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We, SHELL INTERNATIONALE                 composition, incorporation of
nickel RESEARCH MAATSCHAPPIJ B.V., a com-                and tungsten into
the xerogel and pany organised under the laws of The Nether-      once more
drying and calcining the  50 lands, of 30 Carel van Bylandtlaan, The Hague,
composition, or 5  The Netherlands, do hereby declare the inven-   b) by
incorporation of the metals and tion, for which we pray that a patent may
be      at least part of the fluorine into the granted to us, and the
method by which it is      alumina hydrogel, and drying and to be
performed, to be particularly described     calcining the composition, a
further  55 in and by the following statement:-               condition
being that if in the catalyst 10    The present invention relates to a
process      preparation the starting material is for the manufacture of
lubricating oil having     an alumina hydrogel with a pore a viscosity
index above 140 by hydrocracking      volume quotient of less than 0.5,
slack wax.                                      sufficient fluorine should
be incor-  60 In United Kingdom Specifications 1,493,620      porated into
the alumina hydrogel to 15  and 1,546,398 and in Netherlands patent
produce from this fluorine-contain- application No. 7,602,603 in the name
of the     ing alumina hydrogel, by drying and present Applicant,
fluorine-containing catalysts  calcining, a xerogel having a pore have been
described containing either nickel      volume quotient of at least 0.5.
For  65 and/or cobalt and, in addition, molybdenum,       a further
description of the pore 20  or nickel and tungsten on alumina as the
volume quotient reference is made carrier, which catalysts have a compacted
bulk   to  the  above-mentioned  United density of at least 0.8 g/ml,
comprise at least   Kingdom patent specifications. 3 parts by weight of
nickel and/or cobalt, 10  Unless otherwise stated all or part of the  70
parts by weight of molybdenum and 20 parts  fluorine may be introduced into
the catalyst 25  by weight of tungsten, respectively, per 100   by
incorporating it into the alumina hydrogel parts by weight of carrier, and
have been   or into the xerogel or by in situ fluoriding. prepared from  an
alumina hydrogel from     For the sake of brevity, in the present which, by
drying and calcining, a xerogel can   patent application the catalyst
preparation in  75 be obtained having a compacted bulk density   which the
metals are incorporated into the 30  of less than 0.8 g/ml:
hydrogel will hereinafter be referred to as the 1. If the pore volume
quotient of the said  hydrogel route and the one in which the xerogel is at
least 0.5, the preparation of  metals are incorporated into the xerogel as
the the catalyst is effected, either     xerogel route.
80 a) by drying and calcining the alumina    As has been extensively
demonstrated in 35          hydrogel, incorporation of nickel and  the
above-mentioned patent applications the tungsten into the xerogel and once
catalysts described therein are eminently suit- more drying and calcining
the com-  able for use in the preparation of high-viscos- position, or
ity-index lubricating oil by hydrocracking a  85 b) by incorporation of the
metals into  mixture of heavy hydrocarbons, since they 40          the
alumina hydrogel, and drying  show, in addition to a very low temperature
calcining the composition.       requirement and aromatic retention, a very
2. If the pore volume quotient of the. said  high selectivity. xerogel is
less than 0.5, the preparation    In a further investigation concerning the
use  90 of the catalyst is effected, either   of catalysts of this type,
comprising at least 45       a) by incorporation of at least part of  5
parts by weight of fluorine per 100 parts the fluorine into the alumina
hydro-   by weight of carrier, for lubricating oil manu- gel, and drying
and calcining the  facture by hydrocracking, it has been found    2
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that their suitability in the manufacture of  oils in the conventional way
vacuum distillates lubricating oil with a viscosity index above  as well as
deasphalted oils are eligible as the 140 by hydrocracking slack wax having
a  feed. For the manufacture of these oils by nitrogen content below 500
ppmw (also called  hydrocracking a vacuum  distillate is often 5
low-nitrogen  slack wax), is even further  used as the feed. For the
manufacture of  70 enhanced when-by previous contact with  lubricating oil
with a viscosity index above basic nitrogen compounds present in atmos-
120 only the hydrocracking route is suitable. pheric distillation residues
of waxy crude oils-   For the manufacture of a lubricating oil with 'they
have taken up at least 0.1 % w nitrogen.  a viscosity index between 120 and
140 a 10    The present patent application therefore  deasphalted oil is
often used as the feed. For  75 relates to a proces for the manufacture of
the manufacture of lubricating oil with a vis- lubricating oil having a
viscosity index above  cosity index above 140 no other feed than 140 by
hydrocracking slack wax having a  slack wax is suitable. nitrogen content
of less than 500 ppmw using    In the lubricating oil manufacturing pro- 15
the aforementioned catalysts, which catalysts-  cesses with waxy feeds as
the starting material,  80 by previous contact with basic nitrogen com-
described hereinbefore, finally dewaxing takes pounds present in
atmospheric distillation  place, which reduces the pour point of the
residues of waxy crude oils-have taken up  lubricating oil and renders it
suitable for use at least 0.1 %w nitrogen.                 at temperatures
lower than ambient tempera- 20    In lubricating oil manufacture according
to  ture. Dewaxing is usually effected by cooling  85 the invention slack
wax is used as the feed. the lubricating oil in the presence of a solvent.
