
1                   EP 0 400 742 B1                     2 Description
There is an increasing demand for lubricating base oils of very high
viscosity index in contrast to The present invention relates to a process
for the  those of lower viscosity index. Clearly such increased manufacture
of lubricating base oils and is particular-  demand cannot readily be met
by processing by-prod- ly concerned with the manufacture of lubricating
base   5   uct slack wax obtained in the production of lower vis- oils
having a very high viscosity index.            cosity index base oils.
Lubricating base oils, which are used for example  Surprisingly we have
found that very high viscos- to formulate engine lubricants and industrial
oils, are  ity index lubricating base oils can be obtained directly
normally prepared from suitable petroleum feed-    from high wax containing
feedstocks derived from stocks by a variety of refining processes which are
10   waxy crude oils. Such waxy crudes have previously generally directed
to obtaining a lubricating base oil  been regarded as unsatisfactory for
the production of with a predetermined set of properties, for example
lubricating base oils since the yield of medium and viscosity, oxidation
stability and maintenance of flu-  high viscosity index base oils is low.
This is illustrated, idity over a wide range of temperatures (as indicated
for example, by US Patents Nos. 3,658,689 and by viscosity index).
15  3,861,005, which describe the use of certain zeolite The preparation of
lubricating base oils is conven-  catalysts of a type suited for
hydrocracking in the con- tionally carried out as follows. Acrude oil is
separated  version of waxy hydrocarbons to oils in the lubricating by
distillation at atmospheric pressure into a number  oil viscosity range.
Oils of only low to medium viscos- of distillate fractions and a residue,
known as long re-  ity are produced, apparently only in low yield even
sidue. The long residue Is then separated by distilla-  20   when wax
itself is used as feedstock for the conver- tion at reduced pressure into a
number of vacuum dis-  sion. tillates and a vacuum residue known as short
residue.   The present invention relates therefore to a proc- From the
vacuum distillate fractions lubricating base  ess for the manufacture of a
lubricating base oil hav- oils are prepared by refining processes. By these
ing a viscosity Index of at least 135 (as determined by processes aromatics
and wax are removed from the   25   ASTM D-2270), preferably of at least
140, comprising vacuum distillatefractions. From the short residue as-
contacting a hydrocarbonaceous feedstock, derived phalt can be removed by
known deasphalting proc-   from a waxy crude oil, with a hydroisomerisation
cat- esses. From the deasphalted oil thus obtained aro-  alyst under
hydroisomerising conditions and subse- matics and wax can subsequently be
removed to yield  quently recovering the lubricating base oil, character- a
residual lubricating base oil, known as bright stock.  30  ized in that the
feedstock has not been treated to re- The wax obtained during refining of
the various lubri-  move a lubricating base oil fraction and which feed-
cating base oil fractions is designated as slack wax.  stock contains at
least 30% by weight wax and has at Lubricating base oils of the desired
properties are  least 80% by weight boiling above [err] and at most
obtained from suitable vacuum distillate fractions  30% by weight boiling
above [err] and that the lu- and/or from deasphalted oil by suitable
refining proc-  35  bricating base oil recovered has a very high viscosity
esses, including catalytic and solvent dewaxing proc-  index. easses and
catalytic hydrotreatment as described in    The feedstock may be derived
from any crude oil EP-A-178710. While it is possible to obtain high vis-
having a relatively high wax content Examples of cosity index base oils in
this way, very high viscosity  such crudes are Gippsland, Bu Attifel,
Bombay High, index base oils (having a viscosity index of at least  40
Minas, Cinta, Taching, Udang, Sirikit and Handil. The 135) cannot be
obtained directly by such processes.  feedstock employed may suitably be
the long residue Instead, they are obtained by hydrotreatment of the
itself or a distillate fraction thereof dependent on the slack wax
by-product of the refining operations.    nature of the crude oil. Suitable
feedstocks include, FR 1.430.503 relates to a process for preparing  for
example, flashed distillates having a boiling range very high viscosity
Index lubricating base oils by hy-  45  of 300-600 C, preferably 350-[err],
or a further va- droisomerisation of waxy fractions of oil. The feed-  cuum
distilate fraction thereof. stock is defined as a mixture of waxy
hydrocarbons,    Although the initial feedstock, derived from waxy boiling
above [err] and containing less than 50% by  crude, has not been deoiled,
and thus not subjected weight of oil. The only specific feedstocks
mentioned  to removal of any other lubricating oi fractions, the and
exemplified are petroleum wax, such as slack   50  feedstock may have been
treated to remove undesir- wax, and petroleum.
