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What Is The Maximum Number Of Moles Of NaCl That Can Be Produced From
The Reaction Of 5.6 Mol Na And other reactants? This question pertains to
understanding the principles of chemical stoichiometry, which is fundamental in chemistry
for predicting product yields based on reactant amounts. In this article, we will explore
the concepts involved in calculating the maximum moles of sodium chloride (NaCl) that
can be formed from a given amount of sodium (Na), the role of other reactants, and the
step-by-step methodology to perform such calculations with examples.

Understanding the Reaction Between Sodium and
Chlorine

Chemical Equation and Stoichiometry
The reaction between sodium (Na) and chlorine (Cl₂) to produce sodium chloride (NaCl) is
a classic example of a synthesis reaction:

\[
2Na + Cl_2 \rightarrow 2NaCl
\]

This balanced chemical equation indicates that 2 moles of sodium react with 1 mole of
chlorine gas to produce 2 moles of sodium chloride.

Implications for Moles of NaCl
From the stoichiometry of the reaction:
- 2 mol Na produce 2 mol NaCl
- Therefore, 1 mol Na produce 1 mol NaCl

This ratio is crucial for calculating the maximum amount of NaCl that can be formed from
a given amount of Na, provided there is sufficient chlorine available.

Determining the Limiting Reactant



Role of Chlorine (Cl₂)
Since the problem mentions the amount of sodium (5.6 mol Na), but does not specify the
amount of chlorine, the maximum amount of NaCl produced depends on the availability of
chlorine. If chlorine is in excess, sodium is the limiting reactant; if chlorine is limited, then
it determines the maximum NaCl produced.

Assumption: Excess Chlorine
For the purpose of this calculation, let's assume chlorine is present in excess. Under these
conditions:
- The maximum NaCl produced is directly related to the amount of sodium available.
- The limiting reactant is sodium.

Calculating Maximum Moles of NaCl from Given
Na

Step-by-Step Calculation
Given:
- Moles of sodium (Na): 5.6 mol
- Chlorine (Cl₂): Excess (assumed)

Step 1: Write the balanced equation:
\[
2Na + Cl_2 \rightarrow 2NaCl
\]

Step 2: Determine the molar ratio:
- 2 mol Na : 2 mol NaCl
- Simplifies to 1 mol Na : 1 mol NaCl

Step 3: Calculate maximum NaCl:
\[
\text{Maximum NaCl} = \text{moles of Na} \times \frac{\text{moles NaCl}}{\text{moles
Na}} = 5.6 \times 1 = 5.6\, \text{mol}
\]

Result: Under ideal conditions with excess chlorine, 5.6 mol of NaCl can be produced from
5.6 mol Na.

Considering the Role of Other Reactants or



Conditions

When Chlorine Is Not in Excess
If the amount of chlorine is limited, the maximum NaCl produced depends on the amount
of chlorine available.

Suppose you have a certain amount of chlorine, say, X mol, then:

\[
\text{Maximum NaCl} = \min \left( \text{moles of Na}, \text{moles of Cl}_2 \times
\frac{2\, \text{mol NaCl}}{1\, \text{mol Cl}_2} \right)
\]

This expression helps determine the limiting reactant.

Example Calculation with Limited Chlorine
Suppose, for example, you have 2 mol of Cl₂:

- From the balanced equation, 1 mol Cl₂ produces 2 mol NaCl.
- Therefore, 2 mol Cl₂ can produce:
\[
2 \times 2 = 4\, \text{mol NaCl}
\]

Since you have 5.6 mol Na, but only enough chlorine to produce 4 mol NaCl, the maximum
NaCl is limited to 4 mol—chlorine is the limiting reactant.

Additional Factors Affecting the Reaction

Reaction Conditions
While the theoretical maximum is based on stoichiometry, real-world yields can be
affected by:
- Reaction completeness
- Purity of reactants
- Side reactions
- Temperature and pressure conditions

Yield Calculations
Actual yields are often less than theoretical yields. To account for this, chemists use
percentage yield:



\[
\text{Actual Yield} = \text{Theoretical Yield} \times \frac{\% \text{Yield}}{100}
\]

For example, if the reaction yields 90%, then the actual NaCl produced would be:

\[
5.6 \times 0.9 = 5.04\, \text{mol}
\]

Summary and Practical Applications

Summary of Key Points
- The maximum moles of NaCl produced depend on the limiting reactant.
- The balanced chemical equation provides the molar ratios needed for calculations.
- When chlorine is in excess, sodium dictates the maximum NaCl yield.
- When chlorine is limited, it caps the amount of NaCl that can form.
- Real-world yields are often less than theoretical due to practical factors.

