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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a counter-cur-
rent phase transfer process of organic compounds be-
tween a liquid phase and a gaseous phase. The present
invention also relates to an apparatus for performing said
process, as may be used for instance in the vacuum strip-
ping of organic compounds like edible oils and fats. In
particular the present invention relates to an apparatus
for the phase transfer of one or more organic compounds,
said apparatus comprising a specific arrangement of one
or more packed columns surrounded by one or more
ducts.

BACKGROUND TO THE INVENTION

[0002] Phase transfer processes between a liquid
phase and a gaseous phase and comprising a packed
column are quite common in the processing of oilseeds
and/or organic compounds like edible oils. In the latter
circumstances, phase transfer processes are used to re-
cover the extraction solvent in oilseed extraction plants
and also during the refining of edible oils and fats. Edible
oils and fats, also referred hereinafter as triglyceride oils,
can be of animal origin such as lard or edible tallow, or
of vegetable origin such as but not limited to soya bean
oil, rapeseed oil, palm oil, and lauric oils like palm kernel
oil or coconut oil.
[0003] Refining triglyceride oils usually comprises the
following steps:

- a degumming process to remove phosphorus-con-
taining compounds present in the crude oil,

- a neutralisation process to remove free fatty acids,
- a bleaching process to remove coloured com-

pounds, and
- a deodorisation process to remove malodorous com-

pounds from the bleached oil.

[0004] The number of processing steps involved in the
refining of triglyceride oils can often be profitably re-
duced, for instance by combining the degumming proc-
ess with the bleaching process in the so-called dry deg-
umming process, and/or by combining the neutralisation
process with the deodorisation process in the so-called
physical or steam refining process.
[0005] The deodorisation process and the steam refin-
ing process are vacuum stripping processes. They com-
prise the steps of degassing the oil to avoid oxygen
present in the feedstock from reacting with the triglycer-
ide oil after the oil temperature has been raised, heating
the oil to a temperature that can be as high as 270 °C
under a vacuum of for example 2-20 mbar, contacting
the heated oil with a stripping medium such as steam or
nitrogen, and finally cooling the oil. To save energy, var-
ious means such as counter-current heat exchangers

and thermo-siphons are commonly used.
[0006] The deodoriser used in the deodorisation proc-
ess can be provided with a number of superimposed trays
inside the deodoriser shell to ensure intimate contact be-
tween the stripping medium and the oil being deodorised
or steam refined. The stripping medium may be injected
to each tray of the deodoriser through multiple coils
and/or gas lift pumps. Another way to establish the re-
quired contact between the stripping medium and the oil
being deodorised or steam refined is by employing a
packed column used in cross-flow mode as described in
U.S. Patent No. 2,991,298 or in counter-current flow as
described in U.S. Patent No. 3,506,696. In the latter, the
oil is fed to the top of the packed column and the stripping
medium is fed to said packed column from underneath.
[0007] The packing material in the packed columns
used in the above instances can be Raschig rings as
mentioned in U.S. Patent No. 2,991,298, Pall rings as
mentioned in U.S. Patent No. 3,506.696, a metal cloth
as described in German Laid-Open Application 196 05
286 A1, but it can also be a structured packing material
as mentioned in U.S. Patent No. 6,001,220 describing a
deodorisation plant for fatty materials. Such structured
packing material is for example also described in U.S.
No. Patent 6,713,158, and a method of distributing such
a structured packing material inside a packed column in
such a way that liquid migration in a transverse, horizontal
direction of the column is virtually inhibited has been de-
scribed in U.S. Patent No. 5,486,318.
[0008] Because the deodoriser operates under vacu-
um, a pump is used to evacuate the content of the deo-
doriser and extract both the stripping medium and the
organic compounds that entered the stripping gas stream
during the phase transfer process between the liquid oil
phase and the gaseous stripping medium. To reduce the
load on the vacuum pump, said organic compounds are
commonly condensed in a so-called scrubber. This con-
densing step performed in the scrubber can comprise
spraying a cooled condensate into the vapour stream by
means of one or more sprayers, collecting the conden-
sate stream, cooling it, and recycling the cooled stream
to the one or more sprayers. The apparatus used for the
condensing step can also comprise a packed column,
instead of sprayers, to ensure good contact between the
vapour stream and the liquid condensate stream.
[0009] Accordingly, a deodoriser shell may contain a
number of superimposed trays underneath a scrubber
comprising a packed column. This scrubber has to be
constructed in such a way that the gas stream that is
laden with organic vapours encounters as little resistance
as possible when moving through said packed column
and that the liquid condensate flowing down said column
is kept separate from the triglyceride oil being deodorised
or physically refined. To this end, a flat collection sheet
provided with slits can be mounted underneath the
packed scrubber column, whereby the slits allow the gas
stream to move upwards, whereby raised sides around
the slits guide the liquid collected on the flat sheet to a
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condensate collection point, and whereby gutters above
the slits prevent liquid from falling down the slits and guide
any liquid falling down towards the flat collection sheet.
[0010] However, this system of condensate collection
has a number of disadvantages. The collection sheet will
be relatively cold because the condensate collected onto
the sheet has been cooled before being distributed over
the scrubber column. Consequently, part of the organic
compounds present in the vapour stream being sucked
towards the scrubber may well condense against the un-
derside of the collection sheet and the resulting conden-
sate may drop into and contaminate the oil from which it
had been removed by vacuum stripping. The system is
also difficult to construct and thus expensive to build and
operate efficiently.
[0011] US 3,634,201 discloses a method for process-
ing a raw oil containing volatilizable impurities including
fatty acids, said oil being selected from the group con-
sisting of liquid raw vegetable, mineral and fish raw oils,
comprising the steps of removing from the raw oil a por-
tion of said impurities to yield an oil product having a
reduced volatilizable impurity content, deodorizing said
oil product with an inert gas under vacuum in a deodorizer
for allowing volatilizable impurities still present in said oil
product after the step of removing to be stripped out of
said oil product by said inert gas, scrubbing the inert gas
resulting from the step of deodorizing with raw oil for al-
lowing said inert gas to give up to said raw oil the impu-
rities acquired by said inert gas in the step of deodorizing,
and passing the raw oil used in the step of scrubbing to
the step of removing.
[0012] GB 816 522A discloses a process for the gas
or vapour treatment of a liquid mixture in order to separate
at least one component of said mixture, wherein the liquid
mixture is caused by a recycling process to fall repeatedly
under the effect of gravity and in finely divided form
through enclosures that are bounded by vertical perfo-
rated walls through which a gas or vapour is caused to
flow transversely in relation to the falling liquid mixture,
said gas or vapour entraining the more volatile compo-
nents of the mixture.
[0013] EP 0 520 097A discloses an improved method
and process of distillation a deodorisation of oils, fats or
fatty acids utilising the passage of steam there through
characterised by:-the step of first pre-heating a feedstock
of oils, fats or fatty acids through a final stage heat ex-
change means (90) in an improved distiller / deodorizer
apparatus (10); the step of further preheating the feed-
stock in an external heat exchanger apparatus (20); the
step of cascading the feedstock in a series of processing
tray members (80), achieving a shallow weir waterfall
effect at each cascade with the formation of a cross flow
with respect to the upflow of steam there through the step
of cooling the feedstock at the final stage heat exchange
means (90) in the improved distiller/deodorizer appara-
tus (10), without intermixing; the step of recovering any
fatty matter in the issuing vapours from the distiller/deo-
dorizer apparatus (30) by exiting the vapour through a

