
EP0272729B1                      2 Description
technique of blending different lubricating base oils which have been
subjected to one or more (pre)- The present invention relates to an
improved       treatments in order to improve the oxidation stability
process for the manufacture of lubricating base      of the resulting
mixture can be used advantageous- oils and to lubricating base oils thus
prepared. The    5   ly, for instance, as described in British patent
speci- present invention further relates to an improved     fication
2,024,852. An advanced process to match process for the manufacture of
kerosene and/or       the solvent extraction and catalytic hydrotreatment
gas oils together with lubricating base oils and to  requirements in
relation with the required viscosity kerosene and/or gas oils co-produced
with lubricat-  of the lubricating base oil to be produced is dis- ing base
oils.                                 10   dosed in European patent
specification 178,710. Lubricating base oils are normally prepared from
Despite the ongoing search for improvements in suitable petroleum
feedstocks, in particular from   the upgrading of lubricating base oils,
relatively lit- (vacuum) distillates or deasphalted vacuum  resi-   tie
progress has been made with respect to the suit- dues or mixtures thereof.
Many approaches have       ability of heavy materials, in particular of
residual evolved over the years to achieve production of   15   nature, as
feedstocks for the manufacture of good high quality base oils using
well-known conditions   quality lubricating base oils, let alone in
acceptable and  well-known  techniques  including  physical     yields.
Thusfar, heavy residual material has to be and/or catalytic treatments to
improve product qual-  used as fuel or as feedstock for the production of
ity.                                                 pitch. In the
conventional approach to manufacturing lu-   20    It is now proposed that
heavy materials originat- bricating base oils from petroleum feedstocks,
frac-  ing from vacuum residues which have been subject- tions obtained
from a crude oil and boiling in the de-  ed to a residue conversion
treatment can be used sired lubricating base oil range (each range having
as feedstocks in the manufacture of good quality lu- a separate viscosity
range) are separately treated   bricating base oils. A substantial increase
in the with a suitable solvent to remove primarily unde-   25   yield of
lubricating base oil on crude can thus be sired aromatic compounds present
in the fractions    achieved. and affecting the properties thereof. Such
solvent     The present invention thus relates to a process extraction
processes produce lubricating oil raffi-  for the manufacture of
lubricating base oils wherein nates and aromatic extracts.
a hydrocarbon feedstock is catalytically treated in A non-conventional
approach to the manufacture   30  the presence of hydrogen at elevated
temperature of lubricating base oils comprises the catalytic hy-  and
pressure and wherein at least part of a heavy drotreatment of suitable
feedstocks. Such catalytic  fraction of the material obtained is subjected
to de- hydrogenation is normally carried out at rather se-  waxing, in
which process a hydrocarbon feedstock vere conditions e.g. at temperatures
up to [err]   is used containing flashed distillate produced via a and
pressures up to 230 bar in the presence of suit-  35  residue conversion
process. able catalysts based on metals such as molybde-        By using a
flashed distillate derived from  a num, tungsten, nickel and cobalt to
mention a few.   converted vacuum residue in the manufacture of lu-
Catalytic hydrotreatment allows production of lubri-  bricating  base oils
low  quality materials are cating base oils having a higher viscosity
index. Al-  transformed into high value products which intrinsi- so the
amount of sulphur and nitrogen present in the   40   cally enlarges the
flexibility of the refinery opera- feedstocks will be reduced
substantially, typically  tion. for more than 90%.
It is possible to use a feedstock containing be- Normally, for paraffinic
crudes as lube oil feed-  sides flashed distillate derived from a converted
stock, a dewaxing treatment is carried out after the  vacuum  residue also
a substantial amount of a solvent extraction process or the hydrogenation
45  flashed distillate which has not been subjected to a process to reduce
the pour point of the resulting lu-  conversion process, e.g. a flashed
distillate normal- bricating base oil. Both solvent and catalytic dewax-
ly obtained in a vacuum distillation process. It is al- ing can be applied.
In the past acid treatments      so possible to use flashed distillate
normally ob- and/or clay treatments have been used to improve     tained in
an atmospheric distillation process or to the resistance to oxidation of
the product and to fur-  50   use mixtures containing both flashed
distillate ob- ther improve the colour and colour stability of the fi-
tained in an atomspheric distillation process and nal product. Also a
rather mild hydrogenation (often  flashed distillate obtained in a vacuum
distillation referred to as hydrofinishing) of raffinates can be  process
as part of the feed to the catalytic hydrot- applied in this context.
reatment. The amount of vacuum residue derived A considerable effort has
been devoted in the   55   flashed distillate preferably ranges between 10
and art to further improve .one or more properties of the  60% by volume of
the total flashed distillate used as lubricating base oils to be produced.
For instance, a  feed for the catalytic hydrotreatment. multi-solvent
extraction-hydrogenation process is      The feedstock to be used in the
process accord- described in U.S. patent specification 3,256,175     ing to
the present invention is based on a flashed and a combined solvent
extraction-dewaxing-hy-   60   distillate produced via a residue conversion
proc- drolinishing process to produce improved viscosity   ess, i.e. the
feedstock contains a distillation prod- index lubricating base oils is
described in U.S. pat-  uct having a boiling range between [err] and 600
ent specification 3,702,817. In European patent      [err] in particular
between [err] and [err] which specification 43,681 a combined catalytic
dewaxing-  has been obtained by subjecting part or all of the ef- catalytic
hydrotreatment is described. Also the   65  fluent from a residue
conversion process to a distil- 2  
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particular a distillation treatment  residue which has not been subjected
to a residue under reduced pressure.                            conversion
process, to a catalytic treatment in the The residue conversion process
operative to      presence of hydrogen. The catalytic treatment in produce
flashed distillate to be used as feedstock  the presence of hydrogen can be
carried out under in the manufacture of lubricating base oils compris-   5
a variety of process conditions. The severity of the es a thermal
conversion process such as thermal    treatment, ranging from predominantly
hydrogena- cracking, a catalytic conversion process such as a  ton to
predominantly hydrocracking will depend on hydroconversion process or a
process wherein       the nature of the flashed distillate(s)- to be proc-
both thermal and hydro-catalytic conversions take  essed and the type(s) of
lubricating oil to be pro- part. Thermal cracking processes are normally
car-  10   duced. Preferably, the catalytic treatment in the ried out using
vacuum residues as feedstock which   presence of hydrogen is carried out
under such are converted in the substantial absence of catalyt-  conditions
as to favour hydrocracking of the ically active materials at a temperature
between 375  flashed distillate(s). [err] and 575 C, in particular between
400 C and      Suitable hydrocracking process conditions to be [err] at
pressures normally not exceeding 40 bar.  15  applied comprise temperatures
in the range of from Normally the thermal cracking will be carried under
[err] to [err], pressures up to 300 bar and such conditions that not more
than 20 %w C* hydro-  space velocities between 0.1 and 10 kg feed per litre
carbons are produced and preferably less than 10   of catalyst per hour.
