5 + 6 HNO3 --&gt; H2504 + 6 NO2 + 2H20 In The
Above Equation How Many Moles Of Water Can Be
Made When

Understanding the Chemical Equation: 5 + 6 HNO3 — H2504 + 6
NO2 + 2 H20

In the realm of chemistry, balancing equations is fundamental to understanding the relationships between
reactants and products. The equation 5 + 6 HNO3 — H2504 + 6 NO2 + 2 H20 presents a scenario involving
nitric acid reacting with another substance, resulting in the formation of various compounds, including
water. A key question that arises from this reaction is: How many moles of water can be produced based on
the given amounts of reactants? This article aims to dissect this equation, clarify the molar relationships, and

provide a comprehensive guide to calculating the amount of water generated in such reactions.

Deciphering the Chemical Equation

Identifying the Reactants and Products

Before delving into calculations, it’s essential to interpret the given equation correctly. However, the
notation appears somewhat unconventional or possibly contains typographical errors. To proceed

effectively, let’s clarify and assume the most probable intended reaction.

Likely intended reaction:

5 H + 6 HNO3 - H2504 + 6 NO2 + 2 H20

But the notation "H2504" does not correspond to a known chemical species. It may be a typographical error
or a placeholder. Given the context, it could be a typo for a compound like H3PO4 (phosphoric acid), or
perhaps an intended compound like H2SO4 (sulfuric acid), or even an arbitrary symbol representing a

complex molecule.

Assumption for clarity:



Suppose the reaction is between nitric acid (HNO3) and some other reactant, producing nitrogen dioxide
(NO2), water (H20), and another product. A common reaction involving HNO3 is its decomposition or its

reaction with metals or other compounds.

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

5 H + 6 HNO3 - H2504 + 6 NO2 + 2 H20

or a similar reaction involving nitric acid, leading to water formation.

Alternatively, if the question is specifically about the molar amount of water produced in the reaction

involving HNO3, perhaps the key is to analyze the molar ratios from the balanced equation.

Since the original equation is ambiguous, for clarity, we will focus on the molar relationships provided: 6
HNO3 reacting to produce 2 H20.

Clarifying the Role of the Coefficient in the Equation

The coefficients in a balanced chemical equation provide the molar ratios of reactants and products. In the

equation:

5 + 6 HNO3 - H2504 + 6 NO2 + 2 H20

- The number 6 in front of HNO3 indicates that 6 moles of nitric acid are involved.

- The 2 in front of H20 indicates that 2 moles of water are produced per the molar ratio.

This suggests that, per 6 moles of HNO3 consumed, 2 moles of water are generated.

Calculating Moles of Water Produced

Understanding the Molar Ratios

The key to determining the amount of water produced is to analyze the molar ratios from the balanced



equation.

- For every 6 moles of nitric acid (HNO3), 2 moles of water (H20) are formed.
- The molar ratio of HNO3 to H20 is therefore 6:2, which simplifies to 3:1.

This means:

- 3 moles of HNO3 produce 1 mole of H20.

How to Calculate Moles of Water from Given Reactants

Suppose you have a certain amount of HNO3, say x moles, involved in the reaction.

The general formula:

Moles of H20 = (Moles of HNO3 used) x (Coefficient of H20 / Coefficient of
HNO3)

From the balanced equation:

- Coefficient of HNO3 = 6
- Coefficient of H20 = 2

Thus:

Moles of H20 = (x) x (2 / 6) = (x) x (1 / 3)

Example Calculation:

- If 6 moles of HNO3 are used, water produced = 6 x (1/3) = 2 moles.
- If 12 moles of HNO3 are used, water produced = 12 x (1/3) = 4 moles.



Practical Application: Calculating Water Production in Laboratory
Settings

Step-by-Step Procedure

1. Identify the amount of reactant (HNO3): Determine how many moles of nitric acid are involved.
2. Use molar ratios: Based on the balanced equation, find the ratio of HNO3 to H20.
3. Calculate the water produced: Multiply the moles of HNO3 by the ratio (1/3) to find moles of H20.

4. Convert to mass if needed: Multiply moles of water by molar mass (approximately 18.015 g/mol).
Example:
- Reactant amount: 9 moles of HNO3.

- Water produced: 9 x (1/3) = 3 moles.
- Mass of water: 3 x 18.015 g = 54.045 grams.

Factors Affecting Water Yield in Chemical Reactions

Reaction Completion and Purity

- Complete reaction: The calculation assumes all reactants participate fully.
- Purity of reactants: Impurities can reduce the actual amount of water produced.

- Reaction conditions: Temperature, pressure, and catalysts can influence yield.

Limiting Reactants

In real scenarios, the amount of water produced depends on the limiting reactant—the reactant present in

the smallest stoichiometric amount.



Additional Considerations and Common Mistakes

Incorrect Interpretation of the Equation

- Ensure the reaction is correctly balanced before performing calculations.

- Clarify ambiguous or typographical errors in the chemical formula.