perforated ring member (71) into a liquid sump (72) in an
improved vapour scrubber vessel (30); and the step of
moving the feedstock under the influence of balanced
vacuum (70) attached to the ends of the improved distill-
er/deodorizer vessel (10).
[0014] Therefore there is a need in the art for perform-
ing phase transfer processes of organic compounds be-
tween a liquid phase and a gaseous phase, e.g. in the
vacuum stripping of organic compounds like edible oils
and fats, without the complications and/or disadvantages
of the prior art. There is also a need in the art for designing
an apparatus for performing such phase transfer proc-
esses of organic compounds that, due to the concept of
construction, can be made, maintained and operated at
a minimal cost.

OBJECT OF THE INVENTION

[0015] It is an object of the invention to overcome the
disadvantages of the phase transfer processes of the
prior art by providing phase transfer processes, especial-
ly to the edible oil industry, using packed columns of im-
proved efficiency, easier and cheaper to construct, as
well as by providing the edible oil industry with simple
means to increase the capacity of existing deodorisers.
[0016] Within the above object of the invention, it is an
additional advantage of the invention to provide a distrib-
utor for a polygonal, usually tetragonal, column that en-
sures an equal distribution of the liquid to be subjected
to phase transfer over the column packing.
[0017] Further advantages of the present invention will
become apparent from the description hereinafter.

SUMMARY OF THE INVENTION

[0018] It has been surprisingly found that the above
object is met, according to the present invention, in a
phase transfer process of organic compounds between
a gaseous phase and a liquid phase, being performed
inside an apparatus comprising a specific arrangement
of one or more packed columns surrounded by one or
more ducts.
[0019] According to a first embodiment, the present
invention provides an apparatus for the transfer of organ-
ic compounds from a liquid phase to a gaseous phase,
comprising a packed stripping column (2) having a bot-
tom end and a top end, a housing (5) enclosing said
packed stripping column (2), a shell (1) surrounding said
housing (5), means for introducing a gaseous phase from
the bottom end of said packed stripping column (2), a
distributor (4) for distributing said liquid phase onto said
packed stripping column (2) causing said liquid phase to
trickle down said packed stripping column (2) counter-
currently to the flow of the gaseous phase and causing
the gas stream leaving said packed stripping column (2)
at its top end to have a higher content of organic com-
pounds than the gaseous phase introduced at the bottom
end of said packed stripping column (2), and one or more
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ducts (9) located between said housing (5) and said shell
(1) and allowing the gaseous phase leaving said packed
stripping column (2) to flow downwards.
[0020] According to a second embodiment, the present
invention provides an apparatus for the transfer of organ-
ic compounds from a gaseous phase to a liquid phase,
comprising a packed scrubber (3) having a bottom end
and a top end, a housing (25) enclosing said packed
scrubber (3), a shell (1) surrounding said housing (25),
one or more ducts (26) located between said housing
(25) and said shell (1) and allowing the gaseous phase
to flow downwards to the bottom end of said packed
scrubber (3), a distributor (12) on top of said packed
scrubber (3) causing said liquid phase to trickle down
said packed scrubber (3) counter-currently to the flow of
the gaseous phase and causing the gas stream leaving
said packed scrubber (3) from its top end to have a lower
content of organic compounds than the gaseous phase
entering the bottom end of said packed scrubber (3).
[0021] According to another embodiment, the present
invention provides an apparatus for the transfer of organ-
ic compounds from a first liquid phase to a gaseous phase
and from said gaseous phase to a second liquid phase,
further comprising a packed scrubber (3) having a bottom
end and a top end, a housing (25) enclosing said packed
scrubber (3), said shell (1) surrounding said housing (25),
one or more ducts (26) located between said housing
(25) and said shell (1) and allowing the gaseous phase
to flow downwards to the bottom end of said packed
scrubber (3), a distributor (12) on top of said packed
scrubber (3), causing said second liquid phase to trickle
down said packed scrubber (3) counter-currently to the
flow of the gaseous phase and causing the gas stream
leaving said packed scrubber (3) from its top end to have
a lower content of organic compounds than the gaseous
phase entering the bottom end of said packed scrubber
(3).
[0022] According to yet other aspects, the present in-
vention provides processes for the transfer of organic
compounds between a liquid phase and a gaseous phase
as outlined in the detailed description below.
[0023] Significant additional advantages can be ob-
tained, according to another embodiment of the inven-
tion, by providing one or more of the above-mentioned
distributors with distributor trays and a header having as
many equal diameter holes as the number of said dis-
tributor trays.
[0024] The extent of protection of the present patent
is defined by the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

