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recycled to the cold separator to increase the amount of hydrogen to be
separated using the cold separator. The present invention relates to the
separation of  The remainder of the cold flash liquid phase is
hydroprocessed effluent streams.                   admixed with the hot
flash liquid phase and fraction- In the art of petroleum refining normally
a number   5   ated for desired product recovery. of products are obtained
which need to be separated   It should be noted that the process as
described after the envisaged process has been carried out. In  in U.S.
patent specification 4,159,937 is based on a the case of refining processes
carried out in the pre-  four separator system wherein the cold separator
sence of hydrogen an additional problem resides in  liquid phase is
increased in temperature by means of the removal and recovery of hydrogen
which is nor-  10  an additional heat exchanger and introduced into a mally
recycled to the reaction stage(s) of the process.  warm ratherthan into a
cold flash zone (referred to as The reactor effluent of the hydroprocessed
feedstock  third separation zone). The use of such a "warm flash" therefore
invariably contains hydrogen besides nor-  allows recycle of at least part
of the liquid phase from mally gaseous products, normally liquid products
and  the third separation zone to the cold separator (sec- unconverted
feedstock.                        15  ond separation zone) after mixing
with the hot Much attention has been paid over the years to  separator
vapour phase and prior to subjecting the the separation aspects of reactor
effluents. Since  mixed stream to a heat-exchange treatment in order
reactor effluents are normally obtained at relatively  to reduce losses of
valuable hydrogen during the high pressures (depending on the nature of the
hyd-  recovery stage. roconversion process applied from as low as 20 to  20
In the process as described in U.S. patent speci- more than 200 bar) and
rather high temperatures    fication 3,586,619 use is made of a liquid
recycle (depending on the nature of the hydroconversion pro-  stream from
the cold flash zone to the hot separator cess ranging from as low as 150 to
over 400[err]) it will  vapour phasewhich isoperated atconditionsdirected
be evident that a careful control and use of the heat  at the substantial
dissolution of hydrogen in the hot balance of the total unit concerned is
of great import-  25  separator liquid phase prior to its use as a
feedstock ance.                                              for a thermal
cracking process. It will be appreciated Generally speaking the state of
the art in effluent  that the hot separator has to be operated at a rather
separation processes/hydrogen recovery revolves    high temperature in
order to achieve this. around the so-called fourseparator system. This sys-
A hot separator, a cold separator and a hot flash tern comprises a hot
separator (operating at high tem-  30  zone (provided with a mesh blanket)
operated in con- perature and pressure), a cold separator(operating at
junction with a vacuum column are described in U.S. high pressure and lower
temperature), a hot flash  patent specification 3,371,030 also referred to
in U.S. (operating at high temperature and low pressure) and  patent
specification 4,159,937. A portion of the heavy a cold flash (operating at
low temperature and low  vacuum gasoil recovered from the vacuum column is
pressure). A survey of the prior art concerning   35  reintroduced into the
hot flash zone above the mesh separator systems is given in U.S. patent
speci-   blanket to function as a wash oil. Cold separator liquid fication
4,159,937 issued in 1979.                 is admixed with hot flash vapours
and recovered as Reference is made therein to U.S. patent sped-  the
product of the process. fication 3,402,122, issued in 1968 wherein the con-
From the above it will be clear that apart from cept of four separators is
disclosed in detail for the  40  optimising the temperature and the
pressure require- recovery of an absorption medium from a black oil  ments
of the separator stages involved, much atten- reaction product  effluent.
Salient features include  tion has been given to the possibility to
minimise recovery of the absorption medium from condensed   hydrogen
solution losses which can be achieved by hot flash vapours by means of a
hot flash condensate  recycling part of the cold separator liquid phase to
the receiver and also the introduction of cold flash liquid  45  cold
separator zone either via the cold flash zone or, obtained from the cold
flasher into the cold separator  preferablyviathewarmflashzone. It should
be noted, to increase the concentration of hydrogen to be recy-  however,
that the recycling of a hydrogen-enriched cled to the reactor after its
separation using the cold  wash oil still bears the necessity of a wash oil
pump separator.                                         of considerable
size which inevitable costs in Also, reference is made therein to U.S.
