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sprayed in the uppermost condensation section fur- ther comprises liquid
removed from the condensation The present invention relates to a vacuum
distil-  section(s) arranged below the uppermost condensa- lation process
for distilling a feed containing hydrocar-  tion section. bons, which feed
has a temperature in the range of   5  The invention will now be described
by way of ex- from 320 to [err], at a subatmospheric pressure in  ample in
more detail with reference to the enclosed the range of from 650 to 5 200
Pa. The feed is some-  drawing which shows schematically a longitudinal
times referred to as long residue.                section of a vacuum
distillation column 1. Such a vacuum distillation process comprises in-
The vacuum distilliation column includes an Inlet troducing a feed which
contains liquid and vapour into  10  section 3 into which feed supply
conduit 4 debouches, an inlet section of a distillation column operating at
a  a bottom section 6 provided with outlet conduit 7 and subatmospheric
pressure, removing liquid from a bot-  a top section 8 provided with top
outlet conduit 9. tom section of the distillation column, allowing vapour
Three condensation sections arranged above to pass through at least two
condensation sections  each other in the vacuum distillation column 1 be-
arranged above each other in the distillation column   15  tween the inlet
section 3 and the top section 8. The between the inlet section and a top
section, removing  uppermost condensation section is referred to with
vapour from the top section, spraying into each con-  reference numeral 13,
the first condensation section densation section cooled liquid, and
removing liquid  arranged below the uppermost condensation section from
each condensation section, wherein the cooled  13 is referred to with
reference numeral 13a, and the liquid which is sprayed into each
condensation sec-  20  second condensation section arranged below the up-
tion comprises liquid removed from that condensation  permost condensation
section 13 is referred to with section.
reference numeral 13b. The cooled liquid sprayed into each condensation
Each condensation section 13, 13a and 13b is section is sprayed into the
vapour passing through  provided with a draw-off tray referred to with
refer- the condensation section. As a result part of the va-  25  ence
numerals 15, 15a and 15b, a draw-off conduit pour is condensed and this
part is removed from the  17, 17a and 17b, a sprayer 20, 20a and 20b, and
an distillation column with the liquid removed from the  outlet conduit 23,
23a and 23b. Each draw-off conduit condensation section.
17, 17a and 17b is provided with a cooler24, 24a and The remaining vapour
Is removed from the top  24b. section by means of vacuum pump such as a
steam   30  The uppermost condensation section 13 is fur- ejector. It was
found that this vapour still contained a  thermore provided with an
additional sprayer 25. considerable amount of valuable hydrocarbon com-
Connecting line 27 connects the additional sprayer25 ponents. The increase
of the amount of valuable hy-  to the outlet conduit 23a pertaining to the
first con- drocarbon components can be caused by higher feed  densation
section arranged below the uppermost inlet temperatures which are being
applied. Such  35  condensation section 13a and connecting line 28 con-
higher feed inlet temperatures are made possible by  nects the additional
sprayer 25 to the outlet conduit employing the vacuum distillation device
as descri-  23b pertaining to the second condensation section bed in
British patent application No. 89 03 007.6 filed  arranged below the
uppermost condensation section on 10th February, 1989.
13b. It is an object of the present invention to provide  40  The top
outlet conduit 9 is connected to a vacuum a vacuum distillation process
wherein the vapour re-  pump in the form of steam ejector 30 provided with
a moved from the top section contains only a small  steam supply line 32
and an outlet line 36. amount of valuable hydrocarbon components.
During normal operation, a feed which contains To this end the vacuum
distillation process ac-  liquid hydrocarbons and vaporous hydrocarbons is
in- cording to the present invention comprises introduc-  45  troduced at a
temperature in the range of from 380 to ing a feed which contains liquid
and vapour into an in-  [err] through feed supply conduit 4 into the Inlet
let section of a distillation column operating at a sub-  section 3 of the
distillation column 1. On entering the atmospheric pressure, removing
liquid from a bottom  inlet section 3 liquid drops out of the stream and is
col- section of the distillation column, allowing vapour to  lected in the
bottom section  6 of the distillation column pass through at least two
condensation sections ar-  50   I from which it is removed through outlet
conduit 7. ranged above each other in the distillation column be-  Vapour
is allowed to pass through the three con- tween the inlet section and a top
section, removing  densation sections 13b, 13a and 13. vapour from the top
section, spraying into each con-  In condensation section 13b cooled liquid
having densation section cooled liquid, and removing liquid  a temperature
of from 200 to [err] is sprayed into from each condensation section,
wherein the cooled  55  the vapour passing through the condensation section
liquid which is sprayed into each condensation sec-  13b. As a result part
of the vapour condenses and Is tion comprises liquid removedfrom
thatcondensation  collected on the draw-off tray 15b. The liquid is re-
section, and wherein the cooled liquid which is   moved from the
distillation column 1 through draw-off 2    
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cooled in cooler 24b. A first part of  Claims the removed liquid is
supplied to sprayer 20b, a sec- ond part of the removed liquid is supplied
through  1. Vacuum distillation process comprising introduc- conduit 28 to
sprayer 25 and the balance is removed   ing a feed (4) which contains
liquid and vapour as a product through conduit 35b.