FIG. 1 is a schematic representation of a shell com-
prising a packed stripping column and a packed
scrubber according to the present invention.
FIG. 2 is a horizontal cross-section through the shell

according to the present invention represented in
FIG. 1, and drawn in a smaller scale than FIG. 1.
FIG. 3 shows the top part of a deodoriser according
to the present invention comprising its final heating
tray and a packed stripping column.
FIG. 4 is a horizontal cross-section through the de-
odoriser according to the present invention as shown
in FIG. 3, drawn in a smaller scale than FIG. 3.

DETAILED DESCRIPTION OF THE INVENTION

[0026] It has been surprisingly found that the above
object is met, according to the present invention, in a
phase transfer process between a gaseous phase and
a liquid phase, being performed inside an apparatus com-
prising a packed stripping column (2) and/or a packed
scrubber (3), a housing (5) enclosing said packed strip-
ping column (2) and/or a housing (25) enclosing said
packed scrubber (3), a shell (1) surrounding or surround-
ed by said housing (5) and/or said housing (25), one or
more ducts (9) between said housing (5) and said shell
(1) and/or one or more ducts (26) between said housing
(25) and said shell (1), and, located above said packed
stripping column (2), a distributor (4) for distributing said
liquid phase onto said packed stripping column (2) and/or
a distributor (12) on top of the packed scrubber (3), caus-
ing said liquid phase to trickle down said packed stripping
column (2) or said packed scrubber (3) counter-currently
to the flow of the gas phase and causing the gas stream
leaving said packed stripping column (2) and/or said
packed scrubber (3) at its top end to have a different
content of organic compounds from the content of organ-
ic compounds when entering said packed stripping col-
umn (2) and/or packed scrubber (3) from below, wherein
the gas stream with the highest content of organic com-
pounds flows downwards through said one or more ducts
(9) and/or said one or more ducts (26). Within this con-
cept, the packed stripping column (2) and/or packed
scrubber (3) preferably have a polygonal, e.g. square,
cross-section.
[0027] According to a first aspect the present invention
provides an apparatus for the transfer of organic com-
pounds (e.g. free fatty acids, and volatile malodorous
compounds included in an edible oil or fat feedstock) from
a liquid phase (e.g. edible oils or fats) to a gaseous phase
(e.g. steam), comprising a packed stripping column (2)
having a bottom end and a top end, a housing (5) en-
closing said packed stripping column (2), a shell (1) sur-
rounding said housing (5), means for introducing a gas-
eous phase from the bottom end of said packed stripping
column (2), a distributor (4) for distributing said liquid
phase onto said packed stripping column (2) causing said
liquid phase to trickle down said packed stripping column
(2) counter-currently to the flow of the gaseous and caus-
ing the gas stream leaving said packed stripping column
(2) at its top end to have a higher content of organic com-
pounds than the gaseous phase introduced at the bottom
end of said packed stripping column (2), and one or more
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ducts (9) located between said housing (5) and said shell
(1) and allowing the gaseous phase leaving said packed
stripping column (2) to flow downwards.
[0028] According to a second aspect the present in-
vention provides an apparatus for the transfer of organic
compounds (e.g. free fatty acids, and volatile malodorous
compounds included in an edible oil or fat feedstock) from
a gaseous phase to a liquid phase (e.g. condensate),
comprising a packed scrubber (3) having a bottom end
and a top end, a housing (25) enclosing said packed
scrubber (3), a shell (1) surrounding said housing (25),
one or more ducts (26) located between said housing
(25) and said shell (1) and allowing the gaseous phase
to flow downwards to the bottom end of said packed
scrubber (3), a distributor (12) on top of said packed
scrubber (3) causing said liquid phase to trickle down
said packed scrubber (3) counter-currently to the flow of
the gaseous phase and causing the gas stream leaving
said packed scrubber (3) from its top end to have a lower
content of organic compounds than the gaseous phase
entering the bottom end of said packed scrubber (3).
[0029] According to yet another aspect, the present
invention provides an apparatus for the transfer of organ-
ic compounds from a first liquid phase to a gaseous phase
and from said gaseous phase to a second liquid phase
(e.g. an apparatus for the stripping of edible oils or fat
and the scrubbing of the gaseous stream), further com-
prising a packed scrubber (3) having a bottom end and
a top end, a housing (25) enclosing said packed scrubber
(3), said shell (1) surrounding said housing (25), one or
more ducts (26) located between said housing (25) and
said shell (1) and allowing the gaseous phase to flow
downwards to the bottom end of said packed scrubber
(3), a distributor (12) on top of said packed scrubber (3),
causing said second liquid phase to trickle down said
packed scrubber (3) counter-currently to the flow of the
gaseous phase and causing the gas stream leaving said
packed scrubber (3) from its top end to have a lower
content of organic compounds than the gaseous phase
entering the bottom end of said packed scrubber (3).
[0030] According to a specific embodiment of the in-
vention, the apparatus may further comprise means for
providing vacuum. Such a means causes the gaseous
phase to flow from its entry into the shell to its exit, such
as for example an outlet (8), through the one or more
packed columns present in the apparatus. According to
such an embodiment, the vacuum provided is preferably
comprised between about 2 to about 20 mbar absolute.
[0031] According to another aspect the one or more
packed columns present in the apparatus may have a
tetragonal cross-section, e.g. in the form of rectangle or
a parallelogram, preferably a square cross-section.
[0032] According to yet another aspect, the present
invention provides a process for the transfer of organic
compounds (e.g. free fatty acids, or volatile malodorous
compounds included in an edible oil or fat feedstock) be-
tween a liquid phase (e.g. edible oils or fat) and a gaseous
phase (e.g. steam). According to a first embodiment of