patent  50  hardware, energy requir ments and large separator specification
3,371,029 which relates to a similar  vessels to accomodate the large
streams to be pro- separation technique using four separators. Hot
cessed. separator vapours are condensed and introduced into    It has now
surprisingly been found that a four the cold separator, while the hot
separator liquid  separator system can be operated without thr use of phase
passes into the hot flash zone. Hot flash zone   55   a wash oil (recycle)
stream, and consequently at vapours are condensed, admixed with the cold
much reduced hydrogen solution losses when the hot separator liquid phase
and introduced into the cold  separator is operated under specific
conditions. flash zone. A portion of the cold flash liquid phase is
Operating the separators in accordance with the pre- 2    



3                  EP 0 336484 B1                  4 sent invention also
allows a better heat integration  sent invention. Suitable effluents
comprise those scheme which usually allows a reduction in the unit's
obtained by the hydrocatalytic conversion of hyd- heat exchanger surface
area requirements.         rocarbonaceous feedstocks such as crude oils,
The present invention thus relates to a process  atmospheric distillates,
vacuum distillates, deasphal- for separating a mixed-phase
hydrocarbonaceous   5   ted oils and oils originating from tar sands and
shale effluent originating from the conversion of a hydrocar-  oils.
bonaceous feedstock in the presence of hydrogen at    Generally,
hydroconversion and hydrocracking elevated temperature and pressure in a
multiple    are suitable processes to produce the effluents to be separator
system, which effluent contains hydrogen,  treated in accordance with the
present invention. If normally liquid hydrocarbonaceous components and   10
desired,  (hydro)demetallisation  and/or normally gaseous hydrocarbonaceous
components      (hydro)desulphurisation may be carried out prior to by
the proper hydroconversion or hydrocracking pro- i) separating in a first
separating zone the effluent  cess. Also hydrofinishing process stream
effluents into a first liquid phase (L1) and a first vapour  can be worked
up conveniently using the process phase (VI),
15  according to the present invention. ii) cooling the first vapour phase
obtained to a   The hydroconversion and hydrocracking proces- temperature
in the range between 25 and 85 [err]  ses can be carried out under the
usual conditions for and separating the cooled vapour phase in a sec-  such
processes which include the use of a catalyst ond separation zone whilst
substantially main-  and the presence of hydrogen at elevated tempera-
taining the pressure of the first separation zone   20  ture and pressure.
Depending on the type of products into a second liquid phase (L2) and a
second,  desired the process conditions may be adjusted. Nor- hydrogenrich
vapour phase (V2),                mal operating conditions comprise
temperatures in iii) separating the first liquid phase in a third sepa-
the range between 250 and 450 [err] and pressures in ration zone whilst
substantially maintaining the  the range between 35 and 200 bar, preferably
tem- temperature of the first separation zone at a   25  peratures in the
range between 300 and 425 [err] and pressure below 60 bar into a third
liquid phase  pressures between 45 and 175 bar. (L3) and a third vapour
phase (V3), and            The hydroconversion and/or hydrocracking pro-
iv) separating the second liquid phase in a fourth  cesses can be carried
out by using suitable catalysts separation zone whilst substantially
maintaining  which normally comprise one or more metal com- the temperature
of the second separation zone at  30  pounds of Group V, VI or VIII of the
Periodic Table of a pressure below 60 bar into a fourth liquid phase  the
Elements on a suitable carrier. Examples of suit- (L4) which is at least
partly into recovered as pro-  able metals include cobalt, nickel,
molybdenum and duct and a fourth vapour phase [err] wherein the  tungsten.
In particular combinations of metals com- first separation zone is operated
at a temperature  prising a Group VI and a Group VIII metal can be used
between 200 and 350 C and a pressure of be-  35  advantageously. tween 35
and 200 bar and in such a way that be-    The metal compound-containing
catalysts are tween 25 and 75 %w of the effluent is obtained in  normally
supplied in oxidic form and are then subjec- the first vapour phase (V1).
ted to a pre-sulphiding treatment which can be carried The present
invention relates in particular to a  out ex situ but preferably in situ,
in particular under process for separating a mixed-phase hydrocar-  40
conditions which resemble actual practice. The metal bonaceous effluent
wherein the first separation zone  components can be present on inorganic
amorphous is operated in such a way that between 40 and 60%w  carriers such
as silica, alumina or silica-alumina and of the effluent is obtained in the
first vapour phase  can be introduced on the refractory oxides by a variety
(V1).                                              of techniques including
impregnation, soaking and Without wishing to be bound to any particular  45
co-mulling. Catalysts to be used in hydrocracking may theory it would
appear that the introduction of a rather  be of the amorphous type but
preferably of zeolitic large amount of normally liquid effluent in the
first  nature. In particular zeolite Y and modem modifi- vapour phase (VI)
has a very beneficial effect on the  cations of zeolite Y have proven to be
very good mate- amount of hydrogen recoverable in the second vapour  rials
to serve in hydrocracking processes. Again, the phase (V2) without the need
of a wash oil, let alone a   50   metal components can be emplaced on the
zeolites substantial amount of wash oil to be produced in the  by any
technique known in the art, including impreg- fourth separator.