Misunderstanding Molar Ratios

- Always verify the coefficients in the balanced equation.

- Remember that ratios are based on molar quantities, not masses or volumes directly.

Unit Conversions

- When converting from mass to moles or vice versa, use molar mass.

- Keep units consistent throughout calculations.

Conclusion: How Many Moles of Water Can Be Made?

Given the molar ratio from the balanced chemical equation, for every 6 moles of HNO3 consumed, 2 moles
of water are produced. Therefore, the key to determining how many moles of water are generated lies in

knowing the amount of HNO3 involved in the reaction.
In summary:

- Moles of water = (Moles of HNO3 used) x (1/3)
- The reaction's molar ratio directly links the amount of nitric acid to water produced.

- Accurate calculations depend on precise measurements and correct interpretation of the balanced equation.

By understanding these principles, chemists and students can effectively predict water yields in various

reactions involving nitric acid, facilitating better experimental planning and analysis.



Final Tips for Accurate Calculations

- Always verify the balanced chemical equation before calculations.
- Convert all quantities to moles for consistency.
- Use molar ratios from the balanced equation to relate reactants and products.

- Consider reaction conditions and potential limitations in real-world scenarios.

By mastering these concepts, you can confidently determine the amount of water produced in reactions

involving HNO3, ensuring precise and reliable chemical analysis.

Frequently Asked Questions

How many moles of water are produced in the reaction 5 + 6 HNO3 —
H2504 + 6 NO2 + 2H20?

2 moles of water are produced per the given balanced chemical equation.

In the reaction 5 + 6 HNO3 — H2504 + 6 NO2 + 2H20, what is the molar
ratio of HNO3 to H20?

The molar ratio of HNO3 to H20 is 6:2, which simplifies to 3:1.

How many moles of water can be formed if 12 moles of HNO3 react

completely in the given reaction?

If 12 moles of HNO3 react completely, 4 moles of H20 can be formed, based on the 3:1 ratio.

What is the limiting reagent in the reaction if 10 moles of HNO3 are
used?

Assuming HNO3 is the limiting reagent, 4 moles of water can be formed from 10 moles of HNO3,

following the 3:1 molar ratio.

Can the amount of water produced be increased by adding more HNO3?

Yes, adding more HNO3 can produce more water, provided there is sufficient other reactants and the

reaction conditions are maintained.



What is the significance of the coefficients in the balanced reaction with

respect to water formation?

The coefficient 2 in front of H20 indicates that 2 moles of water are produced for every complete reaction

as written, reflecting the molar relationship.

If the reaction is carried out with 3 moles of HNO3, how many moles of
water will be produced?

Using the molar ratio of 3:1 (from 6:2), 1 mole of water will be produced from 3 moles of HNO3.

Why is understanding the mole ratio important in predicting water yield

in this reaction?

The mole ratio allows us to determine the exact amount of water produced based on the amount of

reactants used, enabling precise calculations and reaction planning.

Additional Resources

5+ 6 HNO3 --> H2504 + 6 NO2 + 2H20 In The Above Equation How Many Moles Of Water Can Be Made
When

Understanding chemical reactions at a molecular level is essential for chemists, students, and industry
professionals alike. One such reaction involves the interaction of nitric acid (HNO;) with other substances,
leading to the formation of various products, including water, nitrogen dioxide, and compounds with
complex formulas. The question "In the above equation, how many moles of water can be made when..."
prompts us to explore the stoichiometric relationships within this reaction to determine the amount of

water produced.

This article aims to dissect and analyze the reaction:

5+ 6 HNO; = H,S04 + 6 NO, + 2 H,O

(assuming the original formula "H2504" is a typo or misprint and should be H,SO,, sulfuric acid — a common
product in such reactions). We will examine the reaction in detail, understand its components, and calculate

the mole quantities of water produced based on different scenarios, providing a comprehensive, technical,

yet accessible explanation.

Understanding the Reaction: Context and Corrected Equation



The Original Equation and Its Components

The initial reaction presented is:

5+6 HNO3 - H2804 +6 NO2 +2 H20

However, this formula appears incomplete or contains typographical errors. To analyze properly, we need

to clarify the reactants and products.

- The "5" at the beginning suggests a missing reactant or perhaps a coefficient. It might be a placeholder, or
possibly a typo.

- The product "H,SO4" (sulfuric acid) is a common product in reactions involving nitrates and sulfur
compounds.

- The other products, nitrogen dioxide (NO,) and water (H,0), are typical in oxidation reactions involving
nitric acid.

Possible Corrected Reaction

Given typical reactions involving nitric acid and sulfur compounds, a plausible corrected reaction could be:
3S + 6 HNO; — 3 H,SO,4 + 6 NO,

or, more generally,

Reactants: sulfur (S) and nitric acid (HNO;)

Products: sulfuric acid (H,SO4) and nitrogen dioxide (NO,)

In the original question, the focus is on how many moles of water are produced, implying that water is

generated as a product in the reaction.