this aspect, the present invention provides a process for
the transfer of organic compounds from a liquid phase
to a gaseous phase (e.g. steam) comprising the steps of:

(a) providing a gaseous phase to the bottom end of
a packed stripping column having a tetragonal cross-
section,
(b) providing a liquid phase on top of said packed
stripping column,
(c) flowing said gaseous phase upwards said packed
stripping column,
(d) flowing said liquid phase downwards through said
packed stripping column and counter-currently to the
flow of said gaseous phase, and
(e) recovering at the top end of said packed stripping
column a gaseous phase having a higher content of
organic compounds than the gaseous phase provid-
ed in step (a), and
(f) recovering at the bottom end of said packed strip-
ping column a liquid phase having a lower content
of organic compounds than the liquid phase provided
in step (b).

[0033] According to another embodiment of this as-
pect, the present invention provides a process for the
transfer of organic compounds (e.g. free fatty acids, and
volatile malodorous compounds included in an edible oil
or fat feedstock) from a gaseous phase to a liquid phase
(e.g. a condensate) comprising the steps of:

(a) providing a gaseous phase to the bottom end of
a packed scrubber having a tetragonal cross-sec-
tion,
(b) providing a liquid phase on the top of said packed
scrubber,
(c) flowing said gaseous phase upwards through
said packed scrubber,
(d) flowing said liquid phase downwards through said
packed scrubber and counter-currently to the flow of
said gaseous phase,
(e) recovering at the top end of said packed scrubber
a gaseous phase having a lower content of organic
compounds than the gaseous phase provided in step
(a), and
(f) recovering at the bottom end of said packed scrub-
ber a liquid phase having a higher content of organic
compounds than the liquid phase provided in step
(b).

[0034] According to another embodiment of this as-
pect, the present invention provides a process for the
successive transfer of organic compounds (e.g. free fatty
acids, and volatile malodorous compounds included in
an edible oil or fat feedstock) from a first liquid phase
(e.g. edible oils or fats) to a gaseous phase (e.g. steam)
and then from said gaseous phase to a second liquid
phase (e.g. a condensate), comprising the steps of:
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(a) providing a gaseous phase at the bottom end of
a packed stripping column having a tetragonal cross-
section,
(b) providing a first liquid phase on top of said packed
stripping column,
(c) flowing said gaseous phase upwards said packed
stripping column,
(d) flowing said first liquid phase downwards through
said packed stripping column and counter-currently
to the flow of said gaseous phase, thus resulting in
a gaseous phase having a higher content of organic
compounds than the gaseous phase provided in step
(a), and a liquid phase having a lower content of or-
ganic compounds than the first liquid phase provided
in step (b),
(e) conveying the gaseous phase resulting from step
(d) downwards to the bottom end of a packed scrub-
ber,
(f) providing a second liquid phase on the top of said
packed scrubber,
(g) flowing said gaseous conveyed in step (e) up-
wards through said packed scrubber,
(h) flowing said second liquid phase provided in step
(f) downwards through said packed scrubber and
counter-currently to the flow of said gaseous phase,
(i) recovering at the top end of said packed scrubber
a gaseous phase having a lower content of organic
compounds than said gaseous phase conveyed in
step (e), and
(j) recovering at the bottom end of said packed scrub-
ber a liquid phase having a higher content of organic
compounds than the second liquid phase provided
in step (f).

[0035] In any of the above-described embodiments of
the process of the invention, the tetragonal cross-section
of the stripping column or the scrubber refers to the cross-
section perpendicular to the flowing direction of the liquid
phase.
[0036] According to a specific embodiment of this as-
pect, the process of this invention is preferably operated
under a vacuum of 2-20 mbar absolute.
[0037] According to another specific embodiment, the
process is operated in such a way that the temperature
of the liquid phase provided on top of the scrubber is
lower than the temperature of the gaseous phase enter-
ing the packed scrubber at its bottom end.
[0038] Referring now in greater detail to one non-lim-
iting embodiment of the present invention as illustrated
by FIG. 1, there is shown a vessel comprising a shell 1,
a packed stripping column 2 and a packed scrubber 3.
The type of embodiment shown by FIG. 1 can be advan-
tageously used to increase the capacity of an existing
deodoriser, e.g. for oils and fats. The packed stripping
column 2 and/or the packed scrubber 3 comprises a
structured packing well known in the art such as, but not
limited to, a gauze packing or a wire mesh packing, with
a low pressure drop and a high specific surface area,