Slack wax is obtained as a by-product in the  Dewaxing is preferably
carried out with a manufacture of high-viscosity-index lubricating  mixture
of methyl ethyl ketone and toluene oil in the conventional way or by
hydrocrack-  at a temperature between -10 and -40[err]C 25  ing. The
manufacture of high-viscosity-index  and at a solvent/oil volume ratio
between 1:1  90 lubricating oil in the conventional way is  and 10:1.
usually carried out as follows. An atmospheric   In the dewaxing of the
lubricating oil frac- distillation residue of a waxy crude oil is  tions an
oil-containing mixture of paraffins is separated by distillation at reduced
pressure  obtained, which is referred to as "sack wax". 30  into a number
of distillate fractions (in parti-  The oil content of slack wax may vary
within  95 cular one or more heavy gas oil, spindle oil, wide limits,
depending on the way in which light machine oil and medium machine oil the
dewaxing was carried out. As a rule, slack fractions) and a residue (called
the "short  wax contains more than 5 and less than 40 % w residue"). From
the lubricating oil fractions  oil. The nitrogen content of slack wax may
35  obtained by the distillation the corresponding  also vary between wide
limits and is dependent 100 lubricating oils are manufactured by refining.
on the nitrogen contents of the paraffins and Refining of the spindle oil,
light machine oil  the oil present in the slack wax as well as on and
medium machine oil fractions is effected  their mixing ratio. Slack wax
obtained in the by removal of at least part of the aromatics  dewaxing of
lubricating oil manufactured in 40 and paraffins from these fractions. In
the refin- the conventional way contains as a rule 105 ing of the "short
residue" first of all asphalt  paraffins having a nitrogen content of about
is removed from the residue. Next, from the  50 ppmw and oil having a
nitrogen content deasphalted oil thus obtained at least part of  between
500 and 5000 ppmw. Slack wax the aromatics and paraffins is removed The
obtained in the dewaxing of lubricating oil 45  residual lubricating oil
thus manufactured is  manufactured by hydrocracking as a rule con- 110
designated "bright stock". The manufacture  tains paraffins whose nitrogen
content is only of high-viscosity-index  lubricating  oil by  a few ppmw
and oil having a nitrogen content hydrocracking is usually carried out as
follows.  of less than 100 ppmw. In view of the above A mixture of heavy
hydrocarbons originating  it may generally be stated that slack wax 50
from a waxy crude oil, such as a vacuum dis-  obtained in the dewaxing of
lubricating oil 115 tillate, a deasphalted oil or a slack wax is con-
manufactured by hydrocracking will practically tacted at elevated
temperature and pressure  always have a nitrogen content of less than and
in the presence of hydrogen with a suit-  500 ppmw, whereas slack wax
obtained in the able catalyst. From the product obtained in  dewaxing of
lubricating oil manufactured in 55  the hydrocracking (which product is
some-  the conventional way will have such a low  120 times subjected to
hydrofinishing for quality  nitrogen content only in some cases. The
improvement) the desired lubricating oil frac-  present patent application
relates to the manu- tions are separated by distillation. The lub-  facture
of lubricating oil by hydrocracking ricating oil fractions obtained are
refined by  such low-nitrogen slack wax. 60  removal of at least part of
the paraffins from   In the process according to the invention 125 these
fractions.                          the catalyst is made to take up at
least 0.1 %w The manufacture of lubricating oil having  nitrogen by contact
with certain nitrogen com- a viscosity index between 90 and 120 may be
pounds. This nitrogen uptake can be realized effected in the conventional
way as well as by  in various ways 



65  hydrocracking. For the manufacture of these    In the first place the
nitrogen compounds 130    3
1,565,425                                       3 concerned, may be added
continuously to the   has taken up at least 0.1 %w nitrogen while
low-nitrogen slack wax in the initial stage of  this feed is being
processed, the feed is lubricating oil manufacture, this addition being
replaced by slack wax having a nitrogen con- continued until the nitrogen
content of the  tent of less than 500ppmw and the lubricating 5  catalyst
is at least 0.1 %w. The lubricating  oil manufacture is continued, now for
the  70 oil manufacturing process is subsequently con-  manufacture of a
lubricating oil having a vis- tinued without addition of nitrogen com-
cosity index above 140. pounds. A drawback of this embodiment is     The
above-described embodiment of the that the nitrogen compounds concerned
must  process according to the invention in which 10  be available as such,
and therefore must first  the catalyst is first used for the manufacture
75 be separated 'from  a  suitable distillation   of lubricating oil having
a viscosity index residue. This separation may present problems.  between
90 and 140 and then for the manu- Preference is therefore given to a
process in  facture of lubricating oil having a viscosity which a suitable
distillation residue or a frac-  index above 140 is very suitable for use
