnesium sulfide.

Incorrect Valence Electron Count

Misidentifying the number of valence electrons for magnesium or sulfur is a primary error,
leading to an inaccurate portrayal of electron transfer and ion formation.



Incomplete Electron Transfer

Failing to show both valence electrons from magnesium being transferred to sulfur, or
incorrectly showing electron sharing, misrepresents the ionic bonding in magnesium
sulfide.

Improper Ion Representation

Errors such as omitting square brackets, incorrect ionic charges (e.g., Mg+ or S-), or
forgetting valence dots on the sulfide ion are common mistakes.

Incorrect Electron Pairing in the Anion

While flexibility exists in initial dot placement, the final sulfide ion should clearly show its
eight valence electrons as paired, indicating a complete octet.

Frequently Asked Questions

What are the valence electrons for magnesium in an
electron dot diagram?

Magnesium (Mg) is in Group 2 of the periodic table, so it has 2 valence electrons.

How many valence electrons does sulfur have in an
electron dot diagram?

Sulfur (S) is in Group 16 (or 6A) of the periodic table, so it has 6 valence electrons.

What type of bond forms between magnesium and sulfur
to create magnesium sulfide?

Magnesium sulfide (MgS) forms an ionic bond. Magnesium, a metal, readily loses
electrons, and sulfur, a nonmetal, readily gains electrons.

How does magnesium achieve a stable electron
configuration when forming magnesium sulfide?

Magnesium loses its 2 valence electrons to become a positively charged ion (Mg?+),
achieving the stable electron configuration of Neon.

How does sulfur achieve a stable electron configuration



when forming magnesium sulfide?

Sulfur gains 2 electrons to become a negatively charged ion (S2-), achieving the stable
electron configuration of Argon.

How would you represent the electron dot diagram for a
neutral magnesium atom?

The electron dot diagram for magnesium would show the symbol 'Mg' surrounded by two
dots, representing its two valence electrons.

How would you represent the electron dot diagram for a
neutral sulfur atom?

The electron dot diagram for sulfur would show the symbol 'S' surrounded by six dots,
typically arranged as three pairs, representing its six valence electrons.

How is the electron dot diagram for magnesium sulfide
typically depicted after bonding?

The electron dot diagram for magnesium sulfide shows the magnesium ion (Mg?2*) with no
valence electrons shown and the sulfur ion (S?~) with eight valence electrons (a full octet)
shown as dots around the 'S', enclosed in brackets with the charge indicated.

What is the overall charge of the magnesium sulfide
compound (MgS) as depicted in its ionic electron dot
diagram?

The overall charge of the magnesium sulfide compound is neutral (0). The +2 charge of
the magnesium ion is balanced by the -2 charge of the sulfide ion.

Additional Resources

Here are 9 book titles related to the electron dot diagram for magnesium sulfide, with
descriptions:

1. Introduction to Chemical Bonding: This foundational text would likely dedicate a
chapter to ionic bonding, illustrating how electron dot diagrams are used to represent the
transfer of electrons between metals like magnesium and nonmetals like sulfur. It would
explain the concept of valence electrons and how their arrangement leads to the formation
of stable ions. Readers would learn the principles behind predicting the formation of ionic
compounds and their structures.

2. Valence Electrons and Ionic Compounds: Focused specifically on the behavior of
outermost electrons, this book would delve into how elements achieve stable electron
configurations. It would use numerous examples, including magnesium and sulfur, to



demonstrate the step-by-step construction of electron dot diagrams for ionic compounds.
The text would explore the factors influencing ionic bond strength and lattice energy.

3. Understanding Electron Configurations in Ionic Bonding: This resource would offer a
detailed exploration of how electron configurations dictate the formation of ionic bonds. It
would prominently feature electron dot diagrams for magnesium sulfide (MgS), explaining
the transition of magnesium from [Ne]3s? to [Ne] and sulfur from [Ne]3s23p* to
[Nel3s23p®. The book would also touch upon the electrostatic attraction between the
resulting Mg?+ and S?- ions.

4. The Chemistry of Main Group Elements: Within the context of group 1 and group 16
elements, this book would cover the characteristic properties and bonding behavior of
magnesium and sulfur. It would showcase the formation of magnesium sulfide through
electron transfer, using electron dot diagrams to visually represent this process. The
discussion would extend to the physical properties of ionic compounds like MgS, such as
high melting points and conductivity when molten or dissolved.

5. Visualizing Chemical Bonds: A Guide to Lewis Structures: This book would be dedicated
to the graphical representation of chemical bonding through Lewis structures, with
electron dot diagrams being a central theme. It would specifically use magnesium sulfide
as a prime example of ionic bonding, detailing how to draw the correct electron dot
diagrams for Mg?* and S?- ions and their electrostatic interaction. The importance of octet
rule completion would be emphasized.

6. Periodic Trends and Compound Formation: This title would link the periodic table's
trends to the types of compounds formed. It would explain why magnesium readily loses
two electrons and sulfur readily gains two, citing their positions and electronegativity
differences. Electron dot diagrams for magnesium sulfide would be presented as a
consequence of these predictable trends.

7. Ionic Lattice Structures and Properties: This book would focus on the solid-state
structures of ionic compounds. It would likely include electron dot diagrams to explain the
initial formation of ions in magnesium sulfide and then transition to discussing how these
ions arrange themselves into a crystal lattice. The properties of MgS, such as its hardness
and brittleness, would be related back to the strength of the ionic bonds depicted by the
electron dot diagrams.

8. The Fundamentals of Ionic Compounds: A comprehensive overview of ionic compounds,
this book would introduce the concept of electron transfer as the basis for their formation.
Magnesium sulfide would serve as a key example, with detailed explanations and
illustrations of its electron dot diagram. The text would cover stoichiometry and the
naming of ionic compounds derived from these bonding principles.

9. From Atoms to Compounds: Electron Dot Diagrams in Action: This practical guide
would emphasize the application of electron dot diagrams in understanding compound
formation. It would feature a dedicated section on magnesium sulfide, meticulously
illustrating the process of electron transfer and the resulting ionic charges. The book
would provide exercises and examples to solidify the reader's understanding of how these
simple diagrams represent complex chemical interactions.
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