typically in the area of some 200-500 m2/m3.
[0039] According to the present invention, an edible oil
or fat may be degassed and heated in an existing deo-
doriser (not shown in FIG. 1) before being fed to the shell
1, and is then distributed over a stripping column 2 by
means of a distributor 4. The stripping column 2 is en-
closed by a housing 5 which, in the non-limiting embod-
iment shown in FIG. 2, has a square cross-section. Given
the circular cross section of the shell 1, a square cross-
section of the housing 5 is preferred but rectangular, pen-
tagonal, hexagonal or other polygonal cross-sections are
also admissible, therefore also fall within the scope of
the present invention.
[0040] Polygonal cross sections, in particular square
cross-sections, of the housing 5 have a number of ad-
vantages over circular cross-sections in the performance
of this invention. The packing segments fitting inside a
polygonal, housing 5 for instance, have only to be cut to
the right length and all have the same length if the housing
5 is rectangular or square. This avoids a significant waste
of expensive packing material and further facilitates the
installation of the packing segments when packing the
stripping column 2 or the scrubber 3. In addition, an even
distribution of the liquid over the stripping column 2 or
the scrubber 3 is also facilitated by a polygonal, in par-
ticular square, cross-section allowing all trays 22 of the
distributor 4 to have the same length so that each of them
distributes the liquid at the same rate. This in turn causes
the phase transfer according to the invention to be more
efficient and thereby requiring a smaller stripping column
or scrubber volume.
[0041] The edible oil or fat fed to the packed stripping
column 2 trickles down onto a collection sheet 6 having
a slight slope (e.g. from about 5 to about 15 degrees with
respect to horizontal) so that the oil is collected at the
lowest point from where it is fed to the deodorisation trays
in the existing deodoriser (not shown in FIG. 1). As shown
in FIG. 1, a steam distributor 7 feeds steam to the packed
stripping column 2 from underneath in order to enable
phase transfer between the gaseous stripping medium
and the liquid oil. Accordingly, the gas stream leaving the
packed stripping column 2 has a higher content of organic
compounds than the gas stream fed to the packed strip-
ping column 2 by the steam distributor 7.
[0042] Because of the vacuum applied at the outlet 8
of the shell 1, the gas stream leaving the packed stripping
column 2 is sucked via a segmental duct 9 right to the
bottom of the shell 1 and through a packed scrubber 3
towards the vacuum outlet 8 as indicated by the arrows
in FIG. 1. The deodoriser condensate is distributed over
the packed scrubber 3 by means of a distributor 12 and
collects in the bottom part of the shell 1 where it is col-
lected by a pump 10 and recycled to the distributor 12
via a cooler 11. Excess liquid condensate can be sent to
intermediate storage by a purge valve (not shown in FIG.
1) that is actuated by a level control in the bottom of the
shell 1.
[0043] Because of the phase transfer between the gas-
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eous phase and the liquid phase in the packed scrubber
3, the organic compounds removed from the edible oil in
the stripping column 2 will condense onto the cooled con-
densate in the packed scrubber 3. Consequently, the gas
stream leaving the packed scrubber 3 has a lower content
of organic compounds than the gas stream entering the
packed scrubber 3. Accordingly, the gas stream with the
highest content of organic compounds flows downward
through one or more segmental ducts 26.
[0044] In FIG. 3, according to another non-limiting em-
bodiment of the invention, the top part of a deodoriser
according to U.S. Patent No. 6,953,499 has been repre-
sented. Edible oil is fed to a top tray 13 and heated by
high-pressure (HP) steam coils 14 while being agitated
by gas lift pumps 15. An overflow 16 maintains a constant
level in the top tray 13 and supplies a packed stripping
column 2 with edible oil via a distributor 4. The stripping
column 2 is enclosed by a housing 5 and fed with stripping
steam (SS) through a distributor 7. Underneath said dis-
tributor 7, the edible oil flows towards the lowest point of
a collection sheet 6 having a slight slope (e.g. from about
5 to about 15 degrees with respect to horizontal) and
then to a tray 17 as indicated by the vertical arrow.
[0045] The stripping medium leaving the distributor 7
moves through the packed stripping column 2 to effect
phase transfer and changes direction as indicated by the
arrows when leaving said packed stripping column 2 to
move downwards through one or more segmental ducts
9 towards a central chimney 19 surrounded by the tray
17 and by trays further down (not shown in FIG. 3). During
the phase transfer process, the gas stream entering the
packed stripping column 2 from below gets enriched in
organic compounds present in the edible oil leaving the
distributor 4. Consequently, the gas stream leaving the
packed stripping column 2 has a higher content of organic
compounds than the gas stream supplied by the distrib-
utor 7, and moves downwards through one or more seg-
mental ducts 9 to the central chimney 19 according to
the invention.
[0046] Consequently, the packed stripping column 2
is surrounded by gas that has the same temperature as
the gas flowing upwards inside said column 2 that is
thereby well insulated thermally so that is exhibits im-
proved performance. The number of segmental ducts 9
surrounding or surrounded by the housing 5 equals the
number of the sides of its polygonal cross-section. Al-
though it is not strictly necessary to use all segmental
ducts 9 for the downward flow of the gas stream, this
operating embodiment is however preferred because of
the resulting thermal insulation. As shown in FIG. 4, the
corners of said polygon need not touch shell 1 so that
the process according to the invention enables the cross-
sectional surface area of the column to be chosen inde-
pendently from the diameter of the deodoriser shell 1.
[0047] Another advantage of the apparatus and oper-
ating process according to the present invention is shown
by the distributor 4. For maintenance and safety reasons,
the deodoriser shell is provided with a manhole 20 per-

