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dawaxing and catalytic dewaxing can he applied. In the past acid treatments
and/or clay treatments The present invention relates to a process for  have
been used to improve the resistance to oxida- the manufacture of
lubricating base oils as well as  tion of the product and to further
improve the to lubricating base oils thus produced. Lubricating   5
colour and colour stability of the product. Also a base oils which are used
to formulate engine       rather mild hydrogenation (also referred to as
lubricants and industrial oils are normally prepared  hydrofinishing) of
raffinates has often been applied from suitable petroleum feedstocks, in
particular  in this context. from (vacuum) distillates or deasphalted
vacuum        Combinations of various treatments have been residues or
mixtures thereof.                  10  suggested extensively in the art
with a view to In the art of lubricating oil manufacture it is a  improving
one or more properties of the lubricating major objective to produce a
lubricating base oil     base oil to be produced. For instance, reference
is having a predetermined set of properties, such as,  made in US patent
specification 3,256,175 to a for example, viscosity, oxidation stability
and main-  process wherein a light distillate fraction of a crude tenance
of fluidity over a wide range of tempera-  15  oil is subjected to solvent
extraction to give a light tures. It is of paramount importance to be able
to  raffinate and a light aromatic extract, whilst a heavy produce high
quality lubricating base oils as con-  distillate fraction is also solvent
extracted to obtain sistently as possible. This can he achieved when a  a
heavy raffinate and a heavy aromatic extract, well-known starting material
can be processed un-   which latter extract is at least partially subjected
to ar well-known conditions using well-known tech-   20   a severe
hydrogenation treatment and wherein at niques. A number of physical as well
as catalytic  least a portion of the oil thus hydrogenated is treatments
can be employed to produce suitable      combined with the earlier produced
light raffinate. lubricating base oils.                             In this
integrated process both the aromatic com- In the conventional production of
lubricating   pounds and the nitrogen compounds are removed base oils from
petroleum feedstocks, fractions ob-  25  virtually complete, i.e. for more
than 97%. tained from a crude oil and boiling in the desired     A
combined  solvent  extraction-dewaxing- lubricating base oil range (each
range having a     hydrorefining process to produce improved viscos-
separate viscosity range) are separately treated   ity index lubricating
base oils is described in U.S. with a suitable solvent to remove primarily
un-     patent specification 3,702,817. The hydrorefined desired aromatic
compounds present in the frac-  30  extract is combined with the reactant
stream prior tions and affecting the properties thereof. Such   to its
introduction into the dewaxing stage of the solvent extraction processes
(using, for instance,  process. furfural, phenol or sulphur dioxide as the
extractant)  US-A-3 663 442 discloses a combined solvent produce
lubricating oil raffinates and aromatic ex-
extraction-hydrotreatment-dewaxing process for the tracts.
35   manufacture of lubricating oils from nitrogen-con- A nonconventional
approach to the preparation   taining deasphalted oils. The pressure ranges
dis- of lubricating base oils comprises the catalytic    closed in D1 for
the hydrotreatment step differ from hydrotreatment of suitable feedstocks.
The catalytic  those of the present process. drogenation is normally
carried out at rather se-     A combination of a catalytic dewaxing treat-
vere conditions, e.g. at temperatures up to 500[err],   40   ment to
effectively reduce the pour point of a and hydrogen pressures up to 200 bar
using hy-     lubricating oil base stock to below -9 [err] followed
drogenation catalysts such as molybdenum, chro-     by a catalytic
hydrotreatment in order to increase mium, tungsten, vanadium, platinum,
nickel, cop-    the viscosity index of the lubricating oil fraction of per,
Iron or cobalt either as such or in the form of  the dewaxed oil and
recovering therefrom a high their oxides and/or sulphides and either
supported   45  viscosity index lubricating base stock having a pour on a
suitable carrier such as alumina or silica or  point not higher than -4
[err] C is described in Eu- unsupported. Lubricating base oils having a
higher  ropean patent specification 43,681. viscosity index are thus
prepared as the amount of     Also  the  technique  of blending  different
polyaromatic compounds present is reduced sub-     lubricating base oils
which have been subjected to stantially. Also sulphur and nitrogen
compounds   50  one or more (pre)-treatments in order to improve present in
the feedstock to be hydrogenated will be  the oxidation stability of the
resulting mixture can reduced to a very large extent, typically for more
be used advantageously, for instance as described than 90%.
in British patent specification 2,024,852. Normally, for paraffinic crudes
as lub oil feed-    Since the respective treatments will contribute stock,
a dewaxing treatment is carried out after the   55  differently to the
total spectrum of properties of the solvent extraction process or the
hydrogenation    lubricating base oils to be produced, as they are process
to improve (i.e. to reduce) the pour point  likely whilst improving one
desired property to de- of the resulting lubricating base oil. Both solvent
teriorate others, it will require a lot of skill to 2 



3                 EP0178710B1                         4 produce high
quality lubricating base oils of con-  in the range of from 90 to 160 bar
after a preced- stant quality. Many times synthetic additives have  ing
solvent extraction to reduce the amount of to be introduced into the base
oil in order to obtain  nitrogen to a value between 0.3 and 0.95 times the
a lubricating oil of acceptable quality.            value of the formula.
