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of hydrogen, and a vacuum residue, which vacuum residue is used at least
partly as feedstock in a The present invention relates to an improved
catalytic residue conversion process without inter- process for the
manufacture of kerosene and/or       mediate product separation, to produce
one or gas oils.                                       5   more gas oils
and a flashed distillate, which flashed Petroleum products such as kerosene
and gas      distillate is (part of) the feedstock which is sub- oils can
be prepared from crude oils or (semi)-     jected to a catalytic (cracking)
treatment in the synthetic feedstocks by a great variety of pro-
presence of hydrogen and wherein catalytically cesses which range from
physical processes such      treated material is subjected to a
distillation treat- as solvent deasphalting and thermal treatments  10
ment to obtain kerosene and one or more gas oils. such as thermal cracking
and visbreaking to cata-       By using a flashed distillate derived from a
lytic  treatments  such  as  catalytic  cracking,    catalytically
converted vacuum residue in the man- hydrotreatment and hydrocracking to
mention a        ufacture of kerosene and gas oils, low quality ma- few.
terials are transformed into high value products It has now become common
practice to pro-   15   which intrinsically enlarges the flexibility of the
re- duce petroleum products from crude oil using a       finery operation.
combination of two or more of the above-men-             In US-A-3,530,062
a process has been de- tioned techniques depending on the nature of the
scribed for removal of organo-metallic contamin- feedstock to be treated
and the product or product   ants, nitrogeneous and sulfurous compounds and
state to be produced.                           20  conversion of
heptane-insoluble asphaltenic mate- For instance, the production of
petroleum frac-  rial. The process of the present invention has a tions
such as deasphalted oils and/or distillates by  different aim, and is
furthermore simpler and there- a combination of solvent deasphalting,
hydrotreat-  fore commercially more attractive. ment and thermal cracking
has been extensively           From US-A-3,364,134 a process is known for
described, inter alia, in the following European pat-  25  conversion of
highly contaminated black oils, which ent specifications: 82,551; 82,555;
89,707; 90,437   feeds are described to be difficult to convert. The and
90,441. Processes which comprise a two-stage     problem addressed in this
document is different solvent deasphalting treatment in combination with
from the problem of the present invention. More- one or are of the
above-mentioned treatments have    over, in the process of the present
invention kero- been disclosed in European patent specifications   30  sene
and/or gas oils can be produced in a smaller 99,141 and 125,709.
number of process steps. Although good quality products can be ob-
Further, in the process of the present invention tained in fair yields
using solvent-deasphalting it  a gas oil fraction is removed from the
product of has the intrinsic disadvantage that it is operated at  the
catalytic residue conversion process. In this various temperature and
pressure cycles which   35   way, a smaller amount of oil is to be
subjected to make this treatment rather cumbersome  and           the
catalytic (cracking) treatment in the presence of energy-consuming, in
particular in view of the huge  hydrogen. This makes that the reactor
vessel for amounts of solvents involved. This treatment is     this process
step can be smaller. therefore difficult to integrate in an approach di-
It is possible to use a feedstock containing rected at maximum flexibility
at minimal changes in  40   besides flashed distillate derived from a
converted temperature and pressure levels.                     vacuum
residue also a substantial amount of a It has now been found that certain
heavy ma-     flashed distillate which has not been subjected to a terials
originating from  vacuum  residues which     conversion process, e.g. a
flashed distillate nor- have been subjected to a residue conversion pro-
mally obtained in a vacuum distillation process. It is cess can be used as
feedstocks in the manufacture   45  also possible to use flashed distillate
normally ob- of kerosene and/or gas oils. The use of such ma-    tained in
an atmospheric distillation process or to terials allows a substantial
improvement in the      use mixtures containing both flashed distillate ob-
amounts of kerosene and gas oils to be produced      tained in an
atmospheric distillation process and from a given amount of crude oil.
flashed distillate obtained in a vacuum distillation The present invention
thus relates to a process   so   process as part of the feed to the
catalytic for the manufacture of kerosene and/or gas oil(s)
hydrotreatment. The amount of vacuum  residue wherein a crude oil is
subjected to an atmospheric   derived flashed distillate preferably ranges
between distillation to produce one or more atmospheric      10 and 60% by
volume of the total flashed distillate distillates suitable for the
production of kerosene  used as feed for the catalytic hydrotreatment.
and/or oil(s) and an atmospheric residue which is  55   The feedstock to be
used in the process ac- subjected to distillation under reduced pressure to
cording to the present invention is based on a produce flashed distillate,
which may be subjected   flashed distillate produced via a residue
conversion to a catalytic (cracking) treatment in the presence  process,
i.e. the feedstock contains a distillation 2  
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boiling range between [err]      dium may be present in the demetallization
cata- and [err], in particular between [err] and 520   lyst. Since the
catalytic demetallization and the [err which has been obtained by
subjecting part or   hydroconversion process may be carried out under all
of the effluent from a residue conversion pro-  the same conditions, the
two processes may very cess without intermediate product separation to a
5   suitably be carried out in the same reactor contain- distillation
treatment, in particular a distillation treat-  ing one or more beds of
demetallization catalyst on ment under reduced pressure. The feedstock for
top of one or more beds of hydroconversion cata- the residue conversion
process is obtained by sub-  lyst. jecting an atmospheric residue to
distillation under   Flashed distillate obtained via a catalytic resi-
reduced pressure to produce a flashed distillate  70  due conversion
process is subjected, preferably (which may be co-processed in the process
ac-      together with flashed distillate originating from a cording to the
present invention) and a vacuum      distillation treatment under reduced
pressure of an residue which serves at least partly as feedstock
atmospheric residue which has not been subjected for said residue
conversion process.               to a catalytic residue conversion
process, to a The catalytic residue conversion process oper-  15  catalytic
treatment in the presence of hydrogen. ative to produce flashed distillate
to be used as   The catalytic treatment in the presence of hy- feedstock in
the manufacture of kerosene and/or     drogen can be carried out under a
variety of pro- gas oils in accordance with the present invention   cess
conditions. The severity of the treatment, preferably comprises a catalytic
conversion pro-   ranging from predominantly hydrogenation to pre- cess
such as a hydroconversion process wherein  20  dominantly hydrocracking
will depend on the na- at least 10 %w of the feedstock is converted to
