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Introduction to Oxidation-Reduction Reactions

Understanding oxidation and reduction processes is fundamental in chemistry, especially when analyzing
reactions involving electron transfer. In any chemical reaction, electrons are transferred between species,
leading to changes in oxidation states. Identifying which species is oxidized and which is reduced is key to
understanding the mechanism of the reaction.

The reaction presented involves magnesium (Mg) reacting with chlorine (Cl₂), resulting in the formation
of magnesium ions (Mg²⁺) and chloride molecules (Cl₂). The question posed is: which species is being
oxidized in this reaction? To answer this, we need to analyze the oxidation states of each species involved
and understand the nature of oxidation and reduction processes.

---

Analyzing the Given Reaction

The Reaction Equation

The reaction is written as:

Mg + Cl₂ → Mg²⁺ + 2Cl⁻

(Note: The original text seems to have some typographical errors or confusing notation; the standard form
of this reaction is magnesium reacting with chlorine gas to form magnesium chloride. The typical balanced
chemical equation is: )



\[ \text{Mg} + \text{Cl}_2 \rightarrow \text{MgCl}_2 \]

which can be written as:

\[ \text{Mg} + \text{Cl}_2 \rightarrow \text{Mg}^{2+} + 2 \text{Cl}^- \]

This indicates that magnesium metal reacts with chlorine gas to form magnesium ions and chloride ions.

Understanding the Species Involved

- Magnesium (Mg): A metallic element in its elemental form, with an oxidation state of zero.
- Chlorine (Cl₂): A diatomic molecule, with each atom in elemental form, so oxidation state is zero.
- Magnesium ion (Mg²⁺): A cation with a +2 charge, indicating magnesium has lost two electrons.
- Chloride ion (Cl⁻): An anion with a -1 charge, indicating each chlorine atom has gained an electron.

---

Oxidation States and Electron Transfer

Oxidation States of Elements in the Reaction

| Species | Oxidation State | Explanation |
|-----------|-----------------|----------------------------------------------------------|
| Mg | 0 | Elemental magnesium, naturally has zero oxidation state. |
| Cl₂ | 0 | Elemental chlorine gas, zero oxidation state. |
| Mg²⁺ | +2 | Magnesium ion, has lost two electrons. |
| Cl⁻ | -1 | Chloride ion, has gained one electron. |

Which Species Is Being Oxidized?

- Oxidation involves the loss of electrons.
- Reduction involves the gain of electrons.

In this reaction:

- Magnesium (Mg) starts with an oxidation state of 0 and ends up as Mg²⁺ with +2.



- Chlorine (Cl₂) starts with 0 and ends up as Cl⁻ with -1.

Since magnesium's oxidation state increases from 0 to +2, magnesium loses electrons and is oxidized.

Conversely, chlorine's oxidation state decreases from 0 to -1, meaning each chlorine atom gains electrons
and is reduced.

Therefore, the species being oxidized is magnesium (Mg).

---

Understanding the Oxidation and Reduction Processes

Details of Oxidation

- Magnesium (Mg): Loses two electrons to become Mg²⁺.
- Electron transfer: Mg → Mg²⁺ + 2e⁻

This electron loss indicates oxidation. Magnesium acts as a reducing agent because it donates electrons to
chlorine.

Details of Reduction

- Chlorine molecules (Cl₂): Each molecule gains two electrons (one per atom) to form two chloride ions.
- Electron gain: Cl₂ + 2e⁻ → 2Cl⁻

Chlorine acts as an oxidizing agent, accepting electrons from magnesium.

---

Balancing and Confirming the Reaction

Balanced Chemical Equation



The overall balanced reaction is:

\[ \text{Mg} (s) + \text{Cl}_2 (g) \rightarrow \text{MgCl}_2 (s) \]

This involves:

- 1 magnesium atom
- 1 chlorine molecule (Cl₂)
- 1 magnesium chloride formula unit

In ionic form:

\[ \text{Mg} (s) \rightarrow \text{Mg}^{2+} + 2e^- \]
\[ \text{Cl}_2 + 2e^- \rightarrow 2 \text{Cl}^- \]

---

Summary of Key Points

The species that undergoes oxidation is magnesium (Mg) because it loses electrons, increasing its
oxidation state from 0 to +2.

Chlorine (Cl₂) is reduced because it gains electrons, decreasing its oxidation state from 0 to -1.

The process involves electron transfer: Mg donates electrons to Cl₂.