It will be clear from the above that the objective   5  The careful
adjustment of the extraction depth to consistently produce high quality
lubricating    of the process according to the present invention base oils
is a challenging one which becomes        has the important advantage that
crude oils which increasingly difficult when it appears to be neces-  are
extremely difficult to process can now be pro- sary to change from a
well-known feedstock to a     cessed to give high quality base oils in
surprisingly lesser known one and which is unlikely to be   10  high
yields. Compared with solvent extraction it achieved at all when only
hitherto less suitable or  appears that the process according to the
present even unsuitable feedstocks would have to be pro-   invention is
capable of giving a base oil yield cessed. This is becoming of even more
interest as  increase on crude of at least 40% for the produc- there is a
strong incentive to improve the flexibility  tion of a base oil package of
predetermined viscos- of lubricating base oil manufacture so that refinery
15  ity (e.g. 11.3 cSt at 100 [err] Difficult crude oils facilities can be
adequately adapted to sudden      such as Iranian Heavy can now be
processed to changes in supply and/or prices. At the same time,  give high
quality base oils at yields even exceeding the refiner is confronted with
the problem that both  those obtainable via solvent extraction from well-
under- and over-extracting of the starting material  known Arabian lub oil
crudes. It also means that affect the quality of the intermediate
raffinate,  20  the flexibility of the operation has been increased which
is also likely to be affected by under- or    substantially since less lub
oil crude or long resi- over-refining in the subsequent hydroprocessing
due has to be processed as would be the case stage which would affect the
quality and, in particu-  when only a solvent extraction stage were to be
lar, the yield of the final lubricating base oil.  applied. It should also
be noted that significantly It has now been found that by carefully adjust-
25  less of a lower-viscosity fuel blending compound is ing the extraction
depth of the base stocks to he   coproduced for each tonne of base oil
manufac- hydroprocessed it is now possible to manufacture   tured at
comparable utility requirements. for the vast majority of lubricants
serving in nu-     The process according to the present invention merous
applications the appropriate base oil in    is carried out in such a way
that the amount of high yield and at constant product quality. It is,  30
nitrogen present in the raffinate (expressed in moreover, possible to do so
by choosing from a      mg/kg) to be hydrotreated is between 0.3 and 0.95
wide variety of crude oils ranging from a well     times the numerical
value referred to hereinbefore processable crude oil like Arabian Light to
notori-  and preferably in such a way that the amount of ously difficult
crude oils like Iranian Heavy and   nitrogen present in the raffinate to be
hydrotreated Maya.                                          35  is between
0.4 and 0.9 times said value. The present invention therefore relates to a
As discussed hereinbefore, a wide variety of process for the manufacture of
lubricating base oils  crude oils can be used to produce the distillates
from nitrogen-containing distillates and/or deasphal-  and/or the
deasphalted oils to be processed ac- ted  oils by  subjecting  them  to  a
catalytic     cording to the present invention. If desired, the
hydrotreatment which may be followed by a de-  40  starting  materials  may
be  subjected  to  a waxing treatment, characterized in that distillates
demetallization/desulphurization treatment prior to and/or deasphalted oils
having a nitrogen content   their use in the process according to the
present which numerically expressed in mg/kg exceeds the   invention. When
distillates originating from paraf- value of formula f  [err] wherein f is
a con-    finic crudes are to be used, they can also be stant relating to
the viscosity of the final base oil,  45  suitably subjected to a dewaxing
treatment, in par- which constant is equal to 2.15 + [err]        ticular a
solvent dewaxing treatment, prior to their wherein [err] is the kinematic
viscosity of the final  use in the process according to the present inven-
lubricating base oil, expressed in cSt at 100 [err] in  tion. case
nitrogen-containing distillates are to be pro-    Examples of crude oils
which can be applied in cessed and which constant is equal to 4.5 in case
so  the manufacture of lubricating base oils according deasphalted oils
(bright stocks) are to be pro-     to the present invention include Arabian
Light, Ara- cessed, PH2 represents the hydrogen partial pres-   bian Heavy,
Kuwait, Brent, Isthmus, Lagocinco, sure in bar applied in the catalytic
hydrotreatment  Iranian Heavy and Maya. Suitable starting materials and
[err] represents the weighted hourly space ve-     are (dewaxed)
distillates of such crude oils, which locity in [err] h at which the
catalytic hydrotreat-  55  in the form of the appropriate 500 neutral
distillates ment is carried out, are subjected to a catalytic   may contain
nitrogen in an amount ranging from 



hydrotreatment at a temperature in the range of     1,000 ppmw (= 1,000
mg/kg) (e.g. Arabian Light) from 290 * C to 425 [err] and a hydrogen
pressure     to 2,500 ppmw (Iranian Heavy) and sulphur in an 3    5
EP0 178710 B1                       6 amount ranging from 0.7 %w (Brent) to
3.5 %w        ing the value of the constant f, which is directly (Kuwait).
related to the viscosity of the high quality lubricat- The solvent
extraction stage of the process     ing base oil to be produced  (as
explained according to the present invention is suitably car-  hereinafter)
with the product of the partial hydrogen ried out with solvents such as
furfural, phenol or N-   5   pressure to be applied in the hydrotreatment
stage methyl-2-pyrrolidone, all having boiling points well  and the
reciprocal of weighted hourly space ve- below the boiling range of the
lubricating base oils  locity to be applied in the hydrotreatment. When, so
that separation and recovery of the solvent      for instance, from a
certain distillate such as a 500 applied is possible by simple flashing.
Preference  neutral distillate originating from Arabian Light and is given
to the use of furfural as extractant. In view   10  having a nitrogen
content of 1,000 ppmw a lubricat- of the high cost of solvent recovery and
the rela-  ing base oil is to be prepared for which f equals 3.5 tively low
value of the extract produced, it is impor-  and the selected hydrogenating
conditions include tant that the maximum amount of raffinate should    a
partial hydrogen pressure of 120 bar and a space be produced with the
minimum use of solvent.        velocity of 0.8 [err] the numerical expres-
Very good results can be obtained using a rotating   is  sion f [err]
amounts to 525, indicating that the disc contactor in the extraction
process, especially  amount of nitrogen has to be reduced in the sol- when
the temperature at which the extraction pro-   vent extraction stage from
1,000 to a value below cess is carried out is carefully maintained.
525. The solvent extraction is normally carried out     It should be noted
that it is the advantage of furfural at temperatures in the range of from
50-  20  the process according to the present invention that 135 [err]
depending on the type of (dewaxed) dis-    there is no need to reduce the
amount of nitrogen tillate to be extracted. Relatively lower boiling dis-
in the distillate and/or the deasphalted oil to be tillates are extracted
at lower temperatures than   processed as far as possible. On the contrary,
this higher boiling distillates. Solvent/feed ratios of from  would lead to
substantial over-extraction which 0.4 to 4 can be normally applied for
furfural as   25   would badly affect the resulting base oil quality and
extractant. By carefully adjusting the temperature  yield. It should also
be noted that far from optimum and/or the solvent/feed ratio to be applied,
the   results would be obtained if a partial removal of extraction depth
can be set at the required level.  nitrogen were to be applied but not to a
value By raising the temperature and/or the solvent/feed  below the
critical value determined via the expres- ratio the extraction depth will
be increased.  30  sion [err] as discussed hereinbefore. A con- If the
solvent extraction is to be applied to a  siderable decrease in high
quality base oil yield residual oil fraction, asphalt should be first
removed  would be experienced if partial but insufficient ni- from it.
Deasphalting can be very suitably effected  trogen removal had taken place.
by contacting the residual lubricating oil fraction at  The value for f to
be used to determine the elevated temperature and pressure with an excess
35  level of nitrogen compounds allowable in a raffinate of a lower
hydrocarbon such as propane, butane,     prior to hydroprocessing (which
level has at least to pentane or mixtures thereof. Propane and butane
be reached by solvent extraction of a distillate or a are preferred for
this purpose. Suitable process    deasphalted oil) is a factor which is
directly related conditions, e.g. for propane and butane comprise a   to
the viscosity of the final lubricating base oil to be pressure in the range
of from 20-100 bar, a tem-   40  obtained. When distillates are to be
processed ac- perature in the range of from 50 [err] to 155 [err] and
cording to the present invention, this value for f is a solvent/oil weight
ratio in the range of from 7:1 to  found by substituting the kinematic
viscosity (in cSt 1:1.                                               at 100
C; expressed as [err] of the final lubricat- As described hereinbefore,
(dewaxed) distil-    ing base oil in the expression 2.15 + 0.12 x [err]
lates and/or deasphalted oils having an amount of  45   Normally, for
lubricating base oils produced from nitrogen (in mg/kg, = parts per million
by weight =  distillates the viscosity at 100  C will range from 3 ppmw)
which numerically expressed exceeds the      to 20. For instance, when a
lubricating base oil value of f [err] subjected to solvent extraction
having a viscosity of 7.05 cSt (= 7.05 mm2/s) at to reduce the amount of
nitrogen to a value below   100 [err] is to be prepared from a 250 neutral
said maximum allowable value. The solvent extrac-  50  distillate, the
value for f will be 3. When Bright tion is carried out to reduce the amount
of nitrogen  Stocks are to be processed according to the present in the
material to  be subjected to         present invention the value for f
amounts to 4.5. hydrotreatment to a value which is between 0.3 and     The
hydrotreatment stage of the process ac- 



0.95 times, and in particular between 0.4 and 0.9  cording to the present
invention is carried out pref- times said value.