able contaminants, for example to reduce the nitro- EP-A-019980 relates to
a process for the prepa-  gen content by solvent extraction or to reduce
the as- ration of a sulphided fluorine-containing nickel-tung-  phaltenes
content by deasphalting. sten catalyst. This catalyst can be used in the
prepa-  Such denitrification may be carried out with sol- ration of high
viscosity index lubricating base oil by a   55  vents such as furfural,
phenol or N-methyl-2-pyrroli- catalytic hydrogen treatment of heavy
hydrocarbon   done, all having boiling points well below the boiling oils
such as deasphalted oils and/or waxy distillates  range of the desired
lubricating base oil so that sep- and/or waxes.
aration and recovery of the solvent applied is possible 2    



3                   EP 0 400 742 B1                     4 by simple
flashing. Preference is given to the use of  cording to the present
invention comprise one or more furfural as extractant. In view of the high
cost of sol-  metals of Groups VI B and VIII of the Periodic Table vent
recovery and the relatively low value of the ex-  of the Elements,
orsulphides oroxides thereof, which tract produced, it is important that
the maximum   may be supported on a carrier comprising one or amount of
raffinate should be produced with the mini-   5   more oxides of elements
of Groups II, III and IV of the mum use of solvent. Very good results can
be ob-   Periodic Table of the Elements, which catalysts may tained using a
rotating disc contactor in the extraction  also comprise one or more
promoters. Preference is process, especially when the temperature at which
given to catalysts comprising one or more of the met- the extraction
process is carried outis carefully main-  als molybdenum, chromium,
tungsten, platinum, pal- tained.                                       10
ladium, nickel, iron and cobalt or their oxides and/or The solvent
extraction is normally carried out for  sulphides, either supported on a
suitable carrier, or furfural at temperatures in the range of from 50-135
unsupported. Particularly advantageous catalysts [err], depending on the
type of distillate to be extracted.  comprise combinations of one or more
Group VIII Relatively lower boiling distillates are extracted at low-
metals (iron, cobalt, nickel) and one or more Group VI er temperatures than
higher boiling distillates. Sol-  15   B metals (chromium, molybdenum and
tungsten) vent/feed ratios of from 0.4 to 4 can be normally ap-  such as
cobalt and molybdenum, nickel and tungsten plied for furfural as
extractant. By carefully adjusting  and nickel and molybdenum supported on
alumina the temperature and/or the solvent/feed ratio to be  and nickel and
molybdenum supported a silica-alumi- applied, the extraction depth can be
set at the re-  na. quired level. By raising the temperature and/or the
20  The catalysts are preferably used in their sulphid- solvent/feed ratio
the extraction depth will be in-  ic form. Sulphidation of the catalysts
may be effected creased.                                           by any
one of the techniques for sulphidation of cat- It is preferred to reduce
the nitrogen content of  alysts well known in the art. Sulphidation may,
for in- the feedstock to less than 200 ppm, more preferably  stance, be
carried out by contacting the catalysts with less than 100 ppm, before
carrying out the catalytic  25   a sulphur-containing gas, such as a
mixture of hydro- hydroisomerisation.                                gen
and hydrogen sulphide, a mixture of hydrogen The conditions and catalyst
for hydroisomerisa-  and carbon disulphide or a mixture of hydrogen and
tion are selected so that the feedstock is primarily iso-  a mercaptan,
such as butyl mercaptan. Sulphidation merised with substantial retention of
molecularweight  may also be carried out by contacting the catalyst with
minimum hydrocracking to products of lower mo-  30   with hydrogen and a
sulphur-containing hydrocarbon lecular weight.
oil, such as a sulphur-containing kerosine or gas oil. The
hydroisomerisation according to the present     The catalysts may also
contain one or more pro- invention can be carried out suitably at a
temperature  motors. Suitable promoters comprise compounds in the range of
from [err] to[err], and preferably  containing phosphorus, fluorine or
boron. The use of in the range from [err] to[err]. Hydrogen pres-  35
these promoters is often advantageous in terms of sures in the range of
from 25 to 300 bar can be suit-  catalyst activity, selectivity and
stability. ably applied. Preference is given to the use of pres-  Examples
of suitable supports forthecatalysts to sures in the range of from 90 to
1`0 bar, In particular  be used in the hydroisomerising stage comprise
sill- in the range of from 100 to 150 bar. Suitable space ve-  ca, alumina,
zirconia; thoria and boria, as well as mix- locities are from 0.5 to 1.5
t/[err]. Preference is given   40  tures of these oxides, such as
silica-alumina, silica- to the use of a space velocity In the range of 0.5
to  magnesia and silica-zirconia. Preference is given to 1.2 [err].
catalysts comprising alumina as carrier material. Pure hydrogen may be used
but this is not nec-     The metals or metal compounds may be incorpo-
essary. Agas with a hydrogen content of 60% or more  rated into catalysts
by any one of the techniques for by volume is perfectly suitable. In
practice it will be   45  the preparation of supported catalysts well known
in preferable to use a hydrogen-containing gas originat-  the art. The
metals or metal compounds are prefer- ing from a catalytic reforming plant.
