Distillation

Distillation is a process by which a mixture of substances are sepa-
rated thermally. It utilises the evaporation of the liquid sample by
heating, and then condensation of its vapours by cooling and sub-

sequently collected in a receiver.

Theoretical background

Distillation (Latin; destillare, to drip
down) is the evaporation of a liquid con-
sisting of any number of components
and the subsequent condensation of
the vapour, to give the distillate.
Fractionated distillation is the thermal
separation of at least two distillates on
the basis of them having different boiling
points.

Method

Materials which are temperature sensi-
tive must be treated with care to avoid
decomposition. Therefore, is it impor-
tant to have gentle, indirect heating.
The working principle of the BUCHI
Glass Oven B-585 utilises a glass tube
which is coated with a transparent and
electrically conductive layer. This way of
heating delivers moderate heat radia-
tion, which is evenly distributed across
the entire heating surface and facili-
tates heat entry of the material without
direct contact of the heat source, thus
minimising thermal decomposition. The
glass on which the layer is coated on
has good heat conductivity and high
thermal capacity, therefore the majority
of the heat generated is radiated in-
ward.

The electrically conductive layer pro-
vides fast heating to the oven and
since 75% of the heat is supplied to the
material is by radiation and only 25% by
convection, sample heating is quick.
The oven heats up to 300°C and the
internal temperature is monitored by an
integrated sensor. And since the glass
oven is completely transparent, visual
observation of the sample is possible,
thereby any decomposition can be ob-
served and actions can be taken.

Two type of distillation are possible with
the glass oven: simple distillation and
fractionated distillation. Simple distilla-
tion is accomplished by having one ball
in the oven and another ball outside,
being cooled. Fractionated distillation is
starts with up to balls in the oven, and
one outside. As each fraction is col-
lected, one of the balls in the oven is
shifted outside to collect the next frac-
tion. The process of simple distillation
can be compared to that of a rotary
evaporator, but on a much smaller
scale.
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Simple distillation with the
B-585 ball tube

The distillation is achieved by placing
the sample in a glass ball, positioned
inside the oven. A second ball, which
is connected to the first one, is
placed outside the oven and is
cooled using a cooling device. The
oven is then heated to enable distilla-
tion. The evaporated solvent or prod-
uct is condensed by the cooling de-
vice, preventing it from being sucked
into the pump and subsequently, the
atmosphere. Rotation of the ball tube
optimises heat transfer and reduces
boiling of sample.

The heating temperature, which is
set at around 10°C to 40°C above
the boiling temperature of the sample
(depending upon type of material and
pressure), is regulated by a vacuum
controller, are the relevant. The heat-
ing temperature is typically set at
around 10°C to 40°C above the boil-
ing temperature of the sample (de-
pending on type of material and pres-
sure). A vacuum controller may be
used to regulate process parameters
for distillation.

For thermally unstable substances, it
is preferable to use low vacuum and
for solvents with very low boiling
point, it is advisable to use a vacuum
system with a secondary condenser
in order to condense residual sol-
vents.

Fractionated distillation

Mixtures of products can be sepa-
rated as long as there is a difference
of 20°C or more between the indi-
vidual components. As many balls as
components in the mixture can be in-
terconnected (but only a maximum of
four balls may be placed in the oven.

Example: A three-component mix-
ture needs 1 end-ball and 2 mid-balls.

The mixture that is to be separated is
placed into the end ball. All the balls
except for the last empty glass ball
are inserted into the oven chamber,
with the last glass ball cooled in the
cooling device (with ice or dry ice-al-
cohol mixture).

The temperature of the oven then is
increased until distillation of the com-
ponent with lowest boiling point be-
gins.

Once the distillation of this fraction is
complete, i.e. volume does not in-
crease in the received fraction (in the
cooled ball), the distillation is halted.

The next ball is then pulled from the
oven and the temperature is in-
creased. Thus the next high-boiling
component is distilled and deposited
in the second cooled ball. This proce-
dure repeats itself until all balls are
filled with fraction.
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