Oxidation and reduction always occur simultaneously in a redox reaction, with electrons conserved.

---

Implications and Applications

Real-World Significance of Oxidation

- Metallurgy: Extraction of metals often involves oxidation processes.



- Corrosion: Rusting of iron involves oxidation.
- Batteries: Redox reactions underpin the operation of batteries.

Understanding Oxidation in Context

Knowing which species is oxidized helps in:

- Designing chemical processes
- Controlling corrosion
- Developing energy storage systems

---

Conclusion

In the reaction between magnesium and chlorine gas, magnesium is the species being oxidized. It starts
with an oxidation state of zero and loses electrons to become Mg²⁺. This electron transfer process exemplifies
fundamental redox principles, illustrating how metals react with non-metals to form ionic compounds
through oxidation and reduction. Recognizing which species is oxidized not only clarifies the reaction
mechanism but also enhances our understanding of various chemical phenomena and their practical
applications.

---

Summary Table:

| Species | Oxidation State Change | Role in Reaction |
|---------|------------------------|------------------------------|
| Mg | 0 → +2 | Being oxidized (loses electrons) |
| Cl₂ | 0 → -1 | Being reduced (gains electrons) |

Final note: The key to identifying oxidation lies in tracking the change in oxidation states, with
magnesium clearly being the oxidized species in this reaction.

Frequently Asked Questions



In the reaction Mg + Cl₂ → Mg²⁺ + 2Cl⁻, which element is being oxidized?
Magnesium (Mg) is being oxidized because it loses electrons to form Mg²⁺.

What is the oxidation state change that indicates magnesium is oxidized in
this reaction?
Magnesium's oxidation state increases from 0 in elemental Mg to +2 in Mg²⁺, indicating oxidation.

Which species acts as the reducing agent in the reaction Mg + Cl₂ → Mg²⁺
+ 2Cl⁻?
Magnesium (Mg) acts as the reducing agent because it donates electrons to chlorine.

What role does chlorine play in the oxidation-reduction process in this
reaction?
Chlorine (Cl₂) is reduced as it gains electrons to form chloride ions (Cl⁻).

How can you identify the element being oxidized in a chemical reaction
based on oxidation states?
The element whose oxidation state increases during the reaction is being oxidized.

Is the reaction Mg + Cl₂ → Mg²⁺ + 2Cl⁻ a redox reaction? Why?
Yes, because it involves the transfer of electrons: magnesium loses electrons (oxidation) and chlorine gains
electrons (reduction).

In the reaction provided, what is the oxidation number of chlorine after
the reaction?
The oxidation number of chlorine in Cl⁻ is -1 after the reaction.

Additional Resources
Given The Reaction Below, Which Is The Being Oxidized? Mg + Cl₂ → Mg²⁺ + 2Cl⁻

Understanding oxidation and reduction processes is fundamental in chemistry, especially when analyzing
reactions such as the one provided: magnesium reacting with chlorine gas. This reaction exemplifies classic



redox behavior, where electrons are transferred between species. In this article, we'll explore the detailed
mechanisms behind the reaction, identify which species is oxidized, discuss the roles of the reactants, and
delve into the broader implications of oxidation states in chemical reactions.

---

Introduction to Redox Reactions and Oxidation States

Before dissecting the specific reaction, it's essential to understand the concepts of oxidation, reduction, and
oxidation states.

What Is a Redox Reaction?
A redox (reduction-oxidation) reaction involves the transfer of electrons between chemical species.
Typically, one species loses electrons (oxidation) while another gains electrons (reduction). These processes
are coupled; they happen simultaneously because electrons cannot appear or disappear out of nowhere.

Oxidation States: A Useful Tool
Oxidation states (or oxidation numbers) are assigned to atoms in molecules or ions to understand electron
transfer. They are hypothetical charges that indicate how electrons are distributed relative to a neutral
atom. For example:
- Pure elements have an oxidation state of zero (e.g., Mg, Cl₂).
- In ionic compounds, oxidation states correspond to the ionic charge (e.g., Mg²⁺, Cl⁻).

Understanding the changes in oxidation states during reactions helps identify which species is oxidized and
which is reduced.

