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5 + 6 HNO3 -> H2504 + 6 NO2 + 2H20In The Above Equation How Many Moles Of Water
Can Be Made When 112.6 grams of a particular substance are involved in this chemical reaction?
Understanding this question requires a thorough examination of the chemical equation, molar
relationships, and stoichiometry principles. In this article, we will explore the detailed steps to
determine how many moles of water can be produced from a given mass of reactants, focusing on
the reaction involving nitric acid (HNO₃) and its products.

---

Understanding the Chemical Equation

Before delving into calculations, it is essential to interpret the chemical equation correctly.

Analyzing the Given Equation

The chemical equation provided is:

5 + 6 HNO₃ → H₂SO₄ + 6 NO₂ + 2 H₂O

However, the equation seems to have some inconsistencies:

- The reactant "5" appears ambiguous; it might be a typo or shorthand notation.
- The product "H2504" is likely intended to be sulfuric acid, H₂SO₄.
- The equation's format suggests that the actual intended reaction involves nitric acid reacting to
produce sulfuric acid, nitrogen dioxide, and water.

Assuming the intended reaction is:

6 HNO₃ → H₂SO₄ + 6 NO₂ + 2 H₂O

But this is chemically inconsistent because the reactants and products involve different elements,
and the equation as written doesn't balance properly.

---



Clarifying the Correct Reaction

Given the confusion, let's consider a common reaction involving nitric acid:

Possible reaction involving nitric acid:

- Nitric acid can decompose or react with certain substances to produce nitrogen dioxide, sulfuric
acid, and water.

Alternatively, perhaps the original question is based on a hypothetical or incomplete reaction, and
the focus is on stoichiometric calculations involving HNO₃ and water.

For the purpose of this tutorial, let's assume the reaction is:

6 HNO₃ → H₂SO₄ + 6 NO₂ + 2 H₂O

But this is not a typical reaction. Instead, perhaps the goal is to understand how many moles of
water can be produced when a certain mass of nitric acid reacts in a specified manner.

---

Understanding Moles and Stoichiometry

Stoichiometry involves calculating the relationships between reactants and products in a chemical
reaction based on their molar ratios.

Moles and Molar Mass

- Moles: a unit that quantifies the amount of a substance.
- Molar Mass of HNO₃: approximately 63.01 g/mol.
- Molar Mass of H₂O: approximately 18.02 g/mol.

---

Calculating Moles of HNO₃ from Given Mass

Given 112.6 grams of HNO₃:

\[
\text{Number of moles} = \frac{\text{Mass}}{\text{Molar mass}} = \frac{112.6\,
\text{g}}{63.01\, \text{g/mol}} \approx 1.789\, \text{mol}
\]

This calculation tells us that 112.6 grams of nitric acid corresponds to approximately 1.789 moles.



---

Determining the Moles of Water Produced

Assuming a reaction where nitric acid reacts to produce water in a specific molar ratio, we need to
understand that ratio to determine the amount of water generated.

Suppose the reaction is:

HNO₃ → NO₂ + H₂O

This simplified reaction suggests that 1 mol of HNO₃ produces 1 mol of H₂O.

Using this assumption:

- Moles of HNO₃ = 1.789 mol
- Moles of H₂O produced = 1.789 mol

Alternatively, if the reaction is more complex, such as:

6 HNO₃ → 3 H₂O + other products

then, the molar ratio of HNO₃ to H₂O is 2:1 (since 6 mol HNO₃ produce 2 mol H₂O).

In this case:

\[
\text{Moles of H₂O} = \frac{2}{6} \times \text{Moles of HNO₃} = \frac{1}{3} \times 1.789 \approx
0.596\, \text{mol}
\]

Key Point: The actual amount of water produced depends on the balanced chemical equation and the
molar ratios involved.

---

Realistic Scenarios and Calculations

To provide a comprehensive understanding, let's explore common reactions involving nitric acid and
how to calculate water formation.

Scenario 1: Acid Decomposition

Suppose nitric acid decomposes as:



4 HNO₃ → 2 N₂O₅ + 2 H₂O

- Molar ratio: 4 HNO₃ : 2 H₂O = 2:1

Given 1.789 mol HNO₃:

\[
\text{Moles of H₂O} = \frac{1}{2} \times 1.789 \approx 0.895\, \text{mol}
\]

Scenario 2: Reaction with Sulfuric Acid

If nitric acid reacts with sulfuric acid, the water produced depends on the reaction specifics and
molar ratios, which should be balanced carefully.

---

Converting Moles of Water to Mass

Once the moles of water are known, converting to mass involves:

\[
\text{Mass of water} = \text{Moles} \times \text{Molar mass of H₂O}
\]

For example, if 0.596 mol of water is produced:

\[
0.596\, \text{mol} \times 18.02\, \text{g/mol} \approx 10.74\, \text{g}
\]

This indicates approximately 10.74 grams of water can be produced from the given amount of
reactant, based on the molar ratio.

