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Understanding the reaction between sulfuric acid (H₂SO₄) and sodium hydroxide (NaOH) is fundamental in
chemistry, especially in acid-base neutralizations. In this article, we will explore how to determine the
mass of sulfuric acid required to react completely with 0.75 mol of sodium hydroxide. We will delve into
the chemical reaction details, molar relationships, and step-by-step calculations, providing a comprehensive
guide for students, educators, and chemistry enthusiasts alike.

Overview of the Reaction Between Sulfuric Acid and Sodium
Hydroxide

Basic Chemistry of Acid-Base Reactions
Acid-base reactions involve the transfer of protons (H⁺) from acids to bases. In aqueous solutions, this process
results in the formation of water and a salt. The general reaction between an acid and a base can be
represented as:

Acid + Base → Salt + Water

Sulfuric acid is a strong diprotic acid, meaning it can donate two protons per molecule, while sodium
hydroxide is a strong base providing hydroxide ions (OH⁻).

Reaction Between Sulfuric Acid and Sodium Hydroxide
The neutralization reaction between sulfuric acid and sodium hydroxide can be summarized as:

H₂SO₄ + 2 NaOH → Na₂SO₄ + 2 H₂O

This reaction indicates that one molecule of sulfuric acid reacts with two molecules of sodium hydroxide to
produce sodium sulfate (Na₂SO₄) and water (H₂O).



Understanding the Molar Relationship

Stoichiometry of the Reaction
Based on the balanced chemical equation:

1 mol H₂SO₄ reacts with 2 mol NaOH

This molar ratio is critical in calculating the amount of sulfuric acid needed for a given amount of sodium
hydroxide.

Implication for Calculations
Given the molar amount of NaOH, we can determine the required molar amount of H₂SO₄ using the ratio:

Mol H₂SO₄ = (Mol NaOH) / 2

For example, if 0.75 mol of NaOH is involved, then:

Mol H₂SO₄ = 0.75 mol / 2 = 0.375 mol

Calculating the Mass of Sulfuric Acid Required

Step 1: Determine the Moles of H₂SO₄ Needed
As established, the molar amount of sulfuric acid required to react with 0.75 mol of NaOH is:

0.375 mol

Step 2: Find the Molar Mass of H₂SO₄
The molar mass of sulfuric acid is calculated based on atomic masses:

Sulfur (S): 32.07 g/mol



Oxygen (O): 16.00 g/mol (4 atoms)

Hydrogen (H): 1.008 g/mol (2 atoms)

Total molar mass:

(1 × 32.07) + (4 × 16.00) + (2 × 1.008) = 98.08 g/mol

Step 3: Calculate the Required Mass of H₂SO₄
Using the molar mass:

Mass = Moles × Molar mass

Applying the values:

Mass of H₂SO₄ = 0.375 mol × 98.08 g/mol ≈ 36.78 grams

Practical Considerations and Applications

Reagent Purity and Measurement Accuracy
In laboratory settings, it's important to consider the purity of sulfuric acid and the precision of measurement
tools. Purity affects the actual amount of active H₂SO₄, necessitating adjustments.

Safety Precautions
Handling sulfuric acid requires proper safety measures due to its corrosive nature:

Wear appropriate personal protective equipment (PPE) such as gloves, goggles, and lab coats.1.

Work in a well-ventilated area or fume hood.2.

Handle acids with care to prevent spills and contact with skin or eyes.3.



Applications of Acid-Base Neutralization
Understanding such reactions is essential in various industries:

Manufacturing fertilizers, such as ammonium sulfate.

pH regulation in water treatment plants.

Chemical synthesis and laboratory titrations.

Example Problem and Solution

Problem Statement:
Calculate the mass of sulfuric acid required to completely react with 0.75 mol of sodium hydroxide.

Solution Steps:

Identify the molar ratio from the balanced equation: 1 mol H₂SO₄ : 2 mol NaOH1.

Calculate the moles of H₂SO₄ needed: 0.75 mol NaOH ÷ 2 = 0.375 mol2.

Determine the molar mass of H₂SO₄: approximately 98.08 g/mol3.

Calculate the mass: 0.375 mol × 98.08 g/mol ≈ 36.78 grams4.

Summary and Key Takeaways

The balanced chemical reaction between sulfuric acid and sodium hydroxide involves a 1:2 molar
ratio.