nation and ion-exchange. It is also possible and in fact The effluent to be
subjected to the mixed-phase  preferred for certain hydrocracking processes
to use separating process according to the present invention  in addition
to the zeolite an amorphous silica-alumina can be obtained by any
hydroconversion process giv-  55  component in the catalyst in addition to
a binderwhich ing at least some products with boiling ranges in the  is
normally present in such catalysts. middle distillate range and/or above
and which are    The amounts of catalytically active materials may
separable by using the process according to the pre-  vary between wide
limits. Suitably of from 0.1 to as 3    



5                   EP 0 336 484 B1                 6 much as 40 %w of a
metal component can be used in     The hydrogen separated is of sufficient
purity to the catalysts for hydroconversion and hydrocracking.  be
recycled, if desired after a repressurising treat- Suitably, a flashed
distillate, i.e. a distillate obtained  ment, to the hydroconversion unit
or hydrocracker by atmospheric distillation of a crude oil and having a
delivering the effluent. It may be combined with make- boiling range
between 380 and 600 [err] can be used   5   up or fresh hydrogen to be used
in the hydroproces- as feedstock for a hydrocracking process followed by
sing reactor to supply the amount of hydrogen needed the separation
technique in accordance with the pre-  in accordance with the operating
conditions for the sent invention. It is possible, of course, to use also
dis-  hydroprocessing being carried out, including supply tillates obtained
via a residue conversion process as  of hydrogen in the hydrogen-consuming
process. partorall of thefeedstock for the hydrocracker. In par-  10  The
first liquid phase obtained (L1) and contain- ticular mixtures of flashed
and synthetic distillate can  ing effluent having a normal boiling point
range be subjected suitably to a hydrocracking operation  exceeding 400
[err] is sent to the third separation zone and the effluent subjected to
the separation technique  (S3) (the Hot Low Pressure Separator) which is
oper- in accordance with the present invention.          ated
atsubstantially the same temperature as the first Typically a hydrocracker
and/or hydroconversion   15  separation zone, or as close to it as is
feasible without unit effluent will become available at elevated tem-
adding energy to achieve this situation, and at a perature and pressure
depending on the process con-  pressure in the range between 10 and 50 bar.
It ditions applied in the appropriate reactor. Normally,  should be noted
that part of the first liquid phase (LI) the effluent to be separated will
have a temperature  may be recycled to the hydroprocessing reactor, if
between 250 and 450 C and a pressure between 35   20  desired together with
part or all of the recycle-hydro- and 200 bar.
gen and/or any fresh or make-up hydrogen as the The effluent from the
reactor(s) is sent to the first  case may be. By operating the third
separation zone separation zone (indicated as SI, the Hot High Press-  in
this mode a third vapour phase (V3) is obtained ure Separator) which is
operated substantially at the  which can be further processed or which is
preferably pressure at which the hydroconversion or hydrocrack-  25  sent
at least in part to the stream entering the fourth ing process was carried
out and at a temperature   separation zone to be described hereinafter.
Also a which allows 25 to 75 %w of the reactor effluent to  third liquid
phase (L3) is obtained which can also be become available in the first
vapour phase (V1). Suit-  subjected to further processing or which may
recov- ably, the boiling range of the normally liquid hydrocar-  ered at
least in part as product and which may be col- bonaceous components does
not exceed 400 [err]  30  lected from the system, if desired togetherwith
part or Normally liquid hydrocarbonaceous components are   all of the
fourth liquid phase to be described hereinaf- components which are liquid
when calculated at [err]  ter. at atmospheric pressure.