55  erably at a temperature in the range of from 310 The  value  of the
numerical expression         C to 400  C and most preferably in the range f
[err] for any given distillate and/or deasphal-  from 325 * C to [err]
Preference is given to the ted oil to be processed can be found by
multiply-   use of hydrogen pressures in the range of from 4    7
EP 0178 710 B1                    8 100 to 150 bar. The hydroprocessing
stage accord-  promotors. Suitable promotors comprise com- ing to the
present invention is suitably applied at a  pounds containing phosphorus,
fluorine or borium. space velocity of 0.5 to 1.5 [err] Preference is  The
use of these promotors is highly advantageous given to the use of a space
velocity in the range of  in terms of catalyst activity, selectivity and
stability. 0.5 to 1.2 [err] h. It should be borne in mind,   5    Examples
of suitable supports for the catalysts however, that the relation between
the hydrogen   to be used in the hydroprocessing stage comprise partial
pressure, the space velocity and the factor f  silica, alumina, zirconia,
thoria and boria, as well as has to be satisfied in order to be able to
constantly  mixtures of these oxides, such as silica-alumina, produce high
quality lubricating base oils.       silica-magnesia and silica-zirconia.
Preference is Pure hydrogen may be used but this is not  10  given to
catalysts comprising as carrier material necessary. A gas with a hydrogen
content of 60%   alumina. or more by volume is perfectly suitable. In
practice  The metals or metal compounds may be incor- it will be preferable
to use a hydrogen-containing  porated into catalysts by any one of the
techniques gas originating from a catalytic reforming plant.  for the
preparation of supported catalysts well Such a gas not only has a high
hydrogen content  15  known in the art. The metals or metal compounds but
also contains low-boiling hydrocarbons, for ex-  are preferably
incorporated into the catalysts by ample methane, and a small quantity of
propane.   (co)-impregnation of a carrier in one or more steps The
hydrogen/oil ratio to be applied is suitably in  with an aqueous solution
containing one or more the range between 300 and 5,000 standard litres
metal compounds, followed by drying and calcin- (litres at 1 bar and 0
[err] C) per kg of oil. Preference   20  ing. If the impregnation is
carried out in several is given to the use of hydrogen/oil ratios between
steps, the material may be dried and calcined 500 and 2,500 standard litres
per kg of oil, in   between the successive impregnation steps. particular
between 500 to 2,000 standard litres per   The amounts of the metals
present in the cata- kg of oil.
lysts may vary between wide limits. Very suitably, Catalysts which can be
suitably applied in the   25  the catalysts contain at least 10 parts by
weight of hydroprocessing stage of the process according to  a Group VI B
metal and/or at least 3 parts by the present invention comprise one or more
metals  weight of a Group Vil metal per 100 parts by of Groups VIB and VIII
of the Periodic Table of the  weight of carrier. Amounts as high as 100
parts by Elements, or sulphides or oxides thereof, which   weight of a
Group VI B metal and/or a Group VIII may be supported on a carrier
comprising one or  30   metal per 100 parts by weight of carrier can also
more oxides of elements of Groups II,III and IV of  be used. the Periodic
Table of the Elements, which catalysts   Preferred  catalysts  to  be  used
in  the may also comprise one or more promotors. Pref-    hydroprocessing
stage of the process according to erence is given to catalysts comprising
one or    the present invention are those described in British more of the
metals molybdenum, chromium, tung-  35  patent specifications 1,493,620 and
1,546,398. The sten, platinum, nickel, iron and cobalt or their ox-
catalysts described therein are fluorine-containing ides and/or sulphides,
either supported on a suit-  catalysts containing either nickel and/or
cobalt and, able carrier, or unsupported. Particularly advanta-  in
addition, molybdenum, nickel and tungsten on geous catalysts comprise
combinations of one or     alumina as carrier, which catalysts have a com-
more Group VIII metals (iron, cobalt, nickel) and   40  pacted bulk density
of at least 0.8 g/ml, comprise one or more Group VI B metals (chromium,
molyb-   at least 3 parts by weight of nickel and/or cobalt, denum and
tungsten) such as cobalt and molyb-     10 parts by weight of molybdenum
and 20 parts by denum, nickel and tungsten and nickel and molyb-  weight of
tungsten, respectively, per 100 parts by denum supported on alumina.
weight of carrier, and have been prepared from an The catalysts are
preferably used in their sul-  45  alumina hydrogel from which, by drying
and cal- phidic form. Sulphidation of the catalysts may be  cining, a
xerogel can be obtained having a com- effected by any one of the techniques
for sul-    pacted bulk density of less than 0.8 g/ml and phidation of
catalysts well known, in the art. Sul-  wherein the preparation of the
catalyst is effected phidation may, for instance, be carried out by con-
a) if the pore volume quotient of the said xerogel tacting the catalysts
with a sulphur-containing gas,  60    is at least 0.5 either 



such as a mixture of hydrogen and hydrogen sul-        (i) by drying and
calcining the alumina phide, a mixture of hydrogen and carbon disul-
hydrogel, incorporation of nickel and tungsten phide or a mixture of
hydrogen and a mercaptan,        into the xerogel and once more drying and
such as butyl mercaptan. Sulphidation may also be      calcining the
composition, or carried out by contacting the catalyst with hy-  55    (ii)
by incorporation of the metals into the drogen and a sulphur-containing
hydrocarbon oil,       alumina hydrogel, and drying and calcining such as a
sulphur containing kerosine or gas oil.      the composition The catalysts
may also contain one or more       b) if the pore volume quotient of the
said 5    9                 EP 0 178 710 B1                       10
xerogel is less than 0.5 either                 25 parts by weight per 100
parts by weight of (i) by incorporation of at least part of the  alumina if
they have been prepared by the fluorine into the alumina hydrogel, and
drying  hydrogel route. and calcining the composition, incorporation
Part or all of the fluorine compound, as the of nickel and tungsten into
the xerogel and   5   case may be, may very suitably be incorporated once
more drying and calcining the composi-  into the catalyst by in-situ
fluorination which may tion, or                                      be
carried out by adding a suitable fluorine com- (ii) by incorporation of the
metals and at least  pound, such as o-fluoro toluene or difluoro ethane
part of the fluorine into the alumina hydrogel,  to the gas and/or liquid
stream which is passed and drying and calcining the composition; a   10
over the catalyst. further condition being that if in the catalyst  Part or
all of the hydrotreated products ob- preparation the starting material is
an alumina  tained by the process according to the present hydrogel with a
pore volume quotient of less  invention may be subjected, if desired, to a
dewax- than 0.5 sufficient fluorine should be incor-  ing treatment to
further improve the properties of porated into the alumina hydrogel to be
able  15  the final lubricating base oils. Suitable dewaxing to produce
from this fluorine-containing alu-  treatments are solvent dewaxing and
catalytic de- mina hydrogel, by drying and calcining, a     waxing. It is
also possible to subject some xerogel having a pore volume quotient of at
hydrotreated products to solvent dewaxing and oth- least 0.5 (For a further
description of the pore  ers, in particular higher boiling hydrotreated
pro- volume quotient reference is made to the   20  ducts to catalytic
dewaxing or to precede a cata- above-mentioned British Patent Specifica-
lytic dewaxing by a solvent dewaxing. tions).