in a 15  tion thereof containing a sufficient quantity  combined process
for lubricating oil manu-  80 of the nitrogen compounds concerned is con-
facture, in which the slack wax obtained in tinuously added to the
low-nitrogen slack wax   dewaxing the lubricating oil manufactured by
during the initial stage of lubricating oil  hydrocracking and having a
viscosity index manufacture, this addition being continued   between 90 and
140, is used as the feed in the 20  until the nitrogen content of the
catalyst is at  subsequent manufacture of lubricating oil hav-  85 least
0.1 %w. The lubricating oil manufactur-  ing a viscosity index above 140. A
process for ing process is subsequently continued without lubricating oil
manufacture on a commercial addition of the nitrogen-containing oil
fraction.  scale with application of the process according The amount of
nitrogen compounds which,  to the invention may very suitably be effected
25  as such or in the form of a nitrogen-contain-   by using a catalyst of
the present type several  90 ing oil fraction, has to be added continuously
times and alternately for the manufacture of to the low-nitrogen slack wax
during the   a lubricating oil having a viscosity index initial stage of
the lubricating oil manufacture,  between 90 and 140 and thereupon for the
should be such that during this period the   manufacture' of a lubricating
oil having a 30  nitrogen content of the slack wax to be pro-  viscosity
index above 140 in such a manner  95 cessed is at least 500 ppmw and
preferably  that the first time the process is used for the more than 1000
ppmw.                        manufacture of lubricating oil having a vis-
Another possibility of realising the desired   cosity index above 140, the
starting material nitrogen uptake by the catalyst consists in  is slack wax
obtained in the dewaxing of' 35   processing, prior to the low-nitrogen
slack  lubricating oil having a viscosity index be- 100 wax, first a slack
wax having a nitrogen con-  tween 90 and 140 prepared previously, whilst
tent of at least 500 ppmw and preferably more  on subsequent occasions
where the process is than 1000 ppmw until the nitrogen content  used for
the manufacture of lubricating oil of the catalyst is at least 0.1 %w and
that  having' a viscosity index above 140 an addi- 40  thereupon the
lubricating oil manufacturing   tional feed component is slack wax obtained
105 process is. continued using the low-nitrogen  in the dewaxing of
lubricating oil having a slack wax as the feed.
viscosity index above 140, manufactured in a A very attractive embodiment
of the pro-  previous stage of the process. cess according to the invention
is based on    If in the process according to the invention 45  the
following considerations:               a catalyst is employed comprising
nickel and 110 A) The required nitrogen compounds occur  tungsten and which
has been prepared by the in atmospheric distillation residues of  xerogel
route, preference is given to a catalyst waxy crude oils.
comprising 3-12 parts by weight of nickel B) Fractions of these
distillation residues  and 20-75 parts by weight of tungsten per 50
are used as the feed for the manufac-  100 parts by weight of alumina and
in parti- 115 ture of a high-viscosity-index lubricat-  cular to such a
catalyst in which the nickel- ing oil by hydrocracking.
to-tungsten weight ratio is between 1:5 and C) The present catalysts are
preeminently  1:7. suitable for the use mentioned under B.    If in the
process according to the invention 55     On the basis of considerations
A-C the  a catalyst is employed comprising nickel and 120 process according
to the invention is prefer-  tungsten and which has been prepared by the
ably carried out as follows. A catalyst of the  hydrogel route, preference
is given to a cata- present type is used for the manufacture of  lyst
comprising 25-50 parts by weight of lubricating oil having a viscosity
index between  nickel and 50-80 parts by weight of tungsten 



60   90 and 140 by hyrocracking a vacuum dis-  per 100 parts by weight of
alumina and in 125 tillate or deasphalted oil having a nitrogen  particular
to such a catalyst in which the content of at least 500 ppmw, and
preferably  nickel-to-tungsten weight ratio is between of more than l000
ppmw, which feed has been   1: 1.5 and 1:5. obtained from  an atmospheric
distillation  If in the process according to the invention 65   residue of
a waxy crude oil. After the catalyst  a catalyst is employed comprising
nickel and/ 130    or cobalt and, in addition, molybdenum, pre-  bulk
density of 0.7 g/ml and a pore volume ference is given to a catalyst
comprising 25-    quotient of 0.3 (alumina hydroget II). 65 80 parts by
weight of nickel and/or cobalt and  The preparation of catalysts 1, 3 and 4
was   - 50-80 parts by weight of molybdenum per      effected by mixng an
aqueous solution con 5   100 parts by weight of alumina and in part-
taining a   nickel, a tungsten and a fluorine cular to  such a catalyst in
which the weight  compound with either alumnina hydrogel I (for ratio
between nickel and/or cobalt on the one  the preparation of catalyst 1),
or alumina  70 hand and molybdenum on the other is between  hydrogel II
(for the preparation ' of catalysts 3 1:1 and 1:5.