mitting inspection and replacement of deodoriser parts,
such as packing and/or distributor elements. As shown
schematically in FIG. 3, the distributor 4 can be construct-
ed to comprise a single, U-shaped header 21 that is fed
by overflow 16 and the bottom of which is provided with
as many holes as the distributor trays 22 positioned be-
low. When these header holes have equal diameters,
and provided that the bottom of header 21 has been
mounted horizontally, the rates at which oil flows through
these header holes will also be identical. Accordingly
each distributor tray 22 will be fed at the same rate and
thus distribute edible oil at the same rate.
[0048] The distributor trays 22 comprise U-shaped
trays that are closed at both ends and with holes spread
evenly over their horizontal bottom parts. They can be
bolted to each other through their upright sides. The com-
bination of header 21 and distributor trays 22 ensures
that oil is distributed evenly over the entire column sur-
face. Moreover, the system of the present invention may
be regarded as self-regulating in that any change in the
oil supply rate through overflow 16 will result in level
changes in the header 21 and the distributor trays 22
which level changes will in turn cause the oil flow rate
through the respective header holes to change in an iden-
tical manner so that an even distribution is maintained
over time.
[0049] Similarly, the distributor 12 comprises a header
23, the bottom of which has been provided with as many
holes as there are distributor trays 24 that can be bolted
to each other through their upright sides. Again, this com-
bination of header 23 and distributor trays 24 having
equal length ensures the cooled deodoriser distillate to
be distributed evenly over the entire scrubber packing
surface.

Claims

1. An apparatus for the transfer of organic compounds
from a liquid phase to a gaseous phase, comprising
a packed stripping column (2) having a bottom end
and a top end, a housing (5) enclosing said packed
stripping column (2), a shell (1) surrounding said
housing (5), a means for introducing a gaseous
phase from the bottom end of said packed stripping
column (2), a distributor (4) for distributing said liquid
phase onto said packed stripping column (2) causing
said liquid phase to trickle down said packed strip-
ping column (2) counter-currently to the flow of the
gaseous phase and causing the gas stream leaving
said packed stripping column (2) at its top end to
have a higher content of organic compounds than
the gaseous phase introduced at the bottom end of
said packed stripping column (2), and one or more
ducts (9) located between said housing (5) and said
shell (1) and allowing the gaseous phase leaving
said packed stripping column (2) to flow downwards.
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2. An apparatus for the transfer of organic compounds
from a gaseous phase to a liquid phase, comprising
a packed scrubber (3) having a bottom end and a
top end, a housing (25) enclosing said packed scrub-
ber (3), a shell (1) surrounding said housing (25),
one or more ducts (26) located between said housing
(25) and said shell (1) and allowing the gaseous
phase to flow downwards to the bottom end of said
packed scrubber (3), a distributor (12) on top of said
packed scrubber (3) causing said liquid phase to
trickle down said packed scrubber (3) counter-cur-
rently to the flow of the gaseous phase and causing
the gas stream leaving said packed scrubber (3) from
its top end to have a lower content of organic com-
pounds than the gaseous phase entering the bottom
end of said packed scrubber (3).

3. The apparatus according to claim 1 for the transfer
of organic compounds from a first liquid phase to a
gaseous phase and from said gaseous phase to a
second liquid phase, further comprising a packed
scrubber (3) having a bottom end and a top end, a
housing (25) enclosing said packed scrubber (3),
said shell (1) surrounding said housing (25), one or
more ducts (26) located between said housing (25)
and said shell (1) and allowing the gaseous phase
to flow downwards to the bottom end of said packed
scrubber (3), a distributor (12) on top of said packed
scrubber (3), causing said second liquid phase to
trickle down said packed scrubber (3) counter-cur-
rently to the flow of the gaseous phase and causing
the gas stream leaving said packed scrubber (3) from
its top end to have a lower content of organic com-
pounds than the gaseous phase entering the bottom
end of said packed scrubber (3).

4. The apparatus according to any of claims 1 to 3,
including a means for providing a vacuum of 2-20
mbar absolute within said apparatus.

5. The apparatus according to any of claims 1 to 4,
wherein the cross-section of the housing (5) and/or
the housing (25) is tetragonal.

6. The apparatus according to any of claims 1 to 5,
wherein the cross-section of the housing (5) and/or
the housing (25) is a square.

7. The apparatus according to claim 1 or claim 3,
wherein said distributor (4) comprises a header (21)
and distributor trays (22) underneath said header
(21), and wherein said header (21) is provided with
as many equal diameter holes as the number of dis-
tributor trays (22).

8. The apparatus according to claim 2 or claim 3,
wherein said distributor (12) comprises a header (23)
and distributor trays (24) underneath said header

(23), and wherein said header (23) is provided with
as many equal diameter holes as the number of dis-
tributor trays (24).

9. The apparatus according to claim 7, wherein said
distributor (4) comprises distributor trays (22) with
holes spread evenly over their horizontal bottom
parts.

10. The apparatus according to claim 8, wherein said
distributor (12) comprises distributor trays (24) with
holes spread evenly over their horizontal bottom
parts.

11. The apparatus according to claim 7, wherein all said
distributor trays (22) have the same length.

12. The apparatus according to claim 8, wherein all said
distributor trays (24) have the same length.

13. The apparatus according to any of claims 1 to 12,
wherein said organic compounds include volatile
free fatty acids from an edible oil or fat feedstock.