Gas/feed ratios between 100 %w.
and 5000 NI/kg feed can suitably be used. Prefera- Hydrocarbon conversion
processes, which may   20   bly, the hydrocracking treatment is carried out
at a be carried out in combination with one or more pre-  temperature
between 300 [err] and [err], a pres- treatments to, substantially reduce
the amount of  sure between 25 and 200 bar and a space velocity heavy
metals, in particular nickel and vanadium,   between 0.2 and 5 kg feed per
litre of catalyst per present in asphaltenes-containing vacuum  resi-
hour. Preferably, gas/feed ratios between 250 and dues, and/or the amount
of sulphur and to a lower  25   2000 are applied. extent nitrogen in vacuum
residues, are normally     Well-established amorphous hydrocracking cata-
carried out in the presence of hydrogen using an   lysts can be suitably
applied as well as zeolite- appropriate supported catalyst at a temperature
of  based hydrocracking catalysts which may have from [err] to [err] in
particular of from [err]  been adapted by techniques like ammoniumion ex-
to [err] a pressure of from 50 to 300 bar, in par-  30  change and various
forms of calcination in order to ticular of from 75 to 200 bar, a space
velocity of  improve the performance of the hydrocracking cat- from 0.02-10
kg. [err]  in particular of from 0.1-  alysts based on such zeolites. 2 kg.
[err]  and a hydrogen/feed ratio of from    Zeolites particularly suitable
as starting materials 100-5000 [err] in particular of from 500-2000     for
the manufacture of hydrocracking catalysts [err]
35   comprise the well-known synthetic zeolite Y and its Suitable catalysts
for carrying out the hydrocon-  more recent modifications such as the
various version process are those containing at least one  forms of
ultra-stable zeolite Y. Preference is given metal chosen from the group
formed by nickel and  to the use of modified Y-based hydrocracking cata-
cobalt and in addition at least one metal chosen from  lysts wherein the
zeolite used has a pore volume the group formed by molybdenum and tungsten
on a   40   which is made up to a substantial amount of pores carrier,
preferably a carrier containing a substan-  having a diameter of at least 8
nm. The zeolitic hy- tial amount of alumina, e.g. at least 40 %w. The
drocracking catalysts may also contain other active amounts of the
appropriate metals to be used in the  components such as silica-alumina as
well as binder hydroconversion process may vary between wide
materials such as alumina. ranges and are well-known to those skilled in
the art.  45  The hydrocracking catalysts contain at least one It should be
noted that asphaltenes-containing   hydrogenation component of a Group VI
metal hydrocarbon residues having a nickel and vanadi-   and/or at least
one hydrogenation component of a urn content of more than 50 ppmw are
preferably    Group VIII metal. Suitably, the catalyst composi- subjected
to a demetallization treatment Such treat-  tions comprise one or more
components of nickel ment is suitably carried out in the presence of hy-
50  and/or cobalt and one or more components of molyb- drogen using a
catalyst containing a substantial   denum and/or tungsten or one or more
components amount of silica, e.g. at least 80 %w. If desired, one  of
platinum and/or palladium. The amount(s) of hy- or more metals or metal
compounds having hydro-    drogenation component(s) in the catalyst
composi- genating activity such as nickel and/or vanadium   tion suitably
range between 0.05 and 10 %w of may be present in the demetallization
catalyst. Since  55   Group VIII metal component(s) and between 2 and the
catalytic demetallization and the hydroconver-  40 %w of Group VI metal
component(s), calculated sion process may be carried out under the same
as metal(s) per 100 parts by weight of total catalyst conditions, the two
processes may very suitably be  The hydrogenation components in the
catalyst com- carried out in the same reactor containing one or  positions
may be in the oxidic and/or the sulphidic more beds of demetallization
catalyst on top of one   60  form. If a combination of at least a Group VI
and a or more beds of hydroconversion catalyst.          Group VII metal
component is present as (mixed) ox- Flashed distillate obtained via a
residue conver-  ides, it will be subjected to a sulphiding treatment pri-
sion process is subjected, preferably together with  or to proper use in
hydrocracking. flashed distillate originating from a distillation treat-
If desired, a single hydrocracking reactor can be ment under reduced
pressure of an atmospheric  65  used in the process according to the
present inven- 
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also flashed distillate obtained via     The catalytic dewaxing can be
carried out in one vacuum distillation of an atmospheric residue which  or
more catalytic dewaxing units which may operate has not been subjected to a
residue conversion       under the same or under different conditions. When
process can be co-processed. It is also possible to  two catalytic
hydrotreatment units have been used process a feedstock containing a
flashed distillate   5   in processing different flashed distillates as
dis- produced via a residue conversion process in par-    cussed
hereinabove, it may be advantageous to op- allel with a feedstock
containing a flashed distillate  erate two catalytic hydrodewaxing units
which then obtained via vacuum distillation of an atmospheric   operate
preferably under different process condi- residue in a second hydrocracker.
The hydrocrack-    tions adapted to the particular effluent (or part ers
may be operated at the same or different proc-   10  thereof) processed
and/or the quality of the lubri- ess conditions and the effluents may be
combined     cating base oil(s) to be produced. prior to further treatment.
The catalytic dewaxing treatment is carried out At least part of the heavy
material obtained in the  suitably using effluent(s) from one or more
hydrot- hydrocatalytic treatment is subjected to a dewaxing  reatment units
having an effective cut point of at treatment in order to produce good
quality lubricat-  15  least [err] Preferably, part of the hydrocatalyti-
ing base oils. Both solvent dewaxing and catalytic   cally treated material
having an effective cut point dewaxing can be suitably applied.
of at least [err] is subjected to catalytic dewaxing, It is also possible
to subject some of the hydrocata-  the remainder is preferably recycled to
the catalytic lytically treated effluent to solvent dewaxing and
hydrotreatment unit. When the process in accord- some, in particular higher
boiling effluent to catalyt-  20   ance with the present invention is
carried out in par- ic dewaxing.                                      allel
hydrotreatment mode it may be advantageous Solvent dewaxing is normally
carried out by using  to subject the combined effluents from the catalytic
two solvents, one of which dissolves the oil and     hydrotreatment units
to catalytic dewaxing. maintains fluidity at low temperature (e.g. toluene)
It may be advantageous with respect to further and the other which
dissolves little wax at low tem-   25  improving product quality to subject
the effluent perature and which acts as a wax precipitating       from the
catalytic hydrotreatment to a further hy- agent (e.g. methyl ethyl ketone).
Normally, the prod-  drotreatment. This further hydrotreatment can be uct
to be dewaxed is mixed with the solvents em-     carried out prior to the
dewaxing stage, in particular ployed and heated to ensure solution. The
mixture is  prior to the catalytic dewaxing stage, but may also then cooled
down to filtration temperature, usually   30   be carried out, as is indeed
preferred, after the in the range of from [err] to [err]. The cooled
(catalytic) dewaxing treatment has been carried out. mixture is then
filtrated and the separated wax      This further hydrotreatment is
suitably carried out washed with cooled solvent. Finally, the solvents
at a temperature between [err] and [err] and a are recovered from the
dewaxed oil and from the      pressure between 45 and 250 bar, to primarily
hy- separated wax by filtration and recirculation of the   35   drogenate
unsaturated  components present in solvents into the process.
