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DRecdorisation plant for farty oils

The preasent invention relates to a deodorisation plant
for fatty oils comprising a vessel connected to a vacuum

source.

When producing consumer products from different vege-
table or animal cils deodorisation is a part in the
refining process. During the deodorisation the oil is
heated to a high temperature 180-275°C in order to drive
off volatile impurities and undesired substances from
the oil. These substances have a lower boiling point
than the different triglycerides which constitute the
fatty oil. The deodorisation is carried through under
vacuun conditions, 1-20 mbar absolute pressure, and the
removal is facilitated by addition of deodorisation gas
to the oll. The gas facilitates the removal of undesired
substances.

On the market there are today a large number of diffe-~
rent deodorisation plants, both for continuous flow
through the plant and with a batchwise treatment of the
oil. During continuous deodorisation the oil Jsually
flows over a number of trays or containers which are
stacked vertically in a cilrcular shell manner. In the
bottom of the trays or containers there are means for
addition of gas. Alternatively the gas may be added by
using a means with siphon effect. 0il and gas are forced
upwards in an sjector tube towards a deflection plate
and ig finely divided against the same. The oll is added
to the vessel in the upper part of the plant and flows
from an upper container to the next container. In order
to control the flow through the containers these are
provided with screening plates, such that the oll flows
from an inlet at a certain place in the container to an
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outlet in another place. The halding time in the vessel
is set to & certain value depending on the geometry of
the flow channels. The switch-over time between

different products is long.

When the decdorisation is carried through in batches all
operations (distillation and heat holding for bleaching)
usually take place in the same vessel. This method of
working makes rapid changes between different oil
products possible, but the helding time is long since 1t
dependé both on distillation and heat transfer effect.

The present invention offers a solution of the problem
to rapidly change the holding time for different opera-
tions in the deodorisation plant but still malke it
possible to rapidly change between different oil
products. A deodorisation plant according to the inven-
tion comprises a vessel connected to vacuum in which
there is both a distillation column filled with the
structured pachking material, through which column the
0il which shall be deocdorised is brought to flow under
influence of the gravity and meet decdorisation gas in
counter-current, and a number of trays for collection of
oil provided with drainage outlets in their lower parts,
in which trayvs the o0ll is treated in batches with
deodorisation gas. The vessel is in its upper part
provided with an inlet for oil and a connection to a
vacuum source and with an outlet for cil in its lower
part.

The column 1s as mentioned filled with a structured
packing material the purpose of which is to create an
increased area of contact and an increased time for
contact between the oil and the deodorisation gas. Such

packing material is available on the market and is used
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for many different purposes. The time for passing the
column is usually 5-15 min. Due to the efficiency of the
column the desired deodorisation {(removal of volatile
impurities) may take place also at lower temperatures,
which diminishes the formation of transfatty'acids. Tha
working pressure (vacuum)} may be kept low, below 5 mbar
and if desired also below 1 mbar. The efficient contact
in the column also results in a lower demand on the

amount of deodorisation gas.

Usually the column is arranged uppermost in the wvessel,
but 1if it is desirable one or several trays for a first
bachwise treatment may of course be arranged above the
column. If the distillation column is arranged at the
top of the vessel the oll is suitably added to the sanme
heated to a desired high temperature. The holding time
in the vessel may be chosen to 20-75 min.

With advantage the trays are without flow directing
insets, but provided with means for supply of deodo-
risation gas in the vicinity of the bottom of the tray.

A connection for deodorisation gas is arranged in the
lower part of the wvessel close to the outlet £rom the

vessel.

A deodorisation plant according to the invention is
preferably provided with tubes which connect the space
ahove each tray with the space under the column, which
makes it possible to achieve a desired vacuum level in
the whole vessel.

according to the invention a heat exchanger may with
advantage be arranged in the outlet from the vacuum
vessel. This heat exchanger is dividad in sections which
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are connected to sach other by cut-aff valves. In each
section there are means for supply of deodorisation gas.
The sections are preferably arranged at different height
making it possible for the oil to flow from section to
section by gravity. The treated oil from the vacuum
vessel enters the uppermost section. In each section
there is also a tube through which oil to be treated in
the vessel is directed. This untreated oil is heated by
the treated oil which is valuable for energy saving
reasons. The deodorisation gas, which is used in the
heat exchanger, is led to the space below the column and

is uvsed for decdorisation purposes also in the column.