Solvent dewaxing is suitably carried out by If in the hydroprocessing stage
of the process  using two solvents, one of which dissolves the oil
according to the present invention a catalyst is  and maintains fluidity at
low temperatures (methyl employed comprising nickel and tungsten and   25
isobutyl ketone and, in particular, toluene being which has been prepared
by the xerogel route (i.e.  well-known solvents for this purpose) and the
other by incorporation of the metals into the xerogel)  which dissolves
little wax at low temperatures and preference is given to a catalyst
comprising 3-12  which acts as a wax precipitating agent (methyl parts by
weight of nickel and 20-75 parts by weight  ethyl ketone being a well-known
agent for this of tungsten per 100 parts by weight of alumina and   30
purpose). Propane and chlorinated hydrocarbons in particular to such a
catalyst in which the nickel-  such as dichloro methane can also be used.
Nor- to-tungsten weight ratio is between 1:5 and 1:7.  mally, the product
to be dewaxed is mixed with the If in the hydroprocessing stage of the
process  solvents and heated to ensure solution. The mix- according to the
present invention a catalyst is  ture is then cooled down to filtration
temperature, employed comprising nickel and tungsten and   35  usually in
the range of from -10  C to -40[err] . The which has been prepared by the
hydrogel route     cooled mixture is then filtrated and the separated (i.e.
by incorporation of the metals into the     wax washed with cooled solvent.
Finally, the sol- hydrogel), preference is given to a catalyst com-  vents
are recovered from the dewaxed oil and from issing 25-50 parts by weight of
nickel and 50-80   the separated wax by filtration and recirculation of
parts by weight of tungsten per 100 parts by   40  the solvents into the
process. weight of alumina and in particular to such a cata-   Catalytic
dewaxing is suitably carried out by lyst in which the nickel-to-tungsten
weight ratio is  contacting the hydrotreated product produced ac- between
1:1.5 and 1:5.                            cording to the process according
- to the present If in the hydroprocessing stage of the process  invention
in the presence of hydrogen with an according to the present invention a
catalyst is  45  appropriate catalyst. Suitable catalysts comprise employed
comprising nickel and/or cobalt, and, in  crystalline aluminium silicates
such as ZSM-5 and addition, molybdenum, preference is given to a    related
compounds, e.g. ZSM-8, ZSM-1 1, ZSM-23 



catalyst comprising 25-80 parts by weight of nickel  and ZSM-35 as well as
ferrierite type compounds. and/or cobalt and 50-80 parts by weight of
molyb-  Good results can also be obtained using composite denum per 100
parts by weight of alumina and in  50  crystalline aluminium silicates
wherein various cry- particular to such a catalyst in which the weight
stalline structures appear to be present. ratio between nickel and/or
cobalt on the one hand    The catalytic hydrodewaxing may very suitably and
molybdenum on the other is between 1:1 and    be carried out at a
temperature of from 250-500 1:5.
[err] a hydrogen pressure of from 5-100 bar, a The quantity of fluorine
present in the afore-  55  space velocity of from 0.1-5.0 [err]and a
mentioned catalysts is preferably 0.5-10 parts by  hydrogen/oil ratio of
from 100-2500 standard litres weight per 100 parts by weight of alumina if
they  per kilogramme of oil. The catalytic hydrodewaxing have been prepared
by the xerogel route and 10-   is preferably carried out at a temperature
of from 6    11                 EP 0 178 710 B1                    12
275-450 [err] a hydrogen pressure of from 10-75       yield of 53% on 500
neutral distillate intake. The bar, a space velocity of from 0.2-3 kg [err]
and a  500 neutral base oil had a pour point below -9 * C hydrogen/oil
ratio of from 200-2,000 standard litres  and a VI (viscosity index) of 95.
This base oil per kilogramme.                                     performed
adequately in standard oxidation tests. However, in case solvent dewaxing
is applied   5   The required minimum extraction depth according and slack
wax is thus co-produced in the dewaxing  to the expression  PH2 [err][
wherein f has been treatment, it may be advantageous to subject at
determined as defined hereinbefore, corresponds least part of the slack wax
produced to a hydrogen  to a waxy raffinate having a nitrogen content of
654 treatment, preferably to a hydrogen treatment as    mg/kg. This means
that 500 neutral distillate had discussed   hereinbefore  to
isomerize/mildly  10  been solvent extracted to 0.63 times the maximum
hydrocrack these waxes into an isoparaffinic base   allowable nitrogen
content. oil of extra high viscosity index, e.g. exceeding 140  A 500
neutral base oil having a kinematic vis- as  described  in  British  Patent
Specification    cosity of 11.2 cSt at 100 [err] was produced from a
1,429,291.                                          500 neutral distillate
obtained from a similar Ara- It is also possible, though not required, to
sub-   15  bian Heavy crude oil having a total organic nitrogen ject the
lubricating base oils manufactured in ac-  content of 940 mg/kg by applying
only solvent cordance with the present invention to an after-
extraction. The furfural extraction was carried out at treatment, e.g. a
hydrofinishing treatment using    a temperature of 110 [err] C and a
furfural/feed ratio of rather mild hydrogenation conditions or mild ex-
2.7. The base oil thus prepared had a comparable traction to improve
certain properties, e.g. resis-  20   VI and performed equivalently in
standard oxidation tance to oxidation.