Such a gas not  ably incorporated Into the catalysts by (co)-impregna- only
has a high hydrogen content but also contains  tion of a carrier in one or
more steps with an aqueous low-boiling hydrocarbons, for example methane,
and  solution containing one or more metal compounds, a small quantity of
propane. The hydrogen/oil ratio to  50  followed by drying and calcining.
If the impregnation be applied is suitably in the range between 300 and  is
carried out in several steps, the material may be 5,000 standard litres
(litres at 1 bar and [err]) per kg  dried and calcined between the
successive impreg- of oil. Preference is given to the use of hydrogen/oil
nation steps. ratios between 500 and 2,500 standard litres per kg    The
amounts of the metals present in the cats- of oil, in particular between
500 and 2,000 standard  55  lysts may vary between wide limits. Very
suitably, the litres per kg of oil.                               catalysts
contain at least 10 parts by weight of a Preferred catalysts which can be
suitably applied  Group VI B metal and/or at least 3 parts by weight of in
the hydroisomerisation stage of the process ac-  a Group VIII metal per 100
parts by weight of carrier. 3    



5                  EP 0 400 742 B1                  6 Amounts as high as
100 parts by weight of a Group  1:7. VI B metal and/or a Group VIII metal
per 100 parts by  If in the hydroisomerising stage of the process weight of
carrier can also be used.                  according to the present
invention a catalyst is ewm- Preferred catalysts to be used in the
hydroiso-  ployed comprising nickel and tungsten and which has merisation
are those described in British patent spec-   5   been prepared by the
hydrogel route (i.e. by incorpor- if ications 1,493,620 and 1,546,398. The
catalysts de-  ation of the metals Into the hydrogel), preference Is
scribed therein are fluorine-containing catalysts con-  given to a catalyst
comprising 25-50 parts by weight taining either nickel and/or cobalt and,
In addition, mo-  of nickel and 50-80 parts by weight of tungsten per
lybdenum, nickel and tungsten on alumina as carrier,  100 parts by weight
of alumina and in particular to which catalysts have a compacted bulk
density of at  10  such a catalyst in which the nickel-to-tungsten weight
least 0.8 g/ml, comprise at least 3 parts by weight of  ratio is between
1:1.5 and 1:5. nickel and/or cobalt, 10 parts by weight of molybde-  If in
the hydroisomerising stage of the process num and 20 parts by weight of
tungsten, respectively,  according to the present invention a catalyst is
em- per 1 00 parts by weight of carrier, and have been pre-  ployed
comprising nickel and/or cobalt, and, in addi- pared from an alumina
hydrogel from which, by drying   15  tion
, molybdenum, preference is given to a catalyst and calcining, a xerogel
can be obtained having a  comprising 25-80 parts by weight of nickel and/or
co- compacted bulk density of less than 0.8 g/ml and  bait and 50-80 parts
by weight of molybdenum per wherein the preparation of the catalyst is
effected  100 parts by weight of alumina and in particular to a) If the
pore volume quotient of the said xerogel  such a catalyst in which the
weight ratio between is at least 0.5 either                    20  nickel
and/or cobalt on the one hand and molybde- (i) by drying and calcining the
alumina hydro-  num on the other is between 1:1 and 1:5. gel, Incorporation
of nickel and tungsten into  The quantity of fluorine present in the
aforemen- the xerogel and once more drying and calcin-  tioned catalysts is
preferably 0.5-10 parts by weight ing the composition, or
per 100 parts by weight of alumina if they have been (ii) by incorporation
of the metals Into the alu-  25  prepared by the xerogel route and 10-25
parts by mina hydrogel, and drying and calcining the  weight per 100 parts
by weight of alumina If they have composition
been prepared by the hydrogel route. b) if the pore volume quotient of the
said xerogel  Part or all of the fluorine compound, as the case is less
than 0.5 either                        may be, may very suitably be
Incorporated into the (i) by incorporation of at least part of the flu-  30
catalyst by in-situ fluorination which may be carried orine into the
alumina hydrogel, and drying  out by adding a suitable fluorine compound,