---

Summary of Key Steps in Stoichiometric Calculations

To accurately calculate the amount of water produced in a chemical reaction:

1. Identify the balanced chemical equation to understand molar ratios.
2. Calculate moles of reactant from given mass (using molar mass).
3. Use molar ratios from the balanced equation to find moles of water produced.
4. Convert moles of water to mass if needed.



---

Common Mistakes to Avoid

- Incorrectly balancing equations: Ensure the chemical equation is correctly balanced before
calculations.
- Using incorrect molar masses: Always verify molar masses for accuracy.
- Misinterpreting molar ratios: Use the coefficients from the balanced equation for ratios.
- Ignoring units: Keep track of units throughout calculations to prevent errors.

---

Conclusion

Calculating the amount of water produced in a chemical reaction from a given mass of reactant
involves understanding the reaction's molar ratios, calculating moles of reactants, and applying
stoichiometry principles. In the specific case of 112.6 grams of nitric acid, assuming a reaction
where each mole of HNO₃ produces an equivalent amount of water, approximately 1.789 moles of
water could be formed, translating to about 32.26 grams. However, the actual amount depends on
the specific balanced chemical equation involved.

Understanding these principles enables chemists and students alike to predict product yields
accurately, optimize reactions, and deepen their comprehension of chemical processes. Always
ensure your equations are correctly balanced, and verify your molar ratios to perform precise
stoichiometric calculations.

---
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Frequently Asked Questions

What is the balanced chemical equation involving 5 + 6 HNO3
producing H2SO4, NO2, and H2O?
The balanced chemical equation is 5 + 6 HNO3 → H2SO4 + 6 NO2 + 2 H2O.



How many moles of water are produced in the reaction if
112.6 grams of a reactant are used?
To find the moles of water produced, divide the given mass by the molar mass of the reactant and
use the stoichiometric ratio from the balanced equation. (Additional details needed for precise
calculation.)

What is the molar mass of water (H₂O)?
The molar mass of water is approximately 18.02 g/mol.

How many moles of water can be produced from 112.6 grams
of HNO3?
First, calculate moles of HNO3: 112.6 g / 63.01 g/mol ≈ 1.79 mol. According to the balanced
equation, 6 mol HNO3 produce 2 mol H2O, so 1.79 mol HNO3 produce (2/6) × 1.79 ≈ 0.60 mol H2O.

What is the significance of balancing chemical equations in
stoichiometry calculations?
Balancing equations ensures the conservation of mass, allowing accurate calculation of reactant and
product quantities based on mole ratios.

What assumptions are made in calculating the amount of
water produced in this reaction?
Assumptions include complete reaction without side reactions, pure reactants, and that the given
mass corresponds entirely to the reactant involved in the stoichiometric calculation.

Additional Resources
Nitric Acid Reactions: Unraveling the Stoichiometry of Water Production

---

Introduction: Understanding the Significance of the
Reaction

Chemical reactions are the backbone of countless industrial processes, scientific explorations, and
even everyday products. Among these, nitric acid reactions hold particular importance due to their
widespread applications in manufacturing fertilizers, explosives, and chemical syntheses. The
reaction under scrutiny:

5 + 6 HNO₃ → H₅O₄ + 6 NO₂ + 2 H₂O



might seem straightforward at first glance, but a detailed examination reveals a wealth of insights
into chemical stoichiometry, mole calculations, and practical applications. This article aims to
dissect this equation thoroughly, focusing primarily on how many moles of water can be produced
when starting with a given amount of nitric acid—specifically, 112.6 grams of HNO₃.

---

Deciphering the Chemical Equation

Before diving into calculations, it's crucial to interpret and verify the given chemical equation. At
face value, the equation appears as:

5 + 6 HNO₃ → H₅O₄ + 6 NO₂ + 2 H₂O

However, there are evident anomalies:

- The reactant "5" seems incomplete, likely representing a missing chemical species or a
typographical error.
- The product "H₅O₄" does not correspond to a common stable compound in chemistry.
- The overall structure suggests a possible misprint or formatting issue.

Hypothesis: The original intended reaction might be related to the reduction of nitric acid or a
related process involving nitrogen oxides and water formation.

A plausible corrected reaction could be:

HNO₃ + 5 H₂ → H₅O₄ + 6 NO₂ + 2 H₂O

or perhaps:

4 HNO₃ + 2 H₂ → 2 H₅O₄ + 6 NO₂ + 2 H₂O

But these are speculative.

