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Antoine Lavoisier Performed His Classic Twelve-day Experiment In 1779 Which
Has Become Famous In History. This groundbreaking experiment marked a pivotal
moment in the history of science, laying the foundation for modern chemistry. Lavoisier's
meticulous approach and innovative methodologies not only enhanced our understanding
of chemical reactions but also challenged long-standing theories about the nature of
matter. In this comprehensive article, we will explore the details of this historic
experiment, its significance, and its lasting impact on scientific progress.

Introduction to Antoine Lavoisier and His
Scientific Contributions

Who Was Antoine Lavoisier?
Antoine Lavoisier (1743–1794) was a French chemist often referred to as the "Father of
Modern Chemistry." His work revolutionized the scientific understanding of chemical
processes during the late 18th century. Lavoisier's dedication to precision and systematic
experimentation transformed chemistry from a qualitative art into a rigorous quantitative
science.

Major Contributions to Chemistry
Some of Lavoisier's significant contributions include:
- Discovery of the role of oxygen in combustion
- Development of the modern conservation of mass principle
- Introduction of a systematic chemical nomenclature
- Debunking the phlogiston theory, which previously explained combustion and oxidation

The Context and Significance of the 1779 Twelve-
day Experiment

Background Leading to the Experiment
Prior to 1779, chemists believed that substances such as air, or "vital air," played a key
role in combustion and respiration. The phlogiston theory, which posited that combustible
materials contained a substance called phlogiston that was released during burning, was



dominant but increasingly questioned. Lavoisier aimed to provide concrete experimental
evidence to support his new theories about oxidation and the composition of air.

The Importance of the Experiment
Lavoisier's twelve-day experiment was designed to:
- Demonstrate the role of oxygen in combustion
- Show that mass is conserved during chemical reactions
- Disprove the phlogiston theory
- Establish a new understanding of chemical processes involving gases

This experiment became a cornerstone in establishing the modern scientific method in
chemistry.

Details of the Twelve-Day Experiment

Preparation and Setup
Lavoisier meticulously prepared his experimental apparatus, which included:
- A sealed, airtight vessel to contain the reaction
- A mixture of materials to be burned (such as phosphorus or sulfur)
- Precise measurement tools for mass and volume
- A controlled environment to monitor temperature and pressure

He also prepared a system to collect and analyze gases produced during the reaction.

The Procedure
The experiment involved several key steps:
1. Initial Measurements: Lavoisier recorded the initial mass of the materials and the air in
the vessel.
2. Combustion Process: He ignited the materials inside the sealed container, allowing
oxidation to occur.
3. Monitoring Over Twelve Days: The reaction was carefully observed over an extended
period, ensuring that all variables remained controlled.
4. Collection of Gases: Gases released during combustion were captured and analyzed.
5. Final Measurements: After twelve days, Lavoisier measured the remaining materials
and gases to assess mass changes.

Throughout the process, Lavoisier maintained rigorous documentation and measurements,
ensuring the experiment's accuracy and reproducibility.

Key Observations and Results
- The total mass of the system remained constant before and after the reaction, supporting



the law of conservation of mass.
- The combustion process involved the combination of the material with a component of
the air—later identified as oxygen.
- The gases produced during burning included a new substance, which was responsible for
oxidation.
- The experiment demonstrated that oxygen was essential for combustion and respiration,
overturning the phlogiston theory.

Scientific Impact and Legacy

Disproving the Phlogiston Theory
Lavoisier's experiment provided compelling evidence that combustion involved a chemical
combination with a substance (oxygen), not the release of phlogiston. This shift in
understanding marked a turning point in chemistry, moving away from outdated theories.

Establishing the Law of Conservation of Mass
By meticulously measuring the mass before and after the reaction, Lavoisier confirmed
that mass is conserved in chemical reactions. This principle became fundamental to
chemical science and guided future research.

Advancement of Modern Chemistry
The experiment laid the groundwork for:
- The development of a systematic chemical nomenclature
- The identification and characterization of elements and compounds
- The understanding of chemical reactions involving gases

Lavoisier's work set the stage for the periodic table and modern chemical equations.

Modern Relevance of Lavoisier’s Twelve-day
Experiment

Educational Importance
The experiment is often cited in chemistry curricula worldwide as an example of scientific
rigor and innovation. It emphasizes the importance of precise measurement, control of
variables, and systematic experimentation.



Inspiration for Scientific Methodology
Lavoisier’s approach exemplifies the scientific method’s application—hypothesis
formulation, controlled experimentation, data collection, and analysis—serving as a model
for scientists today.