and 4) and maintaining the mixture for some- 10 The quantity fluorine
present int he cata-   time at elevated temperature, separating the lysts
used  according  to the  invention is pre-   metal-loaded   hydrogel from
the mixture ferably 5-10 parts by weight per 100 parts  and  then  drying,
extruding and calcin-  75 by weight of alumina, if they have been pre-  ing
it. In  the     ation of catalyst a    ts pare by the xerogel route, and
10-25 parts    3 and 4 100 and 75%, respectively, 15   by weight per 100
parts by weight of alumina,    of the quantity of fluorine present on if
they have been prepared by the hydrogel   the ready catalysts was
incorporated into the route. For a further description of the way
hydrogel. The pore volume quotients of the   80 in which the present
catalysts can be prepared  xerogels which could be obtained from these
reference is made to the aforementioned  fluorine-containing hydrogels by
drying and 20   Netherlands patent applications.         calcining were 0.7
and 0.6, respectively. The Hydrocracking a slack wax for the manu-
incorporated into catalyst 4    by in-situ fluorid-  85 facture of
lubricating oil having a viscosity  ing. Thecompacted bulk desities of
catalysts index above 140 according to the invention is    1, 3 and 4 were
1.2, 1.4, and 1.5 g/ml, effected by contacting the slack wax at ele-
respectively. 25   vated temperature and pressure and in the     The
preparation of catalyst 2 was effected presence of hydrogen with the
catalyst, which     by mixing an aqueous solution containing a    90 is
preferably present in one or more beds of      nickel and a tungsten
compound with alumina particles having a size between 0.5 and 3mm.
hydrogel I and maintaining the mixture for Suitable hydrocracking
conditions are: a   some time at elevated temperature, separating 30
temperature  of from 325[err] to 450[err]C, a pressure     the metal-loaded
hydrogel from the mixture of from 10 to 250 bar, a hydrogen/feed ratio  and
then drying, extruding  and calcining it.  95 of from 100 to 5000 Nl of
hydrogen per kg  Fluorine was incorporated into catalyst 2 by of feed and a
space velocity of from 0.2 to  in-situ fluoriding. The compacted bulk
density 5.0  kg of feed per litre of catalyst per hour.  of catalyst 2 was
1.5 g/ml. 35   It is preferable to employ the following con- ditions: a
temperature of from 350 to 425[err]C,  Catalysts 5 and 6 a pressure of from
100 to 200 bar, a hydrogen/    Per 100 parts by weight of alumina, these
100 feed ratio of from 500 to 2500 Nl of hydrogen    catalysts both
comprised 5 parts by  weight per kg of feed and a space velocity of from
of nickel and 30 parts by weight of tungsten. 40   0.5 to 1.5 kg of feed
per litre of catalyst per  Catalysts 5 and 6 comprised, in addition, 6
hour.                              and 10 parts by weight, respectively, of
fluorine The invention will now be elucidated with  per 100 parts by weight
of alumina. They  105 reference to the following examples.     were
prepared by the xerogel route. For the Six catalysts were used for the
manufacture  preparation of catalyst 5 the starting  material 45    of
lubricating oil having a viscosity index above  was alumina hydrogel I. For
the preparation 140 by hydrocracking five feeds. The pre-   of catalyst 6
the starting material was an paration of the catalysts and the properties
of  alumina hydrogel from which, by drying and  110 the feeds are given
hereinafter.           calcining, a xerogel could be obtained with a
compacted  bulk density of 0.70 g/ml and a Catalysts   1-4
pore volume quotient of 0.25 (alumina hydrogel 50    Per 100 parts by
weight of alumina, these  III). catalysts all comprised 37 parts by weight
of    The preparation of catalyst 5 was effected  115 nickel, 70 parts by
weight of tungsten and 14  by drying, extruding and calcining alumina parts
by weight of fluorine. They were pre-  hydrogel I, impregnating the
extrudates with pared by the hydrogel route. For the prepara-  an  aqueous
solution  comprising a nickel and 



55  tion catalysts 1 and 2 the starting material a tungsten compound, and
drying  and calcin- was an alumina hydrogen from which,   by dry-  ing  the
impregnated extrudates. Fluorine was 120 ing and calcining, a xerogel could
be obtained  incorporated into catalyst 5 by in-situ  fluorid- with a
compacted bulk density of 0.35 g/ml  ing. and a pore volume quotient of 0.8