The second liquid phase obtained when operat- Preferably, the first vapour
phase (V1) contains  ing the second separation zone issent, optionallywith
normally liquid hydrocarbons having a boiling range   35  part or all of
the third vapour phase obtained when not exceeding 375 C. Preferably, the
first separation  operating the third separation zone, to the fourth zone
is operated at a temperature between 250 and  separation zone (S4) (the
Cold Low Pressure 315[err] and atthe pressure exerted in the reactor deli-
Separator) which is operated at substantially the vering the effluent. It
will be clear that a slight devia-  same temperature as the second
separation zone and tion from the process pressure applied can be   40  at
a pressure substantially the same as operated in tolerated but it is
preferred to carry out the first sepa-  the third separation zone. The
fourth separation zone ration at substantially the same pressure. Normally,
is preferably operated at at temperature in the range such pressures will
range between 35 and 200 bar,  between 25 and [err] and at a pressure in
the range preferably between 125 and 175 bar.                between 10 and
50 bar. By operating the fourth sepa- Thefirstvapour phase (VI) obtained
from the first  45  ration zone in the manner as indicated hereinabove a
separation zone is senttothe second separation zone  fourth vapour phase
(V4) is obtained which is basi- (S2) normally after a heat exchange to cool
it down to  cally a low pressure mixture of oil and gas which can allow a
further separation. The second separation  be used for various refinery
duties and a fourth liquid zone (the Cold High Pressure Separator) is
normally  phase (L4) which is at least in part and optionally operated at
substantially the same pressure as the   50  together with part or all of
the third liquid phase (L3) first separator, or as close to it as is
feasible, and at  recovered as product. It can be used as such or may a
temperature in the range between 25 and [err]. By  be subjected to further
treatment such as distillation operating the first and the second separator
in the  and hydrofinishing. modes as indicated a second vapour phase (V2)
is      It will be clear that the sequence and the condi- obtained
containing a high amount of hydrogen which  55  tions prevailing in the
process according to the pre- obviates the need for a wash oil (normally
supplied by  sent invention allow for the recovery of in principle the
recycling part of the liquid phasefrom the fourth sepa-  total fourth
liquid phase which does not have to be ration zone to the second separation
zone).        used to increase the amount of hydrogen obtainable 4    



EP 0 336 484B1                 8 in the second vapour phase at all. The
present inven-  which require the presence of a recycle stream to be tion
is now illustrated by means of the following  withdrawn from S4 (which
normally on a weight basis Example.
is about 50% of the total stream entering S2) the hyd- rogen losses are
increased by about 40%. Since also EXAMPLE
5   expensive equipment is needed under such condi- tions (wash oil pump to
restore the pressure from 45 A hydrocracking process is carried out by
subject-  to no less than 150 bar) the advantages of the process ing a
flashed distillate feedstock (boiling range 380-  according to the present
invention will be clear. [err]) to a treatment with hydrogen in the
presence of a standard hydrocracking catalyst of amorphous   10 nature
(based on Ni/W as catalytically active metals)  Claims under conditions
which allow complete conversion to 395 [err] minus products.
1. Process for separating a mixed-phase hyd- The effluent from the single
stage hydrocracker is  rocarbonaceous effluent originating from the conver-
sent to the Hot High Pressure Separator (S1) which   15  sion of a
hydrocarbonaceous feedstock in the is operated at 154 bar and at a
temperature of [err].  presence of hydrogen at elevated temperature and It
may be necessary to subject the effluent from the  pressure in a multiple
separator system, which hydrocracker to a heat-exchange procedure in order
effluent contains hydrogen, normally liquid hydrocar- to arrive at the
desired temperature in S1.        bonaceous components and normally gaseous
hyd- A first vapour phase (V1) is obtained from S1 and   20  rocarbonaceous
components by sent to a heat-exchange system to allow the tempera-  i)
separating in a first separating zone the effluent ture to be reduced to
[err] whilst maintaining the    into a first liquid phase (L1) and a first
vapour pressure substantially at the pressure at which S1 is  phase (V1),
operated. The thus cooled first vapour phase which    ii) cooling the first
vapour phase obtained to a contains 59 %w of the effluent submitted to S1
is sent  25  temperature in the range between 25 and [err] to the Cold High
Pressure Separator (S2) which is     and separating the cooled vapour phase
in a sec- operated at about [err] and 150 bar. From S2 the      ond
separation zone whilst substantially main- second vapour phase, rich in
hydrogen, is withdrawn   taining the pressure of the first separation zone
having a purity of well above 85 %vol and which is    into a second liquid
phase (L2) and a second, sent, optionally after slight repressurising, to
the hyd-  30  hydrogenrich vapour phase (V2), rocracker, if desired
together with fresh or make-up  iii) separating the first liquid phase in a
third sepa- hydrogen.                                             ration
zone whilst substantially maintaining the The first liquid phase obtained
(L1) can be recy-  temperature of the first separation zone and at a cled
in part to the hydrocracker but is preferably sent  pressure below 60 bar
into a third liquid phase to the Hot Low Pressure Separator (S3) operated
at  35  (L3) and a third vapour phase (V3), and substantially the same
temperature as is S1 and at a  iv) separating the second liquid phase in a
fourth pressure of about 25 bar. The third vapour phase      separation
zone whilst substantially maintaining obtained from S3 is sent to the
fourth separation zone  the temperature of the second separation zone as
described hereinafter. The third liquid phase (L3)  and at a pressure below
60 bar into a fourth liquid is convenisntly withdrawn as product.