tests. In this case 91% of the total organic nitrogen It may also be useful
to add small amounts of   content had been removed, whilst the yield on 500
other lubricating base oil fractions or precursors  neutral distillate
amounted to only 41%. thereof to constitute a certain base oil with preset
properties, if desired  prior to subjecting the   25   EXAMPLE 2
lubricating base oil to its final dewaxing treatment. The base oil
(fractions) produced according to     In order to produce a 250 neutral
base oil the process according to the present invention can  having a
kinematic viscosity of 7.7 cSt at 100 [err] be suitably applied to
formulate lubricating oils for  250 neutral distillate obtained from  an
Arabian many applications, if desired together with one or  30   Heavy
crude oil having a total organic nitrogen more base oil fractions of
adequate quality which   content of 760 mg/kg was subjected to a furfural
have been obtained via different processes.         extraction prior to
catalytic hydrotreatment. The The invention will now be illustrated by
refer-  extraction was carried out at a temperature of 81 ence to the
following Examples.                     [err] and a solvent/feed ratio of
1.4. 35      The intermediate waxy raffinate produced had EXAMPLE 1
a total organic nitrogen content of 180 mg/kg. The intermediate waxy
raffinate was then catalytically In order to produce a 500 neutral base oil
hydrotreated with a catalyst as described in Exam- having a kinematic
viscosity of 10.9 cSt at 100 [err]  ple 1. The catalytic hydrotreatment was
carried out a 500 neutral distillate obtained from an Arabian   40  at a
hydrogen partial pressure at the reactor inlet of Heavy crude oil having a
total organic nitrogen     140 bar, a space velocity of 0.73 [err] and at a
content of 950 mg/kg was subjected to a furfural    temperature of 350
[err] extraction treatment prior to catalytic hydrotreat-    After solvent
dewaxing of the redistilled total ment. The extraction was carried out at a
tempera-  liquid product obtained by the catalytic hydrotreat- 



ture of 85 * C and a solvent/feed ratio of 0.8.  45   ment, a 250 neutral
base oil was produced in a The intermediate waxy raffinate produced had
yield of 59.8% on 250 neutral distillate intake. The a total organic
nitrogen content of 410 mg/kg. The  250 neutral base oil had a pour point
below -9 [err] intermediate waxy raffinate was then catalytically  and a VI
of 97. This base oil performed adequately hydrotreated using a fluorided
nickel/tungsten on  in standard oxidation tests. The required minimum
alumina catalyst containing 5 %w of nickel, 23 %w   50  extraction  depth
according to the expression of tungsten (expressed on initial oxidic
catalyst)  [err] wherein f has been determined as and 3 %w of fluorine. The
catalytic hydrotreatment  defined hereinbefore, corresponds to a waxy raf-
was carried out at a hydrogen partial pressure at   finate having a total
organic nitrogen content of 589 the reactor inlet of 140 bar, a space
velocity of 0.74  mg/kg. This means that the 250 neutral distillate [err]
and at a temperature of 366 * C.        55  had been solvent extracted to
0.30 times the maxi- After solvent dewaxing of the redistilled total  mum
allowable nitrogen content. liquid product obtained by the catalytic
hydrotreat-   A 250 neutral base oil having a viscosity of 7.3 ment, a 500
neutral base oil was produced in a      cSt at 100 [err] was produced from
a 250 neutral 7    13                EP0 178710 B1                     14
distillate obtained from an Arabian Heavy crude oil  having a kinematic
viscosity of 11.25 cSt at 100 having a total organic nitrogen content of
610     [err] a 500 neutral distillate obtained from an Iranian mg/kg by
applying only solvent extraction. The    Heavy crude oil having a total
organic nitrogen furfural extraction was carried out at a temperature
content of 2430 mg/kg was subjected to a furfural of [err] and a
solvent/feed ration of 2.6. The base   5   extraction prior to catalytic
hydrotreatment. The oil thus prepared had a comparable VI and per-
extraction was carried out at a temperature of 90 formed equivalently in
standard oxidation tests. In  [err] and a solvent/feed ratio of 0.9. this
case 92% of the total organic nitrogen content   The intermediate waxy
raffinate produced had had been removed, whilst the yield on 250 neutral  a
total organic nitrogen content of 543 mg/kg. The distillate amounted to
44.5%.                 10  intermediate waxy raffinate was then
catalytically hydrotreated with a catalyst as described in Exam- EXAMPLE 3
ple 1. The catalytic hydrotreatment was carried out at a hydrogen partial
pressure at reactor inlet of In order to produce a Bright Stock having a
140 bar, a space velocity of 0.8 [err] and at a kinematic viscosity of 29.5
cSt at 100 [err] a   15  temperature of 375 [err] deasphaltes oil obtained
from a crude oil having a    After solvent dewaxing of the redistilled
total total organic nitrogen content of 1880 mg/kg was  liquid product
obtained by the catalytic hydrotreat- subjected to furfural extraction
prior to catalytic  ment, a 500 neutral base oil was produced in a
hydrotreatment. The extraction was carried out at a  yield of 46% on 500
neutral distillate. The 500 temperature of 110 [err] and a solvent/feed
ratio of  20  neutral base oil had a pour point below -9 [err] and 2.4.
a VI of 96. This base oil performed adequately in The intermediate waxy
raffinate produced had   standard oxidation tests. The required minimum a
total organic nitrogen content of 820 mg/kg. The  extraction depth
according to the expression intermediate waxy raffinate was then
catalytically  [err]  wherein f has been determined as hydrotreated with a
catalyst as described in Exam-   25  defined hereinbefore, corresponds to a
waxy raf- ple 1. The catalytic hydrotreatment was carried out  finate
having a total organic nitrogen content of 612 at a hydrogen partial
pressure at reactor inlet of  mg/kg. This means that the 500 neutral
distillate 140 bar, a space velocity of 0.6 [err] h and at a  had been
solvent extracted to 0.89 times the maxi- temperature of 374 [err]
mum allowable nitrogen content. After solvent dewaxing of the redistilled
total  30  By applying a conventional solvent extraction liquid product
obtained by the catalytic hydrotreat-  on the same type of distillate to
produce the same ment, a Bright Stock was produced in a yield of   high
quality product, a severe loss in base oil yield 51% on deasphalted oil
intake. The Bright Stock   is experienced. Only a base oil yield of about
20% had a pour point below -9 * C and a VI of 96. This  on neutral
distillate intake is obtainable. Moreover, base oil performed adequately in
standard oxida-  35   a much higher solvent/feed ratio has to be applied
tion tests. The required minimum extraction depth  to meet the quality
required of a satisfactory 500 according to the expression [err] wherein f
neutral base oil. has the value 4.5, corresponds to a waxy raffinate having
a total organic nitrogen content of 1050    EXAMPLE 5 mg/kg. This means
that the deasphalted oil had   40 been solvent extracted to 0.78 times the
maximum      As a measure for the performance with respect 



allowable nitrogen content.                       to resistance to
oxidation, the base oils produced in A Bright Stock having a viscosity of
35 cSt at  accordance with the process according to the 100 [err] was
produced from a deasphalted oil ob-    present invention as described in
the previous Ex- tained from a crude oil having a total organic  45  amples
were subjected to the oxidation test de- nitrogen content of 1700 mg/kg by
applying only   scribed in J. Inst. Petr. 48 (1962). In  this test the
solvent extraction. The furfural extraction was car-  inhibited oxidation
stability is calculated as the in- ried out at a temperature of 140  C and
a         duction period in minutes. A minimum value of 100 solvent/feed
ratio of 2.9. The Bright Stock thus  minutes is required. The induction
periods for the prepared had a comparable VI and performed   50  base oils
produced according to the present inven- equivalently in standard oxidation
tests. In this case  tion as described in the Examples 1-4 amounted to 82%
of the total organic nitrogen content had been  127, 160, 158 and 137,
respectively. removed, whilst the yield on deasphalted oil amounted to 41
%.                                 Claims 55 EXAMPLE 4
1. Process for the manufacture of lubricating base oils from
nitrogen-containing distillates In order to produce a 500 neutral base oil
and/or deasphalted oils by subjecting them to 8    13                EP 0
178 710 B1                    14 distillate obtained from an Arabian Heavy
crude oil  having a kinematic viscosity of 11.25 cSt at 100 having a total
organic nitrogen content of 610     [err] a 500 neutral distillate obtained
from an Iranian mg/kg by applying only solvent extraction. The     Heavy
crude oil having a total organic nitrogen furfural extraction was carried
out at a temperature  content of 2430 mg/kg was subjected to a furfural of
95[err] and a solvent/feed ration of 2.6. The base   5   extraction prior
to catalytic hydrotreatment. The oil thus prepared had a comparable VI and
per-     extraction was carried out at a temperature of 90 formed
equivalently in standard oxidation tests. In  * C and a solvent/feed ratio
of 0.9 this case 92% of the total organic nitrogen content   The
intermediate waxy raffinate produced had had been removed, whilst the yield
on 250 neutral  a total organic nitrogen content of 543 mg/kg. The
distillate amounted to 44.5%.                 10  intermediate waxy
raffinate was then catalytically hydrotreated with a catalyst as described
in Exam- EXAMPLE 3                                          ple 1. The
catalytic hydrotreatment was carried out at a hydrogen partial pressure at
reactor inlet of In order to produce a Bright Stock having a     140 bar, a
space velocity of 0.8 [err] and at a kinematic viscosity of 29.5 cSt at 100
C, a   15  temperature of 375 [err] deasphaltes oil obtained from a crude
oil having a    After solvent dewaxing of the redistilled total total
organic nitrogen content of 1880 mg/kg was   liquid product obtained by the
catalytic hydrotreat- subjected to furfural extraction prior to catalytic
ment, a 500 neutral base oil was produced in a hydrotreatment. The
extraction was carried out at a  yield of 46%  on 500 neutral distillate.