ture of the flashed distillate(s) to be processed and lower boiling
material.                            the type(s) of products to be
manufactured. Prefer- The catalytic residue conversion processes,     ably,
the catalytic treatment in the presence of which may be carried out in
combination with one    hydrogen is carried out under such conditions as to
or more pretreatm nts to substantially reduce the   25  favour
hydrocracking of the flashed distillate(s). amount of heavy metals, in
particular nickel and     Suitable hydrocracking process conditions to
vanadium, present in asphaltenes-containing vacu-   be applied comprise
temperatures in the range of um residues, and/or the amount of sulphur and
to a  from [err]   to [err] , pressures up to 300 bar lower extent nitrogen
in vacuum residues, are nor-  and space velocities between 0.1 and 10 kg
feed mally carried out in the presence of hydrogen   30  per litre of
catalyst per hour. Gas/feed ratios be- using an appropriate supported
catalyst at a tem-   tween 100 and 5000 Nl/kg feed can suitably be perature
of from [err] to [err], in particular of  used. Preferably, the
hydrocracking treatment is from [err] to [err], a pressure of from 50 to
carried out at a temperature between 300 * C and 300 bar, in particular of
from 75 to 200 bar, a     [err], a pressure between 25 and 200 bar and a
space velocity of from 0.02-10 kg. [err] , in  35  space velocity between
0.2 and 5 kg feed per litre particular of from: 0.1-2 kg. [err]   and a
of catalyst per hour. Preferably, gas/feed ratios hydrogen/feed ratio of
from 100-5000 [err] in    between 250 and 2000 are applied. particular of
from 500-2000 [err].                   Well-established  amorphous
hydrocracking Suitable  catalysts  for carrying  out such      catalysts
can be suitably applied as well as zeolite- hydroconversion process are
those containing at  40  based hydrocracking catalysts which may have least
one metal chosen from the group formed by     been adapted by techniques
like ammoniumion nickel and cobalt and in addition at least one metal
exchange and various forms of calcination in order chosen from the group
formed by molybdenum          to improve the performance of the
hydrocracking and tungsten on a carrier, preferably a carrier con-
catalysts based on such zeolites. taining a substantial amount of alumina,
e.g. at  45   Zeolites particularly suitable as starting materi- least 40
%w. The amounts of the appropriate met-    als for the manufacture of
hydrocracking catalysts als to be used in the hydroconversion process may
comprise the well-known synthetic zeolite Y and its vary between wide
ranges and are well-known to      more recent modifications such as the
various those skilled in the art.                          forms of
ultra-stable zeolite Y. Preference is given It should be noted that
asphaltenes-containing   50  to the use of modified Y-based hydrocracking
cata- hydrocarbon residues having a nickel and vana-     lysts wherein the
zeolite used has a pore volume dium content of more than 50 ppmw are
preferably    which is made up to a substantial amount of pores subjected
to a demetallization treatment. Such      having a diameter of at least 8
nm. The zeolitic treatment is suitably carried out in the presence of
hydrocracking catalysts may also contain other ac- hydrogen using a
catalyst containing a substantial  55  tive components such as
silica-alumina as well as amount of silica, e.g. at least 80 %w. If
desired,  binder materials such as alumina. one or more metals or metal
compounds having           The hydrocracking catalysts contain at least
hydrogenating activity such as nickel and/or vana-  one hydrogenation
component of a Group VI metal 
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least one hydrogenation component of a    catalysts will comprise metal
compounds such as roup VIII metal. Suitably, the catalyst composi-  Group
VI and/or Group Vil compounds. tions comprise one or more components of
nickel        The catalytic hydrodewaxing may very suitably and/or cobalt
and one or more components of        be carried out at a temperature of
from [err] to molybdenum and/or tungsten or one or more corn-   5   [err],
a hydrogen pressure of from 5-200 bar, a ponents of platinum and/or
palladium. The amount-  space velocity of from 0.1-5 kg per litre feed per
(s) of hydrogenation component(s) in the catalyst   hour and a
hydrogen/feed ratio of from 100-2500 composition suitably range between
0.05 and 10      NI/kg of feed. Preferably, the catalytic hydrodewax- %w of
Group VIII metal component(s) and between    ing is carried out at a
temperature of from 275 * C 2 and 40 %w of Group VI metal component(s),  10
to [err], a hydrogen pressure of from 10-110 calculated as metal(s) per 100
parts by weight of   bar, a space velocity of from 0.2-3 kg per litre per
total catalyst. The hydrogenation components in     hour and a
hydrogen/feed ratio of from 200-2,000 the catalyst compositions may be in
the oxidic      NI per kg of feed. and/or the sulphidic form. If a
combination of at      The catalytic dewaxing can be carried out in least a
Group VI and a Group Vil metal component  15  one or more catalytic
dewaxing units which may is present as (mixed) oxides, it will be subjected
to  operate under the same or under different con- a sulphiding treatment
prior to proper use in       ditions. hydrocracking.
It may be advantageous with respect to further If desired, a single
hydrocracking reactor can  improving product quality to subject the
effluent be used in the process according to the present  20  from the
catalytic dewaxing treatment to a further invention, wherein also flashed
distillate obtained  hydrotreatment. This further hydrotreatment is suit-
via vacuum distillation of an atmospheric residue   ably carried out at a
temperature between 250 * C which has not been subjected to a residue
conver-   and 375  C and a pressure between 45 and 250 sion process can be
co-processed. It is also possi-  bar, to primarily hydrogenate unsaturated
compo- ble to process a feedstock containing a flashed   25  nents present
in the dewaxed material. Catalysts distillate produced via a residue
conversion pro-   suitably applied in the further hydrotreatment in- cess
in parallel with a feedstock containing a    clude Group Vil metals, in
particular Group Vil flashed distillate obtained via vacuum distillation of
noble metals, on a suitable support such as silica, an atmospheric residue
in a second hydrocracker.    alumina or silica-alumina. A preferred
catalyst sys- The hydrocrackers may be operated at the same   30  tem
comprises platinum on silica-alumina. or different process conditions and
the effluents      The process according to the present invention may be
combined prior to further treatment.        is in particular advantageous
in that it allows an At least part of the gas oil obtained in the
integrated approach to the production of kerosene hydrocatalytic treatment
may be subjected to a      and gas oils in high yields directly from an at-
dewaxing treatment in order to improve its prop-   35   mospheric residue
which serves not only as the erties, in particular its pour point. Both
solvent  source for the feedstock to be used, i.e. flashed dewaxing and
catalytic dewaxing can be suitably     distillate obtained via a residue
conversion process applied.
using the vacuum residue as feedstock, but also as It is also possible to
subject some of the      the source for any additional flashed distillate
(not hydrocatalytically treated effluent to solvent dewax-  40  obtained
via a residue conversion process) to be ing and some, in particular higher
boiling effluent to  co-processed. catalytic dewaxing.