such as and/or calcining the composition, incorpora-  o-fluoro toluene or
difluoro ethane to the gas and/or tion of nickel and tungsten into the
xerogel  liquid stream which is passed over the catalyst. and once more
drying and calcining the com-    The desired lubricating base oil having a
viscosity position, or                           35  index of at least 135,
may be recovered by known (ii) by incorporation of the metals and at least
techniques such as solvent dewaxing and catalytic part of the fluorine into
the alumina hydrogel,  dewaxing. Processing steps such as hydrofinishing
and drying and calcining the composition; a  may also be employed. further
condition being that if In the catalyst  Solvent dewaxing is suitably
carried out by using preparation the starting material is an alumina  40
two solvents, one of which dissolves the oil and main- hydrogel with a pore
volume quotient of less  tains fluidity at low temperatures (methyl
isobutyl ke- than 0.5 sufficient fluorine should be incorpo-  tone and, in
particular, toluene being well-known sol- rated Into the alumina hydrogel
to be able to  vents for this purpose) and the other which dissolves
produce from this fluorine-containing alumina  little wax at low
temperatures and which acts as a wax hydrogel, by drying and calcining, a
xerogel  45  precipitating agent (methyl ethyl ketone being a well- having
a pore volume quotient of at least 0.5.  known agent for this purpose).
Propane and chlorin- (For a further description of the pore volume  ated
hydrocarbons such as dichloromethane can also quotient reference is made to
the above-    be used. Normally, the product to be dewaxed is mentioned
British Patent Specifications.),  mixed with the solvents and heated to
ensure solu- If In the hydrolsomerising process according to  50  tion. The
mixture Is then cooled down to filtration tem- the present invention a
catalyst Is employed compris-  perature, usually In the range of from
-[err] to [err]. ing nickel and tungsten and which has been prepared  The
cooled mixture is then filtrated and the separated by the xerogel route
(i.e. by incorporation of the met-  wax washed with cooled solvent,
Finally, the solvents als into the xerogel) preference is given to a
catalyst  are recovered from the dewaxed oil and from the comprising 3-12
parts by weight of nickel and 20-75  55  separated wax by filtration and
recirculation of the parts by weight of tungsten per 100 parts by weight.
solvents into the process. of alumina and in particular to such a catalyst
in which  Catalytic dewaxing is suitably carried out by con- the
nickel-to-tungsten weight ratio is between 1:5 and  tacting the
hydrotreated product produced according 4    



7                  EP 0 400 742 B1                 8 to the
hydroisomerisation process in the presence of  The catalytic treatment was
carried out at a hy- hydrogen with an appropriate catalyst. Suitable cata-
drogen partial pressure atthe reactor inlet of 120 bar, lysts comprise
crystalline aluminium silicates such as  a space velocity of 0.81 t/m3.h
and at a temperature ZSM-5 and related compounds, e.g. ZSM-8, ZSM-11,  of
[err]. ZSM-23 and ZSM-35 as well as ferrierite type com-   5  After solvent
dewaxing at [err] of the redistilled pounds. Good results can also be
obtained using   total liquid product obtained by the catalytic hydro-
composite crystalline aluminium silicates wherein va-  treatment, a 3.78
cSt lubricating base oil was pro- rious crystalline structures appear to be
present.  duced in a yield of 14.9% by weight on the long resi- The
catalytic hydrodewaxing may very suitably  due intake. The dewaxed base oil
had a VI of 143 and be carried out at a temperature of from 250-[err],  10
a pour point below [err]. a hydrogen pressure of from 5-100 bar, a space
ve- locity of from 0.1-5.0 kg.[err]and a hydrogen/oil ra-  EXAMPLE 2 tio of
from 100-2,500 standard litres per kilogramme of oil. The catalytic
hydrodewaxing is preferably car-  A flashed distillate from Gippsland long
residue ried out at a temperature of from 275-[err], a hydro-  15  having
the properties described in Example 1 was gen pressure of from 10-75 bar, a
space velocity of  subjected to a furfural extraction at a temperature of
from 0.2-3 kg.[err] .[err] and a hydrogen/oil ratio of from [err] and a
solvent/feed ratio of 1.0. 200-2,000 standard litres per kilogramme.