The 500 ,mperature of 110 [err] and a solvent/feed ratio of  20  neutral
base oil had a pour point below -9 [err] and 2.4.
a VI of 96. This base oil performed adequately in The intermediate waxy
raffinate produced had    standard oxidation tests. The required minimum a
total organic nitrogen content of 820 mg/kg. The  extraction depth
according to the expression intermediate waxy raffinate was then
catalytically  f [err] wherein f has been determined as hydrotreated with a
catalyst as described in Exam-   25  defined hereinbefore, corresponds to a
waxy raf- ple 1. The catalytic hydrotreatment was carried out  finate
having a total organic nitrogen content of 612 at a hydrogen partial
pressure at reactor inlet of  mg/kg. This means that the 500 neutral
distillate 140 bar, a space velocity of 0.6 [err] and at a    had been
solvent extracted to 0.89 times the maxi- temperature of 374 [err]
mum allowable nitrogen content. After solvent dewaxing of the redistilled
total  30  By applying a conventional solvent extraction liquid product
obtained by the catalytic hydrotreat-  on the same type of distillate to
produce the same ment, a Bright Stock was produced in a yield of    high
quality product, a severe loss in base oil yield 51% on deasphalted oil
intake. The Bright Stock    is experienced. Only a base oil yield of about
20% had a pour point below -9 [err] and a VI of 96. This  on neutral
distillate intake is obtainable. Moreover, base oil performed adequately in
standard oxida-  35   a much higher solvent/feed ratio has to be applied
tion tests. The required minimum extraction depth  to meet the quality
required of a satisfactory 500 according to the.expression [err]  wherein f
neutral base oil. has the value 4.5, corresponds to a waxy raffinate 



.aving a total organic nitrogen content of 1050    EXAMPLE 5 mg/kg. This
means that the deasphalted oil had   40 been solvent extracted to 0.78
times the maximum      As a measure for the performance with respect
allowable nitrogen content.                        to resistance to
oxidation, the base oils produced in A Bright Stock having a viscosity of
35 cSt at  accordance with the process according to the 100  C was produced
from a deasphalted oil ob-     present invention as described in the
previous Ex- tained from a crude oil having a total organic  45  amples
were subjected to the oxidation test de- nitrogen content of 1700 mg/kg by
applying only    scribed in J. Inst. Petr. 48 (1962). In this test the
solvent extraction. The furfural extraction was car-  inhibited oxidation
stability is calculated as the in- ried out at a temperature of 140 [err]
and a          duction period in minutes. A minimum value of 100
solvent/feed ratio of 2.9. The Bright Stock thus   minutes is required. The
induction periods for the prepared had a comparable VI and performed   so
base oils produced according to the present inven- equivalently in standard
oxidation tests. In this case  tion as described in the Examples 1-4
amounted to 82% of the total organic nitrogen content had been  127, 160,
158 and 137, respectively. removed, whilst the yield on deasphalted oil
amounted to 41%.                                   Claims 55 EXAMPLE 4
1. Process for the manufacture of lubricating base oils from
nitrogen-containing distillates In order to produce a 500 neutral base oil
and/or deasphalted oils by subjecting them to 8    15                 EP 0
178 710 B1                    16 a catalytic hydrotreatment which may be
fol-       thereof, which may be supported on a carrier lowed by a dewaxing
treatment, characterized       comprising one mor more oxides of elements
in that distillates and/or deasphalted oils having  of Groups II, III  and
IV of the Periodic Table of a nitrogen content which numerically ex-
the Elements, and which may contain one or pressed in mg/kg exceeds the
value of formula   5   more promotors. [err] wherein f is a constant
relating to the viscosity of the final base oil, which con-  7. Process
according to claim  6, wherein the stant is equal to 2.15 + [err] wherein
catalysts used in the hydrotreatment contain at V100 is the kinematic
viscosity of the final       least 10 parts by weight of a Group VI B metal
lubricating base oil, expressed in cSt at 100   10  and/or at least 3 parts
by weight of a Group C in case nitrogen-containing distillates are to  VIII
metal per 100 parts by weight of carrier. be processed and which constant
is equal to 4.5 in case deasphalted oils (bright stocks) are  8  Process
according to claim  7, wherein the to be processed, PH2 represents the
hydrogen        catalyst used in the hydrotreatment has been partial
pressure in bar applied in the catalytic  15  prepared by the xerogel route
and comprises hydrotreatment and Sv represents the weighted       3-12
parts by weight of nickel and 20-75 parts hourly space velocity in [err] at
which the        by weight of tungsten per 100 parts by weight catalytic
hydrotreatment is carried out, are        of carrier. subjected to a
catalytic hydrotreatment at a temperature in the range of from 290  C to
20  9. Process according to claim 7, wherein the 425 C and a hydrogen
pressure in the range         catalyst used in the hydrotreatment has been
of from 90 to 160 bar after a preceding solvent     prepared by the
hydrogel route and comprises extraction to reduce the amount of nitrogen to
25-50 parts by weight of nickel and 50-80 parts a value between 0.3 and
0.95 times the value        by weight of tungsten per 100 parts by weight
of the formula.                            25       of alumina. 2. Process
according to claim 1, wherein the sol-   10. Process according to claim  1,
wherein the vent extraction is carried out in such a way that   catalyst
used in the hydrotreatment also con- the amount of nitrogen present in the
raffinate     tains fluorine. to be hydrotreated is between 0.4 and 0.9  30
times said numerical expression.                11. Process according to
any one of claims 1-10, wherein the hydrotreated product obtained is 3.