To react with 0.75 mol NaOH, approximately 36.78 grams of sulfuric acid are required.



Accurate calculations depend on understanding molar ratios, molar masses, and proper measurement
techniques.

Safety and proper handling are vital when working with concentrated acids like H₂SO₄.

Conclusion
Understanding the stoichiometry of sulfuric acid and sodium hydroxide reactions is essential for precise
chemical calculations and industrial applications. Knowing how to calculate the amount of acid needed for a
specific molar quantity of base enables chemists to plan reactions efficiently and safely. Remember that the
key to accurate calculations lies in the balanced chemical equation, molar relationships, and proper
measurement techniques. Whether in a laboratory or industrial setting, mastering these concepts ensures
effective and safe chemical handling.

---
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Frequently Asked Questions

What is the chemical reaction between sulfuric acid and sodium
hydroxide?
The reaction is a neutralization where sulfuric acid reacts with sodium hydroxide to produce sodium sulfate
and water: H₂SO₄ + 2NaOH → Na₂SO₄ + 2H₂O.

How do you calculate the mass of sulfuric acid needed to react with 0.75
mol of sodium hydroxide?
First, note the molar ratio from the balanced equation (1 mol H₂SO₄ to 2 mol NaOH). Then, calculate the
moles of H₂SO₄ needed: 0.75 mol NaOH × (1 mol H₂SO₄ / 2 mol NaOH) = 0.375 mol H₂SO₄. Multiply by
molar mass of H₂SO₄ (98.08 g/mol) to find the mass: 0.375 mol × 98.08 g/mol ≈ 36.78 g.

What is the molar mass of sulfuric acid used in calculations?
The molar mass of sulfuric acid (H₂SO₄) is approximately 98.08 grams per mole.



Why is the molar ratio important in determining the required mass of
sulfuric acid?
The molar ratio from the balanced chemical equation ensures accurate conversion between moles of
reactants, allowing precise calculation of the amount of sulfuric acid needed to react completely with a
given amount of sodium hydroxide.

Can you provide a step-by-step method to find the required mass of H₂SO₄
for 0.75 mol NaOH?
Yes. Step 1: Write the balanced reaction: H₂SO₄ + 2NaOH → Na₂SO₄ + 2H₂O. Step 2: Find moles of H₂SO₄
needed: 0.75 mol NaOH × (1 mol H₂SO₄ / 2 mol NaOH) = 0.375 mol. Step 3: Calculate mass: 0.375 mol × 98.08
g/mol ≈ 36.78 grams.

What safety precautions should be taken when handling sulfuric acid?
Sulfuric acid is highly corrosive. Always wear appropriate personal protective equipment such as gloves,
goggles, and lab coats. Work in a well-ventilated area and add acid to water slowly to prevent splashing.

What are common applications of sulfuric acid reacting with bases like
sodium hydroxide?
This neutralization reaction is fundamental in processes like pH regulation, chemical manufacturing, and
laboratory titrations to determine concentrations of unknown solutions.

Additional Resources
Sulfuric Acid Reacts With Sodium Hydroxide: What Mass H₂SO₄ Would Be Required To React With 0.75
mol NaOH

In the realm of chemistry, acid-base reactions form the foundation of countless industrial processes,
laboratory experiments, and even biological systems. One of the most prominent reactions involves sulfuric
acid (H₂SO₄) and sodium hydroxide (NaOH), a classic example of an acid-base neutralization. Understanding
how much sulfuric acid is needed to completely react with a given amount of sodium hydroxide is vital for
applications ranging from manufacturing to environmental management. In this article, we delve into the
stoichiometry behind this reaction, providing a detailed calculation of the mass of sulfuric acid required to
neutralize 0.75 moles of sodium hydroxide, all while exploring the underlying chemistry in an accessible
manner.



Understanding the Reaction: Sulfuric Acid and Sodium
Hydroxide

The Chemistry Behind the Reaction

At its core, the reaction between sulfuric acid and sodium hydroxide is a typical acid-base neutralization:

\[ \mathrm{H_2SO_4} + 2\, \mathrm{NaOH} \rightarrow \mathrm{Na_2SO_4} + 2\, \mathrm{H_2O} \]

This balanced chemical equation reveals a few critical points:

- Reactants: One molecule of sulfuric acid reacts with two molecules of sodium hydroxide.
- Products: The reaction produces sodium sulfate (Na₂SO₄) and water (H₂O).
- Stoichiometry: The molar ratio of H₂SO₄ to NaOH is 1:2.