The intermediate waxy raffinate produced had a It is also possible, though
not required, to subject  total organic nitrogen content of 56 mg/kg and a
wax the lubricating base oil manufactured in accordance   20  content of
58% by weight. This waxy raffinate gave with the present inventoon to an
after-treatment, e.g.  the following boiling points: 10% by weight at
[err], a hydrofinishing treatment using rather mild hydro-  50% by weight
at [err] and 90% by weight at 476 genation conditions or mid extraction to
improve cer-  [err]. The intermediate waxy raffinate was then catalyt- tain
properties, e.g. resistance to oxidation.    ically hydrotreated using the
catalyst as described in The base oil produced according to the process  25
Example 1. of the present invention can be suitably applied to for-  The
catalytic treatment was carried out at a hy- mulate lubricating oils for
many applications, if de-  drogen partial pressure at the reactor inlet of
120 bar, sired together with one or more base oil fractions of  a space
velocity of 0.80 [err] and at a temperature adequate quality which have
been obtained via differ-  of [err]. ent processes.
30      After solvent dewaxing at -23 C of the redistilled The invention
will now be illustrated with refer-  total liquid product obtained by the
catalytic hydro- ence to the following examples.
treatment, a 3.71 cSt lubricating base oil was pro- duced in a yield of
15.1% by weight on the long resi- EXAMPLE 1
due intake. The dewaxed base oil had a VI of 145 and 35   a pour point
below [err]. In order to produce a lubricating base oil having a viscosity
index higher than 140 and a kinematic vis-  EXAMPLE 3 cosity of 3.8 cSt at
[err], a flashed distillate distilled from a Gippsland long residue and
having a total ni-  In order to produce a lubricating base oil having
trogen content of 351 mg/kg and a wax content of  40   a viscosity index
higher than 140 and a kinematic vis- 51% by weight was subjected to a
furfural extraction  cosity of 3.8 cSt at[err], a Gippsland long residue
treatment prior to catalytic hydrotreatment. This flash-  having a total
nitrogen content of 424 mg/kg and a ed distillate featured the following
boiling points: 10%  wax content of 50% by weight was subjected to a fur-
by weight at [err], 50% by weight at [err] and 90%  fural extraction
treatment prior to catalytic hydrotreat- by weight at [err]. Its extraction
was carried out at  45   ment. This long residue featured the following
boiling a temperature of [err] and a solvent/-feed ratio of  points: 10% by
weight at [err], 50% by weight at 425 3.2.
[err] and 82% by weight at [err]. The extraction was car- The intermediate
waxy raffinate produced had a  ried out at a temperature of [err] and a
solvent/feed total organic nitrogen content of 15 mg/kg and a wax  ratio of
5.0. content of 65% by weight. This waxy raffinate gave  so  The
intermediate waxy raffinate produced had a the following boiling points:
10% by weight at [err],  total organic nitrogen content of 81 mg/kg and a
wax 50% by weight at [err] and 90% by weight at 476  content of 65% by
weight. This waxy raffinate gave [err]. The intermediate waxy raffinate was
then catalyt-  the following boiling points: 10% by weight at [err], ically
hydrotreated using a fluorided nickel/tungsten  50% by weight at [err] and
77% by weight at 521 on alumina catalyst containing 5% by weight of nickel
55  [err]. The intermediate waxy raffinate was then catalyt- (6.3% by
weight of NiO) and 23% by weight of tung-  ically hydrotreated using a
fluorided nickel/tungsten sten (29% by weight of [err]) and 2.9% by weight
of  on alumina catalyst containing 5% by weight of nickel fluorine.
(6.3% by weight of NiO) and 23% by weight of tung- 5    



9                  EP 0 400 742 B1                 10 sten (29% by weight
of [err]) and 2.9% by weight of  6. A process according to claim 5 wherein
the cata- fluorine.                                             lyst
comprises nickel and/or cobalt and molybde- The catalytic treatment was
carried out at a hy-  num and/or tungsten. drogen partial pressure at the
reactor inlet of 120 bar, a space velocity of 0.81 [err] and at a
temperature   5   7. A process according to any one of the preceding of 395
C.                                            claims wherein the
hydroisomerisation catalyst After solvent dewaxing at -23 C of the
redistilled  also contains phosphorus or fluorine. total liquid product
obtained by the catalytic hydro- treatment, a 3.73 cSt lubricating base oil
was pro-  8. A process according to any one of the preceding duced in a
yield of 23.8% by weight on the long resi-  10  claims wherein the recovery
of the lubricating due intake. The dewaxed base oil had a VI of 145 and
base oil comprises a solvent dewaxing orcatalyt- a pour point below [err].