(dewaxed) material. Catalysts suitably applied in the It will be
appreciated that preference will be given  further hydrotreatment include
Group Vill metals, from an integrated process point of view to a cata-  in
particular Group VIII noble metals, on a suitable lytic dewaxing treatment
in view of the huge energy  support such as silica, alumina or
silica-alumina. A costs involved in solvent dewaxing due to heating,   40
preferred catalyst system comprises platinum on sil- cooling and
transporting large amounts of solvents.  ica-alumina. Catalytic dewaxing is
suitably carried out by con-     The process according to the present
invention tacting part or all of the effluent from the hydrocat-  is in
particular advantageous in that it allows an inte- alytic treatment in the
presence of hydrogen with an  grated approach to the production of good
quality appropriate catalyst. Suitable catalysts comprise   45  lubricating
oils directly from an atmospheric residue crystalline aluminium silicates
such as ZSM-5 and    which serves not only as the source for the feed-
related compounds, e.g. ZSM-8, ZSM-11, ZSM-23        stock to be used, i.e.
flashed distillate obtained via and ZSM-35 as well as ferrierite type
compounds.     a residue conversion process using the vacuum Good results
can also be obtained using composite   residue as feedstock, but also as
the source for crystalline aluminium silicates wherein various crys-  50
any additional flashed distillate (not obtained via a talline structures
appear to be present. Normally,  residue conversion process) to be
co-processed. the catalytic dewaxing catalysts will comprise metal  It
should also be noted that depending on the severi- compounds such as Group
VI and/or Group VIII        ty of the catalytic hydrotreatment employed,
kero- compounds.                                           sene and/or gas
oil can be co-produced from materi- The catalytic hydrodewaxing may very
suitably be  55   als which have not been subjected to the (catalytic)
carried out at a temperature of from [err] to 500   dewaxing stage to
produce lubricating oils. [err] a hydrogen pressure of from 5-200 bar, a
The present invention will now be illustrated by space velocity of from
0.1-5 kg per litre feed per   means of Figures I-IV. In Figure I a process
is de- hour and a hydrogen/feed ratio of from 100-2500      picted for the
production of lubricating base oils by Nl/kg of feed. Preferably, the
catalytic hydrode-   60   catalytic hydrotreatment of a flashed distillate
ob- waxing is carried out at a temperature of from 275   taned via a
residue conversion process and [err] to [err] a hydrogen pressure of from
10-110     (catalytic) dewaxing of the product thus obtained. bar, a space
velocity of from 0.2-3 kg per litre per   In Figure 11 a process is
depicted wherein use is 



hour and a hydrogen/feed ratio of from 200-2,000     made of two different
catalytic hydrotreatments fol- NI per kg of feed.
65  lowed by catalytic dewaxing of the combined efflu- 4    7
EP 0 272 729 B1                   8 ent and distillation of the dewaxed
material obtained  unit 10B via line 1 and a flashed distillate which is
ob- In Figure III a further process embodiment is de-  tained via vacuum
distillation of an atmospheric res- picted for the co-production of
kerosene and/or       idue is fed into hydrocracking unit 10A via line 5.
gas oil starting from a vacuum residue.               The effluents from
the hydrocrackers I OA and 10B, In Figure IV an integrated process scheme
is de-   5   which may be subjected to a treatment to remove picted for the
production of various lubricating oil  gaseous materials, are introduced
via lines 2, 6 and fractions together with kerosene and/or gas oil       7
into catalytic dewaxing unit 20. The product from starting from crude oil.
In this process two catalytic  the catalytic dewaxing unit 20 is introduced
via line 3 hydrotreatments and two catalytic dewaxing units     into
hydrotreatment unit 30. The effluent from the can be employed..
10   hydrotreatment unit 30 is subjected via line 4 to dis- Preferably, the
process according to the present    tillation in distillation unit 40 to
produce various lu- invention is carried out by subjecting a crude oil to
bricating base oil fractions indicated as 8A, 8B and an atmospheric
distillation to produce one or more    8C. atmospheric distillates suitable
for the production     In Figure III a process is depicted comprising a of
kerosene and/or gas oil(s) and an atmospheric   15   hydrocracking unit 10,
a catalytic dewaxing unit 20, residue which is subjected to distillation
under re-  a distillation unit 40, a residue conversion unit 50 duced
pressure to produce a light distillate suitable  and a distillation unit
60. A vacuum residue is intro- for the production of gas oil(s), a flashed
distillate  duced via line 11, optionally after having been mixed which may
be subjected to a catalytic (cracking)     with a recycled distillation
residue via lines 17 and 12 treatment in the presence of hydrogen and a
vacu-   20   as described hereinafter, and line 13 into a residue um
residue which is used at least partly as feed-     conversion unit 50. The
effluent from the residue stock in a catalytic residue conversion process
to    conversion unit, which may be subjected to a treat- produce one or
more gas oils and a flashed distillate  ment to remove gaseous materials,
is subjected via to be subjected to a catalytic (cracking) treatment in
line 14 to distillation unit 60 to produce a gas oil frac- the presence of
hydrogen whilst part or all of the   25   ton via line 15, a flashed
distillate which is sent to bottom fraction may be recycled to the residue
con-   the hydrocracking unit 10 via line 16 and a distillation version
unit and wherein catalytically treated mate-  residue 17 which can be
partly recycled to the resi- rial is subjected to a distillation treatment
to obtain  due conversion unit via line 12 and which can be kerosene and
one or more gas oils whilst the heavi-   used for other purposes via line
18. The flashed dis- er material obtained is subjected to (catalytic) de-
30  tillate produced via residue conversion unit 50 is in- waxing and
subsequent hydrotreating and wherein       troduced via line 1, optionally
after having been the lubricating base oil fractions produced are sep-
mixed with a recycled distillation residue via lines 25 arated by
distillation from the hydrotreated material.  and 19, into hydrocracking
unit 10. The effluent from It is further preferred to subject flashed
distillate  hydrocracking unit 10, which may be subjected to a obtained by
distillation under reduced pressure and   35  treatment to remove gaseous
materials, is intro- flashed distillate obtained via a catalytic residue
duced via line 21 into distillation unit 70 to produce a conversion process
to a catalytic cracking treat-     kerosene fraction via line 22, a gas oil
fraction via ment in the presence of hydrogen in the same reac-    line 23,
a heavy gas oil fraction (suitably boiling be- tor. It is further preferred
to subject a heavy distil-  tween 320-[err]) via line 24 and a distillation
resi- late fraction and (part of) the bottom fraction ob-   40   due via
line 25 which may be partly recycled via line tained after distillation of
the cracked material to  19 to the hydrocracking unit 10 and which is at
least different catalytic dewaxing treatments. When sep-    partly sent to
catalytic dewaxing unit 20 via line 26. arate catalytic dewaxing treatments
have been car-    Part of the [err] fraction may be removed ried out it is
preferred to combine the catalytically  via line 27 and the remainder or
all of said fraction dewaxed materials and subject them to hydrotreat-  45
is sent to catalytic dewaxing unit 20 via line 28. The ment.
