
Michael Faraday: The Chemical History of a
Candle and Its Impact on Our Understanding
of Combustion
Michael Faraday was a renowned English scientist who made significant
contributions to the fields of electromagnetism and electrochemistry.
Among his many notable works, his "Chemical History of a Candle" stands
out as a masterpiece that captivated audiences with its engaging and
informative exploration of the science behind combustion.

In 1860, Faraday delivered a series of six lectures to a young audience at
the Royal Institution in London. These lectures were intended to provide a
comprehensive understanding of combustion, using the humble candle as
a central example. The lectures were met with great enthusiasm and were
later published in book form, becoming a classic text in chemistry
education.

Faraday's lectures were not merely theoretical discussions; he used a
series of captivating experiments to illustrate the principles of combustion.
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Faraday began by lighting a candle and observing its flame. He noted that
the flame consisted of three distinct regions: the inner dark zone, the
luminous zone, and the outer non-luminous zone. He explained that the
dark zone was where the fuel (wax) vaporized and mixed with air, while the
luminous zone was where the mixture burned with a bright yellow glow. The
non-luminous zone was where the combustion products (carbon dioxide
and water vapor) escaped into the atmosphere.

Next, Faraday demonstrated how to collect the products of combustion. He
placed a cold glass jar over a burning candle, capturing the water vapor
and carbon dioxide. By weighing the jar before and after the experiment, he
showed that the mass of the products of combustion was greater than the
mass of the original candle. This observation provided evidence that
combustion involved a chemical change, rather than simply a physical one.

Faraday emphasized the crucial role of oxygen in combustion. He showed
that a candle would not burn in a sealed container where oxygen was
absent. He also demonstrated that the addition of pure oxygen to a burning
candle intensified the flame and increased the rate of combustion.

Through his experiments and explanations, Faraday established several
key findings about combustion:

Combustion is a chemical process that involves the reaction of a
fuel with oxygen.
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The products of combustion are different in composition from the
original fuel.

The amount of oxygen required for complete combustion
depends on the specific fuel.

Combustion is a self-sustaining process that releases heat and
light.

"The Chemical History of a Candle" had a profound impact on the scientific
understanding of combustion and its practical applications:

Faraday's lectures and book became a foundational text for chemistry
education. They introduced students to the basic principles of combustion
in a clear and engaging manner. The experiments described in the book
became standard demonstrations in chemistry classrooms around the
world.

Faraday's findings had significant implications for the development of
lighting and heating technologies. By understanding the role of oxygen in
combustion, inventors were able to design more efficient stoves, lamps,
and other devices that burned fuels more effectively.

The principles of combustion outlined in "The Chemical History of a
Candle" found practical application in industries such as manufacturing,
mining, and transportation. By controlling the combustion process,
engineers could optimize the performance of engines, boilers, and other
machinery.

Michael Faraday's "The Chemical History of a Candle" is a timeless classic
that revolutionized our understanding of combustion and its applications.



Through his engaging lectures and compelling experiments, Faraday
illuminated the intricate chemical processes behind the simple act of
burning a candle, paving the way for countless advancements in science
and technology.
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