Practical Applications
Understanding these calculations is vital in:
- Industrial manufacturing of NaCl (table salt, industrial chemicals)
- Chemical process optimization
- Laboratory synthesis planning
- Educational purposes to grasp stoichiometry concepts

Conclusion
In conclusion, the maximum number of moles of NaCl that can be produced from 5.6 mol
of sodium depends largely on the availability of chlorine gas and the reaction conditions.
Assuming excess chlorine, the theoretical maximum yield is 5.6 mol of NaCl. When
chlorine is limited, calculations must incorporate the amount of chlorine to determine the
limiting reactant and the resulting maximum NaCl production. Mastery of these concepts
enables chemists and students alike to predict product yields accurately and optimize
chemical reactions effectively.

---

Remember: Always verify the amounts of all reactants involved for precise calculations,
and consider practical yields when planning real-world chemical processes.



Frequently Asked Questions

What is the maximum number of moles of NaCl that can
be produced from 5.6 mol of Na?
Assuming the reaction is 2Na + Cl₂ → 2NaCl, the maximum moles of NaCl produced from
5.6 mol of Na is 5.6 mol, since the molar ratio is 1:1.

How does the stoichiometry of the reaction affect the
maximum NaCl yield from 5.6 mol of Na?
The stoichiometry determines the molar ratio; for every 2 mol of Na, 2 mol of NaCl are
produced. Therefore, 5.6 mol of Na will produce 5.6 mol of NaCl, assuming excess Cl₂.

If excess chlorine gas is present, how much NaCl can be
formed from 5.6 mol of sodium?
With excess Cl₂, all 5.6 mol of Na can be converted into 5.6 mol of NaCl.

What is the theoretical maximum amount of NaCl in
grams that can be produced from 5.6 mol of Na?
The molar mass of NaCl is approximately 58.44 g/mol. Therefore, 5.6 mol × 58.44 g/mol =
about 327.26 grams of NaCl.

What factors could prevent achieving the maximum
NaCl yield from 5.6 mol of Na?
Factors include incomplete reactions, side reactions, impurities, and loss during handling,
which can reduce the actual yield below the theoretical maximum.

Is the maximum amount of NaCl produced from 5.6 mol
of Na dependent on the amount of chlorine gas used?
Yes, the maximum NaCl yield depends on having sufficient chlorine gas; excess Cl₂
ensures all Na reacts to form NaCl.

How would limiting chlorine gas affect the maximum
NaCl produced from 5.6 mol Na?
If chlorine gas is limited, the maximum NaCl produced will be less than 5.6 mol,
depending on how much Cl₂ is available relative to Na.



Can the reaction reach the maximum NaCl production if
the initial Na amount is 5.6 mol? Why?
Yes, if there is sufficient chlorine gas and the reaction proceeds to completion, the
maximum NaCl produced will be 5.6 mol, based on the molar ratio.

Additional Resources
What Is The Maximum Number Of Moles Of NaCl That Can Be Produced From The
Reaction Of 5.6 Mol Na And

---

Introduction

Chemical reactions are fundamental to understanding the transformation of substances in
both laboratory and industrial contexts. Among these, the formation of sodium chloride
(NaCl) through the reaction of sodium metal (Na) with other reactants is a classic example
of a synthesis process that highlights the principles of stoichiometry, limiting reagents,
and yield calculation. This article investigates the question: What is the maximum number
of moles of NaCl that can be produced from the reaction of 5.6 mol Na and—a reactant
which, although unspecified in the initial query, is typically a reactive compound such as
chlorine gas (Cl₂) or an acid.

Given the incomplete nature of the original prompt, the most common and chemically
relevant scenario involves sodium reacting with chlorine gas to produce sodium chloride.
Therefore, this review will focus on the reaction:

\[ 2 \, Na + Cl_2 \rightarrow 2 \, NaCl \]

This reaction exemplifies the classic synthesis of NaCl and provides a clear framework for
calculating maximum product formation based on given molar quantities.

---

Establishing the Context: The Reaction of Sodium with Chlorine

The Chemical Reaction

The formation of sodium chloride from elemental sodium and chlorine gas is a
straightforward, well-understood process:

\[ 2 \, Na (s) + Cl_2 (g) \rightarrow 2 \, NaCl (s) \]

This balanced equation indicates that:

- 2 moles of sodium react with 1 mole of chlorine gas.
- The reaction yields 2 moles of sodium chloride per 2 moles of sodium, or a 1:1 molar
ratio for sodium to NaCl.



The Role of Reactant Ratios and Stoichiometry

The molar ratio directly informs us that:

- For every 2 mol Na, 1 mol Cl₂ is needed.
- The maximum NaCl produced depends on the limiting reactant, which is determined by
the initial molar amounts of Na and Cl₂.

