
WHAT IS DISTILLATION

Here is an explanation of the process of distillation, a common method used in chemistry to separate substances.

As implied by the name, the boiling point of the azeotrope is greater than the boiling point of either pure
component. Continuous distillation differs from batch distillation in the respect that concentrations should not
change over time. This results in a more detailed control of the separation process. Idealized distillation
model[ edit ] The boiling point of a liquid is the temperature at which the vapor pressure of the liquid equals
the pressure around the liquid, enabling bubbles to form without being crushed. In a perfect situation, the
temperature at the top of the fractionating cylinder would be same as the boiling point of the lower boiling
compound and the temperature in the distillation jar is same as the boiling point of the mixture of the fluids.
The idea is to give operators a better understanding of the physical structure inside. Reflux is a flow from the
condenser back to the column, which generates a recycle that allows a better separation with a given number
of trays. More theoretical plates lead to better separations. In heating a mixture of substances, the most volatile
or the lowest boiling distills first, and the others subsequently or not at all. Equilibrium stages are ideal steps
where compositions achieve vaporâ€”liquid equilibrium, repeating the separation process and allowing better
separation given a reflux ratio. A mixture with a given composition has one boiling point at a given pressure
when the components are mutually soluble. Fractions of the distillate, which are collected over a small
temperature range, will be essentially purified; several fractions should be collected as the temperature
changes and these portions of the distillate should be distilled again to amplify the purification that has already
occurred. This method can remove the need to add other chemicals to a distillation, but it has two potential
drawbacks. As it rises, it cools, condensing on the condenser walls and the surfaces of the packing material. In
reality, fractions of the distillate must be collected because as the distillation proceeds, the concentration of the
higher boiling compound in the distillate being collected steadily increases. Examples of uses of distillation
include purification of alcohol, desalination, crude oil refining, and making liquefied gases from air. Improper
column mass balance â€” Operators should also routinely monitor the column mass balance. High boiling
azeotropes, such as a 20 weight percent mixture of hydrochloric acid in water, also exist. By kind permission
of Koch-Glitsch, LP. If any vapour escapes at the joints, it might come into direct contact with the heater and
ignite. Molecular distillation is vacuum distillation below the pressure of 0. Learn More in these related
Britannica articles:. Slowly and eventually the temperature inside the apparatus will start to change. The
idealized model is accurate in the case of chemically similar liquids, such as benzene and toluene. In this
operation the vapours from a distillation are repeatedly condensed and revaporized in an insulated vertical
column. Continuous distillation produces a minimum of two output fractions, including at least one volatile
distillate fraction, which has boiled and been separately captured as a vapor and then condensed to a liquid.
The distillation process is used to separate components based on their boiling points. Idealized models of
distillation are essentially governed by Raoult's law and Dalton's law and assume that vaporâ€”liquid
equilibria are attained. General improvements[ edit ] Both batch and continuous distillations can be improved
by making use of a fractionating column on top of the distillation flask. Initially, distillation is believed to
have been used to make perfumes. The irregular impurity distribution in the condensate that is efficiency of
purification increases with number of repetitions of the process. There is a temperature difference across the
column hot at the bottom, cool at the top. Purity was improved by further distillation of the condensate. This
technique is referred to as vacuum distillation and it is commonly found in the laboratory in the form of the
rotary evaporator. For these cases, the vapor pressures of the components are usually different enough that the
distillate may be sufficiently pure for its intended purpose. The ratio in the liquid will be determined by how
the original mixture was prepared, while the ratio in the vapor will be enriched in the more volatile compound,
A due to Raoult's Law, see above. When the total vapor pressure reaches the pressure surrounding the liquid,
boiling occurs and liquid turns to gas throughout the bulk of the liquid.