feed for the catalytic dewaxing unit 20 is introduced In Figure I a process
is depicted comprising a hy-  into said unit via lines 26, 28 and 2. The
effluent drocracking unit 10, a catalytic dewaxing unit 20 and  from the
catalytic dewaxing unit 20, which may be a hydrotreatment unit 30. The
hydrotreatment unit    subjected to a treatment to remove gaseous materi-
30 is optional in the process according to the   50   als is subjected via
line 29 to distillation unit 40 to present invention. A flashed distillate
produced via  produce various lubricating base oil fractions indi- a
residue conversion process is fed via line 1 into   cated as 8A, 8B, 8C and
8D. the hydrocracking unit 10. The effluent from the hy-    In Figure IV a
process is depicted comprising two drocracking unit 10, which may be
subjected to a      hydrocracking units 10C and 1 OD (which unit is op-
treatment to remove gaseous materials is intro-  55   tonal in the process
as depicted in this Figure), two duced via line 2 into the catalytic
dewaxing unit 20.  catalytic dewaxing units 20A and 20B (which unit is The
product from the catalytic dewaxing unit 20 may   optional in the process
as depicted in this Figure), serve as lubricating base oil. it may also be
subject-  two hydrotreatment units 30A and 30B (which unit is ed to a
hydrotreatment in unit 30 to produce a hy-   optional in the process as
depicted in this Figure), a drotreated lubricating base oil via line 4.  .
60   distillation unit 40, a residue conversion unit 50, two In Figure II a
process is depicted comprising two  further distillation units 60 and 70,
an atmospheric 



hydrocracking units 1 OA and 1 0B, a catalytic dewax-  distillation unit 80
and a vacuum distillation unit 90. ing unit 20, a hydrotreatment unit 30
and a distilla-  A crude oil is introduced via line 31 to atmospheric tion
unit 40. A flashed distillate produced via a resi-  distillation unit 80
from which are obtained gaseous due conversion unit is fed into the
hydrocracking   65   material via line 32, a kerosene fraction via line 33,
5    9                  EP 0 272 729B1                   10 a gas oil
fraction via line 34 and an atmospheric res-  units 20A and 20B, the [err]
fraction ob- idue which is sent via line 35 to vacuum distillation  tained
via distillation unit 70 is suitably sent to cata- unit 90 from which are
obtained a further gas oil  lytic dewaxing unit 20A via lines 56 and 61 and
part fraction, if desired; via line 36, a flashed distillate  (or all) of
the distillation residue 57 is sent via lines fraction via line 37 which is
subjected to hydroc-   5   58 and 2 to catalytic dewaxing unit 20B. racking
as to be described hereinafter, and a vacu-  If desired, part of the [err]
fraction ob- um residue via line 38. The vacuum residue in line 38  tained
via distillation unit 70 may be sent to catalytic is combined with recycled
distillation residue via line  dewaxing unit 20B. via lines 57, 59 and 2.
It is of 39 and sent via line 41 to residue conversion unit  course
possible to use two distillation units (70A 50. If desired a part of the
feed to the residue con-   10  and 70B) when operating in parallel
hydrocracking version unit (either before or after mixing with recy-  mode
(which includes the option to operate with two cled material) may be
withdrawn from the system via  separated  hydrocracking-catalytic
dewaxing-hy- line 42 to serve for other purposes. The effluent
drotreatment trains) but normally preference will be from the residue
conversion unit 50, which may be   given to an integrated approach using
one distilla- subjected to a treatment to remove gaseous materi-  15  tion
unit and one catalytic dewaxing unit. als, is subjected via line 43 to
distillation in distilla-  When the process as depicted in Figure IV is
car- tion unit 60 to produce a third gas oil fraction via  ned out using
two hydrotreatment units 30A and line 44, a flashed distillate to be
subjected to hydro-  30B, the effluent from catalytic dewaxing unit 20B,
cracking via line 1 and a distillation residue 45 which  which may be
subjected to a treatment to remove is partly or totally recycled to residue
conversion   20   gaseous materials, is sent via lines 62 and 3 to hy- unit
50. Removal of part of this distillation residue  drotreatment unit 30A and
the effluent from catalyt- can be achieved via line 46.
ic dewaxing unit 20A, which may be subjected to a When the process as
depicted in Figure IV is car-  treatment to remove gaseous material, is
sent via ried out using one hydrocracking unit (100) the corn-  lines 63
and 64 to hydrotreatment unit 30B. If de- bined feed for this hydrocracking
unit 10C is collect-  25  sired, part of the effluent in line 63 may be
sent to ed via line 49 and comprises flashed distillate ob-  hydrotreatment
unit 30A via lines 65 and 3. When tained via the residue conversion unit 50
which is  the process as depicted in Figure IV is carried out transported
via line 1 and which may contain recy-  using one hydrotreatment unit 30A,
the effluent cled distillation residue via line 52 as described  from
catalytic dewaxing unit 20A, which may be sub- hereinafter, and flashed
distillate obtained from   30  jected to a treatment to remove gaseous
materials, vacuum distillation unit 90 which is transported via  is sent to
this hydrotreatment unit 30A via lines 62 lines 37 and 48. The effluent
from the hydrocrack-  and 3. When two catalytic dewaxing units are in op-
ing unit 100, which may be subjected to a treatment  eration, the effluent
from catalytic dewaxing unit to remove gaseous materials, is sent via line
53A to  20A, which may be subjected to a treatment to re- distillation unit
70.                          35   move gaseous materials, is sent to
hydrotreatment When the process as depicted in Figure IV is car-  unit 30A
via lines 63,65 and 3. ried out using two hydrocracking units 10C and 10D,
The effluent from the hydrotreatment unit 30A is flashed distillate
obtained via the residue conver-  sent via line 4A to distillation unit 40
and the efflu- sion unit 50 is sent via line 1, which may contain re-  ent
from hydrotreatment unit 30B (when in opera- cycled distillation residue
via line 52 as described   40  tion) is sent via line 4B (which may be
combined with hereinafter, and line 49 into hydrocracking unit 10C  line
4A) to distillation unit 40 to produce various lu- and flashed distillate
obtained in the vacuum distilla-  bricating base oil fractions indicated as
8A, 8B, 8C tion unit 90 is sent via lines 37 and 51 to hydrocrack-  and 8D.
ing unit 10D. If desired, part of the flashed distillate  The present
invention will now be illustrated by obtained via vacuum distillation unit
90 can be sent  45   means of the following Example. to hydrocracking unit
10C via lines 37 and 48. The effluents from the hydrocracking units 10C and
EXAMPLE 1 0D, which effluents may be subjected to treatments to remove
gaseous materials, are sent via lines 53A  An experiment was carried out to
convert an at- and 53B to distillation unit 70.              50   mospheric
residue of Middle East origin into a lubri- Via distillation unit 70 a
further kerosene fraction  cating base oil, kerosene and gas oil by
subjecting it is obtained via line 54, a fourth gas oil fraction via  to a
catalytic residue conversion process, a cata- line 55, a [err]  fraction
via line 56 and a  lytic hydrotreatment and a dewaxing step. distillation
residue fraction via line 57 which may be  The numbers of the various
streams and vessels recycled in part to the hydrocracking unit 10C via  55
referred to hereinafter are the same, for ease of line 52 and which is at
least partly sent via line 58 to  reference, as those given in Figure III.