(alumina    The preparation of catalyst 6 was effected 60  hydrogel I). For
the preparation of catalysts  by mixing an aqueous solution containing a 3
and 4 the starting material was an alumina   fluorine compound with alumina
hydrogel III, 125 hydrogel from which, by drying and calcining,
maintaining the mixture for some time at a xerogel could be obtained with a
compacted  elevated temperature, separating the fluorine-    5
1,565,425                                     5 loaded hydrogel from the
mixture, and then  Properties of the slack wax:           55 drying,
extruding and calcining it, impregnat-    Oil content      27A   %w ing the
extrudates with an aqueous solution    Sulphur content      0.18 %w
comprising a nickel and a tungsten compound,    Nitrogen content  <1
ppmw 5  and drying and calcining the impregnated extrudates. In the
preparation of catalyst 6            EXAMPLE 60%  of the quantity of
fluorine present on    The influence of the aforementioned uptake  60 the
ready catalyst was incorporated into the  of nitrogen by catalysts 1-6 in
the manu- hydrogel. The pore volume quotient of the  facture of 390[err]
lubricating oils having a 10  xerogel that could be prepared from  this
viscosity index of about 150 after dewaxing fluorine-contining hydrogel by
drying and  at -30[err]C, was examined in hydrocracking calcining was 0.7.
The additional quantity of  experiments with feeds I-V. The hydrocrack-  65
fluorine (40%) was incorporated into catalyst  ing was carried out under
the following con- 6 by in-situ fluoriding. The compacted bulk  ditions, 70
%w of the slack wax being con- 15  densities of catalysts 5 and 6 were 0.9
and  verted: 1.2 g/ml, respectively. Hydrogen partial Feed I
pressure             130 bar          70 Slack wax obtained in the dewaxing
of a    Space velocity       [err] residual lubricating oil manufactured in
the    Hydrogen/feed 20  conventional way.
ratio                1500 N1. [err] Properties of the slack wax:
With each of feeds I-V and each of cata- Oil content             5.6  %w
lysts 1-6 two hydrocracking experiments were  75 Sulphur content
0.52 % w        carried out; one with the fresh catalyst and Nitrogen
content       81    ppmw      the other with the catalyst after it had been
used for 750 hours in hydrocracking a medium 25  Feed 11
machine oil (MMO) fraction originating from Slack wax obtained in the
dewaxing of a  a waxy crude oil and having a nitrogen con-  80 residual
lubricating oil manufactured in the  tent of 1200 ppmw and a sulphur
content of conventional way from a waxy crude oil.    2.5 %w. Hydrocraking
of the MMO was effected under the following conditions: Properties of the
slack wax:            Temperature                 380-400C 30    Oil
content            29.3  %w        Hydrogen partial
85 Sulphur content         0.71 %w             pressure           1
kg.[err] Nitrogen content       97    ppmw        Hydrogen/feed ratio
2000 Nl.[err] Feed m Slack wax obtained in the dewaxing of a    The
catalysts were employed in sulphided 35  residual lubricating  oil
manufactured  by  form. Sulphiding of the catalysts was carried  90
hydrocracking/hydrofinishing.            out by contacting them for 5 hours
with a mixture of hydrogen and hydrogen sulphide Properties of the slack
wax:             in a volume ratio of 7:1 at a temperature Oil content
5.3  %w        between 75 and 375[err]C and a pressure of 10 Sulphur
content        15    ppmw       bar. De-waxing was effected using a mixture
95 40    Nitrogen content         4    ppmw    of methyl ethyl ketone and
toluene in a ratio of 1:1. In-situ fluoriding of eligible catalysts Feed IV
was effected by adding 300 ppmw of fluorine Mixture of slack wax obtained
in the dewax-   in the form of ortho-fluorotoluene to the feed Mixture of
slack wax obtained in the dewax-    during the initial  stage of the test
until the 100 ing of distillate and residual lubricat  i  required fluorine
content of the catalyst had manufactured by hyrcracking.
been-readied. 



The catalysts were used in the form of 1.5 45  Properties of the slack wax
mixture:      mm extrudates. Oil content            20    %w          In.
all experiments with the fresh catalysts 105 Sulphur content         0.3
%w         the nitrogen content of the catalysts at run Nitrogen content
95    ppmw       hour 750 (so after the slack wax had been hydrocracked for
750 hours) was less than Feed V                                    0.1 %w.