Process according to any one of claims 1-2,         subjected to a solvent
dewaxing or a catalytic wherein the solvent extraction stage is carried
dewaxing. out using furfural at a temperature in the range   35 of from 50
[err] to 135 [err] and at a solvent/oil    12. Process according to claim
11, wherein the 



ratio of from 0.4 to 4.                             hydrotreated product
obtained is subjected to a solvent dewaxing using toluene and methyl 4.
Process according to any one of claims 1-3,           ethyl ketone as
solvent and precipitating agent, wherein the hydrotreatment is carried out
at a   40  respectively. temperature in the range of from 325 C to 380  C,
a hydrogen pressure in the range of     13. Process according to claim 11,
wherein the from 100 to 150 bar, a space velocity of from
hydrotreated product obtained is subjected to 0.5 to 1.5 [err] and a
hydrogen/oil ratio in       a catalytic dewaxing treatment using a cry- the
range between 300 and 5,000 standard   45       stalline aluminium silicate
as catalyst. litres per kg of oil. 14. Process according to claim 13,
wherein at least 5. Process according to claim  4, wherein the
part of the slack wax co-produced in the de- hydrotreatment stage of the
process is carried      waxing treatent is subjected to a hydrotreat- out
at a space velocity of 0.5 to 1.2 [err] h and   50  ment. a hydrogen/ oil
ratio in the range between 500 and 2,000 standard litres per kg of oil.
PatentansprUche 6. Process according to any one of claims 1, 4      1.
Verfahren zur Herstellung von Basisschmier- and 5, wherein the
hydrotreatment is carried   55   6len aus stickstoffhaltigen Destillaten
und/oder out using a catalyst comprising one or more
entasphaltierten Olen indem man sie einer ka- metals of Groups VI B and
VIII of the Periodic     talytischen  Hydrobehandlung  unterwirft, auf
Table of the Elements, or sulphides or oxides       welche eine
Entparaffinierungsbehandlung fol- 9    * C   L  M   S* gen kann, dadurch
gekennzeichnet, daD Destil-     je kg O1 durchgefUhrt wird. late und/oder
entasphaltierte ile mit einem Stickstoffgehalt, der, numerisch ausgedrUckt
in  6. Verfahren nach einem der AnsprUche 1,4 und mg/kg, den Wort der
Formel f.P.H2.SV-1 Ober-       5, in welchem die Hydrobehandlung unter Ver-
schreitet, wobei f eine Konstante ist, die sich   5  wendung eines
Katalysators, enthaltend eines auf die Viskositat des Endbasis6ls bezieht,
oder mehrere Metalle der Gruppen VIB und welche Konstante gleich dem Wert
2,15 +            Vill des Periodensystems der Elemente, oder 0,12*Vloo
ist, wobei V,00 die kinematische Vis-    Sulfide odor Oxide davon, welche
sich auf ei- kositlt des endgUltigen Basisschmierols be-        nem Trager,
enthaltend ein oder mehrere Oxi- deutet, ausgedrUckt in cSt bei 100-C, im
Fall  10  de von Elementen der Gruppen II, IlIl und IV daB
stickstoffhaltige Destillate verarbeitet wer-  des Periodensystems der
Elemente, befinden den sollen, und welche Konstante gleich dem
k6nnan, und welcher ainen odor mehrere Pro- Wert 4,5 ist, im Fall daB
entasphaltierte Ole-     motoren enthalten kann, durchgafUhlrt wird.
(bright stocks) verarbeitet werden sollen, PH2 den Wasserstoffpartialdruck
in bar ausdrUckt,  15  7. Verfahren nach Anspruch 6, in welchem die welcher
bei der katalytischen Hydrobehand-         bei der Hydrobehandlung
eingesetzten Kataly- lung angewendet wird, und Sv die standliche
satoren mindestens 10 Gewichtsteile eines Me- Gewichtsraumgeschwindigkeit
in tm3.h dar-          tails der Gruppe VIB und/oder mindestens 3 stellt,
bei welcher die katalytische Hydrobe-      Gewichtsteile eines Metalls der
Gruppe Vil je Yj  handlung durchgefUhrt wird, eaner katalytischen   20  100
Gewichtsteile des Tragers enthalten. Hydrobehandlung bei einer Temperatur
im Be- reich von 290 C bis 425 C und einem Was-       8  Verfahren nach
Anspruch 7, in welchem der serstoffdruck im Bereich von 90 bis 160 bar
bei der Hydrobehandlung eingesetzte Kataly- nach einer vorangegangenen
L6sungsmittelex-        sator mittels der Xerogel-Route hergestellt wor-
traktion zur Reduzierung der Stickstoffmenge   25  den ist, und 3 bis 12
Gewichtsteile Nickel und auf einen Wert zwischen dem 0,3- und 0,95-
20 bis 75 Gewichtsteile Wolfram je 100 Ga- fachen des Werts der Formel
unterzogen wer-        wichtsteile des Tragers enthalt. den. 9. Verfahren
nach Anspruch 7, in welchem der 2. Verfahren nach Anspruch 1, in welchem
die  30       bei der Hydrobehandlung eingesetzte Kataly-
Losungsmittelextraktion so durchgeftlhrt wird,     sator mittels der
Xerogel-Route hergestellt wor- daB die Menge des in dem der Hydrobehand-
den ist und 25 bis 50 Gewichtsteile Nickel und lung zu unterwerfenden
Raffinat vorhandenen        50.bis 80 Gewichtsteile Wolfram je 100 Ge-
Stickstoffs zwischen dem 0,4- und 0,9-fachen       wichtsteile
Aluminiumoxid enthalt. 



des genannten numerischen Ausdrucks liegt.    35 10. Verfahren nach
Anspruch 1, in welchem der 3. Verfahren nach einem der Ansprache 1 bis 2,
bei der Hydrobehandlung eingesetzte Kataly- in welchem die
Losungsmittelextraktionsstufe       sator auch Fluor enthalt. ~Q    unter
Verwendung von Furfural bei einer Tem- peratur im Bereich von 50 C bis 135
C und   40  11. Verfahren nach einem der AnsprUche 1 bis 10, bei einem
Losungsmittel/0l-VerhAltnis von 0,4      in welchem das erhaltene der
Hydrobehand- bis 4 durchgefUhrt wird.                           lung
unterzogene    Produkt    einem Losungsmiftel-Entparaffinierungs- oder
einem 4. Verfahren nach einem der AnsprUche 1 bis 3,         katalytischen
Entparaffinierungsverfahren un- in welchem  die Hydrobehandlung bei einer
45     terzogen wird. Temperatur im Bereich von 325 C bis 380 C, einem
Wasserstoffdruck im Bereich von 100      12. Verfahren nach Anspruch 11, in
welchem das bis 150 bar, einer Raumgeschwindigkait von         erhaltene
der Hydrobehandlung unterzogene 0,5  bis  1,5  Vm3.h  und  bei  einem
Produkt einem   Lbsungsmittel-Entparaffinie- Wasserstoff/51-Verhaltnis im
Bereich zwischen   50  rungsverfahren unter Verwendung von Toluol 300 und
5000 Standardlitern je kg 01 durchge-      und Methylathylketon als
L6sungsmittel bzw. flhrt wird.