It should be the catalytic dewaxing treatment in catalytic dewax-  noted
that the distillation unit 60 is made up for the ing unit 20B. When the
process as depicted in Fig-  experiment described in this Example as an
atmos- ure IV is carried out using a single catalytic dewax-  pheric
distillation unit and a vacuum distillation unit 



ing unit 20B, both the [err]  fraction ob-  60   as will be expressed
below. tained in the distillation unit 70 via line 56 and line 59  100
parts by weight (pbw) of an atmospheric resi- and part (or all) of the
distillation residue 57 via line  due of Middle East origin was introduced
via lines 11 58 are combined to be fed via line 2 to catalytic de-  and 13
into catalytic residue conversion unit 50. The waxing unit 20B. When the
process as depicted in   catalyst employed was molybdenum on silica and the
Figure IV is carried out using two catalytic dewaxing   65   unit was
operated at [err] and a hydrogen partial 6    11                  EP 0 272
729 B1                  12 pressure of 150 bar. During the residue
conversion   distillate produced via a residue conversion proc- stage 3.2
pbw of hydrogen was used in the catalytic  ess. residue conversion unit 50.
The feedstock was          3. Process according to claim 1 or 2, wherein
processed at a space velocity of 0.45 kg/kg.h.       flashed distillate is
used produced via a catalytic The effluent of the catalytic residue
conversion    5   residue conversion process. unit 50 was sent via line 14
to distillation unit 60 to  4. Process according to any one of claims 1-3,
produce 4.7 pbw of hydrogen  sulphide and ammo-      wherein a feedstock is
used containing also flashed nia, 7.0 pbw of gaseous products boiling below
the   distillate obtained via vacuum distillation of an at- naphtha-range,
8.3 pbw of naphtha, 18.8 pbw of ker-  mospheric residue. osene, 30.9 pbw of
gas oil (obtained via line 15) and   10  5. Process according to any one of
claims 1-4, 33.7 pbw of bottom fraction which was subjected to   wherein
the catalytic treatment of the hydrocarbon vacuum distillation to yield
26.7 pbw of synthetic   feedstock comprises a catalytic cracking in the
flashed distillate and 6.0 pbw of vacuum residue     presence of hydrogen.
(discarded via lines 17 and 18, no recycle). The prop-  6. Process
according to claim 5, wherein the cata- erties of the synthetic flashed
distillate produced   15  lytic cracking is carried out in a single
reactor. by the catalytic residue conversion unit 50 and to     7. Process
according to claim 1, wherein a feed- be used as feedstock for the
catalytic hydrotreat-   stock containing flashed distillate produced via a
ment unit 10 are: density (15/4): 0.89; hydrogen con-  residue conversion
process is catalytically treated tent: 12.2 % wt; sulphur content: 0.5 %wt;
nitrogen  in parallel with a feedstock containing a flashed dis- content:
0.12 %wt; Conradson Carbon Residue:  20  tillate obtained via vacuum
distillation of an atmos- <O.5 %wt and mid boiling point of the synthetic
pheric residue. flashed distillate: [err] . The synthetic flashed     8.
Process according to any one of claims 1-7, distillate was sent via line 16
to catalytic hydrotreat-  wherein at least part of the heavy fraction
obtained ment unit 10 containing a catalyst based on nick-    is subjected
to catalytic dewaxing. el/tungsten on alumina. The catalytic hydrotreat-
25  9. Process according to any one of claims 1-8, ment was carried out at
a temperature of [err], a   wherein treated material having an effective
cut hydrogen partial pressure of 130 bar and a space     point of at least
[err] is subjected to catalytic de- velocity of 0.84 kg/kg.h.
waxing. The effluent from the catalytic hydrotreatment       10. Process
according to claim 9, wherein part of unit 10 was sent via line 26 to
atmospheric distillation   30  the catalytically treated material having an
effec- unit 70 to produce 0.2 pbw of hydrogen sulphide and  tive cut point
of at least [err] is subjected to cata- ammonia, 1.0 pbw of naphtha-minus,
4.3 pbw of       lytic dewaxing and the remainder recycled to the cat-
naphtha, 8.3 pbw of kerosene (obtained via line 22),  alytic treating
reactor. 6.3 pbw of gas oil (obtained via line 23) and 7.2 pbw  11. Process
according to claim 7, wherein the com- of distillation residue which was
subjected to a de-   35   bined treated material is subjected to catalytic
de- waxing treatment in dewaxing unit 20, and sent to    waxing. said unit
via lines 26 and 2 (no recycle via line 19 be-  12. Process according to
claim 7, wherein catalyti- ing applied). In dewaxing unit 20 a catalytic
hydrode-  cally treated materials obtained are separately sub- waxing
treatment was carried out using a composite  jected to catalytic dewaxing,
preferably under dif- crystalline alumino-silicate dewaxing catalyst con- '
40  ferentdewaxingconditions. taining palladium as noble metal. The
catalytic dewax-  13. Process according to any one of the preced- ing was
carried out at a temperature of [err] a hy-  ing claims, wherein treated
material is subjected to a drogen partial pressure of 40 bar and at a space
hydrotreatment. - velocity of 1.0 kg/kg.l. The feed to be dewaxed con-
14. Process according to claim 13, wherein the hy- tained typically 22 Yowt
of wax. The effluent from the   45   drotreatment is carried out after
catalytic dewaxing dewaxing unit 20 was sent to distillation unit 40 via
of catalytically cracked material. line 29 to produce 5.2 pbw of
lubricating base oils of  15. Process according to claim 13 or 14, wherein
the whole viscosity range of distillate derived lubri-  the hydrotreatment
is carried out at a temperature cating base oils in the following
composition: 30.8  between [err] and 375 C and a pressure between %wt of 80
Neutral, 26.9 %wt of 125 Neutral, 23.1   50   45 bar and 25Q bar to
hydrogenate unsaturated %wt of 250 Neutral and 19.2 %wt of 500 Neutral.
components present in the (dewaxed) material. 16. Process according to any
one of the preced- Claims                                               ing
claims, wherein an atmospheric residue is sub- jected to distillation under
reduced pressure to pro- 1. Process for the manufacture of lubricating   55
duce a flashed distillate and a vacuum residue to be base oils wherein a
hydrocarbon feedstock is cata-   used as feedstock for the residue
conversion proc- lytically treated in the presence of hydrogen at ele-
ess. 