into an inlet section (3) of a distillation column (1) In condensation
section 13a cooled liquid having   operating at a subatmospheric pressure,
remov- a temperature of from 150 to [err] is sprayed Into   ing liquid from
a bottom section (6) of the distilla- the vapour, condensed vapour is
collected on the      tion column (1), allowing vapour to pass through
draw-off tray 15a, Is removed therefrom through       at least two
condensation sections (13a,13b) ar- draw-off conduit 13a and is cooled in
cooler 24a. A   10  ranged above each other in the distillation col- first
part of the removed liquid is supplied to sprayer  umn between the inlet
section (3) and a top sec- 20a, a second part of the removed liquid is
supplied  tion (8), removing vapourfrom the top section (8), through
conduit 27 to sprayer 25 and the balance is   spraying  into  each
condensation  section removed as a product through conduit 35a.
(13,13a,13b) cooled liquid, and removing liquid In condensation section 13
cooled liquid having a   15  from each condensation section (13,13a,13b),
temperature of from 60 to [err] is sprayed as well    wherein the cooled
liquid which is sprayed into into the vapour, condensed vapour Is collected
on the  each condensation section (13,13a,13b) com- draw-off tray 15, is
removed therefrom through draw-  prises liquid removed from that
condensation off conduit 13 and Is cooled in cooler 24. Part of the
section (13,13a,13b), and wherein the cooled liq- removed liquid is
supplied to sprayer 20 and the bal-  20  uid which is sprayed in the
uppermost condensa- ance is removed as a product through conduit 23.
tion section (13) further comprises liquid re- In addition to the cooled
liquid sprayed through   moved from the condensation section or sections
sprayer 20 In the vapour passing through the upper-   (13,13a,13b) arranged
below the uppermost most condensation section 13, additional cooled liq-
condensation section (13). uid having a temperature of from 60 to [err] Is
25 sprayed therein through sprayer 25. The additional  2. Vacuum
distillation process as claimed in claim 1, liquid together with vapour
absorbed in it Is removed  wherein the vapour passes through three con-
from the column 1 through conduit 17, and part there-  densation sections
(13,13a,13b), and wherein of Is removed as a product through conduit 23.
the cooled liquid which is sprayed in the upper- The vapour fraction which
is not removed in a   30  most condensation section (13) further includes
condensed form from the condensation sections 13,     liquid removed from
the first (13b) andlorthesec- 13a and 13b is removed from the top section 8
of the  ond condensation section (13a) arranged below column 1 through top
outlet conduit 9 by the action of  the uppermost condensation section (13).
steam ejector 30. In doing so the steam ejector main- tains the pressure in
the distillation column 1 at the   35  3. Vacuum distillation process as
claimed in any one subatmospheric pressure.                              of
the claims 1-2, wherein the cooled liquid It was found that the additional
cooled liquid     sprayed into the uppermost condensation sec- sprayed
through sprayer 25 absorbed hydrocarbon       tion (13) comprises between
0.5 and 1 kg of liquid vapour which would otherwise be removed from the
removed from the condensation section or sec- column 1 through outlet
conduit 9.            40      tions (13a,13b) arranged below the uppermost
The amount of additional liquid is so selected that  condensation section
(13) per kg of liquid re- the amount of valuable hydrocarbons In the vapour
moved from the uppermost condensation section fraction which is removed by
means of the vacuum      (13). pump is minimized. Suitably the cooled
liquid sprayed into the uppermost condensation section comprises  45 per kg
of liquid removed from the uppermost conden-  Patentanspruche sation
section between 0.5 and 1 kg of liquid removed from the condensation
section(s) arranged below the  1. Vakuumdestillatlonsverfahren, umfassend
das uppermost condensation section.                       Einflihren einer
Zuspeisung (4), welche Fl~ssig- in the process as described with reference
to the   5o  keit und Dampf enthilt, In elne EInlaBzone (3) el- drawing,
additional cooled liquid was supplied        ner Destilationssiule(1), die
bei unteratmosphi- through a separate sprayer 25. Alternatively this liq-
rischem Druck betrieben wird, des Abzlehen von uid can be supplied through
sprayer 20 in addition to  Fldsslgkeit von einer Bodenzone(6) der DestiNla-
liquid supplied through conduit 17. In the latter case  tlonssaule(1), des
Passierenlassen von Dampf a separate sprayer Is superfluous.            55