---

Analyzing the Given Reaction

Let's consider the reaction:

Mg + Cl₂ → Mg²⁺ + 2Cl⁻

While the reaction appears unbalanced at first glance, it can be balanced to reflect proper stoichiometry:



Mg + Cl₂ → MgCl₂

and in ionic form:

Mg (s) → Mg²⁺ (aq) + 2e⁻

Cl₂ + 2e⁻ → 2Cl⁻

---

Step-by-Step Breakdown of the Reaction

1. Identify Reactants and Products:
- Reactants: Magnesium (Mg), Chlorine gas (Cl₂)
- Products: Magnesium ion (Mg²⁺), Chloride ions (Cl⁻)

2. Determine Oxidation States:
- Mg in elemental form: oxidation state = 0
- Cl₂ in elemental form: oxidation state = 0
- Mg²⁺ ion: oxidation state = +2
- Cl⁻ ion: oxidation state = -1

3. Determine Which Species Are Oxidized and Reduced:
- Magnesium: from 0 to +2 → oxidized
- Chlorine: from 0 to -1 → reduced

Thus, magnesium loses electrons (oxidation), and chlorine gains electrons (reduction).

---

Identifying the Being Oxidized

The key question posed is: Which species in the reaction is being oxidized?

Magnesium as the Being Oxidized

- The oxidation state of magnesium increases from 0 to +2.
- This indicates magnesium loses electrons, characteristic of oxidation.



- The process: Mg (s) → Mg²⁺ + 2e⁻

Since oxidation involves an increase in oxidation number, magnesium is clearly the species being oxidized.

Chlorine as the Being Reduced

- The oxidation state of chlorine decreases from 0 to -1.
- Chlorine gains electrons: Cl₂ + 2e⁻ → 2Cl⁻
- This process exemplifies reduction.

Summary:
- Magnesium is the being oxidized in this reaction.
- Chlorine is being reduced.

---

Features and Implications of the Oxidation Process

Understanding which species undergoes oxidation provides insight into the electron flow and energy
changes during the reaction.

Features of Magnesium Oxidation in This Context
- Magnesium acts as a reducing agent, donating electrons.
- The oxidation increases magnesium's oxidation number from 0 to +2.
- Magnesium forms a stable ionic compound, MgCl₂, indicating ionic bonding.

Features of Chlorine Reduction
- Chlorine acts as an oxidizing agent, accepting electrons.
- It transitions from elemental Cl₂ to chloride ions.
- The process releases energy, which is harnessed in various applications.

Broader Significance
- This redox process is fundamental in metal extraction, electrochemistry, and battery technology.
- The transfer of electrons from magnesium to chlorine exemplifies how metals can be used to generate
electrical energy.



---

Pros and Cons of the Reaction and Its Features

Pros:
- Simplicity and Clarity: The reaction clearly demonstrates oxidation and reduction, making it an excellent
teaching example.
- Energy Release: The formation of MgCl₂ from elements releases energy, useful in applications like metal
refining.
- Stable Ionic Compound Formation: Magnesium chloride is a common salt with wide industrial uses.

Cons:
- Corrosiveness: Magnesium chloride can be corrosive, necessitating careful handling.
- Environmental Concerns: The reaction involves chlorine gas, which is toxic and harmful to the
environment if improperly managed.
- Energy Input for Initiation: The reaction may require energy input to overcome activation barriers,
especially in industrial settings.

---

Real-World Applications and Broader Context

Understanding oxidation in this reaction has practical implications across various fields.

Industrial Production of Magnesium Compounds
- The process of obtaining magnesium metal involves oxidizing magnesium in controlled environments.
- Magnesium chloride, produced via this reaction, is used in the manufacture of magnesium metal through
electrolysis.

Corrosion and Material Science
- Magnesium's propensity to oxidize is exploited in certain applications but also necessitates protective
measures in engineering.



Electrochemical Cells and Batteries
- Magnesium's oxidation is harnessed in magnesium-ion batteries, which are promising due to magnesium's
abundance and high energy density.

Environmental and Safety Considerations
- Handling chlorine gas requires safety protocols.
- Proper disposal of chlorinated compounds is necessary to prevent environmental contamination.

---

Conclusion

In summary, the reaction between magnesium and chlorine gas exemplifies a classic redox process where
magnesium undergoes oxidation, increasing its oxidation state from 0 to +2. The species being oxidized is
magnesium, making it the reducing agent in this reaction. Recognizing the transfer of electrons and the
changes in oxidation states not only clarifies the reaction mechanism but also highlights its significance in
various industrial and technological applications.

Understanding these fundamental concepts enhances our grasp of chemical reactivity and informs practical
decisions in science and engineering. The reaction serves as a textbook example of oxidation, illustrating
core principles that underpin much of inorganic chemistry, electrochemistry, and material science.
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