vated temperature and pressure and wherein at          17. Process
according to any one of claims 1-15, least part of a heavy fraction of the
material ob-   wherein kerosene and/or gas oils are co-produced tained is
subjected to dewaxing, in which process a   60  from catalytically treated
material which has not hydrocarbon feedstock is used containing flashed
been subjected to (catalytic) dewaxing. distillate produced via a residue
conversion proc-   -  18. Process according to claim 17, wherein a ess.
crude oil is subjected to an atmospheric distillation 2. Process according
to claim 1, wherein the feed-  to produce one or more atmospheric
distillates suita- stock used contains 10 to 60% by volume of flashed   65
ble for the production of kerosene and/or gas oil(s) 7    11
EP 0 272 729 B1                   12 pressure of 150 bar. During the
residue conversion   distillate produced via a residue conversion proc-
stage 3.2 pbw of hydrogen was used in the catalytic  ess. residue
conversion unit 50. The feedstock was          3. Process according to
claim 1 or 2, wherein processed at a space velocity of 0.45 kg/kg.h.
flashed distillate is used produced via a catalytic The effluent of the
catalytic residue conversion    5   residue conversion process. unit 50 was
sent via line 14 to distillation unit 60 to  4. Process according to any
one of claims 1-3, produce 4.7 pbw of hydrogen sulphide and ammo-
wherein a feedstock is used containing also flashed nia, 7.0 pbw of gaseous
products boiling below the   distillate obtained via vacuum distillation of
an at- naphtha-range, 8.3 pbw of naphtha, 18.8 pbw of ker-  mospheric
residue. osene, 30.9 pbw of gas oil (obtained via line 15) and   10  5.
Process according to any one of claims 1-4, 33.7 pbw of bottom fraction
which was subjected to   wherein the catalytic treatment of the hydrocarbon
vacuum distillation to yield 26.7 pbw of synthetic   feedstock comprises a
catalytic cracking in the flashed distillate and 6.0 pbw of vacuum residue
presence of hydrogen. (discarded via lines 17 and 18, no recycle). The
prop-  6. Process according to claim 5, wherein the cata- erties of the
synthetic flashed distillate produced   15  lytic cracking is cared out in
a single reactor. by the catalytic residue conversion unit 50 and to     7.
Process according to claim 1, wherein a feed- be used as feedstock for the
catalytic hydrotreat-   stock containing flashed distillate produced via a
ment unit 10 are: density (15/4): 0.89; hydrogen con-  residue conversion
process is catalytically treated tent: 12.2 % wt; sulphur content: 0.5 %wt;
nitrogen  in parallel with a feedstock containing a flashed dis- content:
0.12 %wt; Conradson Carbon Residue:   20  tillate obtained via vacuum
distillation of an atmos- <0.5 %wt and mid boiling point of the synthetic
pheric residue. flashed distillate: [err] . The synthetic flashed     8.
Process according to any one of claims 1-7, distillate was sent via line 16
to catalytic hydrotreat-  wherein at least part of the heavy fraction
obtained ment unit 10 containing a catalyst based on nick-    is subjected
to catalytic dewaxing. el/tungsten on alumina. The catalytic hydrotreat-
25  9. Process according to any one of claims 1-8, ment was carried out at
a temperature of [err] a   wherein treated material having an effective cut
hydrogen partial pressure of 130 bar and a space     point of at least
[err] is subjected to catalytic de- velocity of 0.84 kg/kg.h.
waxing. The effluent from the catalytic hydrotreatment       10. Process
according to claim 9, wherein part of unit 10 was sent via line 26 to
atmospheric distillation   30  the catalytically treated material having an
effec- unit 70 to produce 0.2 pbw of hydrogen sulphide and  tive cut point
of at least [err] is subjected to cata- ammonia, 1.0 pbw of naphtha-minus,
4.3 pbw of        lytic dewaxing and the remainder recycled to the cat- -
naphtha, 8.3 pbw of kerosene (obtained via line 22),  alytic treating
reactor. 6.3 pbw of gas oil (obtained via line 23) and 7.2 pbw  11. Process
according to claim 7, wherein the com- of distillation residue which was
subjected to a de-   35   bined treated material is subjected to catalytic
de- waxing treatment in dewaxing unit 20, and sent to    waxing. said unit
via lines 26 and 2 (no recycle via line 19 be-  12. Process according to
claim 7, wherein catalyti- ing applied). In dewaxing unit 20 a catalytic
hydrode-  cally treated materials obtained are separately sub- waxing
treatment was carried out using a composite   jected to catalytic dewaxing,
preferably under dif- crystalline alumino-silicate dewaxing catalyst con-
40  ferent dewaxing conditions. taining palladium as noble metal. The
catalytic dewax-  13. Process according to any one of the preced- ing was
carried out at a temperature of [err] a hy-  ing claims, wherein treated
material is subjected to a drogen partial pressure of 40 bar and at a space
hydrotreatment. - velocity of 1.0 kg/kg.l. The feed to be dewaxed con-
14. Process according to claim 13, wherein the hy- tained typically 22 % wt
of wax. The effluent from the   45   drotreatment is carried out after
catalytic dewaxing dewaxing unit 20 was sent to distillation unit 40 via
of catalytically cracked material. line 29 to produce 5.2 pbw of
lubricating base oils of  15. Process according to claim 13 or 14, wherein
the whole viscosity range of distillate derived lubri-  the hydrotreatment
is carried out at a temperature cating base oils in the following
composition: 30.8  between [err] and [err] and a pressure between %wt of 80
Neutral, 26.9 %wt of 125 Neutral, 23.1   50   45 bar and 25Q bar to
hydrogenate unsaturated %wt of 250 Neutral and 19.2 %wt of 500 Neutral.
components present in the (dewaxed) material. 16. Process according to any
one of the preced- Claims                                               ing
claims, wherein an atmospheric residue is sub- jected to distillation under
reduced pressure to pro- 1. Process for the manufacture of lubricating   55
duce a flashed distillate and a vacuum residue to be 



base oils wherein a hydrocarbon feedstock is cata-   used as feedstock for
the residue conversion proc- lytically treated in the presence of hydrogen
at ele-  ess. vated temperature and pressure and wherein at          17.
Process according to any one of claims 1-15, least part of a heavy fraction
of the material ob-   wherein kerosene and/or gas oils are co-produced
tained is subjected to dewaxing, in which process a   60  from
catalytically treated material which has not hydrocarbon feedstock is used
containing flashed     been subjected to (catalytic) dewaxing. distillate
produced via a residue conversion proc-     18. Process according to claim
17, wherein a ess.                                                 crude
oil is subjected to an atmospheric distillation 2. Process according to
claim 1, wherein the feed-  to produce one or more atmospheric distillates
suita- stock used contains 10 to 60% by volume of flashed   65   ble for
the production of kerosene and/or gas oil(s)    13                 EP 0 272
729 B1                  14 and an atmospheric residue which is subjected to
le craquage catalytique est effectu6 dans un r6ac- distillation under
reduced pressure to produce      teur unique. flashed distillate which may
be subjected to a        7. Proced6, selon la revendication 1, dans loquel
catalytic (cracking) treatment in the presence of hy-  une charge de d6part
contbnant un distillat de vapo- drogen and a vacuum residue which is used
at least   5   risation eclair produit par un proc6d6 de conver- partly as
feedstock in a catalytic residue conver-  sion de r6sidu est traitee
catalytiquement en paralle- sion process to produce, if desired, one or
more   le avec une charge de d6part contenant un distillat gas oils and a
flashed distillate to be subjected to a  de vaporisation eclair obtenu par
distillation sous catalytic (cracking) treatment in the presence of hy-
vide dun r6sidu atmospherique. drogen whilst part or all of the bottom
fraction may   10    8. Proc6d6 selon lune quelconque des revendi- be
recycled to the residue conversion unit and      cations 1-7, dans lequel
au moins une partie de la wherein catalytically treated material is
subjected to  fraction lourde obtenue est soumise & un d6paraffi- a
distillation treatment to obtain kerosene and one  nage catalytique. or
more gas oils whilst the heavier material obtained  9. Proc6de selon lune
quelconque des revendi- is subjected to (catalytic) dewaxing and subsequent
15  cations 1-8, dans loquel la matiere traitee ayant un hydrotreating and
wherein the lubricating base oil  point de coupe effectif d'au mains 3200C
est soumi- fractions produced are separated by distillation    se a un
d6paraffinage catalytique. from the hydrotreated material.