It should be noted that the severity of the It will be appreciated that
preference will be  catalytic hydrotreatment employed will govern the given
from an integrated process point of view to a  ratio of kerosene and gas
oil produced. catalytic dewaxing treatment in view of the huge   45  When
the catalytic hydrotreatment is carried energy costs involved in solvent
dewaxing due to    out under relatively mild conditions gas oils will be
heating, cooling and transporting large amounts of  predominantly produced
together with a small solvents. Catalytic dewaxing is suitably carried out
amount of kerosene. When the severity of the by contacting part or all of
the effluent from the  hydrotreatment is increased a further reduction in
hydrocatalytic treatment in the presence of hy-  50  boiling point range
will be observed indicating that drogen with an appropriate catalyst.
Suitable cata-  kerosene is the main product with virtually no gas lysts
comprise crystalline aluminium silicates such  oil production. Small
amounts of naphtha may be as ZSM-5 and related compounds, e.g. ZSM-8,
co-produced under the prevailing hydrotreatment ZSM-11, ZSM-23 and ZSM-35
as well as ferrierite    conditions. type compounds. Good results can also
be ob-  55       It may be advantageous to recycle at least part tained
using composite crystalline aluminium sili-  of the bottom fraction of the
distillation unit to the 



cates wherein various crystalline structures appear  catalytic
hydrotreatment unit to increase the level to be present. Normally, the
catalytic dewaxing     of conversion. It is also possible to recycle part
of 4    7                  EP0271148131                        8 the gas
oil produced to the catalytic hydrotreat-    separation, to produce one or
more gas oils and a ment unit. This will cause production of relatively
flashed distillate which flashed distillate is (part of) light gas oils
which need not to be subjected to a   the feedstock which is to be
subjected to a cata- (catalytic) dewaxind treatment or, if desired, only to
lytic (cracking) treatment in the presence of hy- a very mild (catalytic)
dewaxing treatment.     5   drogen whilst optionally part or all of the
bottom A further possibility to upgrade the bottom frac-  fraction may be
recycled to the residue conversion tion of the distillation unit after the
catalytic    unit and wherein catalytically treated material is
hydrotreatment comprises the use of said bottom      subjected to a
distillation treatment to obtain kero- fraction optionally together with a
heavy part of the  sene and one or more gas oils. distillate obtained as
feedstock, optionally together  10  Preferably, at least part of the gas
oil obtained with other heavy components, for an ethylene         may be
subjected to a dewaxing treatment. When cracker wherein said feedstock is
converted in the   the process according to the present invention is
presence of steam into ethylene which is a very      carried out under such
conditions that a light and a valuable feedstock for the chemical industry.
The    heavy gas oil are produced at least part of the methods to operate
an ethylene cracker are known   is  heavy gas oil is subjected to catalytic
dewaxing. to those skilled in the art.                         Part of the
gas oil produced may also be recycled The flexibility of the process
according to the  to the catalytic treatment unit. present invention can be
increased even further          It is further preferred to subject flashed
dis- when the effluent from the catalytic hydrotreatment  tillate obtained
by distillation under reduced pres- is subjected to distillation in such a
way that two   20  sure and flashed distillate obtained via a catalytic gas
oil fractions are obtained: a light gas oil and a  residue conversion
process to a catalytic cracking heavy gas oil, at least part of which being
recycled  treatment in the presence of hydrogen in the same to the
catalytic hydrotreatment stage to improve     reactor. Preferably, flashed
distillate obtained by product quality.
distillation under reduced pressure and flashed dis- The present invention
will now be illustrated by   25  tillate obtained by catalytic residue
conversion are means of Figures II-IV. In Figure I a process is
catalytically cracked in the presence of hydrogen in depicted for the
production of kerosene and gas      parallel reactors which may operate
under different oils by catalytic hydrotreatment of a flashed dis-
conditions and wherein the effluents obtained are tillate obtained via  a
catalytic residue conversion  subjected to separate distillation
treatments. Part of process and distillation of the product thus ob-   30
the gas oils obtained in the separate distillation tained.
treatments may be subjected to catalytic dewaxing In Figure II a process is
depicted wherein use   and hydrotreatment in the same or different dewax-
is made of a catalytic residue conversion unit to   ing and hydrotreating
units. produce the feed for the catalytic hydrotreatment       In Figure I
a process is depicted comprising a and wherein part of the gas oil produced
is sub-   35   hydrocracking unit 10 and a distillation unit 20. A jected
to catalytic dewaxing followed by hydrotreat-  crude oil has been subjected
to an atmospheric ment of the dewaxed material obtained.
distillation to produce one or more atmospheric In Figure III a further
process embodiment is    distillates suitable for the production of
kerosene depicted for the production of kerosene and/or gas   and/or gas
oil(s) and an atmospheric residue which oil starting from a vacuum residue.
40   has been subjected to distillation under reduced In Figure IV an
integrated process scheme is     pressure to produce flashed distillate and
a vacu- depicted for the production of kerosene and/or gas   um residue.
The vacuum residue is used at least oil starting from crude oil. In this
process two     partly as feedstock in a catalytic residue conver-
catalytic hydrotreatments and two catalytic dewax-   sion process without
intermediate product separa- ing units can be employed.