Assumption for the Review

Since the original prompt only specifies the amount of sodium (5.6 mol Na), and the other
reactant is unspecified, the most logical and common scenario is that sodium reacts with
chlorine gas. Therefore, the analysis will consider the case where chlorine gas is present
in a sufficient amount to fully react with the available sodium, or in a limited amount to
determine the maximum NaCl formed.

---

Determining the Limiting Reactant

Case 1: Excess Chlorine Gas

If chlorine gas is present in excess, the limiting reagent is sodium. Under this assumption:

- The maximum moles of NaCl produced equals the initial mols of sodium, since each mole
of Na produces one mole of NaCl.

Thus:

\[ \text{Maximum NaCl} = 5.6 \text{ mol} \]

Case 2: Limited Chlorine Gas

Suppose the chlorine gas amount is known or specified in a different context. For example,
if only 2.8 mol Cl₂ are available, then:

- Since 1 mol Cl₂ reacts with 2 mol Na, 2.8 mol Cl₂ can react with:

\[ 2.8 \text{ mol} \times 2 = 5.6 \text{ mol} \, Na \]

which matches the amount of sodium available. In this scenario, all reactants are
consumed completely, and the maximum NaCl formed is:

\[ \text{NaCl} = 2 \times 2.8 \text{ mol} = 5.6 \text{ mol} \]

This confirms that, regardless of the specific quantities, the maximum NaCl produced is
directly proportional to the limiting reagent.

---

Calculating Theoretical Yield of NaCl



General Approach

Theoretical yield is calculated based on the molar ratio from the balanced chemical
equation:

\[ \text{Na} : \text{NaCl} = 1 : 1 \]

for the case of sodium in excess, and

\[ 2 \, Na + Cl_2 \rightarrow 2 \, NaCl \]

which indicates a 1:1 molar conversion between Na and NaCl.

Step-by-Step Calculation

1. Identify the limiting reagent:

- If Cl₂ is in excess, Na is limiting.
- If Cl₂ is in limited amount, it determines the maximum NaCl produced.

2. Determine moles of NaCl formed:

- When Na is limiting:

\[ \text{NaCl} = \text{moles of Na} = 5.6 \text{ mol} \]

- When Cl₂ is limiting, and given the amount of Na:

\[ \text{NaCl} = \text{moles of Cl}_2 \times 2 \]

provided the initial Cl₂ mols are known.

3. Calculate maximum NaCl production:

- In the best-case scenario (Na limiting):

\[ \boxed{5.6 \text{ mol of NaCl}} \]

- In the case of limited Cl₂:

For example, if Cl₂ is 2.8 mol:

\[ \text{NaCl} = 2.8 \text{ mol} \times 2 = 5.6 \text{ mol} \]

---

Practical Considerations and Yield Efficiency

Actual Yield vs. Theoretical Yield

In real-world contexts, the actual yield of NaCl is often less than the theoretical maximum



due to factors such as:

- Incomplete reactions
- Side reactions
- Loss of product during purification

Hence, the percent yield becomes an important factor, calculated as:

\[ \text{Percent yield} = \frac{\text{Actual yield}}{\text{Theoretical yield}} \times 100\%
\]

Industrial Implications

In large-scale production, ensuring the reactants are supplied in stoichiometric
proportions is critical to maximize yield and minimize waste. For sodium chloride
synthesis, understanding the limiting reagent ensures optimal resource utilization.

---

Additional Factors Influencing the Reaction

Temperature and Pressure

- The reaction between Na and Cl₂ is exothermic and can be highly vigorous.
- Elevated temperatures can increase reaction rates but may also lead to safety hazards.
- Chlorine gas's partial pressure influences the equilibrium and reaction efficiency.

Purity of Reactants

Impurities in sodium or chlorine can reduce the yield or produce unwanted byproducts.

Safety Considerations

Handling sodium metal and chlorine gas requires rigorous safety protocols due to their
reactive and toxic nature.

---

Summary and Final Conclusions

- The maximum number of moles of NaCl produced from 5.6 mol Na depends on the
amount of the other reactant, typically Cl₂.
- If chlorine gas is present in excess, the maximum NaCl produced equals 5.6 mol.
- If chlorine gas is limited, the maximum NaCl formed is dictated by the molar ratio:

\[ \text{Na} : \text{Cl}_2 = 2 : 1 \]

- For an initial 5.6 mol Na, the maximum NaCl is 5.6 mol, assuming sufficient Cl₂.

Final Insight



Under ideal, stoichiometric conditions with excess chlorine, the maximum number of
moles of NaCl that can be produced from 5.6 mol Na is 5.6 mol. This straightforward
conclusion underscores the importance of limiting reagent analysis in chemical synthesis,
vital for optimizing yields in industrial and laboratory settings.

---
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Note: The analysis assumes ideal conditions and perfect stoichiometry. Real-world
reactions may vary, and experimental data should always be consulted for precise
applications.
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