10. Procede solon la revendication 9, dans lequel 19. Process according to
claim  18, wherein      Ia partie de la matibre trait6e catalytiquement
ayant flished distillate obtained by distillation under re-  20   un point
de coup effectif d'au mains 3700C est sou- duced pressure and flashed
distillate obtained via a  mise a un d6paraffinage catalytique et le reste
est catalytic residue conversion process are catalyti-  recycl6 au r6acteur
de traitement catalytique. cally cracked in the presence of hydrogen in the
11. Procede selon la revendication 7, dans lequel same reactor.
Ia matiAre trait6e combinee est soumise a un d6pa- 20. Process according to
claim 19, wherein a   25  raffinage catalytique. heavy distillate fraction
and (part of) the bottom    12. Proc6d6 solon la revendication 7, dans
loquel fraction obtained after distillation of the cracked  les matibres
trait6es catalytiquement obtenues sont material are subjected to different
catalytic dewax-  soumises separement & un deparaffinage catalyti- ing
treatments.                                     que, de pref6rence dans des
conditions de d6paraf- 21. Process according to claim 20, wherein the   30
finage differentes. catalytic dewaxing treatments are carried out in sep-
13. Proced6 salon lune quelconque des revendi- arate catalytic dewaxing
units and wherein the com-  cations prec6dentes, dans lequel la matiere
trait6e bined catalytically dewaxed materials are subjected  est soumise A
un hydrotraitement. to hydrotreating.
14. Proc6d6 salon la revendication 13, dans le- 35   quel l'hydrotraitement
est effectu6 apres deparaffi- Revendlcatbons
nage catalytique de la matiere craquee catalytique- ment. 1. Proced6 de
production d'huiles lubrifiantes de   15. Procede solon la revendication 13
ou 14, dans base dans lequel une charge de d6part hydrocarbo-  lequel
lhydrotraitement est effectue A une tempera- n6e est trait6e
catalytiquement en pr6sence d'hy-  40  ture comprise entre 250OC et 3750C
at une pression drogene a temperature et pression elevees et au    comprise
entre 45 bars et 250 bars afin d'hydrog&- moins une partie d'une fraction
lourde de la matiere  ner les constituants insatur6s pr6sents dans la ma-
obtenue est soumise a un deparaffinage, procede     tiere (d6paraffin6e).
dans lequel on utilise une charge de dhpart hydro-    16. Procede solon
l'une quelconque des revendi- carbon6e contenant un distillat de
vaporisation   45  cations prec6dentes, dans lequel un r6sidu atmos- 6clair
produit par un proc6dd de conversion d'un re-  pherique est soumis A usne
distillation sous pression sidu.
r6duite afin de produire un distillat de vaporisation 2. Procede solon la
revendication 1, dans loquel  eclair et un r6sidu sous vide A utiliser
comme char- la charge de depart contient 10 A 60% en volume de  go de
d6part pour le proced6 de conversion de r6si- distillat de vaporisation
6clair produit par un proce-  50   du. de de conversion de r6sidu.
17. Proo6d6 solon l'une quelconque des revendi- 3. Proc6de selon la
revendication I ou 2, dans le-  cations 1-15, dans lequel du kerosene eVou
des ga- quel on utilise un distillat de vaporisation eclair pro-  soils
sont produits en mAme temps a partir d'une ma- duit par un procede de
conversion catalytique de   tiere traitee catalytiquement qui n'a pas WtA
soumise 



residu.                                       55   A un deparaffinage
(catalylique). 4. Proodd6 solon lune quelconque des revendi-      18.
Procede selon la revendication 17, dans lequel cations 1-3, dons lequel on
utilise une charge de de-  un p6trole brut est soumis A une distillation
atmos- part contenant aussi un distillat de vaporisation  pherique afin de
produire un ou plusieurs distillats -clair obtenu par distillation sous
vide d'un r6sidu  atmospheriques utilisables pour la production de ke-
atmosph6rique.                                60  rosene eotou d'un ou
plusieurs gasoils et un residu 5. Procede solon l'une quelconque des
revendi-   atmospherique qui est soumis a une distillation sous cations
1-4, dans loquel le traitement catalytique de  pression r6duite afin de
produire un distillat de va- la charge de depart hydrocarbon6e comprend un
porisation eclair qui pout Afre soumis a un traitement craquage catalytique
en presence d'hydrogene.      (de craquage) catalytique en presence
d'hydrogene 6. Procede solon la revendication 5, dans lequel  65   et un
r6sidu sous vide qui est utilise au mains par-    15                 EP 0
272 729 B1                   16 tiellement comme charge de d6part dans un
procede      7. Verfahren nach Anspruch 1, worin ein Einsatz- de conversion
catalytique de r6sidu afin de produl-  material, das ein Ober sin
Rbckstandsumwandlungs- re, si on le desire, un ou plusieurs gasoils et un
dis-  verfahren gebildetes Flashdestillat enthalt, parallel tillat de
vaporisation eclair a soumettre a un traite-  mit einem  Einsatzmaterial
katalytisch behandelt ment (de craquage) catalytique en pr6sence d'hy-   5
wird, das ein Ober Bine Vakuumdestillation sines at- drogene tandis qu'une
partie ou la totalite de la    mospharischen Ruckstandes erhaltenes
Flashde- fraction residuelle pout etre recyclee a l'unite de  stillat
enthalt. conversion de r6sidu et ou la matiere trait6e cataly-  8.
Verfahren nach elnem der Anspr~che 1 bis 7, tiquement est soumise a un
traitement de distillation  worin wenigstens ein Teil der erhaltenen
schweren de fagon qu'on obtienne du kerosene et un ou plu-   10   Fraktion
einem katalytischen Entwachsen unterwor- sieurs gasoils tandis que la
matiere plus lourde obte-  fen wird. nue est soumise a un deparaffinage
(catalytique) et    9. Verfahren nach einem der AnsprOche 1 bis 8, a un
hydrotraitement ulterieur et les fractions d'hui-  worin ein behandeftes
Material mit einem effektiven les lubrifiantes de base obtenues sont
s6parees     Schnittpunkt von wenigstens 3200C einem  kata- par
distillation de la matiere hydrotrait6e.   15  lytischen Entwachsen
unterworfen wird. 19. Proced6 selon la revendication 18, dans lequel  10.
