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Processor controlled crude oil distillation system for automatic operation following
ASTM D-5236 (Standard Test Method for Distillation of Heavy Hydrocarbon Mixtures,
Vacuum Potstill Method).

The design is based on the distillation of a charge of 10 — 22 L of crude oil up to a final
temperature of 600 °C AET.

The crude oil is charged into a 33 L stainless steel flask and heated by an electrical heating
bath. The heating bath has 3 horizontal heating zones which can be activated or de-activated
according to the filling level of the flask. All vapors are passing through a DN 100 stainless
steel column and are condensed in an integrated vertical condenser. An additional high
performance condenser made of borosilicate glass which is located on top of the column
construction is required to condensate all remaining light boiling components. All condensed
product is being discharged by means of a tempered gear pump into the fraction collector,
which provides 10 receivers of 1 L volume each. Full receivers can be replaced during
operation. The discharge process is being performed independent from the current system
pressure (atmospheric or vacuum) to avoid any manual discharge in between the different
pressure conditions. The whole processing of the distillation can be visualized all the time by
glass connecting pieces made of borosilicate glass 3.3, a viewing glass in the flask, condenser
and glass intermediate discharge receiver, located between pump and column. The distillation
is performed in several pressure steps (atmospheric and vacuum) until a final atmospheric
equivalent temperature (AET) of 600°C. During distillation residue samples can be automatically
be discharged into the residue fraction collector via a vacuum tight gear pump. Once the final
temperature is reached and distillation is finished the still heated residue in the flask can be
discharged as well from the bottom of the flask. The residue fraction collector is purged with
N2!

For cleaning the system an atmospheric distillation can be carried out with use of a solvent
(Toulol, Xylol or similar).

The PC-based PILODIST- process control system includes control of heating and vacuum as
well as the display and storage of all important process values:

- Temperature of heating bath (PT 100)

- Temperature of product in flask (PT 100)

- Temperature of vapor (PT 100)

- Pressure of distillation (0-100Torr)

The atmospheric and equivalent temperature is calculated and visualized automatically.

To keep all products liquid during the whole process including discharge all lines are being
tempered by a circulation thermostat. A second high performance circulation thermostat for the
main top condenser with high cooling performance ensures condensation of all products.

The safety concept of the system includes a cold trap with a simple drain valve to protect the
vacuum system.

For automatic evaluation of the distillation and distillation curve all weights of sample, cuts and
residue needs to be entered via laptop into the data station.
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Technical Data:
Flask Size:

Flask Charge:

Receiver Capacity:
Operation Temperature:
Operation Pressure:
Power Consumption:

Max. Ambient Temperature:

Dimensions approx.:

33L

80to22L

Each receiver 1 L

Up to 600° C

Vacuum down to 5 x 10-3 Torr

6000 W

25°C

main frame approx. 2800x800x2500mm (w x d x h)
control cabinet frame 800x800x800mm
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