For the sake of this analysis, let's assume that the key focus is on the molecular relationship between
nitric acid and water production, and that the core stoichiometric ratio is represented in a simplified
form as:

a HNO₃ → b H₂O + other products

---

Interpreting the Reaction for Water Production

Given the ambiguity, the most effective approach is to analyze a representative reaction involving
nitric acid, such as:



HNO₃ + H₂ → NO₂ + H₂O

which is a common reduction reaction. Alternatively, considering the original question, perhaps the
main concern is the amount of water produced per mole of nitric acid in a typical decomposition or
redox process.

Assuming the reaction:

HNO₃ → NO₂ + H₂O + other products

In the context of industrial or laboratory scenarios, nitric acid can decompose or react to produce
nitrogen dioxide and water, among other products.

Key point: The question asks, "How many moles of water can be made when 112.6 grams of nitric
acid are used?"

---

Calculating Moles of Nitric Acid in 112.6 Grams

Step 1: Determine the molar mass of HNO₃

| Element | Atomic Mass (g/mol) | Quantity in HNO₃ |
|-----------|---------------------------|------------------------------|
| Hydrogen (H) | 1.008 | 1 atom |
| Nitrogen (N) | 14.007 | 1 atom |
| Oxygen (O) | 16.00 | 3 atoms |

Calculations:

- Hydrogen: 1.008 g/mol × 1 = 1.008 g
- Nitrogen: 14.007 g/mol × 1 = 14.007 g
- Oxygen: 16.00 g/mol × 3 = 48.00 g

Total molar mass of HNO₃:
1.008 + 14.007 + 48.00 = 63.015 g/mol

Step 2: Convert grams to moles

Number of moles of HNO₃ in 112.6 g:

\[
\text{Moles of HNO}_3 = \frac{\text{Mass}}{\text{Molar mass}} = \frac{112.6\,
\text{g}}{63.015\, \text{g/mol}} \approx 1.786\, \text{mol}
\]

---



Determining the Water Production Ratio

The core of the problem is to find out how many moles of water are produced from 1.786 moles of
nitric acid, based on the reaction's stoichiometry.

Possible reaction scenario (for illustrative purposes):

\[
\text{HNO}_3 \rightarrow \text{NO}_2 + \text{H}_2O
\]

This simplified reaction indicates:

- 1 mole of HNO₃ produces 1 mole of H₂O

Alternatively, in reactions like the thermal decomposition of nitric acid:

\[
4\, \text{HNO}_3 \rightarrow 4\, \text{NO}_2 + 2\, \text{H}_2O + \text{O}_2
\]

which suggests:

- 4 moles of HNO₃ produce 2 moles of H₂O

From this, the ratio is:

\[
\frac{\text{H}_2O}{\text{HNO}_3} = \frac{2}{4} = 0.5
\]

Conclusion:
For every mole of nitric acid decomposed or reacted, approximately 0.5 moles of water are produced
in this particular reaction.

---

Calculating the Moles of Water Produced

Given the molar ratio:

\[
\text{Moles of H}_2O = \text{Moles of HNO}_3 \times \text{Water per mole ratio}
\]

Using the ratio 0.5,

\[



\text{Moles of H}_2O = 1.786\, \text{mol} \times 0.5 = 0.893\, \text{mol}
\]

Therefore, approximately 0.893 moles of water are produced when 112.6 grams of nitric acid
undergo this reaction.

---

Practical Implications and Considerations

1. Real-World Applications:

Understanding the stoichiometry of nitric acid reactions is vital for:

- Industrial synthesis: Optimizing the production of nitrogen oxides and water in nitric acid
manufacturing.
- Environmental control: Managing emissions of nitrogen dioxide.
- Laboratory synthesis: Precise calculation of reactants and products to ensure safety and efficiency.

2. Limitations & Assumptions:

- The calculations assume complete reaction and ideal stoichiometry.
- The reaction pathway used for ratio derivation is simplified; actual reactions may involve multiple
steps, equilibria, and side products.
- The reaction conditions (temperature, pressure, catalysts) can influence the actual yield and ratio.

3. Safety Note:

Handling nitric acid and nitrogen dioxide requires rigorous safety protocols due to their corrosive
and toxic nature.

---

Summary & Final Thoughts

- Starting with 112.6 grams of nitric acid, approximately 0.893 moles of water can be produced
based on typical reaction stoichiometry.
- The key to such calculations lies in understanding molar masses and the molar ratios from
balanced equations.
- While the initial reaction presented had ambiguities, focusing on the core principles of mole
conversions provides clear guidance.

In conclusion, mastering the stoichiometry of nitric acid reactions not only deepens chemical
understanding but also enhances practical capabilities in research, manufacturing, and safety
management. Whether you're a student, researcher, or industry professional, these calculations are
foundational tools in the chemist's toolkit.



---

Note: For precise calculations tailored to specific reactions, consult detailed reaction mechanisms
and balanced chemical equations relevant to your process.
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