50    Slack wax obtained in the dewaxing of a   The results of the
experiments are collected  110 lubricating oil having a viscosity index of
95,  in Table A. which had been manufactured by hydrocrack-    The yields
mentioned in the last column ing over catalyst 1 the medium machine oil
were in each experiment measured between further described hereinafter.
run hours 750 and 760.    6                                     1,565,425
,    6 TABLE A Nitrogen content of cat.       Yield of after 750 h
luboil Exp. with          Exp.     hydrocrackig    with VI EXP.      Cat.
Feed       fresh                   of MMO,    of about 150, No.       No.
No.      cat.       aged cat.        %w             %w 1   1    I
+            0.12          40 10      1'         1                   +
.30 2         1                       .          +           0.14
38 2'        1                   +
32 3         2          I                       +           0.11
37 3'        2          I         +
26 15      4         2          II                      +           0.13
35 4'        2                    +
30 5         3                                  +           0.15
39 5'        3          1         +
30 6         3         II                        +           0.16
37 20      6'         3         II          +
32 7        4          I                       +           0.16
38 7'        4          I        +
28 8         4         II                       +           0.16
37 8'        4         II         +
31 25      9          5         1                        +           0.10
43 9'        5          I        +
32 10         5         II                       +           0.11
38 10'        5                   +
30 11         6.        I                       +            0.12
42 30     11'         6        I         +
33 12         6        II                        +           0.13
37 12'       6         II         +
30 13         1        III                       +            0.16
45 13'        1                  +
25 35      14        2         III                        +           0.15
44 14'        2        III          +
23 15         5        III            +           0.15            47 15'
5        III          +                                         22 16
6          III                       +           0.17            45 40
16'        6        III          +
20 17         1        IV                       +           0.13         39
17'        1        IV         +.                                        32
18        5         IV                       +           0.15           .40
18'        5        IV        +.                                         30
45      19         1        V            .           +           0.12
47 19'        1         V        +
25 Of the experiments mentioned in Table: A   feed for the manufacture of
lubricating oil Nos. 1-18' were carried out without gas  having a viscosity
index above 140 (about 150) 



recirculation in a 250 ml reactor and Nos. 19  by hydrocracking over the
catalyst aged in  65- 50  and 19' with gas recirculation in a 21 reactor.
this way. Experiment 19 is an example of the om- bined process for
lubricating oil manufacture    WHAT WE CLAIM  IS:- described in the
specification. In this experi-    1. A process for the manufacture of
lubricat- ment a catalyst of the present type was first  ing oil having a
viscosity index above 140 by 55   used for the manufacture of lubricating
oil hydrocracking slack wax having a nitrogen  70 having a viscosity index
between 90 and 140  content of less than 500 ppmw, characterized (95) by
hydroacking a vacuum  distillate  in that fluorine-containing catalysts are
used having a nitrogen content of at least 500  containing either nickel
and/or cobalt and, in ppmw (1200) and subsequently, after the cata-
addition, molybdenum, or nickel and tungsten 60  lyst. had thereby taken up
at least 0.1 (0.12)  on alumina as the carrier, which catalysts have  75 %
w nitrogen, the slack wax separated from   a compacted bulk density of at
least 0.8 g/ml, this lubricating oil by dewaxing, was used as  comprise at
least 5 parts by weight of fluorine,    6
1,565,425                                       6 TABLE A Nitrogen content
of cat.     Yield of 5
after 750 h     luboil Exp. with       EXP.    hydrocracking.   with VI
Exp.      Cat.      Feed       fresh         with       of MMO,    of about
150, No.       No.        No.       cat.        aged cat.      %w
%w 1         1         I                       +           0.12
40 10      1'        1          I         +
30 2         1         II                       +           0.14
38 2'        1         II         +
32 3         2         I                       +           0.11
37 3'        2         I         +
26 15      4         2         II                       +        .0.13
35 4'        2         II         +
30 5         3         I                       +           0.15
39 5'        3         I         +
30 6         3         II                      +           0.16
37 20      6'         3        II         +
32 7         4         I          -            +           0.16
38 7'        4         I         +
28 8         4        II                        +           0.16
37 8'        4         II        +
31 25    9          5          I                      +           0.10
43 9'        5         I         +
32 10         5        II                       +           0.11
38 10'        5         II        +
30 11        6.         I                       +           0.12
42 30     11'        64         I        +
33 12        6         II                       +           0.13
37 12'        6        II         +
30 13         1        II                     +          0.16            45
13'        1        III         +
25 35     14         2        III                      +           0.15
44 14'       2         III       +
23 15        5         III                    .+          0.15
47 15'       5         III       +
22 16       6         III                     +           0.17
45 40     16'        6         III        +
20 17        1         IV                      +           0.13
39 17'       1         IV
32 18        5        IV                       +           0.15
40 18'       5         IV        +.