40      phase (L4) which is at least partly recovered as The second liquid
phase (L2) withdrawn from S2     product and a fourth vapour phase (V4),
charac- is sent to the Cold Low Pressure Separator (S4) in    terized in
that the first separation zone is operated combination with the third
liquid phase (L3). S4 is   at a temperature between 200 and [err] and a
operated at substantially the same temperature as is  pressure of between
35 and 200 bar and in such S2 and at substantially the same pressure as is
S3.  45  a way that between 25 and 75 %w of the effluent The fourth liquid
phase (L4) is recovered as product,  is obtained in the first vapour phase
(V1). optionally together with the third liquid phase (L3)  2. Process
according to claim 1 characterized in depending on the further use of said
phase. No fourth  that the first separation zone is operated in such away
liquid phase is recycled as wash oil to the stream  that between 40 and 60
%w of the effluent is obtained entering S2. The fourth vapour phase
obtained (V4)  50  in the first vapour phase (VI). contains low
temperature, low pressure oil and gas    3. Process according to claim 1 or
2 characterized and can be used in further processing/upgrading oras  in
that the liquid effluent obtained in the first vapour part of the refinery
fuel pool.                    phase (V1) has a normal boiling point range
not By operating the multiple separator system for the  exceeding 400[err],
preferably not exceeding 375[err]. separation of the mixed-phase
hydrocarbonaceous  55   4. Process according to one or more of claims 1-3
effluent in accordance with the process of the present  characterized in
that the first separation zone is oper- invention substantial savings in
hydrogen losses are  ated at a temperature between 250 and 315[err], and
realised. When the process is repeated at conditions  at a pressure in the
range between 35 and 200 bar, 5    



7                   EP 0 336 484 B1                 8 in the second vapour
phase at all. The present inven-  which require the presence of a recycle
stream to be tion is now illustrated by means of the following   withdrawn
from S4 (which normally on a weight basis Example.
is about 50% of the total stream entering S2) the hyd- rogen losses are
increased by about 40%. Since also EXAMPLE
5   expensive equipment is needed under such condi- tions (wash oil pump to
restore the pressure from 45 A hydrocracking process is carried out by
subject-  to no less than 150 bar) the advantages of the process ing a
flashed distillate feedstock (boiling range 380-  according to the present
invention will be clear. [err]) to a treatment with hydrogen in the
presence of a standard hydrocracking catalyst of amorphous   10 nature
(based on Ni/W as catalytically active metals)  Claims under conditions
which allow complete conversion to [err] minus products.
1. Process for separating a mixed-phase hyd- The effluent from the single
stage hydrocracker is  rocarbonaceous effluent originating from the conver-
sent to the Hot High Pressure Separator (S1) which   15  sion of a
hydrocarbonaceous feedstock in the is operated at 154 bar and at a
temperature of 300 [err].  presence of hydrogen at elevated temperature and
It may be necessary to subject the effluent from the  pressure in a
multiple separator system, which hydrocracker to a heat-exchange procedure
in order  effluent contains hydrogen, normally liquid hydrocar- to arrive
at the desired temperature in S1.         bonaceous components and normally
gaseous hyd- A first vapour phase (VI) is obtained from S1 and   20
rocarbonaceous components by sent to a heat-exchange system to allow the
tempera-   i) separating in a first separating zone the effluent ture to be
reduced to 45[err] whilst maintaining the     into a first liquid phase
(L1) and a first vapour pressure substantially at the pressure at which S1
is  phase (V1), operated. The thus cooled first vapour phase which     ii)
cooling the first vapour phase obtained to a contains 59 %w of the effluent
submitted to S1 is sent  25  temperature in the range between 25 and 85
[err] to the Cold High Pressure Separator (S2) which is      and separating
the cooled vapour phase in a sec- operated at about 45 [err] and 150 bar.
From S2 the       ond separation zone whilst substantially main- second
vapour phase, rich in hydrogen, is withdrawn    taining the pressure of the
first separation zone having a purity of well above 85 %vol and which is
into a second liquid phase (L2) and a second, sent, optionally after slight
repressurising, to the hyd-  30  hydrogenrich vapour phase (V2), rocracker,
if desired together with fresh or make-up   iii) separating the first
liquid phase in a third sepa- hydrogen.