Patentansprüche

1. Vorrichtung zur Übertragung organischer Verbin-
dungen von einer Flüssigphase in eine Gasphase,
umfassend eine gepackte Stripping-Säule (2) mit ei-
nem unteren Ende und einem oberen Ende, einem
Gehäuse (5), das die gepackte Stripping-Säule (2)
umschließt, einem Mantel (1), der das Gehäuse (5)
umgibt, ein Mittel zur Einführung einer Gasphase
vom unteren Ende der gepackten Stripping-Säule
(2), einen Verteiler (4) zum Verteilen der Flüssigpha-
se auf die gepackte Stripping-Säule (2), der bewirkt,
dass die Flüssigphase an der gepackten Stripping-
Säule (2) entgegengesetzt zum Strom der Gaspha-
se herunterrieselt und bewirkt, dass der Gasstrom,
der die gepackte Stripping-Säule (2) an ihrem obe-
ren Ende verlässt, einen höheren Gehalt an organi-
schen Verbindungen hat als die am unteren Ende
der gepackten Stripping-Säule (2) eingeführte Gas-
phase, und eine oder mehrere Leitungen (9), ange-
ordnet zwischen dem Gehäuse (5) und dem Mantel
(1), um es der Gasphase beim Verlassen der ge-
packten Stripping-Säule (2) zu erlauben, abwärts zu
strömen.

2. Vorrichtung zur Übertragung organischer Verbin-
dungen von einer Gasphase in eine Flüssigphase,
umfassend einen gepackten Schrubber (3) mit ei-
nem unteren Ende und einem oberen Ende, ein Ge-
häuse (25), das den gepackten Schrubber (3) um-
schließt, einen Mantel (1), der das Gehäuse (25) um-
gibt, eine oder mehrere Leitungen (26), angeordnet
zwischen dem Gehäuse (25) und dem Mantel (1),
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um es der Gasphase zu erlauben, abwärts zum un-
teren Ende des gepackten Schrubbers (3) zu strö-
men, einen Verteiler (12) oben an dem gepackten
Schrubber (3), der bewirkt, dass die Flüssigphase
entgegengesetzt zum Strom der Gasphase an dem
gepackten Schrubber (3) herunterrieselt und be-
wirkt, dass der Gasstrom, der den gepackten
Schrubber (3) an dessen oberem Ende verlässt, ei-
nen niedrigeren Gehalt an organischen Verbindun-
gen hat als die Gasphase, die am unteren Ende des
gepackten Schrubbers (3) eintritt.

3. Vorrichtung nach Anspruch 1 zur Übertragung orga-
nischer Verbindungen von einer ersten Flüssigpha-
se in eine Gasphase und von der Gasphase in eine
zweite Flüssigphase, ferner umfassend einen ge-
packten Schrubber (3) mit einem unteren Ende und
einem oberen Ende, ein Gehäuse (25), das den ge-
packten Schrubber (3) umschließt, wobei der Mantel
(1) das Gehäuse (25) umgibt, eine oder mehrere Lei-
tungen (26), angeordnet zwischen dem Gehäuse
(25) und dem Mantel (1), die es der Gasphase er-
lauben, abwärts zum unteren Ende des gepackten
Schrubbers (3) zu strömen, einen Verteiler (12) oben
an dem gepackten Schrubber (3), der bewirkt, dass
die zweite Flüssigphase entgegengesetzt zum
Strom der Gasphase an dem gepackten Schrubber
(3) herunterrieselt und bewirkt, dass der Gasstrom,
der den gepackten Schrubber (3) an dessen oberem
Ende verlässt, einen niedrigeren Gehalt an organi-
schen Verbindungen hat als die Gasphase, die am
unteren Ende des gepackten Schrubbers (3) eintritt.

4. Vorrichtung nach einem der Ansprüche 1 bis 3, um-
fassend ein Mittel zum Bereitstellen eines absoluten
Vakuums von 2-20 mbar in der Vorrichtung.

5. Vorrichtung nach einem der Ansprüche 1 bis 4, wo-
bei der Querschnitt des Gehäuses (5) und/oder das
Gehäuse (25) tetragonal ist.

6. Vorrichtung nach einem der Ansprüche 1 bis 5, wo-
bei der Querschnitt des Gehäuses (5) und/oder das
Gehäuse (25) ein Quadrat ist.

7. Vorrichtung nach Anspruch 1 oder Anspruch 3, wo-
bei der Verteiler (4) einen Kopf (21) und Verteiler-
schalen (22) unter dem Kopf (21) umfasst und wobei
der Kopf (21) mit genauso vielen Löchern von glei-
chem Durchmesser versehen ist wie die Anzahl der
Verteilerschalen (22).

8. Vorrichtung nach Anspruch 2 oder Anspruch 3, wo-
bei der Verteiler (12) einen Kopf (23) und Verteiler-
schalen (24) unter dem Kopf (23) umfasst und wobei
der Kopf (23) mit genauso vielen Löchern von glei-
chem Durchmesser versehen ist wie die Anzahl der
Verteilerschalen (24).

9. Vorrichtung nach Anspruch 7, wobei der Verteiler (4)
Verteilerschalen (22) umfasst, deren Löcher gleich-
mäßig über deren horizontale Unterteile verteilt sind.

10. Vorrichtung nach Anspruch 8, wobei der Verteiler
(12) Verteilerschalen (24) umfasst, deren Löcher
gleichmäßig über deren horizontale Unterteile ver-
teilt sind.

11. Vorrichtung nach Anspruch 7, wobei alle Verteiler-
schalen (22) dieselbe Länge haben.

12. Vorrichtung nach Anspruch 8, wobei alle Verteiler-
schalen (24) dieselbe Länge haben.

13. Vorrichtung nach einem der Ansprüche 1 bis 12, wo-
bei die organischen Verbindungen flüchtige freie
Fettsäuren von einem Öl- oder Fettrohstoff enthal-
ten.