45  tion, to produce one or more gas oils and a flashed The process
according to the present invention is    distillate. The flashed distillate
produced via a cata- carried out by subjecting a crude oil to an at-
lytic residue conversion process is fed via line 1 mospheric distillation
to produce one or more at-   into the hydrocracking unit 10. The effluent
from mospheric distillates suitable for the production of  the
hydrocracking unit 10, which may be subjected kerosene and/or gas oil(s)
and an atmospheric resi-  50  to a treatment to remove gaseous material is
intro- due which is subjected to distillation under reduced  duced via line
2 into the distillation unit 20. From pressure to produce flashed
distillate which may be  the distillation unit 20 kerosene is obtained via
line subjected to a catalytic (cracking) treatment in the  3 and gas oil
via line 4. The bottom fraction of the presence of hydrogen, optionally a
light distillate  distillation unit 10 can be withdrawn via line 5 to 



suitable for the production of gas oil(s) and a   55  serve for other
purposes, e.g., as fuel, as recycle to vacuum residue which vacuum residue
is used at      the catalytic hydrotreatment or as feed for the least
partly as feedstock in a catalytic residue     production of lubricating
base oils. conversion process without intermediate product    9
EP 0 271 148 B1                     10 In Figure II a process is depicted
comprising a   residue in line 6 is combined with recycle distilla-
hydrocracking unit 10, a distillation unit 20, a cata-  tion residue via
line 7 and sent via line 8 to residue lytic residue conversion unit 30, a
distillation unit  conversion unit 30. If desired a part of the feed to 40,
a catalytic dewaxing unit 50 and a hydrotreat-   the residue conversion
unit (either before or after ment unit 60. A crude oil has been subjected
to an    5   mixing with recycled material) may be withdrawn atmospheric
distillation to produce one or more      from the system (not shown). The
effluent from the atmospheric distillates suitable for the production of
residue conversion unit 30, which may be sub- kerosene and/or gas oil(s)
and an atmospheric resi-  jected to a treatment to remove gaseous
materials, due. Atmospheric residue has been subjected to       is
subjected via line 9 to distillation in distillation distillation under
reduced pressure to produce   10  unit 40 to produce, if desired, a third
gas oil frac- flashed distillate and a vacuum residue. The vacu-   tion via
line 11, a flashed distillate to be subjected um residue is introduced via
line 6, optionally after  to hydrocracking via line 12 and a distillation
resi- having been mixed with a recycled distillation resi-  due 13 which is
partly or totally recycled to residue due via lines 13 and 7 as described
hereinafter,     conversion unit 30. Removal of part of this distilla- and
line 8 into residue conversion unit 30. The   15  tion residue can be
achieved via line 14. The effluent from the residue conversion unit, which
flashed distillate via line 27 and the flashed dis- may be subjected to a
treatment to remove gas-       tillate via line 12 are combined and sent
via line 1 eous materials, is subjected via line 9 to distillation  to the
hydrocracking unit 10. The sequence of the unit 40 to produce a gas oil
fraction (if desired) via  process as described for Figure I leads to the
[err] 11, a flashed distillate which is sent to the   20   production of
kerosene and gas oil. hydrocracking unit 10 via line 12 and a distillation
In Figure IV a process is depicted comprising residue 13 which can be
partly recycled to the       two hydrocrackers 10A and 10B, two
distillation residue conversion unit via line 7 and which can be   units
20A and 20B, a residue conversion unit 30, a used for other purposes via
line 14. The flashed      distillation unit 40, two catalytic dewaxing
units 50A distillate produced via residue conversion unit 30 is  25  and
50B (which unit is optional in the process as introduced via line 1,
optionally after having been  depicter in this Figure), two hydrotreatment
units mixed with a recycled distillation residue via lines 5  60A and 60B
(which unit is optional in the process and 16, into hydrocracking unit 10.
as depicted in this Figure), an atmospheric distilla- The effluent from
hydrocracking unit 10, which    tion unit 70 and a vacuum distillation unit
80. The may be subjected to a treatment to remove gas-   30   preparation
of the feedstock for the residue conver- eous materials, is introduced via
line 2 into distilla-  sion units 10A and 10B is carried out as depicted
tion unit 20 to produqe a kerosene fraction via line  in Figure III. 3, a
gas oil fraction via line 4 and a distillation      Flashed distillate
obtained via the catalytic resi- residue via line 5 which may be partly
recycled to    due conversion process is introduced via line 1A the
hydrocracking unit 10 via line 16 and which can   35  into hydrocracker 10A
and flashed distillate ob- be used for other purposes via line 15. The gas
oil  tained via vacuum distillation is introduced via line obtained via
line 4 is sent to catalytic dewaxing unit  1 B into hydrocracker 10B. Line
28 may be used to 50 whereas part of the gas oil may be withdrawn
transport flashed distillate via lines 12, 28 and 1B prior to the catalytic
dewaxing treatment via line 17.  to hydrocracker 10B or to transport
flashed dis- The effluent from the catalytic dewaxing unit 50,   40
tillate via lines 27, 28 and 1A to hydrocracker 10A. which may be subjected
to a treatment to remove       The effluent from hydrocracker 10A, which
may be gaseous materials, is subjected via line 18 to        subjected to a
treatment to remove gaseous ma- hydrotreatment in a hydrotreatment unit 60.
The       terials, is sent via line 2A to distillation unit 20A. final
product is obtained via line 19.                The effluent from
hydrocracker 10B, which may be In Figure III a process is depicted
comprising a   45  subjected to a treatment to remove gaseous ma-
hydrocracking unit 10, a distillation unit 20, a cata-  terials, is sent
via line 2B to distillation unit 20B. If lytic residue conversion unit 30,
a distillation unit  desired part of the effluent from hydrocracker 10A 40,
an atmospheric distillation unit 70 and a vacu-   may be sent to
distillation unit 20B via lines 2A, 29 um distillation unit 80. A crude oil
is introduced via  and 2B and part of the effluent from hydrocracker line
21 into atmospheric distillation unit 70 from    so   10B may be sent to
distillation unit 10A via lines which are obtained gaseous material via
line 22, a    2B, 29 and 2A. From distillation unit 20A a further kerosene
fraction via line 23, a gas oil fraction via  kerosene fraction is obtained
via line 3A and a line 24 and an atmospheric residue which is sent
further gas oil fraction via line 4A. From distillation 



via line 25 to vacuum distillation unit 80 from which  unit 20B a further
kerosene fraction is obtained via are obtained a further gas oil fraction
via line 26, a   55  line 3B and a further gas oil fraction via line 4B.
flashed distillate fraction via line 27 which is sub-  When the process as
depicted in Figure IV Is jected to hydrocracking to be described
hereinafter   carried out using two catalytic dewaxing units 50A and a
vacuum  residue via line 6. The vacuum          and 50B, gas oil obtained
from distillation unit 10A 6    11                 EP0271 148 B1
12 is sent via line 4A to catalytic dewaxing unit 50A.  pbw of products
boiling below the boiling range of Part of this gas oil may be withdrawn
prior to the  naphtha (referred to as naphtha-minus), 5.5 pbw of catalytic
dewaxing via line 31. Gas oil obtained   naphtha, 12.3 pbw of kerosene,
16.7 pbw of gas oil from distillation unit 20B is sent to catalytic dewax-
(obtained via line 11), 6 pbw of a vacuum residue ing unit 50B via line 4B.
Part of this gas oil may be   5   (removed via line 13) and 12.6 pbw of a
synthetic withdrawn prior to the catalytic dewaxing via line  flashed
distillate to be sent as feedstock for the 32. If desired part of the gas
oil obtained from    catalytic hydrotreatment in catalytic hydrotreatment
distillation unit 20A may be sent via lines 4A, 33  unit 10 via lines 12
and 1. The properties of the and 4B to catalytiq dewaxing unit 50B and part
of   synthetic flashed distillate to be used as feedstock the gas oil
obtained in distillation unit 20B may be   10  in the catalytic
hydrotreatment unit 10 and pro- sent to catalytic dewaxing unit 50A via
lines 4B, 33  duced via catalytic residue conversion unit 30 are: and 4A.