ration zone whilst substantially maintaining the The first liquid phase
obtained (L1) can be recy-  temperature of the first separation zone and at
a cled in part to the hydrocracker but is preferably sent  pressure below
60 bar into a third liquid phase to the Hot Low Pressure Separator (S3)
operated at  35  (L3) and a third vapour phase (V3), and substantially the
same temperature as is S1 and at a   iv) separating the second liquid phase
in a fourth pressure of about 25 bar. The third vapour phase
separation zone whilst substantially maintaining obtained from S3 is sent
to the fourth separation zone  the temperature of the second separation
zone as described hereinafter. The third liquid phase (L3)  and at a
pressure below 60 bar into a fourth liquid is conveniently withdrawn as
product           40       phase (L4) which is at least partly recovered as
The second liquid phase (L2) withdrawn from S2      product and a fourth
vapour phase (V4), charac0- is sent to the Cold Low Pressure Separator (S4)
in     terized in thatthefirstseparation zone is operated combination with
the third liquid phase (L3). S4 is    at a temperature between 200 and 350
[err] and a operated at substantially the same temperature as is   pressure
of between 35 and 200 bar and in such S2 and at substantially the same
pressure as is S3.  45  a way that between 25 and 75 %w of the effluent The
fourth liquid phase (L4) is recovered as product,  is obtained in the first
vapour phase (V1). optionally together with the third liquid phase (L3)
2. Process according to claim 1 characterized in depending on the further
use of said phase. No fourth  that the first separation zone is operated in
such away liquid phase is recycled as wash oil to the stream  that between
40 and 60 %w of the effluent is obtained entering S2. The fourth vapour
phase obtained (V4)  so  in the first vapour phase (VI). contains low
temperature, low pressure oil and gas      3. Process according to claim 1
or2 characterized and can be used in further processing/upgrading or as  in
that the liquid effluent obtained in the first vapour part of the refinery
fuel pool.                     phase (V1) has a normal boiling point range
not By operating the multiple separator systemfor the  exceeding 400 [err],
preferably not exceeding 375 [err]. separation of the mixed-phase
hydrocarbonaceous  55     4. Process according to one or more of claims 1-3
effluent in accordance with the process of the present  characterized in
that the first separation zone is oper- invention substantial savings in
hydrogen losses are  ated at a temperature between 250 and 315[err] and
realised. When the process is repeated at conditions  at a pressure in the
range between 35 and 200 bar, 5    



9                   EP 0 336 484 B1   10 preferably ata pressure in the
range between 125 and  einer zweiten Trennzone unter im wesentlichen 175
bar.                                              Aufrechterhaltung des
Druckes aus der ersten 5. Process according to one or more of claims 1-4
Trennzone in eine zweite Flissigphase (L2) und characterized in that part
or all of the third liquid phase  eine zweite, wasserstoffreiche Dampfphase
(V2), together with the fourth liquid phase are recovered as   5  (iii)
Auftrennen der ersten Flussigphage in einer product.
dritten Trennzone unter im wesentlichen Auf- 6. Process according to one or
more of claims 1-5  rechterhaltung der Temperatur der ersten Trenn-
characterized in that part or all of the third vapour  zone und bei einem
Druck unter 60 bar in eine phase (V3) obtained is combined with the second
dritte GFRissigphage (L3) und eine dritte Dampf- liquid phase (L2) obtained
before entering the fourth  10  phase (V3) und separation zone.
(iv) Auftrennen der zweiten flssigphase in einer 7. Process according to
one or more of claims 1-6  vierten Trennzone unter im wesentlichen Auf-
characterized in that the third separation zone is oper-  rechterhalten
derTemperaturderzweiten Trtenn- ated at a pressure in the range between 10
and 50     zone und bei einem Druck unter 60 bar in eine bar.
15      vierte FlRssigphase (L4), die wenigsten teilweise 8. Process
according to one or more of claims 1-7  als Produkt gewonnen wird, und eine
vierte characterized in that the fourth separation zone is   Dampfphase
(V4), dadurch gekennzeichnet, daM operated at a temperature in the range
between 25     die erste Trennzone bei elner Temperatur zwis- and 85 C and
at a pressure in the range between 10   hen 200 und 3500 C und einem Druck
zwishen 35 and 50 bar.                                   20       und 200
bar in solche Weise betrieben wird, daB 9. Process according to one ormore
of claims 1-8   25 bis 75 Gew.-% des Abstromes in der ersten characterized
in that part or all of the hydrogen      Dampfphase (VI) erhalten werden.
obtained in the second vapour phase (V2) is recycled   2. Verfahren nach
Anspruch 1, dadurch gekenn- to the conversion zone for the
hydrocarbonaceous   zeichnet, daB die erste Trennzone in solcher Weise
feedstock, optionally after having been subjected to a   25  betrieben
wird, daB 40 bis 60 Gew.-% des Abstomes  A further purification treatment
and optionally a corn-  in der ersten Dampfphase (VI) erhalten warden.