This ratio is fundamental for calculating the precise amount of sulfuric acid needed to neutralize a specific
quantity of sodium hydroxide.

Significance of the Reaction

The neutralization process is more than an academic exercise; it underpins numerous practical processes:

- Industrial manufacturing: Production of fertilizers, detergents, and chemicals.
- Waste treatment: Neutralizing alkaline waste streams.
- Laboratory titrations: Determining unknown concentrations of acids or bases.

Knowing the exact mass of sulfuric acid required for a given amount of sodium hydroxide ensures safety,
efficiency, and cost-effectiveness.

Calculating the Mass of Sulfuric Acid Needed

Step 1: Identify the Given Data

The problem states:



- Moles of sodium hydroxide (NaOH): 0.75 mol
- Molar mass of NaOH: approximately 40.00 g/mol

Our goal:

- Find the mass of sulfuric acid (H₂SO₄) necessary to neutralize this amount of NaOH.

Step 2: Use the Stoichiometric Ratio

From the balanced chemical equation:

\[ \mathrm{H_2SO_4} + 2\, \mathrm{NaOH} \rightarrow \mathrm{Na_2SO_4} + 2\, \mathrm{H_2O} \]

- 1 mol of H₂SO₄ reacts with 2 mol of NaOH.

Therefore, the molar ratio:

\[ \frac{\text{mol of H}_2\text{SO}_4}{\text{mol of NaOH}} = \frac{1}{2} \]

Applying this ratio:

\[ \text{mol of H}_2\text{SO}_4 = \frac{1}{2} \times 0.75\, \text{mol} = 0.375\, \text{mol} \]

Step 3: Calculate the Mass of Sulfuric Acid

- Molar mass of H₂SO₄:

\[ (2 \times 1.008) + (1 \times 32.06) + (4 \times 16.00) = 2.016 + 32.06 + 64.00 = 98.076\, \text{g/mol} \]

- Mass of H₂SO₄:

\[ \text{Mass} = \text{number of moles} \times \text{molar mass} \]

\[ = 0.375\, \text{mol} \times 98.076\, \text{g/mol} \approx 36.78\, \text{g} \]

Therefore, approximately 36.78 grams of sulfuric acid are required to neutralize 0.75 mol of sodium
hydroxide.



Implications and Practical Considerations

Safety Precautions and Handling

Sulfuric acid is a highly corrosive substance that can cause severe burns upon contact. When performing
such calculations or actual neutralization processes:

- Use appropriate personal protective equipment (PPE), including gloves, goggles, and lab coats.
- Work in well-ventilated areas or fume hoods.
- Add acid to water gradually, never the reverse, to prevent exothermic splattering.

Application in Real-World Scenarios

Knowing the precise amount of sulfuric acid needed for neutralization is essential in several contexts:

- Industrial processes: Ensuring the correct acid volume prevents wastage and costly errors.
- Waste management: Proper neutralization of alkaline waste streams avoids environmental hazards.
- Laboratory experiments: Accurate titrations hinge on precise reagent calculations.

Limitations and Assumptions

While the calculation provides an accurate theoretical value, real-world factors could influence the actual
amount needed:

- Purity of reagents: Impurities may alter stoichiometry.
- Reaction conditions: Temperature and concentration can affect reaction completeness.
- Measurement accuracy: Slight deviations can lead to over- or under-neutralization.

Adjustments and safety margins are often incorporated when planning practical applications.

Conclusion: The Power of Stoichiometry in Chemistry

Understanding the quantitative relationships in chemical reactions is fundamental to both scientific inquiry
and practical application. The neutralization of sodium hydroxide with sulfuric acid exemplifies this
principle, illustrating how molar ratios translate into tangible masses. Calculations such as determining the



36.78 grams of sulfuric acid needed for 0.75 mol of NaOH demonstrate the importance of balanced equations
and molar concepts in ensuring safe, efficient, and effective chemical processes.

By mastering these calculations, chemists, engineers, and technicians can optimize operations, minimize
waste, and uphold safety standards. As chemistry continues to underpin vital industries and environmental
efforts, the ability to accurately quantify reactants remains a cornerstone of responsible and innovative
practice.
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