Verfahren nach Anspruch 9, worin ein Tell le distillat de vaporisation
6clair obtenu par distilla-  des katalytisch behandelten Materials mit
einem ef- ton sous pression reduit et le distillat de vaporisa-  fektiven
Schnittpunkt von wenigstens 3700C einem tion 6clair obtenu par un proc6de
de conversion ca-  katalytischen Entwachsen unterworfen wird, und talytique
de r6sidu sont craqu6s catalytiquement en   20   der Rest zu dem
katalytischen Behandlungsreaktor U;.sence d'hydrogene dans le mime
reacteur.           zurickgefihrt wird. "-20. Proc6de selon la
revendication 19, dans le-       11. Verfahren nach Anspruch 7, worin das
ver- quel une fraction de distillat lourd et (une partie de)  einte,
behandelte Material einem katalytischen Ent- la fraction r6siduelle
obtenues apres distillation de  wachsen unterworfen wird. la matiere
craquee sont soumises a des traitements  25  12. Verfahren nach Anspruch 7,
worin die erhal- de d6paraffinage catalytique differents.            tenen
katalytisch behandelten Materialien getrennt 21. Proc6d6 selon la
revendication 20, dans le-   sinem katalytischen Entwachsen unterworfen
wer- quel les traitements de d6paraffinage catalytique   den, vorzugsweise
unter verschiedenen Entwach- sont effectues dans des unites de
d6paraffinage     sungsbedingungen. catalytique separees et les matieres
deparaffin6es   30  13. Verfahren nach einem der vorstehenden An-
catalytiquement combinees sont soumises & un hy-    sprilche, worin das
behandelts Material einer Was- drotraitement.
serstoffbehandlung unterworfen wird. 14. Verfahren nach Anspruch 13, worin
die Was- PatentansprDche
serstoffbehandlung nach dem  katalytischen Ent- 35   wachsen von
katalytisch gecracktem Material aus- 1. Verfahren zur Herstellung von
Schmiermittel-   gef0hrt wird. Grundolen, worin ein
Kohlenwasserstoffeinsatzma-       15. Verfahren nach Anspruch 13 oder 14,
worin terial katalytisch in Gegenwart von Wasserstoff     die
Wasserstoffbehandlung bei einer Temperatur bei erhohter Temperatur und
erh8htem Druck be-      vn 2500C bis 3750C und be! einem Druck von 45
handelt wird und worin wenigstens ein Teil einer  40   bar bis 250 bar zum
Hydrieren von in dem schweren Fraktion des erhaltenen Materials einem
(entwachston) Material vorliegenden ungesattigten Entwachsen unterworfen
wird, in welchem Verfah-     Komponenten ausgefihrt wird. -qn ein
Kohlenwasserstoffeinsatzmaterial verwen-      16. Verfahren nach einem der
vorstehenden An- V  t wird, das ein Ober ein R0ckstandsumwandlungs-
sprOche, worin ein atmosphaischer R~ckstand un- verfahren erhaltenes
Flashdestillat enthailt.  45  tsr vermindertem Druck einer Destillation zur
Aus- 2. Verfahren nach Anspruch 1, worin das ver-      bildung eines
Flashdestillats und sines Vakuum- wendete Einsatzmaterial 10 bis 60 Vol.-%
eines Ober  rockstandes  unterworfen   werden,  der  als ein
ROckstandsumwandlungsverfahren  erhaltbnen      Einsatzmaterial fOr das
Rfckstandsumwandlungs- Flashdestillats enthalt.
verfahren verwendet werden soil. 3. Verfahren nach Anspruch 1 oder 2, worin
ein  50  17. Verfahren nach einem der Anspruche 1 bis 15, Flashdestillat
verwendet wird, das Ober ein kata-   worin Kerosin undloder Gasole aus
katalytisch be- lytisches  Rlckstandsumwandlungsverfahren  her-
handeltem Material, das nicht einem (katalytischen) gestellt worden ist.
Entwachsen unterworfen worden ist, coproduziert 



4. Verfahren nach einem der Anspriche 1 bis 3,    werden. worin ein
Einsatzmaterial verwendet wird, das auch   55  1& Verfahren nach Anspruch
17, worin sin Rohol ein Flashdestillat enthalt, das Ober sine Vakuumde-
einer atmospharischen Destillation zur Produktion stillation sines
atmospharischen Rfckstandes erhal-  eines oder mehrerer atmospharischer
Destillate, ten worden ist                                      die sich
zur Herstellung von Kerosin undloder Gas- S. Verfahren nach einem der
AnsprOche 1 bis 4,    o1(en) eignen, und eines atmosphahrischen ROck- worin
die katalytische Behandlung des Kohlenwas-  60  standes unterworfen wird,
der unter vermindertem serstoffeinsatzmaterials ein katalytisches Cracken
Druck siner Destillation zur Ausbildung von Flash- in Gegenwart von
Wasserstoff umfaBt.                destillatdas einer katalytischen
(Crack)behandlung 6. Verfahren nach Anspruch 5, worin das kata-    in
Gegenwart von Wasserstoff unterworfen wer- lytische Cracken in einem
einzigen Reaktor ausge-   den kann, und sines Vakuumrfckstandes unterwor-
ffhrt wird.                                    65  fen wird, der wenigstens
teilweise als Einsatzmateri- 9 * C   L   M   S *    17
EP0272729 B1 al in einern katalytischen ROckstandsumwandlungs- verfahren
eingesetzt wird, um, falls gewOnscht, ein oder mehrere Gasole und ein
Flashdestillat auszu- bilden, das einer katalytischen (Crack)behandlung in
Gegenwart von Wasserstoff unterworfen wer-   5 den soll, wahrend ein Teil
oder die Gesarntmenge der Bodenfraktion zur Ruckstandsumwandlungseinheit
zurOckgef0hrt werden kann und worin katalytisch behandeltes Material einer
Destillationsbehandlung unterworfen wird, um Kerosin und ein oder mehrere
10 Gasole zu erhalten, wahrend das erhaltene schwe- re Material einem
(katalytischen) Entwachsen und anschliel3end einer Wasserstof/behandlung
unter- worfen wird, und worin die gebildeten Schmiermittel-
Grundolfraktionen durch Destillation aus dem  mit  15 Wasserstoff
behandelten Material abgetrennt wer- den. 19. Verfahren nach Anspruch 18,
worin ein durch Destillation unter vermindertem Druck erhaltenes
Flashdestillat und ein Ober ein katalytisches ROck-   20
standsumwandlungsverfahren erhaltenes Flashde- stillat katalytisch in
Gegenwart von Wasserstoff im gleichen Reaktor gecrackt werden. 20.
Verfahren nach Anspruch 19, worin eine schwere Destillatfraktion  und die
Bodenfraktion   25 (oder ein Teil hievon), die nach der Destillation des
gecrackten Materials erhalten werden, verschiede- nen katalytischen
Entwachsungsbehandlungen un- terworfen werden. 21. Verfahren nach Anspruch
20, worin die kata-   30 lytischen Entwachsungsbehandlungen in getrenn- ten
katalytischen Entwachsungseinheiten ausge- f~hrt werden, und worin die
vereinigten katalytisch entwachsten Materialien der Wasserstoflbehand- lung
unterzogen werden.                        35 40 45 50 55 60 65 10         J
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