pression treatment.                                    3. Vergfahren nach
Anspruch 1 oder 2, dadurch 10. Process according to one or more of claims
1-  gekennzeichnet, daB der in der ersten Dampfphase 9 characterized in
that an effluent is used originating  (VI) erhaltene flOssige Abstrom oinen
Normalsie- from a hydroconversion process and/or a hydrocrack-  30
debereich von nicht Ober 400 "C, vorzugswelse nicht ing process which has
been carried out in the pre-  Ober 375 C aufweist. sence of a catalyst
comprising one or more metal       4. Verfahren nach einem oder mehere der
compounds of Group V,VI or VIII of the Periodic Table  Anspriche 1 bis 3,
dadurch gekennzeichnet, daB die of the Elements on a carrier.
erste Trennzone bei einer Temperatur von 250 bis 11. Process according to
claim 10 characterized   35  315 *Cund bei einem Druckim Bereich von 35 bis
200 in that the catalyst is based on zeolite Y and a binder,  bar,
vorzugweise bei einem Druckim Bereich von 125 optionally in the presence of
an amorphous cracking  bis 175 bar betrieben wird. component.
5. Verfahren nach einem oder meheren der AnsprOche I bis 4, dadurch
gekennzeichnet, daB ein 40  Teil oder die Gesamtmenge der dritten
Flflssigphase Patentansprriche                                   zusammen
mit der vierte Friissigphase als Produckt gewonnen wird. 1. Verfahren zur
Auftrennung eines aus der         6. Verfahren nach einem oder meheren der
Urmwandlung eines Kohlenwasserstoff-haltigen Ein-  Anspruche I bis 5,
dadurch gekennzeichnet, daB ein satzmatrials stammenden gemischphasigen
Koh-  45  Teil oder die Gesamtmnenge der erhaltenen dritten
lenwasserstff-haltigen Abstroms in Gegenwart von   Dampfphase (V3) mit
dererhaltenen zweiten FlOssig- WasserstoffbelerhohterTemperaturund
beierhotem     phase (L2) vor dem Eintritt in die vierte Trennzone Druck in
einem Mehrfachseparatorsystem, welcher    vereinigt wird. Abstrom
Wasserstoff, normalerweise flOssige Koh-       7. Verfahren nach einem oder
meheren der lenwasserstoff-haltigen Komponente und normaler-  so  Anspruche
I bis 6, dadurch gekennzeichnet, daB die weise   gasefrmige
Kohlenwasserstoff-hAltigen    dritte Trennzone bei einem Druck im Bereich
von 10 Komponente enthalt, durch                          bis 50 bar
betrieben wird. (i) Auftrennen des Abstroms in einer ersten        8.
Verfahren nach einem oder meheren der Trennzone in inemerste Fl~ssigphase
(LI) und ei-  Anspriche I bis 7, dadurch gekennzeichnet, daB die ne erste
Dampfphase (VI),                 .55  vierteTrennzonebeieinerTemperaturim
Bereich von (ii) Abkfihlen der erhaltenen ersten Dampfphase  25 bis 858 C
und bei einem Druck im Bereich von 10 auf sine Temperatur im Bereich von 25
bis 85 C  bis 50 bar betrieben wird. und Auftrennen der abgekflhIten
Dampfphase in      9. Verfahren nach einem oder meheren der 6    
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dadurch gekennzeichnet, daB ein   perature comprise entre 200 et 350C et A
une Tell oder die Gesamtmenge des in der zweiten
pressioncompriseentre35et200bars,etdetelle Dampfphase (V2) erhaltenen
Wasserstoffes zur         sortequ'entre25et75%enpoidsdel'eMuentsoit
Unwandlungszone fur das Kohlenwasserstoff-haltige    obtenue dans la
premiere phase vapeur (VI). Einsatzmaterial rezykliert wird, gegebenenfalls
nach   5  2. Proc6de selon la rvendication 1, caract6rise en Ausfulhrung
einer weiteren Reinigungsbehandlung   ce que la premiere zone de s6paration
fonctionne de und gegebenenfallss einerVerdichtungsbehandlung.  telle sorte
qu'entre 40 et 60% en poids de I'effluent 10. Verfahren nach einem oder
meheren der      soit obtenu dans la promiere phase vapeur (VI). Ansprflche
1 bis 9, dadurch gekennzeichnet, daB ein  3. Procede selon la revendication
I ou la reven- aus einem  Hydrokonversionsverfahron. und/ider  io  dication
2, caracterise en ce quo l'offluent liquids Hydrocrackverfahren stammender
Abstrom verwen-    obtenu dans Is premiere phase vapeur (VI) a un detwird,
welches Verfahren imAnwesenheiteines ei-  domaine normal d'ebullition qui
n'excede pas 400C, ne odermehere Metaliverbindungen von Metallen der  de
preference qui n'excede pas 375ec. Gruppen V, VI oderVIII des
Periodensystems der Ele-  4. Procede selon l'une ou plus des revendications
mente auf einern Trager umfassenden Katalysators  15  1 a 3, caracterise en
ce quo la premiere zone des6pa- ausgeolhrt warden ist.