durch  mindestens  zwei  Kondensationazo- nen(13a,13b), die in der
Destillationsasule zwl- schen der Einlafzone(3) und einer Kopfzone (8)
Oberelnander angeordnet sind, das Abziehen von 3    



3                   EP 0382314B1                    4 conduit 13b and is
cooled in cooler 24b. Afirst partof  Claims the removed liquid is supplied
to sprayer 20b, a sec- ond part of the removed liquid is supplied through
1. Vacuum distillation process comprising introduc- conduit 28 to sprayer
25 and the balance is removed    ing a feed (4) which contains liquid and
vapour as a product through conduit 35b.              5       Into an inlet
section (3) of a distillation column (1) In condensation section 13a cooled
liquid having   operating at a subatmospheric pressure, remov- a
temperature of from 150 to [err] is sprayed into   ing liquid from a bottom
section (6) of the distilla- the vapour, condensed vapour is collected on
the       tion column (1), allowing vapour to pass through draw-off tray
15a, is removed therefrom through        at least two condensation sections
(13a,13b) ar- draw-off conduit 13a and is cooled in cooler 24a. A   10
ranged above each other in the distillation col- first part of the removed
liquid is supplied to sprayer  umn between the inlet section (3) and a top
sec- 20a, a second part of the removed liquid is supplied   tion (8),
removing vapour from the top section (8), through conduit 27 to sprayer 25
and the balance is    spraying  into  each  condensation  section removed
as a product through conduit 35a.              (13,13a,13b) cooled liquid,
and removing liquid In condensation section 13 cooled liquid having a   15
from each condensation section (13,13a,13b), temperature of from 60 to
[err] is sprayed as well    wherein the cooled liquid which is sprayed into
into the vapour, condensed vapour is collected on the  each condensation
section (13,13a,13b) com- draw-off tray 15, is removed therefrom through
draw-   prises liquid removed from that condensation off conduit 13 and is
cooled in cooler 24. Part of the  section (13,13a,13b), and wherein the
cooled liq- removed liquid is supplied to sprayer 20 and the bal-  20  uid
which is sprayed in the uppermost condensa- ance Is removed as a product
through conduit 23.       tion section (13) further comprises liquid re- In
addition to the cooled liquid sprayed through   moved from the condensation
section or sections sprayer 20 in the vapour passing through the upper-
(13,13a,13b) arranged below the uppermost most condensation section 13,
additional cooled liq-   condensation section (13). uid having a
temperature of from 60 to [err] is  25 sprayed therein through sprayer 25.
The additional  2. Vacuum distillation process as claimed in claim 1,
liquid together with vapour absorbed in It is removed  wherein the vapour
passes through three con- from the column 1 through conduit 17, and part
there-  densation sections (13,13a,13b), and wherein of is removed as a
product through conduit 23.         the cooled liquid which is sprayed in
the upper- The vapour fraction which is not removed in a   30  most
condensation section (13) further includes condensed form from the
condensation sections 13,     liquid removed from the first (13b) and/or
the sec- 13a and 13b is removed from the top section 8 of the   ond
condensation section (13a) arranged below column 1 through top outlet
conduit 9 by the action of  the uppermost condensation section (13). steam
ejector 30. in doing so the steam ejector main- tains the pressure in the
distillation column 1 at the   35  3. Vacuum distillation process as
claimed in any one subatmospheric pressure.
of the claims 1-2, wherein the cooled liquid It was found that the
additional cooled liquid      sprayed into the uppermost condensation sec-
sprayed through sprayer 25 absorbed hydrocarbon        tion (13) comprises
between 0.5 and 1 kg of liquid vapour which would otherwise be removed from
the       removed from the condensation section or sec- column 1 through
outlet conduit 9.            40       tions (13a,13b) arranged below the
uppermost The amount of additional liquid is so selected that  condensation
section (13) per kg of liquid re- the amount of valuable hydrocarbons In
the vapour      moved from the uppermost condensation section fraction
which is removed by means of the vacuum       (13). pump is minimized.
Suitably the cooled liquid sprayed into the uppermost condensation section
comprises   45 per kg of liquid removed from the uppermost conden-
Patentanspruche sation section between 0.5 and 1 kg of liquid removed from
the condensation section(s) arranged below the  1.
Vakuumdestillationsverfahren, umfassend das uppermost condensation section.