By proper use of the transfer lines 28, 29  density (15.4): 0.93; hydrogen
content: 11.9 %wt; and 33 the flexibility of the process according to
sulphur content: 0.6 %wt;, nitrogen content: 0.21 the present invention is
substantially increased,   %wt; Conradson Carbon Residue: <0.5 %wt and
ranging from single train to complete parallel train  15   mid boiling
point of the feedstock: 445 * C. operation. The effluents from the
catalytic dewaxing   The material was subjected to a catalytic units 50A
and 50B are sent via lines 18A and 18B    hydrotreatment in unit 10 using a
catalyst based on (which may be connected by a transfer line) to
nickel/tungsten   on  alumina.  The  catalytic hydrotreatment units 60A and
60B to produce the     hydrotreatment was carried out at a temperature of
desired products via lines 19A and 19B. It will be   20  [err], a hydrogen
partial pressure of 130 bar clear that the single and parallel train
approach can  and a space velocity of 0.84 kg/kg.h. 0.4 pbw of be extended
so as to encompass also the catalytic   hydrogen was used during the
treatment. The ef- dewaxing stage and/or the hydrotreatment stage.
fluent from the catalytic hydrotreatment unit 10 was The present invention
will now be illustrated by  sent via line 2 to atmospheric distillation
unit 20 to means of the following Examples.               25  produce 0.1
pbw of hydrogen sulphide and ammo- nia, 0.6 pbw of naphtha-minus, 2.7 pbw
of naphtha EXAMPLE I - Conversion of synthetic flashed dis-   and 5.1 pbw
of kerosene (via line 3) and 4.5 pbw of tillate into kerosene and gas oil
gas oil (via line 4). When an experiment was carried out using 100 An
atmospheric residue of Middle East origin  30  pbw of an atmospheric
residue of Middle East was converted into kerosene and gas oil using in
origin directly as feedstock for the catalytic residue essence, the
following process line up wherein the  conversion unit 30 under otherwise
similar con- numbers of lines and units to be referred to herein-  ditions
(3.2 pbw of hydrogen being used during the below have the same meaning as
given in the         residue conversion stage) 26.7 pbw of synthetic
description of Figure III. It should be noted that the   35  flashed
distillate was obtained which yielded after embodiment according to this
Example is carried    the catalytic hydrotreatment stage (wherein 0.7 out
by introducing the feedstock directly via line 25  pbw of hydrogen was
used) 0.2 pbw of hydrogen into vacuum distillation unit 80; by not
subjecting  sulphide and ammonia, 1.3 pbw of naphtha-minus, distillate 27
to any further process and by not    5.7 pbw of naphtha, 10.8 pbw of
kerosene and 9.4 recycling distillation residue to catalytic residue   40
pbw of gas oil. conversion unit 30. Thus, atmospheric residue of Middle
East origin (100 parts by weight - pbw-)     EXAMPLE II - Conversion of
flashed distillate and was sent via line 25 to vacuum distillation unit 80
to  synthetic flashed distillate into kerosene and gas oil produce 40.5 pbw
flashed distillate and 59.5 pbw vacuum residue. Said vacuum residue was
sent via  45   The experiment as described in Example 1 lines 6 and 8 to
catalytic residue conversion unit  was repeated using the same units as
described in 30. The catalytic residue conversion unit was op-   Example I
but now allowing the flashed distillate erated at [err]   and a hydrogen
partial pressure    obtained by vacuum distillation unit 80 to join the of
150 bar using a molybdenum on silica conver-    synthetic flashed
distillate obtained via line 12 to sion catalyst. The conversion was
carried out at a   50  serve as a combined feedstock (via line 1) for space
velocity of 0.30 kg/kg.l and 2.4 pbw of hy-  catalytic hydrotreatment unit
10. Thus, an atmo- 



drogen were used during the catalyst conversion     spheric residue of
Middle East origin (100 pbw) stage.
was sent via line 25 to vacuum distillation unit 80 to The effluent frdm
the catalytic residue conver-  produce 40.5 pbw flashed distillate and 59.5
pbw sion unit 30 was sent via line 9 to the distillation  55  vacuum
residue. The vacuum residue obtained was unit 40 which contains an
atmospheric distillation  processed as described in Example I (2.4 pbw of
stage and a vacuum distillation stage to produce    hydrogen being used) to
yield 12.6 pbw of a syn- 3.5 pbw of hydrogen sulphide and ammonia, 5.3
thetic flashed distillate (together with the products 7    13
EP 0271 148B1                      14 as described in Example I). Said
synthetic flashed  mid boiling point of the feedstock: [err]. [err] was
sent via lines 12 and 1, after com-     The material was subjected to a
catalytic bination with the flashed distillate obtained by
hydrotreatment in unit 10 under the conditions as vacuum distillation
transported through line 27, to  described in Example I. 1.7 pbw of
hydrogen were catalytic hydrotreatment unit 10. The properties of   5
used during the treatment. The effluent from the the combined flashed
distillates feedstock to be    catalytic hydrotreatment unit 10 was sent
via line 2 used for the catalytic hydrotreatment unit 10 are:  to
atmospheric distillation unit 20 to produce 1.4 density (15/4): 0.93;
hydrogen content: 12.2 %wt;   pbw of hydrogen sulphide and ammonia, 2.8 pbw
sulphur content: 2.4 %wt; nitrogen content: 0.09   of naphtha-minus, 11.7
pbw of naphtha and 22.3 %wt; Conradson Carbon Residue: <0.5 %wt and   10
pbw of kerosene (via line 3) and 19.4 pbw of gas mid boiling point of the
feedstock: [err].        oil (via line 4). The material was subjected to a
catalytic hydrotreatment in unit 10 under the conditions as   EXAMPLE IV -
Conversion of synthetic flashed described in Example I. 1.5 pbw of hydrogen
were    distillate (in recycle mode) and flashed distillate In used during
the treatment. The effluent from the   15  separate hydrotreatment units
catalytic hydroconversion unit 10 was sent via line 2 to atmospheric
distillation unit 20 to produce 1.4   The experiment as described in the
previous pbw of hydrogen sulphide and ammonia, 2.6 pbw       Example was
repeated but now  allowing the of naphtha-minus, 11.1 pbw of naphtha and
21.1      flashed distillate obtained after vacuum distillation [err] of
kerosene (via line 3) and 18.4 pbw of gas   20  of the starting material to
be subjected to a cata- oil (via line 4).