The deodorisation plant according to the invention is
described further with reference to the attached
drawing, fig 1 of which shows the plant as such, while
fig 2 schematically shows how the plant can be used in
order to be able to change rapidly between different oil
products. Fig 3 shows a perspective drawing of the heat

exchanger connected to the vacuum vessel.

As may be seen in fig 1 the decdorisation plant compri-
ses a vessel 1 provided with a connection toc a vacuum
source. In the upper part of the vessel there is a
distillation column 3 consisting of a structured packing
material which completely fills the cross-section of the
vessel. In the lower part of the vessel there are hot-
toms 4, 4' which are provided with ocutlet openings 5,5
in their lower part. Below the outlet there are cut-off
valves 6, 6'. These bottoms 4, 4' and the circular walls
of the vessel form trays in which the oil is collected.
In the upper part of the vessel there is a supply tube 7
for the oil product which is to be treated in the
vessel. Over the column there are means B to distribute
the added oil product over the whole cross~ section of
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the vessel. In the bottom of the vessel there is also a
tray formed by the lower part of the vessel with an
outlet 9 through which treated product is drawn away.
Gutside the vacuum vessel there is 8 tube 10 which
connects the space under the lowest bottom 4' with the
space under the column 3. Also the space between the
bottoms 4 and 4' is connected to the space under the
celumn 3 through the tubes 10 and 11. Just over the
bottoms 4, 4' there are inlet tubes 12, 12' for decdo-
risation gas. An inlet tube 13 for such gas is also
arranged in the bottom tray.

A plant of the kind shown now may be used in the follo-
wing way. The oil which is to be treated in the deodori-
sation plant is pretreated in a manner known p2r s& by
preheating deaeration and heating with a further removal
of air to a deodorisation temperature of 250-260°C.

After this heating the oil is directed into the deodo--
risation plant by way of the pipe 7 and is distributed
over the cross-section ¢of the coclumn 3. The o0il flows
downwards through the column in the form of thin films
which continuously are transformed and redivided by the
inert packing material. In the column the oil film meets
deocdorisation gas in counter-current. In the vessel
which by way of the connection 2 is connected to a
vacuum source there is a pressure of 0,5-20 mbar. The
deodorisation gas usually consists of steam but
nitrogen gas or carbon dioxid may also be used.

Volatile, undesired products are set free from the oil
during influence of the deodorisation gas and vacuum,

Whén the oil has passed the column it is collected in a
first tray surrounded by the walls of the vessel, which
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is formed over the bottom 4. Close to the bottom 4 there
is a means 12 for supply of decodorisation gas. Into this
tray the main part of the gas is supplied which gas
after having passed the amount of collected oil flows
upwards against the lower part of the column. The oil
which has flown through the column in a continuous way
is collected in the tray which is limited by the bottom
4. In this the oil is kept during & desired time, while
it is flown through by deodorisation gas. During this
treatment a chemical effect on the oil takes place as a
consequence of the high temperature. Due to the fact
that gas the whole time flows through the oil undesired,
breaking down products are removed.

After the desired holding time the valve 6 is opened and
the oil is transferred to the next tray formed by the
bottom 4' and the walls of the vessel. Alsoc in this tray
deodorisation gas is supplied by way of the means 12°.

When the desired holding time has been obtained the
valve ' is opened and the oil is collected in the
bottom of the wessel. After a suitable time it is led
away through the outlet 9. Deodorisation gas is added
alsc here by means 13.

From the vesgsel 1 the treated oil is directed to a heat
exchanger 14 where deocdorisation gas is added by means
15. In the heat exchanger there is alsc an U-tube 16
through which ©il, which later is to be treated in the
vessel, is forced to flow. The untreated oil is heated
by the deodorised oil leaving the vessel 1. The chilled
treated oil leaves the heat exchanger through the outlet
i7. The gas leaves the heat exchanger through the tube
18 which is connected to tube 10. By such an arrangement
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the gas, which is used for deocdorisation in the heat
exchanger, 1g utilized also in the column 3.

In the shown embodiment the plant comprises one column

5 and two trays for batchwise treatment. Within the limit
of the invention it is of course possible to work with
further columns and fewer or more trays.