ic dewaxing step. 9. A process according to claim 8 wherein the recov-
Clalms                                        15     ery of the lubricating
base oil comprises a solvent dewaxing using toluene and methyl ethyl ketone
1. A process for the manufacture of a lubricating    as solvent and
precipitating agent respectively. base oil comprising contacting a
hydrocarbons- ceous feedstock, derived from a waxy crude oil, with a
hydroisomerisation catalyst under hydroi-  20  Patentanspruche somerising
conditions and subsequently recover- ing the lubricating base oil,
characterized in that  1. Ein Verfahren zur Herstellung eines Basis- the
feedstock has not been treated to remove a    schmierols, umfassend das
Kontaktieren eines lubricating base oil fraction and which feedstock
kohlenwasserstoffhaltigen Ausgangsmaterials, contains at least 30% by
weight wax and has at  25  abgeleitetvon einemwachshaltigen Rohol, mitei-
least 80% by weight boiling above[err] and at   nem
Hydroisomerisierungskatalysator unter Hy- most 30% by weight boiling above
540 C and       droisomerisierungsbedingungen und anschlie- that the
lubricating base oil recovered has a vis-  Bend das Gewinnen des
Basisschmierols, da- cosity index of at least 135.
durch gekennzeichnet, dai das Ausgangamateri- 30     al nicht dahingehend
behandelt worden let, daB 2. A process according to claim I wherein the
hydro-  eine Basisschmieroifraktlon entfernt wird, daB carbonaceous
feedstock is the long residue of a   das Ausgangsmaterial mindestens 30
Gewichts- high wax crude oil or a flashed distillate thereof  prozent Wachs
enthalt, und daB mindestens 80 having a boiling range of 300 to [err].
Gewlchtsprozent be! einer Temperatur von mehr 35      als 300C und
hochstens 30 Gewichtsprozent bei 3. A process according to claim 1 or 2
wherein the    einerTemperaturvon mehrals 5400C sieden, und feedstock is
subjected to solvent extraction prior  daB des erhaltene Basisschmier6l
elnen Viskosi- to hydroisomerisation to reduce the nitrogen con-  tatsindex
von mindestens 135 aufweIst. tent thereof to less than 200 ppm. 40  2. Ein
Verfahren nach Anspruch 1, In welchem das 4. A process according to any one
of the preceding    kohlenwasserstoffhaltige Ausgangsmaterial der claims
wherein the hydroisomerisation is carried  lange RfIckstand aus ednem Rohol
mit hohem out ata temperature in the range of 290 to [err],  Wachsgehalt
oder ein Fiashdestillat davon, mit a hydrogen pressure in the range of 25
to 300 bar,  einem Siedeberebch von 300 bis 600C ist. a space velocity of
0.5 to 1.5 t/[err] and a hydro-  45 gen/feedstock ratio in the range of 300
to 5,000  3. Ein Verfahren nach Anspruch 1 oder 2, in wel- standard litres
per kg of oil.                    chem das Ausgangamaterial vorder
Hydroisome- risierung einem Lsungsmitteiextraktionsverfah- 5. A process
according to any one of the preceding    ren unterzogen wird, um den
Stickstoffgehalt claims wherein the hydroisomerisation catalyst  50
desselben auf weniger als 200 TpM zu verrin- comprises one or more metals
of Groups VI B and   gern. VIII of the Periodic Table of the Elements, or
sul- phides or oxides thereof, optionally supported on  4. Ein Verfahren
nach einem der vorstehenden An- a carrier comprising one or more oxides of
ele-   sprflche, in welchem die Hydroisomerbsierung be! ments of Groups II,
III and IV of said Periodic Ta-  55  einer Temperatur im Bereich von 290
bis 425C, ble, and which may contain one or more promot-    einem
Wasserstoffdruck im Bereich von 25 bis ers.
300 Bar, einer Raumgeschwindigkeit von 0,5 bis 1,5 t/m3.h und einom
Wasserstoff/Zuspeisungs- 6    9                   EP 0 400 742 B1
10         *   C  L  M  S   * 



sten (29% by weight of[err]) and 2.9% by weight of  6. A process according
to claim 5 wherein the cata- fluorine.