Revendications

1. Appareil pour le transfert de composés organiques
d’une phase liquide à une phase gazeuse, compre-
nant une colonne d’écossage à garniture (2) com-
portant une extrémité inférieure et une extrémité su-
périeure, un logement (5) enfermant ladite colonne
d’écossage à garniture (2), une enveloppe (1) en-
tourant ledit logement (5), un moyen pour introduire
une phase gazeuse à partir de l’extrémité inférieure
de ladite colonne d’écossage à garniture (2), un dis-
tributeur (4) pour distribuer ladite phase liquide sur
ladite colonne d’écossage à garniture (2) faisant en
sorte que ladite phase liquide dégouline vers le bas
de ladite colonne d’écossage à garniture (2) en con-
tre-courant par rapport à l’écoulement de la phase
gazeuse et faisant en sorte que le courant gazeux
quittant ladite colonne d’écossage à garniture (2) à
son extrémité supérieure possède une teneur plus
élevée en composés organiques que la phase ga-
zeuse introduite à l’extrémité inférieure de ladite co-
lonne d’écossage à garniture (2), et une ou plusieurs
conduites (9) situées entre ledit, logement (5) et la-
dite enveloppe (1) et permettant à la phase gazeuse
quittant ladite colonne d’écossage à garniture (2) de
s’écouler vers le bas.

2. Appareil pour le transfert de composés organiques
d’une phase gazeuse à une phase liquide, compre-
nant un laveur à garniture (3) comportant une extré-
mité inférieure et une extrémité supérieure, un loge-
ment (25) enfermant ledit laveur à garniture (3), une
enveloppe (1) entourant ledit logement (25), une ou
plusieurs conduites (26) situées entre ledit logement
(25) et ladite enveloppe (1) et permettant à la phase
gazeuse de s’écouler vers le bas jusqu’à l’extrémité
inférieure dudit laveur à garniture (3), un distributeur
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(12) par-dessus ledit laveur à garniture (3) faisant
en sorte que ladite phase liquide dégouline vers le
bas dudit laveur à garniture (3) en contre-courant
par rapport à l’écoulement de la phase gazeuse et
faisant en sorte que le courant gazeux quittant ledit
laveur à garniture (3) à partir de son extrémité su-
périeure possède une teneur moins élevée en com-
posés organiques que la phase gazeuse entrant
dans l’extrémité inférieure dudit laveur à garniture
(3).

3. Appareil selon la revendication 1 pour le transfert de
composés organiques d’une première phase liquide
à une phase gazeuse et de ladite phase gazeuse à
une seconde phase liquide, comprenant en outre un
laveur à garniture (3) comportant une extrémité in-
férieure et une extrémité supérieure, un logement
(25) enfermant ledit laveur à garniture (3), ladite en-
veloppe (1) entourant ledit logement (25), une ou
plusieurs conduites (26) situées entre ledit logement
(25) et ladite enveloppe (1) et permettant à la phase
gazeuse de s’écouler vers le bas jusqu’à l’extrémité
inférieure dudit laveur à garniture (3), un distributeur
(12) par-dessus ledit laveur à garniture (3), faisant
en sorte que ladite seconde phase liquide dégouline
vers le bas dudit laveur à garniture (3) en contre-
courant par rapport à l’écoulement de la phase ga-
zeuse et faisant en sorte que le courant gazeux quit-
tant ledit laveur à garniture (3) à partir de son extré-
mité supérieure possède une teneur moins élevée
en composés organiques que la phase gazeuse en-
trant dans l’extrémité inférieure dudit laveur à garni-
ture (3).

4. Appareil selon une quelconque des revendications
1 à 3, comprenant un moyen pour fournir un vide de
2 à 20 mbar absolu à l’intérieur dudit appareil.

5. Appareil selon une quelconque des revendications
1 à 4, dans lequel la section transversale du loge-
ment (5) et/ou le logement (25) est tétragonal.

6. Appareil selon une quelconque des revendications
1 à 5, dans lequel la section transversale du loge-
ment (5) et/ou le logement (25) est un carré.

7. Appareil selon la revendication 1 ou la revendication
3, dans lequel ledit distributeur (4) comprend un col-
lecteur (21) et des plateaux de distributeur (22) en
dessous dudit collecteur (21), et dans lequel ledit
collecteur (21) est pourvu d’autant de trous de dia-
mètre égal que le nombre de plateaux de distributeur
(22).

8. Appareil selon la revendication 2 ou la revendication
3, dans lequel ledit distributeur (12) comprend un
collecteur (23) et des plateaux de distributeur (24)
en dessous dudit collecteur (23), et dans lequel ledit

collecteur (23) est pourvu d’autant de trous de dia-
mètre égal que le nombre de plateaux de distributeur
(24).

9. Appareil selon la revendication 7, dans lequel ledit
distributeur (4) comprend des plateaux de distribu-
teur (22) avec des trous répandus uniformément sur
leurs parties inférieures horizontales.

10. Appareil selon la revendication 8, dans lequel ledit
distributeur (12) comprend des plateaux de distribu-
teur (24) avec des trous répandus uniformément sur
leurs parties inférieures horizontales.

11. Appareil selon la revendication 7, dans lequel tous
lesdits plateaux de distributeur (22) possèdent la mê-
me longueur.

12. Appareil selon la revendication 8, dans lequel tous
lesdits plateaux de distributeur (24) possèdent la mê-
me longueur.

13. Appareil selon une quelconque des revendications
1 à 12, dans lequel lesdits composés organiques
comprennent des acides gras non volatils à partir
d’huile alimentaire ou de charge d’alimentation gras-
se.
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