30 45     19         1         V                       +           0.12
47 19'       1         V         +
25 



Of the experiments mentioned in Table A   feed for the manufacture of
lubricating oil Nos. 1-18' were carried out without gas  having a viscosity
index above 140 (about 150) recirculation in a 250 ml reactor and Nos. 19
by hydrocracking over the catalyst aged in  65 50  and 19' with gas
recirculation in a 2 1 reactor.  this way. Experiment 19 is an example of
the com- bined process for lubricating oil manufacture    WHAT WE CLAIM IS:
- described in the specification. In this experi-   1. A process for the
manufacture of lubricat- ment a catalyst of the present type was first  ing
oil having a viscosity index above 140 by 55 used for the manufacture of
lubricating oil hydrocracking slack wax having a nitrogen 70 having a
viscosity index between 90 and 140  content of less than 500 ppmw,
characterized (95) by hydrocracking a vacuum  distillate  in that
fluorine-containing catalysts are used having a nitrogen content of at
least 500  containing either nickel and/or cobalt and, in ppmw (1200) and
subsequently, after the cata-  addition, molybdenum, or nickel and tungsten
60  lyst had thereby taken up at least 0.1 (0.12)  on alumina as the
carrier, which catalysts have  75 %w nitrogen, the slack wax separated from
a compacted bulk density of at least 0.8 g/ml, this lubricating oil by
dewaxing, was used as  comprise at least 5 parts by weight of fluorine,
7                          1,565,425
7 3 parts by weight of nickel and/or cobalt, 10  to the low-nitrogen slack
wax during the initial parts by  weight of molybdenum and 20 parts  stage
of the lubrcating oil manufacture, that by weight of tungsten,
respectively, per 100  during this period the nitrogen content of the part
by weight of carrier, and have been  slack wax to be processed is more than
1000 5   prepared from  an. alumina hydrogel from   ppmw.
70 which,by drying and calcining, a Xerogel can  4. A process according to
claim 1, charac- be obtained having a compacted bulk density  terized in
that prior to the processing of the of less than 0.8 g/ml:
low-nitrogen slack wax, first a slack wax is 1) If the pore volume quotient
of the said  processed having a nitrogen content of at least 10
xerogel is at least 0.5, the preparation   500 ppmw and preferably more
than 1000  75 of the catalyst is effected, either   ppmw until the nitrogen
content of the cata- a) by drying  and calcining of the  lyst is at least
0.1 %w and that thereupon the alumina hydrogen, incorporation of
lubricating oil manufacturing process is con- nickel and tungsten into the
xerogel  tinued using the low-nitrogen slack wax as I5           and once
more drying and calcining  the feed.                                   80
the composition, or                  5. A process according to claim 1,
charac- b) by incorporation of the metals into  terized in that a catalyst
of the present type the alumina hydrogel, and drying  is used for the
manufacture of lubricating oil and cacining the composition.      having a
viscosity index between 90 and 140 20     2. If the pore volume quotient of
the said  by hydrocracking a vacuum distillate or de-  85 Xerogel is less
than 0.5, the preparation  asphalted oil having a nitrogen content of at of
the catalyst is effected, either   least 500 ppmw, and preferably of more
than a) by incorporation of at least part of  1000 ppmw, which feed has
been obtained the fluorine into the alumina hydro-  from an atmospheric
distillation residue of a 25           gel, and drying and calcining the
waxy crude oil and that after the catalyst has  90 composition,
incorporation of nickel  taken up at least 0.1 %w nitrogen while this and
tungsten into the xerogel and  feed is being processed, the feed is
replaced once more drying and calcining the  by a slack wax having a
nitrogen content of composition, or                   less than 500 ppmw
and the lubricating oil 30        b) by incorporation of the metals and
manufacture is continued, now for the manu-  95 at least part of the
fluorine into the  facture of a lubricating oil having a viscosity alumina
hydrogel, and drying and  index above 140. calcining the composition, a
further    6. A process according to claim 5, charac- condition being that
if in the catalyst  terized in that slack wax obtained in dewax- 35
preparation the starting material is  ing the lubricating oil manufactured
by hydro- 100 an alumina hydrogel with a pore  cracking and having a
viscosity index between volume quotient of less than 0.5,  90 and 140, is
used as the feed in the sub- sufficient fluorine should be incor-  sequent
manufacture of lubricating oil having porated into the alumina hydrogel to
a viscosi  index above 140. 40            produce from  this
fluorine-contain- ing alumina hydrogel, by drying and  7. A process
according to claim 6, charac- 105 calcining, a xerogel having a pore
terized in that a catalyst of the present type volume quotient of at least
0.5 and  is used several times alternately, first for the that the
catalysts that are used, by manufacture of lubricating oil having a vis- 



45           previous contact with basic nitrogen  cosity index between 90
and 140 and there- compounds present in atmospheric  upon for the
manufacture of lubricating oil 110 distillation residues of waxy crude
having a viscosity index above 140 and that oils, have taken up at least
0.1 %w   the first time the process is used for the nitrogen.