Einfflhren einer Zuspeisung (4), welche Flussig- In the process as
described with reference to the   50  keit und Dampf enthalt, in eine
EinlaBzone (3) ei- drawing, additional cooled liquid was supplied
ner DestillationssAule(1), die bei unteratmospha- through a separate
sprayer 25. Alternatively this liq-  rischem Druck betrieben wird, das
Abziehen von uid can be supplied through sprayer 20 in addition to
Flissigkeit von einer Bodenzone(6) der Destilla- liquid supplied through
conduit 17. In the latter case  tionsslule(1), das Passlerenlassen von
Dampf a separate sprayer is superfluous.             55      durch
mindestens  zwei  Kondensationszo- nen(13a,13b), die in der
Destillationsslule zwi- schen der EinlaEfzone(3) und einer Kopfzone (8)
Obereinander angeordnet sind, das Abziehen von 3    
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Dampfaus derKopfzone(8), das EinsprOhen von       (13,13a, 13b)comprend du
liquide enleve de cet- gekfhiter Flussigkeit in jade Kondensationszone   te
section de condensation (13, 13a, 13b) et ob le (13,13a, 13b) und das
Abziehen von Flussigkeit    liquids refroidi qui est pulvbrise dans la
section de aus jeder Kondensationszone (13,13a,13b), wo-     condensation
superieure (13) comprend aussT du bel die gekflhite Flussigkeit, die In
jede Konden-   s  liquide enlevb de la section ou des sections de
sationszone elngesprfiht wird, Flflssigkelt ent-  condensation disposees
au-dessous de la sec- hilt, die von der betreffenden Kondensationszo-
tion de condensation superieure (13). ne(13,13a, 13b) abgezogen worden ist,
und wo- bei die gekihite Fl~ssigkelt, die in die oberste  2. Procede de
distillation sous vide selon la reven- Kondensationszone (13) eingesprflht
wird, zu-  10  dication 1, dans lequel la vapeur passe a travers sitzlich
Flissigkeit enthilt, die von der Konden-  trois sections de condensation
(13, 13a, 13b) et sationszone oder den Kondensationszonen ab-       le
liquide refroidi qui est pulv&rise dans Ia section gezogen worden ist, die
unterhalb der obersten    de condensation superieure (13) comprend aussi
Kondensatlonszone(1 3) angeordnet ist(sind).      du liquide enleve de le
premiere (13b) etlou de la 15     seconde section de condensation (13a)
situees 2. Vakuum-Destillationsverfahren nach Anspruch        au-dessous de
la section de condensation supe- 1, In welchem der Dampf durch 3
Kondensations-    rieure (13). zonen (13,13a,13b) hindurchgeht und in wel-
chem die gekuhlte Flflssigkeit, die In die oberste  3. Procede de
distillation sous vide selon lNune quel- Kondensationszone (13) eingesprfht
wird, zu-  20  conque des revendications 1-2, dans lequel Is li- sitzlich
Flhssigkeit enthilt, die von der ersten  quide refrolid pulverise dans la
section de (13b) und/oder der zweiten Kondensationszone      condensation
superieure (13) comprend entre (13a), die unterhalb derobersten
Kondensations-   0,5 et 1 kg de liquide enleve do la section ou des zone
angeordnet sind, abgezogen worden ist.       sections de condensation (13a,
13b) situ6es au- 26      dessous de la section de condensation superieu- 3.
Vakuum-Destillationsverfahren nach Anspruch 1      re (13) par kg de
liquids enleve de la section de oder 2, in welchem die gekuhite
Fliissigkeit, die in  condensation superioure (13). die oberste
Kondensationszone(13) eingespriiht wird, zwischen 0,5 und 1 kg der
Flussigkeit ent-  4. Procede de distillation sous vide selon la reven-
hilt, die von den Kondensationszonen (1 3a,1 3b)  30  dlcation 1,
substantlellement tel quo decrit dane abgezogen worden Ist, die unterhalb
der ober-     la description en reference au dessin annexe. sten
Kondensationszone (13) angeordnet sind, und zwar Je kg der Fllsslgkeit, die
von der ober- sten Kondensationszone abgezogen worden ist. 35 4.
Vakuumdestillationsverfahren nach Anspruch 1, wle es In der Beschreibung in
bezug auf die an- liegende Zeichnung beschrieben ist. 40 Revendliations 1.
Procede de distillation sous vide, comprenant les etapes selon lesquelles
on introduit une charge (4) qul contient du liquids et de la vapeur dans
45 une colonne de distillation (1) fonctionnant sous pression redulte, on
enleve le liquide d'une sec- tion de fond (6) de la colonne de distillation
(1), on laisse passer la vapeur a travers au moins deux sections de
condensation (13a, 13b) disposees  so l'une au-dessus de I'autre dans la
colonne de dis- tillation entre Ia section d'entree (3) et une section de
tote (8), on evacue la vapeur de la section de t~te (8), on pulverise du
liquid. refroldi dens cha- quo section de condensation (13, 13a, 13b) et on
55 enleve du liquide de chaque section de conden- sation (13, 13a, 13b), ob
le liquide refroldi qui est pulvbrise dans chaque section de condensation 4