lytic  hydrotreatment in  a  separate  catalytic hydrotreatment unit (10B
as depicted in Figure IV). EXAMPLE III - Conversion of (synthetic) flashed
Thus, an atmospheric distillate of Middle East ori- distillates in recycle
operation                    gin (100 pbw) was sent via line 25 to vacuum
25  distillation unit 80 to produce 40.5 pbw of flashed The experiment as
described in the previous     distillate to be sent via lines 27 and 1 B to
catalytic Example was repeated but now allowing part of the
hydrotreatment unit 110B and 59.5 pbw of vacuum vacuum residue obtained via
line 13 to be recycled  residue which was sent via lines 6 and 8 and to
catalytic residue conversion unit 30 via line 7.  together with 12 pbw of a
vacuum  residue as Thus, an atmospheric residue of Middle East origin  30
defined hereinafter to catalytic residue conversion (100 pbw) was sent via
line 25 to vacuum distilla-  unit 30. During the conversion process 2.3 pbw
of tion unit 80 to produce 40.5 pbw of flashed dis-    hydrogen were used.
tillate to be sent via lines 27 and 1 to catalytic     The effluent from
the catalytic residue conver- hydrotreatment unit 10 and 59.5 pbw of vacuum
sion unit 30 was sent via line 9 to the distillation residue which was sent
via lines 6 and 8 and   35  unit 40 which contains an atmospheric
distillation together with 12 pbw of a vacuum  residue as        stage and
a vacuum distillation stage to produce defined hereinafter to catalytic
residue conversion  3.4 pbw of hydrogen sulphide and ammonia, 3.9 unit 30.
During the conversion process 2.3 pbw of  pbw of naphtha-minus, 5.0 pbw of
naphtha, 11.8 hydrogen were used.                                  pbw of
kerosene, 16.3 pbw of gas oil (obtained via The effluent from the catalytic
residue conver-  40  line 11), 18 pbw of a vacuum residue of which 12 sion
unit 30 was sent via line 9 to the distillation  pbw was recycled to
catalytic residue conversion unit 40 which contains an atmospheric
distillation  unit 30 via lines 13 and 7 as described herein- stage and a
vacuum distillation stage to produce    before and 15.4 pbw of synthetic
flashed distillate 3.4 pbw of hydrogen sulphide and ammonia, 3.9
which was sent via lines 12 and 1A to catalytic pbw of naphtha-minus, 5.0
pbw of naphtha, 11,8  45  hydrotreatment unit 10A. pbw of kerosene, 16.3
pbw of gas oil (obtained via     The properties of the synthetic flashed
distillate line 11), 18 pbw of a vacuum residue of which 12   to be
converted in catalytic hydrotreatment unit pbw was recycled to catalytic
residue conversion   10A are: density (15/4): 0.93; hydrogen content: unit
30 via line 7 as described hereinbefore and   11.9 %wt; sulphur content:
0.7 %wt; nitrogen con- 



15.4 pbw of synthetic flashed distillate which was  so  tent: 0.23 %wt;
Conradson Carbon Residue <0.5 sent via lines 12 and 1 to catalytic
hydrotreatment  %wt and mid boiling point of the feedstock: 445 unit 10.
C. The properties of the flashed distillate to be The combined flashed
distillate and synthetic   converted in catalytic hydrotreater 10B are:
density flashed  distillate feedstock  for the  catalytic  (15/4): 0.926;
hydrogen content: 12.5 %wt; sulphur hydrotreatment unit 1 had the following
properties:  55  content: 2.69 %wt; nitrogen content: 0.05 %wt; density
(15/4): 0.93; hydrogen content: 12.1 %wt;   Conradson Carbon Residue: <0.5
%wt and mid sulphur content: 2.3 %wt; nitrogen content: 0.09    boiling
point of the flashed distillate: [err]. %wt; Conradson Carbon Residue: <0.5
%wt and 8    15             EP 0 271 148 131                    16 The
synthetic flashed distillate was subjected   4. Process according to claim
3, wherein the to a catalytic hydrotreatment in catalytic hydrotreat-
catalytic residue conversion process is carried ment unit 10A under the
conditions as described in      out at a temperature of from [err] to 500
Example I. 0.5 pbw of hydrogen was used during            C, a pressure of
from 50 to 300 bar and a the treatment. The effluent from  the catalytic
5      space velocity of from 0.02 to 10 kg. [err]. hydrotreatment unit 1
OA was sent via line 2A to atmospheric distillation unit 20A to product 0.2
pbw  5. Process according to any one of claims 1-4, of hydrogen sulphide
and ammonia, 0.8 pbw of             wherein a feedstock is used containing
also naphtha-minus, 3.3 pbw of naphtha and 6.2 pbw of         flashed
distillate obtained via vacuum distilla- kerosene (via line 3A) and 5.4 pbw
of gas oil (via  10   tion of the atmospheric residue from the crude line
4A).                                                oil. The flashed
distillate was subjected to a cata- lytic hydrotreatment in catalytic
hydrotreatment unit  6. Process according to any one of the preceding 10B
under similar conditions as prevailing in cata-     claims, in which part
or all of the bottom frac- lytic hydrotreatment unit 10A. 1.1 pbw of
hydrogen   is  tion produced in the catalytic residue conver- was used
during the treatment. The effluent from         sion process is recycled to
the residue conver- catalytic hydrotreatment unit 10B was sent via line
sion unit. 2B to atmospheric distillation unit 20B to produce 1.3 pbw of
hydrogen sulphide and ammonia, 2.0        7. Process according to any one
of the preceding pbw of naphthpbw of na phth abw of naphtha and   20
claims, wherein at least part of the bottom 15.9 pbw of kerosene (via line
3B) and 14.0 pbw of      fraction of the distillation unit is recycled to
the gas oil (via line 4B).                                   catalytic
treatment unit. Claims                                               8.
Process according to any one of claims 5-7, 25      wherein flashed
distillate obtained by distilla- 1. Process for the manufacture of kerosene
tion under reduced pressure, and flashed dis- and/or gas oil(s) wherein a
crude oil is sub-        tillate obtained by catalytic residue conversion
jected to an atmospheric distillation to produce     are catalytically
cracked in the presence of one or more atmospheric distillates suitable for
hydrogen in the same reactor. the production of kerosene and/or gas oil(s)
30 and an atmospheric residue which is subjected    9. Process according to
any one of claims 5-7, to distillation under reduced pressure to pro-
wherein flashed distillate obtained by distilla- duce flashed distillate,
which may be subjected     tion under reduced pressure, and flashed dis- to
a catalytic (cracking) treatment in the pres-     tillate obtained by
catalytic residue conversion ence of hydrogen, and a vacuum  residue,  35
are catalytically cracked in the presence of which vacuum residue is used
at least partly         hydrogen in parallel reactors which may op- as
feedstock in a catalytic residue conversion       erate under different
conditions and wherein process without intermediate product separa-
the effluents obtained are subjected to sepa- tion, to produce one or more
gas oils and a          rate distillation treatments. flashed distillate,
which flashed distillate is  40 (part of) the feedstock which is subjected
to a  PatentansprUche catalytic (cracking) treatment in the presence of
hydrogen and wherein catalytically treated    1. Verfahren  zur
Herstellung  von  Kerosin material is subjected to a distillation treatment
und/oder Gas6l(en), worin ein Roh6l einer at- to obtain kerosene and one or
more gas oils.    45   mosphdrischen Destillation unterworfen wird, um
eines oder mehrere atmosphdrische Destil- 2. Process according to claim  1,
wherein the           late, welche far die Herstellung von Kerosin
feedstock subjected to the catalytic (cracking)      und/oder Gasdl(en)
geeignet sind, und elnen 



treatment contains 10 to 60 %w by volume of          atmosphdrischen
RUckstand zu erhalten, der flashed distillate produced via a catalytic
resi-  50  einer Destillation unter verringertem Druck un- due conversion,
process.                             terworfen wird, urn ein
Flash-Destillat, welches einer katalytischen (Crack-) Behandlung in Ge- 3.