.    manufacture of lubricating oil having a vis- 50     2. A process
according to claim 1, charac-  cosity above 140, the starting material is
slack terized in that the nitrogen compounds con-  wax obtained in the
dewaxing of lubricating 115 cerned or a distillation residue or a fraction
oil having a viscosity index between 90 and thereof containing a sufficient
quantity of the  140 prepared previously, whilst on subsequent nitrogen
compounds concerned, is continu-  occasions where the process is used for
the 55   ously added to the low-nitrogen slack wax  manufacture of
lubricating' oil having a vis- during the initial stage of lubricating oil
cosity index above 140 an additional feed 120 manufacture, until the
nitrogen content of the. component is slack wax obtained in the de-'
catalyst is at least 0.1 %w and that the lubri-  waxing of lubricating oil
having a viscosity cating oil manufacturing process is subse-  index above
140, manufactured in a previous 60   quently continued without addition of
nitrogen  stage of the process. compounds or nitrogen-containing oil
fraction.    8. A process according to any one of claims  125 3. A process
according to claim 2, charac-  1-7, characteized in  that a catalyst is
terized in that such an amount of the nitrogen  employed which has  been
prepared by the compounds concerned or of an oil fraction  xerogel route
and comprises 3-12 parts by 65   containing these nitrogen compounds is
added  weight of nickel and 20-75 parts by weight-    8
1,565,425                                       8. of tungsten per 100
parts by weight of  on the one hand and molybdenum on the aluilna.
other is between 1:1and:5. 9. A process according to claim 8, charac-
15. A process according to any one of claims  35 terized in that a catalyst
is employed in which  1-7 and 11-14, characterized in that a cata- 5   the
nickel-to-tungsten weight ratio is between  lyst is employed which has been
prepared by 1: 5 and 1:7.                             the hydrogel route
and comprises 10-25 parts 10. A process according to any one of claims  b
weight of fluorine per 100 parts by weight 1-9, characterized in that a
catalyst is  of alumina.                                 40 employed which
has been prepared by the    16. A  process according to any one of 10
xerogel route and comprises 5-10 parts by  claims 1-15, characterized in
that this is weight of fluorine per 100 parts by weight  carried out at a
temperature of from 3250 to of alumina.
450[err]C and preferably of from 350[err] to 425[err]C, 11. A process
according to any one of claims  a pressure of from 10 to 250 bar and
prefer-  45 1-7, characterized in that a catalyst is  ably of from 100 to
200 bar, a space velocity 15  employed which has been prepared .by the  of
from 0.2 to 5kg. [err] and preferably of hydrogel route and comprises 250
parts by  from 0.5 to 15 kg. [err] and a hydrogen/ weight of nickel and
50-80 parts by weight  feed ratio of from 100 to 5000 [err]  and of
tungsten per 100  parts by weight of  preferably of from 500 to 2500 [err].
50 alumina.                                     17. A process for the
manufacturing of 20     12. A process according to claim .11, charac-
lubricating oil having a viscosity index above terized in that a catalyst
is employed in -which  140, substantially as described hereinbefore the
nickel-to-tungsten weight ratio is between  and in particular with
reference to experi- 1:1.5'and 1:5.                            ments 1-19
of the example.                  55 13. A process according to any one of
claims    18. Lubricating oils having a viscosity index 25   1-7,
characterized in that a catalyst is  above 140 manufactured according to a
pro- employed comprising 25-80 parts by weight cess as described in claim
17. of nickel and/or cobalt and 50-80 parts by weight of molybdenum  per
100 parts by                 R. C. ROGERS, weight of alumina.
Chartered Patent Agent, 30     14. A process according to claim 13, charac-
Shell Centre, terized in that a catalyst is employed in which       London,
SE1 7NA. thte weight ratio between nickel and/or cobalt      Agent for the
Applicants. Printed for Her Majesty's Stationery Office, by the. Courier
Press, Leamington Spa. 1980 Published by The Patent Office, 25 Southampton
Buildings, London, WC2A lAY, from which copies may be obtained.    