Impact on Scientific Technologies
Understanding the role of oxygen and mass conservation has led to advances in fields such
as:
- Combustion engineering
- Environmental science
- Medical sciences related to respiration
- Industrial processes involving gases

Conclusion
Antoine Lavoisier's twelve-day experiment in 1779 remains one of the most influential
experiments in scientific history. Through meticulous design and execution, Lavoisier
challenged prevailing theories and established fundamental principles that underpin
modern chemistry. His demonstration of the role of oxygen in combustion and the
conservation of mass revolutionized scientific understanding, paving the way for countless
discoveries and technological advancements. Today, his experiment continues to inspire
scientists and educators alike, reminding us of the power of precise experimentation,
critical thinking, and scientific innovation in unlocking the secrets of nature.

References and Further Reading
- Lavoisier, Antoine. Elementary Treatise on Chemistry (1789)
- Gordon, R. M. The History of Chemistry (2000)
- Klein, H. The Chemical Revolution: Lavoisier and Modern Chemistry (2010)
- Science History Institute. Antoine Lavoisier and the Conservation of Mass (Online
resources)

---

By understanding the significance of Lavoisier’s twelve-day experiment, students and
enthusiasts gain insight into the development of scientific principles that continue to
influence chemistry and related sciences today.

Frequently Asked Questions

What was Antoine Lavoisier's famous twelve-day



experiment in 1779 about?
Antoine Lavoisier's twelve-day experiment in 1779 was designed to study the nature of
combustion and the role of oxygen in burning processes, leading to the discovery of
oxygen's importance in chemical reactions.

Why is Antoine Lavoisier's 1779 experiment considered
a landmark in chemistry?
Because it helped establish the modern theory of chemical reactions, particularly the role
of oxygen in combustion and respiration, and led to the understanding of conservation of
mass.

What was the main hypothesis tested during Lavoisier's
twelve-day experiment?
Lavoisier hypothesized that combustion involved a substance combining with a component
of air, which he identified as oxygen, challenging the phlogiston theory of the time.

How did Lavoisier conduct his twelve-day experiment?
He carefully measured and controlled the combustion of materials like phosphorus and
sulfur in sealed containers over twelve days, monitoring gas exchanges and mass changes.

What were the key discoveries resulting from Lavoisier's
experiment?
Lavoisier demonstrated that mass is conserved in chemical reactions and identified oxygen
as a key element involved in combustion, fundamentally changing chemical science.

How did Lavoisier’s experiment influence the
development of modern chemistry?
It led to the rejection of the phlogiston theory, the formulation of the law of conservation
of mass, and the establishment of a systematic chemical nomenclature.

What challenges did Lavoisier face while performing his
twelve-day experiment?
He faced technical challenges such as preventing gas leaks, maintaining precise
measurements, and controlling environmental conditions over the extended period.

Was Lavoisier's experiment replicated or verified by
other scientists?
Yes, his findings were confirmed by subsequent scientists, solidifying the understanding of



oxygen's role and the principles of modern chemical reactions.

How did the scientific community react to Lavoisier's
findings from the twelve-day experiment?
The scientific community widely accepted his conclusions, which marked a turning point in
chemistry and replaced older theories like phlogiston with a modern understanding.

What is the historical significance of Antoine Lavoisier’s
1779 twelve-day experiment?
It is considered one of the most important experiments in the history of science because it
laid the foundation for modern chemistry, emphasizing careful measurement and scientific
methodology.

Additional Resources
Antoine Lavoisier Performed His Classic Twelve-day Experiment In 1779 Which Has
Become Famous In History

In 1779, French chemist Antoine Lavoisier embarked on an ambitious scientific endeavor
that would revolutionize our understanding of chemical processes and establish
foundational principles of modern chemistry. His twelve-day experiment, conducted with
meticulous precision and innovative methodology, not only confirmed the nature of
combustion but also laid the groundwork for the Law of Conservation of Mass—an idea
that would become a cornerstone of scientific theory. This experiment is often regarded as
a turning point in the history of science, marking the transition from alchemical traditions
to empirical scientific inquiry. In this article, we delve into the details of Lavoisier’s
groundbreaking work, exploring the scientific context of the era, the specific procedures
of his experiment, and its profound implications.

---

The Scientific Context of the 18th Century

To appreciate the significance of Lavoisier’s experiment, it’s essential to understand the
scientific landscape of the 18th century. During this period, chemistry was in a transitional
phase, evolving from mystical alchemy into a more systematic and empirical science.

Prevailing Theories and Mysticism

- Alchemical Roots: Many scientists still adhered to alchemical theories, which posited the
existence of mystical substances and processes.
- Phlogiston Theory: A dominant but flawed explanation for combustion, suggesting that a
substance called “phlogiston” was released during burning.

Challenges and Limitations



- Lack of Quantitative Analysis: Experiments often lacked precise measurements, leading
to conflicting theories.
- Inconsistent Results: The scientific community struggled to reconcile observations with
existing models, creating a need for systematic experimentation.

The Need for a Paradigm Shift

- The scientific community was ripe for a new framework—one based on measurable
phenomena and reproducible results—that could explain combustion and other chemical
reactions more accurately.