Process according to claim  1 or 2, wherein           genwart von
Wasserstoff unterworfen werden flashed distillate is used produced via a
cata-      kann, und einen Vakuumr'ckstand zu erhalten, lytic residue
hydroconversion process wherein  55    welcher VakuumrUckstand zumindest
tellweise at least 10 %w.of the feedstock is converted to      als
Ausgangsmaterial in einem  katalytischen lower boiling material.
R(ckstands-Umwandlungsverfahren ohne Ab- trennung der Zwischenprodukte
verwendet 9    15                 EP 0 271 148 B1                      16
The synthetic flashed distillate was subjected    4. Process according to
claim  3, wherein the to a catalytic hydrotreatment in catalytic
hydrotreat-   catalytic residue conversion process Is carried ment unit 10A
under the conditions as described in       out at a temperature of from
[err] to 500 Example I. 0.5 pbw of hydrogen was used during             C,
a pressure of from 50 to 300 bar and a the treatment. The effluent from
the catalytic    5    space velocity of from 0.02 to 10 kg.[err].
hydrotreatment unit 10A was sent via line 2A to atmospheric distillation
unit 20A to product 0.2 pbw  5. Process according to any one of claims 1-4,
of hydrogen sulphide and ammonia, 0.8 pbw of             wherein a
feedstock is used containing also naphtha-minus, 3.3 pbw of naphtha and 6.2
pbw of        flashed distillate obtained via vacuum distilla- kerosene
(via line 3A) and 5.4 pbw of gas oil (via  10   tion of the atmospheric
residue from the crude line 4A).
oil. The flashed distillate was subjected to a cata- lytic hydrotreatment
in catalytic hydrotreatment unit  6. Process according to any one of the
preceding 10B under similar conditions as prevailing in cata-      claims,
in which part or all of the bottom frac- lytic hydrotreatment unit 10A. 1.1
pbw of hydrogen   15  tion produced in the catalytic residue conver- was
used during the treatment. The effluent from         sion process is
recycled to the residue conver- catalytic hydrotreatment unit 10B was sent
via line      sion unit. 28 to atmospheric distillation unit 20B to produce
1.3 pbw of hydrogen sulphide and ammonia, 2.0         7. Process according
to any one of the preceding pbw of naphtha-minus, 8.4 pbw of naphtha and
20        claims, wherein at least part of the bottom 15.9 pbw of kerosene
(via line 3B) and 14.0 pbw of       fraction of the distillation unit is
recycled to the gas oil (via line 4B).
catalytic treatment unit. Claims
8.  Process according to any one of claims 5-7, 25      wherein flashed
distillate obtained by distilla- 1. Process for the manufacture of kerosene
tion under reduced pressure, and flashed dis- and/or gas oil(s) wherein a
crude oil is sub-        tillate obtained by catalytic residue conversion
jected to an atmospheric distillation to produce      are catalytically
cracked in the presence of one or more atmospheric distillates suitable for
hydrogen in the same reactor. the production of kerosene and/or gas oil(s)
30 and an atmospheric residue which is subjected     9. Process according
to any one of claims 5-7, to distillation under reduced pressure to pro-
wherein flashed distillate obtained by distilla- duce flashed distillate,
which may be subjected       tion under reduced pressure, and flashed dis-
to a catalytic (cracking) treatment in the pres-     tillate obtained by
catalytic residue conversion ence of hydrogen, and a vacuum  residue,   35
are catalytically cracked in the presence of which vacuum residue is used
at least partly         hydrogen in parallel reactors which may op- as
feedstock in a catalytic residue conversion        erate under different
conditions and wherein process without intermediate product separa-
the effluents obtained are subjected to sepa- tion, to produce one or more
gas oils and a           rate distillation treatments. flashed distillate,
which flashed distillate is  40 (part of) the feedstock which is subjected
to a   Patentansprtche catalytic (cracking) treatment in the presence of
hydrogen and wherein catalytically treated     1. Verfahren  zur
Herstellung  von  Kerosin material is subjected to a distillation treatment
und/oder Gasdl(en), worin ein Roh6l einer at- to obtain kerosene and one or
more gas oils.    45    mosph~rischen Destillation unterworfen wird, urn
eines oder mehrere atmosphdrische Destil- 2. Process according to claim  1,
wherein the             late, welche fUr die Herstellung von Kerosin 



feedstock subjected to the catalytic (cracking)       und/oder Gasol(en)
geeignet sind, und einen treatment contains 10 to 60 %w by volume of
atmosphdrischen RUckstand zu erhalten, der flashed distillate produced via
a catalytic resi-  50  einer Destillation unter verringertem Druck un- due
conversion process.                             terworfen wird, urn ein
Flash-Destillat, welches einer katalytischen (Crack-) Behandlung in Ge- 3.
Process according to claim  1 or 2, wherein           genwart von
Wasserstoff unterworfen werden flashed distillate is used produced via a
cata-       kann, und einen VakuumrOckstand zu erhalten, lytic residue
hydroconversion process wherein   55    welcher Vakuumrlckstand zumindest
teilweise at least 10 %w of the feedstock is converted to       als
Ausgangsmaterial in einem  katalytischen lower boiling material.
R~ickstands-Umwandlungsverfahren ohne Ab- trennung der Zwischenprodukte
verwendet 9    wird, um ein oder mehrere Gasole und ein         9.