Alternatively, the reaction might be a redox process involving sulfur and nitric acid, producing sulfuric

acid, nitrogen dioxide, and water.

Clarification for the Purpose of Our Analysis

Since the initial reaction seems ambiguous, we'll proceed by assuming a representative redox reaction
involving sulfur and nitric acid, which produces sulfuric acid, nitrogen dioxide, and water. For the purpose
of our calculations, let's consider the following balanced reaction:

S + 6 HNO; = H,SO,4 + 6 NO, + 2 H,O

This reaction balances as follows:



- Sulfur (S) reacts with nitric acid to produce sulfuric acid, nitrogen dioxide, and water.

- The coefficients are balanced to conserve atoms.

Deep Dive into the Reaction: Stoichiometry and Mole Ratios
Balancing the Reaction

Let's verify the balanced equation:

S + 6 HNO; - H,SO, + 6 NO, + 2 H,O

- Reactants:

-S: 1 atom

- H: 6 atoms

- N: 6 atoms

- 0: (6 x 3) = 18 atoms

- Products:

-H,SO.:2H,18,40

-NOx 6N, 120

-H0:2H,20

- Atoms count in products:

-H:2 (H,SO4) +2 (H,0) =4 H

-S:1 (HzSO4)

-N: 6 (NO,)

- 0: 4 (H,SO4) + 12 (NO;) + 2 (H,0) = 18 O

- Comparison:

- H: Reactants have 6; products have 4 - imbalance.
Thus, the current coefficients are not balanced in hydrogen atoms.

Let's attempt to balance the reaction systematically.

Step-by-step Balancing



1. Balance sulfur:

- 1S on both sides.

2. Balance nitrogen:

- 6 N on the right in 6 NO,.

3. Balance oxygen:

- Reactant side: 6 HNO; > 6 N, 6 H, 6 O.
- Products:

- H,SO,.: 4 O

-6 NO»: 120

-H0:20

Total oxygen in products: 4 + 12 +2 =18 O
4. Balance hydrogen atoms:

- Reactants: 6 H

- Products: 2 H in H,SO,4 (wait, no H in H,SO4? No, H,SO,4 has 2 H), and 2 H in H,O. Total H in products: 2 +

2 =4, which is less than reactants' 6.

To balance H, multiply H,O by 3:

S + 6 HNO; — H,SO, + 6 NO, + 3 H,O

Now, hydrogen atoms:

- Reactants: 6 H

- Products: 2 (H,SOy4) + 6 (from 3 H,0) =2 + 6 =8 H

Now, H atoms are unbalanced again.

5. Adjusting coefficients:

Let's write the reaction as:



S + 6 HNO; = H,SO, + 6 NO, + 3 H,0O

Counting:

- H: Reactants: 6; Products: 2 + 6 = 8 — imbalance.

To match 6 H on both sides, multiply H,O by 2:

S + 6 HNO; — H,SO, + 6 NO, + 2 H,O

H atoms:

- Reactants: 6 H

- Products: 2 (H,SO,4) + 4 (from 2 H,O) = 6 H

Now, H atoms are balanced.

6. Check oxygen atoms:

- Reactants: 6 HNO; —> 6 x 3 =18 O

- Products:

- HzSO4Z 40

-6 NOx 120

-2H,0:20

-Total: 4+12+2=180

7. Final check:

- S: 1 on both sides

- H: 6 on both sides

- N: 6 on both sides

- O: 18 on both sides

Balanced reaction:



S + 6 HNO; = H,SO, + 6 NO, + 2 H,0O

This is a balanced redox reaction involving sulfur and nitric acid.

Calculating Moles of Water Produced

The Core Question

Based on the balanced reaction:

S+6 HNO3 — H,SO, + 6 NO, + 2 H,O

If a certain amount of reactants are reacted, how many moles of water are produced?

General Approach

- Determine the moles of reactant(s) involved.

- Use the stoichiometric coefficients to find the mole ratio of water produced per mole of reactant.

Scenario 1: Given Moles of Sulfur

Suppose you start with 1 mole of sulfur (S).

- According to the balanced equation, 1 mole of sulfur produces 2 moles of water.

Thus:

- Moles of water produced = 2 x (moles of sulfur)

For 1 mole S:

- Water produced = 2 moles

Scenario 2: Given Moles of Nitric Acid

Suppose you react 6 moles of HNO:;.

- The balanced reaction shows 6 moles of HNO; produce:

- 2 moles of H,0



- Therefore:

- Moles of water = (2/6) x moles of HNO; = (1/3) x moles of HNO3
For 6 moles of HNOj:

- Water produced = 2 moles

Scenario 3: Complete Reaction with Known Reactant Amounts
Suppose you have 3 moles of sulfur and excess nitric acid.

- Moles of water produced:

-2 x 3 =6 moles

Summary of Moles of Water Produced

| Starting Material | Moles of Water
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