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For the successful distillation
of heat sensitive materials
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Distillation pressures to 0.001 mbars
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Distilling Heat Sensitive Materials

The distillation of heat sensitive materials A&
can be complicated; especially when the

e e thermal
temperature at which distillation must be

performed is high enough to cause ther- E decomposition

mal decompaosition. Although the risk of 2

thermal damage can be greatly reduced by % &
distillation under vacuum, the duration of E a‘?

exposure to even moderate temperatures £ Q-;)

must also be considered. While, in most & -,3&5"5

cases, the risk of thermal decomposition o ne thermal. )
increases exponentially with temperature, decomposition
it also increases linearly with the duration

of thermal exposure. Pressure (mm Hg)

Short path distillation addresses each of these factors by permitting distillation at the
lowest possible pressure with the shortest possible residence time. Unlike conven-
tional "pot" distillation, the residence time of heat sensitive materials in short path dis-
tillation is limited to the time it takes the mixture being distilled to travel under force
of gravity from the top to the bottom of the heated evaporator surface. Though this
depends somewhat of the viscosity of the material being distilled, the residence time
of heat sensitive materials in a KDL-4 short path distillation unit is generally less than 1
to 2 seconds.

Laboratory Series

As the material to be distilled (i.e, the feed stock) enters the evaporator of a KDL-4
short path distillation system, it is immediately distributed as a uniform thin film on
the heated interior surface. As gravity draws the film downward, hot oil circulating
through the surrounding jacket of the evaporator transfer enough heat to the thin
film to cause more volatile components of the feed mixture to evaporate. Once liber-
ated from the surface of the thin film in this way, the resulting vapors travel the short
distance or short path to the internal condenser where they are returned to the liquid
state and travel downward to be recovered as distillate. Meanwhile, remaining con-
stituents of the film are agitated by three strands of rotating wiper rollers which serve
to maintain film thickness and uniformity while aiding the diffusion of more volatile
components to the surface of the film where their concentration has just been re-
duced by evaporation. All components of the mixture remaining in the film as it
reaches the bottom of the heated evaporator surface are recovered as residue. At any
given time, however, it is worth noting that only that portion of the criginal feed ma-
terial comprising the thin film is exposed to the temperature required to effect distilla-
tion. The rest of the feed material remains in the feed vessel.

Also worth noting is the close proximity of the condenser to the heated evaporator
surface. In more conventional wiped film or falling film distillation systems, limits to
the pressure at which distillations can be performed are implicit in the pressure drop
across the connection betwen the evaporator in which the concentration of vapors is
high and the condenser in which the concentration of vapaors is much lower. By locat-
ing the condenser internally, this pressure drop is minimized to the point where it can
generally be disregarded. This, more than anything, is what makes KDL-4 short path
distillation systems ideal for the distillation of heat sensitive materials at pressures as
low as 0.001 mm Hg
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