lyst comprises nickel and/or cobalt and molybde- The catalytic treatment
was carried out at a hy-   num and/or tungsten. drogen partial pressure at
the reactor inlet of 120 bar, a space velocity of 0.81 t/[err] and at a
temperature   5   7. A process according to any one of the preceding of
[err].                                        claims wherein the
hydroisomerisation catalyst After solvent dewaxing at [err] of the
redistilled  also contains phosphorus or fluorine. total liquid product
obtained by the catalytic hydro- treatment, a 3.73 cSt lubricating base oil
was pro-  8. A process according to any one of the preceding duced in a
yield of 23.8% by weight on the long resi-  10  claims wherein the recovery
of the lubricating due intake. The dewaxed base oil had a VI of 145 and
base oil comprises a solvent dewaxing or catalyt- a pour point below [err].
ic dewaxing step. 9. A process according to claim 8 wherein the recov-
Claims                                        15      ery of the
lubricating base oil comprises a solvent dewaxing using toluene and methyl
ethyl ketone 1. A process for the manufacture of a lubricating     as
solvent and precipitating agent respectively. base oil comprising
contacting a hydrocarbona- ceous feedstock, derived from a waxy crude oil,
with a hydroisomerisation catalyst under hydroi-  20   Patentanspruche
somerising conditions and subsequently recover- ing the lubricating base
oil, characterized in that  1. Ein Verfahren zur Herstellung eines Basis-
the feedstock has not been treated to remove a     schmierols, umfassend
das Kontaktieren elnes lubricating base oil fraction and which feedstock
kohlenwasserstoffhaltigen Ausgangsmaterials, contains at least 30% by
weight wax and has at  25  abgeleitetvon einem wachshaltigen Roh6l, mitei-
least 80% by weight boiling above [err] and at    nem
Hydroisomerisierungskatalysator unter Hy- most 30% by weight boiling above
540 C and        droisomerisierungsbedingungen und anschlie- that the
lubricating base oil recovered has a vis-  Send das Gewinnen des
Basisschmierols, da- cosity index of at least 135.
durch gekennzeichnet, dal das Ausgangsmateri- 30     al nicht dahingehend
behandelt worden ist, daB 2. A process according to claim 1 wherein the
hydro-  eine Basisschmierolfraktion entfernt wird, dall carbonaceous
feedstock is the long residue of a    das Ausgangsmaterial mindestens 30
Gewichts- high wax crude oil or a flashed distillate thereof  prozent Wachs
enthilt, und dalB mindestens 80 having a boiling range of 300 to 600 C.
Gewichtsprozent bei einer Temperatur von mehr 35      als 300C und
hochstens 30 Gewichtsprozent bei 3. A process according to claim 1 or 2
wherein the    einerTemperaturvon mehrals 540C sieden, und feedstock is
subjected to solvent extraction prior  daB das erhaltene Basisschmierol
einen Viskosi- to hydroisomerisation to reduce the nitrogen con-  tatsindex
von mindestens 135 aufweist. tent thereof to less than 200 ppm. 40  2. Ein
Verfahren nach Anspruch 1, in welchem das 4. A process according to any one
of the preceding    kohlenwasserstoffhaltige Ausgangsmaterial der claims
wherein the hydroisomerisation is carried   lange ROckstand aus einem RohUi
mit hohem out at a temperature in the range of 290 to [err],  Wachsgehalt
oder ein Flashdestillat davon, mit a hydrogen pressure in the range of 25
to 300 bar,  einem Siedebereich von 300 bis 6000C ist. a space velocity of
0.5 to 1.5 t/[err] and a hydro-  45 gen/feedstock ratio in the range of 300
to 5,000  3. Ein Verfahren nach Anspruch 1 oder 2, in wel- standard litres
per kg of oil.                     chem das Ausgangsmaterial vorder
Hydroisome- risierung einem Losungsmittelextraktionsverfah- 5. A process
according to any one of the preceding    ren unterzogen wird, um den
Stickstoffgehalt claims wherein the hydroisomerisation catalyst  50
desselben auf weniger als 200 TpM zu verrin- comprises one or more metals
of Groups VI B and    gern. VIII of the Periodic Table of the Elements, or
sul- phides or oxides thereof, optionally supported on  4. Ein Verfahren
nach einem der vorstehenden An- a carrier comprising one or more oxides of
ele-    sprOche, in welchem die Hydrolsomerisierung bei ments of Groups II,
III and IV of said Periodic Ta-  55  einer Temperatur im Bereich von 290
bis 425C, ble, and which may contain one or more promot-     einem
Wasserstoffdruck im Bereich von 25 bis ers.
300 Bar, einer Raumgeschwindigkeit von 0,5 bis 1,5 t/m3.h und einem
WasserstoffUZuspeisungs- 6    11                 EP 0 400 742 B1
12  *   C  L  M  S   * Verhaltnis im Bereich von 300 bis 5000 Standard-  3.