---

Antoine Lavoisier: The Father of Modern Chemistry

Antoine Lavoisier emerged as a pioneering figure within this context, advocating for
rigorous experimentation and quantitative analysis.

Early Life and Scientific Background

- Background: Trained as a lawyer, Lavoisier’s interest in science grew, and he became a
member of the French Academy of Sciences.
- Innovations: He introduced precise measurements and controlled experiments to study
chemical reactions.

His Contributions Before 1779

- Identification of Elements: Recognized that water was a compound, not an element.
- Standardization of Chemical Nomenclature: Developed systematic naming conventions
still used today.
- Refutation of Phlogiston Theory: Provided compelling evidence against the phlogiston
hypothesis, setting the stage for his famous experiment.

---

The Twelve-Day Experiment: Objectives and Planning

Lavoisier’s core objective was to definitively demonstrate that combustion involved a
chemical combination with a component of the air—later identified as oxygen—rather than
the release of a mystical substance.

Hypotheses and Goals

- Main Hypothesis: Combustion involves a chemical process with a component of air
(oxygen).
- Goals:
- Measure the mass of substances before and after combustion.
- Track the consumption of air and the formation of combustion products.
- Confirm the conservation of mass during chemical reactions.

Experimental Setup and Equipment



Lavoisier’s meticulous approach involved specialized apparatus, including:

- A sealed, airtight vessel to contain the experiment and prevent external interference.
- A balance capable of measuring small mass changes with high precision.
- A furnace and combustion chamber for controlled burning.
- Collection devices for gases to analyze the composition before and after reactions.

---

Execution of the Twelve-Day Experiment

The experiment, conducted over a period of twelve days, was a tour de force of scientific
rigor, involving several iterations and careful measurements.

Step-by-Step Procedures

1. Preparation of the Combustion Substance:
- Lavoisier used mercury calx (mercuric oxide) as his primary material—an element that
decomposes upon heating.

2. Initial Measurements:
- Precise weighing of the mercury calx and the sealed vessel.
- Recording atmospheric conditions to account for external variables.

3. Heating and Combustion:
- The calx was heated in a closed system, causing it to decompose, releasing a gas—what
we now call oxygen.
- The process was carefully monitored, with continuous measurements of temperature and
mass.

4. Collection and Analysis of Gases:
- Gas produced was collected and analyzed to confirm its composition.
- The remaining calx was weighed again to assess changes.

5. Repetition and Refinement:
- The process was repeated multiple times, adjusting variables to ensure reproducibility.
- A control was maintained to prevent contamination or loss of gases.

Key Observations and Data Collection

- The total mass of the system before and after combustion remained essentially constant,
within experimental error.
- The mass of the remaining calx decreased, indicating a transfer of matter to the gaseous
phase.
- The collected gas was demonstrated to be oxygen, supporting the hypothesis.

---

Results and Scientific Significance

Lavoisier’s twelve-day experiment yielded results that challenged existing theories and



provided new insights into chemical reactions.

Confirmation of the Conservation of Mass

- Core Finding: The total mass of the system remained unchanged during combustion.
- Implication: Matter cannot be created or destroyed in chemical reactions, contradicting
the phlogiston theory.

Identification of Oxygen's Role

- Demonstrated that combustion involved a chemical combination with a component of
air—oxygen.
- Established that air is composed of different gases, with oxygen being vital for
combustion.

Impact on Chemical Theory

- Led to the rejection of mystical explanations in favor of empirical evidence.
- Contributed to the development of the modern chemical nomenclature.
- Provided a framework for future quantitative studies of chemical reactions.

---

Broader Impacts and Legacy

Lavoisier’s experiment did not merely confirm a new theory; it revolutionized the scientific
method itself.

Establishment of the Law of Conservation of Mass

- The core principle that mass remains constant in chemical reactions became a
fundamental law, shaping centuries of scientific inquiry.

Foundation for Modern Chemistry

- His work laid the foundation for understanding chemical elements, compounds, and
reactions.
- Inspired subsequent scientists like Joseph Priestley and John Dalton.

Influence on Scientific Methodology

- Emphasized careful measurement, control of variables, and reproducibility.
- Moved chemistry away from mystical explanations towards a rigorous, empirical science.

---

Conclusion: A Turning Point in Scientific History

Antoine Lavoisier’s twelve-day experiment in 1779 stands as a testament to scientific
ingenuity and perseverance. It exemplifies how meticulous experimentation, combined
with innovative reasoning, can overturn centuries-old theories and catalyze new scientific



paradigms. His work not only clarified the nature of combustion but also established
principles that continue to underpin chemistry today. Despite his tragic death during the
French Revolution, Lavoisier’s legacy endures—a shining example of how scientific rigor
can illuminate the hidden workings of the natural world, transforming mysticism into
knowledge. His classic experiment remains a cornerstone of scientific education, inspiring
generations of chemists and scientists around the globe.
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