As has been described above the trays for the batchwise
10 reatment are created by the bottoms and the walls of
the vessels. There are no flow directing insets in the
trays but the oil is only collected until a desired
volume has been obtained. The height of the liguid in

each tray may be up to 50-60 cm.

i5
Fig. 3 shows the heat exchanger (economiser) 14 in
detail. As may be seen in the drawing the heat exchanger
is divided into three sections 14, 147 14® which are
connected. The oil enters the uppermost section 14

20 through a pipe connected to outlet 9. Deodorisation gas

is added to each section by means {(not shown in the
drawing). The gas leaves the sections through tubes
connected to tube 18. The oil to be heated is'directed
to an U-tube 186 the in- and outlets of which are shown

25 close to the bottom of each sectlion. At the top of the
section there are sight glasses.

As mentioned the treated oll enters the uppermost
section and leaves the same after a desired holding

30 time. Between the sections there are cut-off valves 19,
19’ which make it possible to use all sections. in the
heat exchanger in succession or to leave one section
empty if one desires to change between oils of different
kinds. The oil flows from section to section due to
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gravity and leaves the heat exchanger through the outlet

17.

The deodorisation plant according to the invention
pregsents grest advantages when one wants to change from
one il product to another. In fig 2 it is described
schematically how such a change may take place. The
valves V1 and V2 close the cutlets from the trays, while
the valve V3 closes the outlet from the vessel 1.

when the most of the oil in the bottom of the vessel has
been emptied the oil change is initiated. The supply of
0oil to the column is stopped and the oil which is in the
column is drained to the upper tray. The il which has
been heat treated in the lower tray is transferred to
the lower part of the vessel by opening the valve V2.
The ©il in the upper tray is thereafter directed to the
lower tray by opening the valve V1. When the upper tray
is emptied and the content in the lower tray has been
transferred to the bottom of the wvessel 1, oil change
may take place and new ©il is added to the column. The
new nil is then collected in the upper tray while the
lower tray is empty.
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Claims

1. Deodorisation plant for treatment of fatty oils
comprising a vessel connected to a vacuum source,
characterized 1in that there is a
digtillation column (2} £illed with structured packing
material in the vessel (1)}, through which column the oil
which is to be deodorised is brought to flow under
influence of the gravity and to meet deodorisation gas
in countercurrent, as well as a number of trays for
collection of oil provided with drainage outlets in
their lower parts, in which trays the oil is treated in
a batchwise way with deodorisation gas, at which the
vessel is provided with an inlet (7) for oil and a
connection {2} to a vacuum source in its upper part and

with an outlet (8) for oil in its lower part.

2. Decdorisation plant according to claim 2, c h a -
racterized in that the column (2) is
arranged above the trays in the vessel.

3. Decodorisation plant eccording to claim 1-2, ¢ h a -
racterized in that the trays are without

flow directing insets, but provided with means (12, 12'}
for addition of deodorisation gas to the oil near to the

respective bottom,.

4., Deocdorisation plant according to claim 1-3, ¢ h a-
racterized in that there are means {13) for
supply of deodorisation gas in the bottom tray in the
lower part of the vessel n2ar to the outlet frem the

sana.

5. Dbeodorisation plant according to claim 1-4, ¢ h a -
racterized in that the vessel is provided

PCT/SES7/G1186
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with tubes {10, 11} which connect the spaces above sach
tray with the space under the column, which makes it
possible to obtain a desired vacuum level in the whole

vessel.

6. Deodorisation plant according to claim 1, o ha -~
racterized in that a heat exchanger 14
divided in sections is connected toc the outliet 9 from
the wvessel, which sections are connected to each other
by cut-cff wvalves (19, 19') and provided with means for
supply ©f deodorisation gas.
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£54) Tile: DEODORISATION PLANT FOR FATTY OILS V/

{87) Abstract

A deodorisation plant for treatment of fatty oils comnprises a vessel
(1) connected 10 & vacuum source. In the vesssl there is a distillation
column Alfed with stroctured packing material through which column the
oil which shall be deodorised is btought to flow under influence of gravity
and to mee? & deodorisation gas in counter-current. In the vessed there
is also a number of mays for coliection of ofl provided with dmnagc
outlets in thelr lower part. The ol is traated with deodosisation gas in
a batchwise way in thess ways. The vessel Is provided with an inlet (7
for oil and a connection (2) to & vacuum scurcs in its upper part. In its
fower part there s an cutlet (9) for oil.




