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Overview of Steam Distillation
Lazar.zenit/Wikimedia Commons/CC BY 4.0
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Steam distillation is a type that is employed particularly for materials sensitive to high temperatures. It is a
method that separates non-volatile contaminants from high-boiling compounds with the help of steam is a
specific type of distillation utilized for temperature-sensitive materials such as natural aromatic compounds. It
was previously a popular laboratory technique for the purification of organic substances. It entails distilling at
lower temperatures that reduce the degradation of the intended products.

The term &#8220;steam didtillation& #8221; is employed for a batch of continuous distillation using open
steam. The liquid is distilled by directly injecting open steam into the distillation still, where the steam carries
the vapors of the volatile liquid component and is subsequently condensed to separate the liquid from
water.Steam distillation is achievable only when the following conditions are met:

When a mixture of two nearly immiscible liquids is heated, the liquid exerts itsvapor pressure as a function of
temperature as if the other constituent were not there.As the temperature rises, the entire system&#8217;s
vapor pressure alsoincreases. Boiling begins when combinedvapor pressures of the two immiscible liquids
exceed theatmospheric pressure.

This allows for the purification of numerous organic molecules that are insoluble in water at temperatures
much below the temperature at whichdecomposition occurs omobenzene, for instance, has a boiling point of
156 OC, whereas water has a boiling point of 100 OC. However, a mixture of the two boils at 95 OC. Thus,
bromobenzene can be readily distilled at 61 OC below itstypical boiling point.

Most organic molecules are complex anddo not dissolve in water.However, they produce a mixture that can be
separated if it is allowed to settle down. During this process, theorganic molecules float to the top when the
water settles down.According to the steam distillation method& #8217;s principle, the system& #8217;s vapor
pressure will rise when a mixture of two or more immiscible liquids is heated due to the combined vapor
pressure of two immiscible liquids. This permits components with high boiling points to evaporate at even
lower temperatures by allowing them to form a mixture with water.

In this extraction technique, steam passes through the organic matter and is condensed, resulting in a mixture

of the steam and the substance. The additional stem is now heated after passing through the entire mixture.
This causes the mixture to evaporate. Due to the lower vapor pressure, the required organic components
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evaporate as part of the mixture. So organic materials are extracted from the mixture.

The evaporated mixture of steam and organic molecules flows through the container, with cold water entering
from one end. After passing through the cold water, the evaporated mixture also consists ofcold water. The
mixture is now fed through the hot water from the other end. As aresult, the mixture condenses.The mixtureis
collected and settled for separation. The extracted organic chemicals appear at the top. They are then separated
by filtering the water from below.

The distinctive smell of many naturally existing plants is caused by volatile oilswhich exist in low
concentrations in these plants. These essential oils contribute to the distinct odor of numerous plants, including
eucalyptus, citronella, garlic, oranges, roses, peppermint, and many more.Unfortunately, when heated to
higher degrees, many of these oils decompose.

In general, steam distillation is employedto extract essential oils because steam distillation uses low-pressure
steam to replace volatile compounds in plant material. Aside from that, steam distillation aids in
controllingthetemperature and the amount of steam applied to the plant material during the extraction process.
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