ration fonctionne A une temp6rature entre 250 et 11. Verfahren nach
Anspruch 10, dadurch        315C, et A une pression comprise entre 35 et
200 gekennzeichnet, daM der Katalysator auf zeolith Y  bars, de preference
A une pression comprise entre und einem Bindemittel, gegebenenfalls in
Anwesen-  125 et 175 bars. heit einerr amorphen Crackkomponente, basiert.
20   5. Procide selon 'une ou plus des revendications 1 A 4, caracteris6 en
ce quo l'on recupere comme pro- duit tout ou partie de la troisieme phase
liquide on Revendications                                    meme temps quo
la quatrieme phase liquide. 6. Procede selon l'uno u plus des
revendications 1. Procede pour separer un effluent hydrocar-  25   1 A 5,
caract6rise en ce quo tout ou partie de la troi- bone a m6lange de phases,
provenant de la transfor-  sieme phase vapour (V3) obtenue est combin6e
avec mation d'une charge d'alimentation hydrocarbonee  la seconds phase
liquide (L2) obtenue avant l'entree en presence d'hydrogene, A temperature
et pression  dans la quatrieme zone de separation. elev6es, dans un systeme
a s6parateurs multiples,     7. Procede selon l'une ou plus des
revendications cet effluent contenant de I'hydrogene, des compo-  3o   1 A
6, caracteris en ce quo la troisinme zone de se6pa- sants hydrocarbon6s
nommalement liquides et des   ration fonctionne A une pression comprise
entre 10 et composants hydrocarbon6s normalement gazeux, en   50 bars. I)
s6parantdans une premibre zone de separation   8. Procid6 selon 'une ou
plusieurs des revendi- I'effluent en une premibre phase liquide (L1) et
cations I A 7, caracterise en ce quola quatribme zone une premibre phase
vapeur (VI),           35  de separation fonctionne A une temperature
comprise ii) refroldissant la premibre phase vapeur obte-  entre 10 et 50
bars. nue A une temperature situ6e entre 25 et 85"C et  9. Procede selon
!'une ou plus des revendications en separant la phase vapeur refroidie dans
une  1 A 8, caracterise en ce quo tout ou partie de l'hydro- deuxibme zone
de separation tout en maintenant  gone obtenu dans la seconde phase vapeur
(V2) est essentiellement la pression de la premibre zone   40  recycl6 vers
la zone de transformation pour la matibre de separation, en une deuxieme
phase liquide   d'alimentation hydrocarbon6e, 6ventudilement aprbs (L2) et
une deuxibme phase vapeur (V2), riche en  l'avoir soumise a un traitement
ultineur de purifica- hydrogene,                                     tion,
et eventuellement un traitementde compression. iii) separant la premibre
phase liquide dans une  10. Proced6 selon l'une ou plus des revendica-
trolsieme zonedeo separation, tout en nmaintenant  45  tions 1 A 9,
caractnrise en ce quo Vlon utilse un essentidllement la temperature de la
premibre  effluent provenant d'un procede d'hydroconverslon zone de
separation et a une presslon inferieure A  et/ou d'un procede
d'hydrocraquage qui a ete effec- 60 bars, en une troisibme phase liquids
(L3) et  tue en presence d'un catalyseur comportant un ou une troisibme
phase vapeur (V3), et            plusieurs composes de metaux des groupes
V, VI ou iv) separant la seconde phase ]iquide dans une  5o  VAll du
tableau periodique des elements, sur un sup- quatribme zone de separation,
tout en mainte-  port. nant essentiellement la temperature de la
11. Procede selon la revendication 10, caractA- deuxibme zone de separation
et A une pression  rise en ce quo le catalyseur est base sur la zeolithe Y
inferieure A 60 bars, en une quatrieme phase   et un liant, eventuellement
en presence d'un compo- liquide (L4) qui est au moins partiellement r6cu-
ss  sant de craquage amorphe. p6ree comme produit, et une quatribme phase
vapeur (V4), caracterise en ce quo la premiere zone de separation east mise
en oeuvre A une tern- 7    