Ausfallungsmittel unterzogen wird. 5. Verfahren nach Anspruch 4, in welchem
die       13  Verfahren nach Anspruch 11, in welchem das
Hydrobehandlungsstufe des Verfahrens bei ei-  55   erhaltene der
Hydrobehandlung unterzogene ner Raumgeschwindigkeit von 0,5 bis 1,2
Produkt einer katalytischen Entparaffinierungs- Vm3.h und einem
Wasserstoff/6I-VerhAltnis im       behandlung unter Verwendung eines
kristalli- Bereich zwischen 500 und 2000 Standardlitern       nan
Aluminiumsilikats als Katalysator unterzo- 10    19                EP 0 178
710 B1                   20    *      L    M gen wird.
spatiale comprise entre 0,5 et 1,5 Vm3.h et avec un rapport hydrogene/huile
compris entre 14. Verfahren nach Anspruch 13, in welchem min-       300 et
5 000 litres normaux par kg d'huile. destons ein Tell des bei der
Entparaffinie- rungsbehandlung anfallenden Paraffingatches   s   5. Procdd4
selon la revendication 4, dans lequel elner Hydrobehandlung unterworfen
wird.           I'dtape d'hydrotraitement du  procedd  est conduite a une
vitesse spatiale de 0,5 & 1,2 Revendlcatlons
t/m3.h et avec un rapport hydrogbne/huile corn- pris entre 500 et 2 000
litres normaux par kg 1. Proc6de pour ia preparation d'huiles lubrifian-
10  d'huile. tes de base A partir de distillats eVou d'huiles desasphaltees
contonant de l'azote en les sou-  6. Procedd selon l'une quelconque des
revendi- mettant a un hydrotraitement catalytique qui      cations 1, 4 et
5, dans loquel on effectue pout Otre suivi d'un traitement de d6paraffina-
I'hydrotraitement en utilisant un catalyseur go, caracteris6 en ce que des
distillats eoou   is  comprenant un ou plusieurs mdtaux des grou- des
huiles d6sasphalt6es ayant une teneur on      pes VI B et Vil du tableau
p6riodique des azote qui, exprim6e numeriquement en mg/kg,       6lements,
ou des sulfures ou oxydes de ces depasse la valeur de la formule
f.PH2.St-', obs f  metaux, qui peuvent etre d6pos6s sur un sup- est une
constanto on relation avec la viscosite   port comprenant un ou plusiours
oxydes d'e1l- J     de l'huile de base finale, celle constanto 6tant  20
ments des groupes 11, IlIl et IV du tableau dgale a 2,15 + 0,12 x Vioo, oO
V0oo est la         p6riodique des 6l6ments, et qui pout contenir viscosite
cin6matique de lhuile lubrifiante de    un ou plusiours promoteurs. base
finale, exprim6o en cSt a 1000C, dans le cas ob des distillats contenant de
l'azote sont  7. Procede selon la revendication 6, dans lequel b traitor et
cotte constante 6etant 6gale a 4,5  25  les catalyseurs utilises dans
I'hydrotraitement dans le cas ou des huiles desasphalteos
contiennent au moins 10 parties en poids d'un (Bright Stocks) sont A
traiter, PH2 represente la  m6tal du groupe VI B et/ou au moins 3 parties
pression partielle d'hydrogbne en bars utlis6e    en poids d'un metal du
groupe Vill pour 100 dans l'hydrotraitement catalytique et S% repre-
parties en poids de support. sente la vitesse spatiale horaire en poids,
ex-  30 prim6o en t/m3.h, b laquelle l'hydrotraitement  8. Proced6 selon la
revendication 7, dans lequel catalytique est effectu6, sont soumis a un hy-
le catalyseur utilise dans l'hydrotraitement a 



drotraitement catalytique a une temperature       ete prepare par la voie
du x6rogel et corn- comprise entre 290' C et 425 * C et une pres-
prend 3-12 parties en poids de nickel et 20-75 sion partielle d'hydrogbne
comprise entre 90   35  parties en poids de tungstbne pour 100 parties et
160 bars apres une extraction au solvant       en poids de support.
pr6c6dente afin de r6duire la quantite d'azote a une valeur comprise entre
0,3 et 0,95 fois la  9. Proced6 selon la revendication 7, dans lequel J..,)
valour de la formule.                            le catalyseur utilis6 dans
l'hydrotraitement a 40      ete pr6par6 par la voie de I'hydrogel et corn-
2. Proc6d4 selon la revendication 1, dans lequel      prend 20-50 parties
on poids de nickel et 50- I'extraction au solvant est effectu6e de manibre
80 parties en poids de tungstene pour 100 que la quantit6 d'azote pr6sente
dans le raffi-   parties en poids d'alumine. nat a hydrotraiter soit
comprise entre 0,4 et 0,9 fois ladite expression numerique.         45  10.
Proced6 selon la revendication 1, dans lequel le catalyseur utilise dans
l'hydrotraitement 3  Proced6 selon l'une quelconque des revendi-
contient aussi du fluor. cations 1-2, dans lequel on conduit l'etape
d'extraction au solvant en utilisant du furfural &  11. Procedd selon l'une
quelconque des revendi- une temperature comprise entre 50 C et  so
cations 1-10, dans lequel le produit hydrotrait6 1350C et avec un rapport
solvant/huile corn-      obtenu est soumis a un deparafflnage au sol- pris
entre 0,4 et 4.                              vant ou un d6paraffinage
catalytique. 4. Proc6d6 selon I'une quelconque des revendi-    12. Proc6de
selon la revendication 11, dans lequel cations 1-3, dans loquel
I'hydrotraitement est  55  le produit hydrotrait6 obtenu est soumis A un
effectu6 & une tomp6rature comprise entre         deparaffinage au solvant
utilisant du tolubne et 325 C et 380 C, une pression d'hydrogbne
de la m6thyl 4thyl cetone comme solvant et comprise entre 100 et 150 bars,
une vitesse       comme agent de precipitation, respectivement. 11    21
EP 0178 710 B1                      22    IIIi I 111111111    l 13 Proc~d6
selon la revendication 11, dans lequel le produit hydrotraitd obtenu est
sounis a un traitement de d~paraffinage catalytique utilisant un silicate
d'aluminium cristallin comme cataly- seur.
5 14. Proc~dd selon la revendication 13, dans lequel au moins une partie de
la paraffine non ddshui- I6e produite en m8me temps dans le traite- ment de
d6paraffinage est soumise b un hy-   10 drotraitement. 15 20 25 30 35 40 45
50 55 12    