Procede solon la revendication 1 ou 2, dans le- 



liter je kg 61 durchgef0hrt wird.                 quel on soumet la charge
a une extraction par sol- vants avant l'hydroisomerisation afin d'en
r6duire 5. Ein Verfahren nach elnem der vorstshenden An-     la teneur en
azotb A moins de 200 ppm. spruche, in welchem der Hydroisomerisierungs-   5
katalysator gin oder mehrere Metallo der Grup-  4. Proced6 salon l'une
quelconque des revendica- pen VIB und Vill des Periodischen Systems der
tions prec6dentes, dans lequel on effectue l'hy- Elements oder Sulf Ids
oder Oxide davon, gage-    drobsom6risation A une tmperature de 290 A
benenfalls auf einem Trager, der ein oder mehre-  4250C, une pression
d'hydrogbne de 25 A 300 re Oxide von Elementon der Gruppen 11, Ill und IV
1o  bars, une vitosse spatiale de 0,5 A 1,5 t/m3.h et des genannten
Periodischen Systems der Ele-       un rapport hydrogbne/charge de 300 a
5000 litres mente enthalt, und gegebenanfalls einen oder      normaux par
kg d'hufle. mehrere Promotoren umtfat. 5. Procbdd solon l'une quelconque
des reven dica- 6. Ein Verfahren nach Anspruch 5, in welchem der  15  tions
precedentes, dane lequel le catalyseur d'hy- Katalysator Nickel und/oder
Kobalt und Molybdan  droisomerisation comprend un ou plusieurs me- und/oder
Wolfram enthalt.                        taux des Groupes VIB et VIII de la
Classification P6riodique des Elements ou leurs sulfures ou 7. Ein
Verfahren nach einem der vorstohenden An-     oxydes, facultativement sur
un support compre- sprflcho, in welchem der Hydroisomerisierungs-  20  nant
un ou plusiours oxydes des elements des katalysator auch Phosphor oder
Fluor enthalt.     Groupes 11, Ill et IV de la Classification Pbriodi- quo,
pouvant contenir un ou plusieurs activant(s). 8. Ein Verfahren nach einem
der vorstohenden An- sprfche, in welchem das Gewinnen des Basis-   6.
Procede solon la revendication 5, dans loquel le schmier8is ein
Losungsmittblentwachsungsver-  25  catalyseur comprend du nickel etlou du
cobalt et fahren odor eins katalytische Entwachsungsstu-    du molybdeno
et/ou du tungstene. fe umtaet. 7. Procede salon l'une quelconque des
revendica- 9. Ein Verfahron nach Anspruch 8, In welchem das    tions
precedentbs, dans loquol le catalyseur d'hy- Gewinnen des Basisschmiorfls
eine Losungsmit-  30  droisomerisation contient egalement du phos-
tblentwachsung unter Verwendung von Toluol        phoro ou du fluor. und
Methylethylketon als Losungsmittbl bzw. Ausfillmittbl umfalt.
8. Procid6 solon l'une quolconque des revendica- tions precedentes, dans
loquel la rdcuperation de 35     M'huile lubrifianto de base comprend un
stade de Revendications                                       deparaffinage
aux solvants ou un stade de depa- raffinage catalytique. 1. Procede de
fabrication d'une hule lubrifiantb de base, qui consists:
9. Procede solon la revendication 8, dans loquel la A mettre en contact uno
charge hydrocarbonee  4o  recup~ration de l'huile lubrifiante de base
provenant d'une huile cireuse brute avec un ca-   comprend un diparaffinage
aux solvants utili- talyseur d'hydroisomerisation dans des condi-     sant
du toluene et de la methylethylcollulose tions d'hydroisomerisatlon et,
ensuibt, A recupb-  comme solvent et agent de precipitation, respec- rer
'huile lubrifiants de base, caracterise en co  tivement. quo la charge n'a
pas ete tra-tne pour soutirer une   45 fraction d'huile lubrifiant. de
base, ladits charge contient au moins 30% en polds de cire et comports au
moins 80% en poids bouillant au dessus de 300C et au plus 30% en polds
bouil- lent au dessus de 5400C et en ce que l'huile lu-  50 brifiante de
base recuperee presente un indicoe de viscosite d'au moins 135. 2. Procede
salon la revendication 1, dens laquelle la charge hydrocarbonMe est le
residu long d'une  55 huile brute riche en cire ou d'un distillat A d~tente
de celle-ci ayant un intervalle d'ebullition de 300 A 6000C. 7    


