
example of the law of conservation of
mass
The law of conservation of mass is a fundamental principle in chemistry and
physics that states that mass cannot be created or destroyed in a closed
system through ordinary chemical reactions or physical changes. This law,
first formulated by Antoine Lavoisier in the late 18th century,
revolutionized the way scientists understand chemical reactions and laid the
groundwork for modern chemistry. In this article, we will explore various
examples of the law of conservation of mass, its historical significance, and
its applications in different fields.

Historical Background

The concept of the conservation of mass can be traced back to the work of
several early scientists, but Antoine Lavoisier is most commonly credited
with its formalization. In his experiments, Lavoisier demonstrated that when
substances undergo chemical reactions, the total mass of the reactants equals
the total mass of the products. His meticulous measurements and observations
challenged the prevailing theory of the time, which held that matter could be
converted into other forms.

Lavoisier's work, published in his book "Elementary Treatise on Chemistry" in
1789, marked a significant turning point in the field. It laid the foundation
for modern chemistry and introduced the importance of careful measurement in
scientific study. Following his pioneering work, the law of conservation of
mass became a cornerstone of chemical science.

Examples of the Law of Conservation of Mass

To better understand the law of conservation of mass, let’s examine some
practical examples that illustrate this principle in action.

1. Combustion Reactions

One of the most straightforward examples of the law of conservation of mass
can be observed in combustion reactions. When a substance such as wood or
gasoline burns, it reacts with oxygen in the air to produce carbon dioxide,
water, and heat.

Example: Burning of Methane



- Reactants: Methane (CH₄) and Oxygen (O₂)
- Products: Carbon Dioxide (CO₂) and Water (H₂O)

The balanced chemical equation for the combustion of methane is:

\[ \text{CH}_4 + 2 \text{O}_2 \rightarrow \text{CO}_2 + 2 \text{H}_2\text{O}
\]

Mass Calculation:

1. Mass of Reactants:
- Mass of CH₄ = 16 g (12 g from carbon + 4 g from hydrogen)
- Mass of O₂ = 32 g (16 g from each oxygen atom, 2 atoms)
- Total mass of reactants = 16 g + 32 g = 48 g

2. Mass of Products:
- Mass of CO₂ = 44 g (12 g from carbon + 32 g from oxygen)
- Mass of H₂O = 18 g (2 g from hydrogen + 16 g from oxygen)
- Total mass of products = 44 g + 36 g = 48 g

In this example, the mass of the reactants equals the mass of the products,
illustrating the law of conservation of mass.

2. Chemical Reactions in a Closed System

Another example can be seen in a closed system where a reaction takes place
without any mass entering or leaving the system. Consider a sealed container
with reactants undergoing a reaction.

Example: Reaction of Iron and Oxygen

In a closed jar, iron filings react with oxygen to form iron oxide (rust).

Chemical Equation:

\[ 4 \text{Fe} + 3 \text{O}_2 \rightarrow 2 \text{Fe}_2\text{O}_3 \]

Mass Calculation:

1. Mass of Reactants:
- Mass of Fe = 4 × 55.85 g = 223.4 g
- Mass of O₂ = 3 × 32 g = 96 g
- Total mass of reactants = 223.4 g + 96 g = 319.4 g

2. Mass of Products:
- Mass of Fe₂O₃ = 2 × (2 × 55.85 g + 3 × 16 g) = 2 × (111.7 g + 48 g) = 319.4
g

Again, the total mass of the products equals the total mass of the reactants,



demonstrating the law in a different context.

3. Everyday Examples

The law of conservation of mass is not limited to laboratory experiments; it
also applies to everyday scenarios. Here are some common situations that
illustrate this principle:

Cooking: When food is cooked, the ingredients undergo chemical reactions
(e.g., baking bread). The mass of the ingredients before baking is equal
to the mass of the bread after baking, assuming no mass is lost in the
process.

Respiration: In cellular respiration, glucose and oxygen are converted
into carbon dioxide and water. The mass of glucose and oxygen consumed
equals the mass of carbon dioxide and water produced.

Rusting of Iron: When iron rusts, it reacts with oxygen and moisture in
the air to form iron oxide. The mass of the iron and oxygen before
rusting equals the mass of the iron oxide after rusting.

Applications of the Law of Conservation of Mass

Understanding the law of conservation of mass has far-reaching implications
and applications in various fields:

1. Chemistry

In chemistry, the law is crucial for balancing chemical equations, predicting
the outcomes of reactions, and conducting quantitative analyses. Chemists
rely on this principle to ensure that reactions are carried out efficiently
and that the correct proportions of reactants are used.

2. Environmental Science

Environmental scientists use the law of conservation of mass to study
chemical cycles, such as the carbon cycle and nitrogen cycle. By
understanding how mass is conserved in these cycles, scientists can better
predict the impact of human activities on ecosystems and develop strategies
for sustainability.



3. Engineering

In engineering, particularly in chemical and mechanical engineering, the law
of conservation of mass is applied in the design of reactors, distillation
columns, and other systems where mass transfer and chemical reactions are
involved. Engineers utilize this principle to optimize processes, improve
efficiency, and minimize waste.

4. Forensic Science

Forensic scientists apply the law of conservation of mass in crime scene
investigations. By analyzing the mass of substances present at a crime scene,
they can draw conclusions about the events that took place and reconstruct
the sequence of actions.

Conclusion

The law of conservation of mass is a fundamental principle that underpins
much of modern science. Through various examples, from combustion reactions
to everyday occurrences, we see that mass remains constant in closed systems.
Its applications span multiple disciplines, emphasizing its importance in
scientific research, environmental studies, engineering, and forensic
investigations. Understanding this law not only enhances our comprehension of
chemical processes but also guides us in making informed decisions regarding
resource management and environmental sustainability. By recognizing the
interconnectedness of mass and energy in our world, we can strive for a more
sustainable future.

Frequently Asked Questions

What is the law of conservation of mass?
The law of conservation of mass states that mass cannot be created or
destroyed in a chemical reaction; it can only change forms.

Can you provide a simple example of the law of
conservation of mass in action?
A classic example is burning wood. When wood burns, it transforms into ash,
gases, and heat, but the total mass of the products equals the mass of the
original wood plus oxygen consumed.



How does the law of conservation of mass apply in a
closed system?
In a closed system, the total mass remains constant over time, even though
the substances may change forms due to chemical reactions.

What experiments can demonstrate the law of
conservation of mass?
One common experiment is mixing vinegar and baking soda in a sealed
container. The mass before and after the reaction remains unchanged,
illustrating mass conservation.

Why is the law of conservation of mass important in
chemistry?
It is fundamental for balancing chemical equations, ensuring that the mass of
reactants equals the mass of products, which is crucial for predicting
reaction outcomes.

Does the law of conservation of mass apply to
nuclear reactions?
In nuclear reactions, while mass is not conserved in the traditional sense,
the total energy (mass-energy equivalence) is conserved, as described by
Einstein's equation E=mc².

How did Antoine Lavoisier contribute to the law of
conservation of mass?
Antoine Lavoisier is credited with formulating the law of conservation of
mass in the late 18th century by conducting detailed experiments that
quantified reactants and products in chemical reactions.
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