Verfahren nach einem der AnsprOche 5 bis 7, Flash-Destillat zu erhalten,
welches Flash-De-       worin das durch Destillation unter verringertem
stillat das Ausgangsmaterial (ein Teil des Aus-      Druck erhaltene
Flash-Destillat und das durch gangsmaterials) list, welches einer katalyti-
katalytische RUckstandsumwandlung erhaltene schen (Crack-) O'ehandlung in
Gegenwart von   5      Flash-Destillat in Gegenwart von Wasserstoff in
Wasserstoff unteoworfen wird, und worin kata-        parallelen Reaktoren
katalytisch gecrackt wer- Iytisch behandeltes Material einer Destillations-
den, welche Reaktoren unter verschiedenen behandlung unter.'worfen wird, um
Kerosin und        Bedingungen betrieben werden k6nnen, und eines oder
mehrere Gasole zu erhalten.               worin die erhaltenen abgezogenen
Produkte 10      getrennten  Destillationsbehandlungen  unter- 2. Verfahren
nach jknspruch 1, worin das Aus-            worfen werden. gangsmaterial,
welches der katalytischen (Crack-) Behandlung unterworfen wird, 10 bis
Revendicatlons 60 Volums-% an Flash-Destillat enthalt; wel- ches mittels
eines katalytischen RUckstands-  15  1. Proc6de pour la fabrication de
kerosene et/ou Umwandlungsverfahrens erhalten wird.                 de
gasoil(s), dans lequel une huile brute est soumise a une distillation
atmospherique pour 3. Verfahren nach Anspruch 1 oder 2, worin ein
obtenir un ou plus d'un distillat atmospherique, Flash-Destillat verwendet
wird, welches mittels      approprie pour la preparation de kerosene eines
katalytischen RUckstands-Hydroumwand-   20     et/ou d'huile(s) et un
r6sidu atmospherique qui lungsverFahrens erhalten wird, worin minde-
est soumis A la distillation sous pression r6dui- stens 10 Gew.-%  des
Ausgangsmaterials in           te afin d'obtenir un distillat (de
vaporisation) niedriger siedendes Material Ubergef0hrt wer-        6clair
qui peut 8tre soumis A un traitement den.
(craquage) catalytique en pr6sence d'hydrogb- 25      ne, et un r6sidu sous
vide, ce residu sous vide 4. Verfahren nach Apspruch 3, worin das katalyti-
6tant utilise au moins partiellement comme sche
RUckstands-Umwandlungsverfahren  bei            charge brute dans un
proc6de de conversion elner Temperatur von 300 * C bis 500 C, ei-
catalytique de residu sans separation du pro- nem  Druck von 50 bis 300 bar
und einer              duit intermediaire, afin d'obtenir un ou plus
Raumgeschwindiqkeit  von  0,02  bis  10   30         d'un gasoil et un
distillat 6clair, ce distillat kg.kg-'.h1 ausgQffhrt wird.
6clair 6tant (une partie de) la charge brute qui est soumise & un
traitement (craquage) cataly- 5. Verfahren nach eSnem der AnsprUche 1 bis
4,           tique en presence d'hydrogene et dans lequel worin ein
Ausgangsmaterial verwendet wird,           Is produit trait6 par voie
catalytique est soumis welches auch Flash-Destillat enthalt, das mit-  35
a un traitement de distillation afin d'obtenir du tels Vakuumdestillation
des atmosphdrischen          k6rosene et un ou plus d'un gasoil.
ROckstandes aus dem Rohol erhalten wird. 2. Procede selon la revendication
1, dans lequel '-d. VerFahren nach einem der vorstehenden An-
la  charge  brute  soumise  au  traitement sprUche, worin die gesamte
Sumpffraktion,  40        (craquage) catalytique renFerme de 10 a 60%
welche im katalytischen RUckstands-Umwand-           en poids par volume de
distillat eclair obtenu lungsverfahren erhalten wird, oder ein Teil da-
par l'interm6diaire d'un procede de conversion von, in die
RUckstands-Umwandlungseinheit            catalytique de residu. rezykliert
wird. 45   3. Proc6de selon la revendication 1 ou 2, dans 7. Verfahren nach
einem der vorstehenden An-            lequel le distillat dclair, qui est
utilise, est obte- 



sprUche, worin mindestens ein Teil der Sumpf-        nu par l'intermediaire
d'un procede d'hydro- fraktion der Destillationseinheit in die Einheit
conversion catalytique de residu, dans lequel zur katalytischen 13ehandlung
rezykliert wird.       au moins 10% en poids de la charge brute est 50
converti en un materiau a point d'ebullition . Verfahren nach eonem der
Ansprlche 5 bis 7,            inferieur. worin das durch Cestillation unter
verringertem Druck erhaltene Fllash-Destillat und das durch   4. Procede
selon la revendication 3, dans loquel katalytische R~ckIstandsumwandlung
erhaltene        le proced6 de conversion catalytique de residu
Flash-Destillat in Gegenwart von Wasserstoff  55     est mis en oeuvre a
une temp6rature de im gleichen Realktor katalytisch gecrackt wer-
300, C h 500 C, sous une pression de 50 a den.
300 bars et a une vitesse spatiale de 0,02 a 10 kg.kg- .h-1. 10    19
EP0271 148B1                         20    11111111 Will III HI1 !  I 5.
Proc6d6 selon l'une quelconque des revendi- cations 1 a 4 dans lequel on
utilise une charge brute renfermant egalement un distillat eclair obtenu
par l'intermediaire d'une distillation sous vide du Iesidu atmospherique
obtenu a    5 partir de lPhuilea brute. 6. Procede selon" I'une quelconque
des revendi- cations precedentes, dans loquel une partie ou la totalite de
lai fraction de queue obtenue dans   10 le proced6 de conversion
catalytique de r6sidu est recycl6e a Punitn de conversion de r6sidu. 7.
Procede selon l'une quelconque des revendi- cations pr6c6dontes dans lequel
au moins une   is partie de la fraction de queue de l'unite de distillation
est recyclee a l'unite de traitement catalytique. 8. Proc6de selon l'une
quelconque des revendi-  20 cations 5 & 7, dans lequel le distillat 6clair
obtenu par distillation sous pression rdduite, et le distillat eclair
obtenu par conversion catalyti- que de residu sont craqu6s par voie
catalyti- que en pr6sence d'hydrogene dans le m~me   25 r~acteur. 9.
Procede selon l'une quelconque des revendi- cations 5 a 7T dans loquel le
distillat 6clalr obtenu par distillation sous pression r6duite, et   30 le
distillat 6clait obtenu par conversion catalyti- que de r~sidu sont craques
par voie catalyti- que en prdsenpe d'hydrogene dans des reac- tours
parall&lWs qui peuvent fonctionner sous des conditions differentes et dans
lequel les   35 effluents obtenus sont soumis a des traite- ments separes
de distillation. 40 45 50 55    


