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PREPARATION OF MEDICINAL OILS (71)  We, SHELL INTERNATIONALE   obtained in
the process in considerable quanti- RESEARCH MAATSCHAPPIJ B.V,a com-  ties,
constitutes an increasingly serious pro- pany organised under the laws of
The Nether-  blem. Another drawback  of the  afore- lands, of 30 Carel van
Bylandtlaan, The  mentioned process relates to the yield. De- 50 5   Hague,
The Netherlands, do hereby declare  pendent on the quantity of undesired
com- the invention, for which we pray that a patent  ponents present in the
starting material and may be granted to us, and the method by  removed in
the various refining steps, the which it is to be performed, to be particu-
process may give a relatively low yield of larly described in and by the
following state-  medicinal oil. Finally, the process is fairly  55 10
ment:-                                   costly. The present patent
application relates to a    To circumvent the afore-mentioned draw- process
for the preparation of medicinal oils.  backs in the preparation of
medicinal oils it In this patent application the term medicinal  has
already been suggested that these oils oils is used to designate
hydrocarbon oils with-  be prepared via a catalytic hydrogen treat-  60 15
out smell and taste, having a colour Saybolt  ment. For this purpose a
hydrocarbon mixture higher than +30 and complying with the  with a suitable
viscosity is contacted with a "hot acid" test-according to ASTM-D 565
catalyst at elevated temperature and pressure and the requirements as
specified in FDA No.  and in the presence of hydrogen. As this 121.1146. In
the "hot acid" test according  process obviates the use of a large quantity
65 20  to ASTM-D  565 the oil is treated with  of concentrated sulphuric
acid and hence also concentrated sulphuric acid. Both substances  the
formation of a considerable quantity of are heated and mixed. As a result,
two layers  acid tar, the problem of waste products in are formed: an oil
and an acid layer. The  this process is insignificant. Since, in addition,
colours of the two layers are inspected. To  undesired components present
in the starting  70 25   conform to this test the oil layer must not
material are in this process converted into discolour at all. The acid
layer may change  valuable medicinal oil components instead of colour only
slightly. It must not become  being removed therefrom, this process leads 



darker than a given reference solution. The  to a considerably higher yield
than the afore- requirement as specified in FDA No. 121.1146  mentioned
process via treatment with a large  75 30  involves that the UV absorption
of the oil  quantity  of concentrated  sulphuric  acid. in the wavelength
region of 260-350 nm is  Finally, the process is much less costly. at most
0.10.                              When medicinal oils are prepared via a
Medicinal oils are, among other uses,  catalytic hydrogen treatment the
activity of applied on a large scale in the plastic, cos-  the catalyst
plays a very important role.  80 35   metic, food and pharmaceutial
industries. One  According as the catalyst has a lower activity, of their
modes of preparation is to treat a  the temperature applied should be
higher in hydrocarbon mixture with a suitable viscosity  order to achieve
the desired conversion. Higher with a large quantity of concentrated
sulphuric  temperatures promote cracking reactions, as acid, neutralize it
and subject it to a clay  a result of which the yield of medicinal oil  85
40  treatment. This process involves a number  drops and the hydrogen
consumption rises. of drawbacks. The main drawback relates to  Besides,
higher temperatures promote the for- the waste products, consisting of acid
tar and  mation of structures which have an adverse spent clay, obtained in
the process. In con-  effect on the results of the test according nection
with the tightening up of the legis-  to FDA No. 121.1146 and the "hot
acid"  90 45  lation concerning environmental hygiene the  test according
to ASTM-D 565. In a num- disposal of these waste products, which are  ber
of cases it appears therefore that medicinal    2
1,45 1,617 oils prepared via a catalytic hydrogen treat-        % w.The
noble metals from  Group VIII ment do not yet fully conform  to the re-
which may be present on the carrier are quirements for  medicinal oils
specified in this  platinum, palladium, rhodium, ruthenium patent
application, so that an additional light  iridium and osmium, platinum
being preferred. 5  acid  and /or  clay treament has to be applied   If
desired, two or more of these metals to bring these oils to specification.
It has may be  present in the catalysts. The quantity now been  found that
medicinal oils fully con    of noble metal from  Group VIII which is
forming to the requirements specified in this       present in the catalyst
is preferably 0.1-2 patent application without an  additional acid   %w and
in particular  0.2-1 %w. In addi and/or clay treatment being necessary, can
tion, catalysts with a surface area of 50-500   75 be prepared  in a high
yield via a catalytic   [err]/g and a pore  volume of 0.2-1.2ml/g hydrogen
treatment  by starting from a hydro-   are preferred. The catalysts applied
in process accord- low 10 %w and using a catalyst containing   ing to the
invention may be prepared accord- 15   one or more noble metals from Group
VIII  ing to any   process known in the art for the   80 on a carrier which
carrier contains 13-15   preparation of catalysts containing one or more 



%w of alumina,the remainder being silica.  noble metals on a carrier. The
catalysts are It has also been found that the oils prepared preferably
prepared  by impregnating a silica- in this way comply in a number,of
cases, alumina carrier with an aqueous solution con- 20 not only with the
requirement specified in this    taining one or more noble metal compoundds
patent application but also even with  those  the compostition  thus
obtained being dried and of UV  absorption as incorporated in the
calcined. Suitable silica-alumina-carriers may for example, be prepared by
precipitating According to the British Pharmacopoeia silica and alumina
simultaneously or by im- 25   UV absorption of the oil in the wavelength
pregnating a silica with an  aluminium com- region of 240-280 nm  should be
at most and subsequently drying and calcining 0.10. According to the German
Pharma- the material. The silica-aluminas applied  as copoeia (DAB 7) the
UV absorption of the   carriers for the  catalysts according  to the in oil
at a wavelength of 275 nm, 295 nm and   vention  are preferably prepared by
precipitat- 30   300 nm and higher, should be at  most 0.80,  ing alumina
or a silica hydrogel and subse- 0.04 and  0.30, respectively.
quently and calcining the material. This 35  of less than   result of which
a silica hydrogel precipitates. 100 10 %w is contacted at elevated
temperature   allowing the silica hydrogel to age, adding an and pressure
and in the presence of hydro-   aqueous  solution of an aluminium compound
gen with a catalyst containing one or more  increasing the   pH as a result
of whic noble metals from Group VIII on acarrier,  alumina precipitates on
the silica hydrogel. which carrier contains 13-15 %W of alumina,   drying
and calcing.Ageing the remainder being  silica .                 hydrogel
may suitably be carried out  by stor- The  present catalysts whose carrier
com-     ing  the gel for 4-200 hours at a pH  of prises 13-15%w the
remainder between 7 and 11 at elevated  temperature. t-   During ageing
the pore volume of the silica 45  ability for the preparation of medicinal
oils  hydrogel increases and the surface area de- 110 via a hydrogen
treatment than  catalysts with   creases, the result being   that the
material the same metal load whose carrier consists ex-   becomes more
suitable for catalytic purposes clusively  of alumina or exclusively of
silica.       If desireD,  the catalysts  applied in the That this better
suitability must  at least  process according  to the invention may con- 50
partly be ascribed to the specific alumina content of the carrier appears
from the fact    As hydrocarbon  mixturea with an aromatics that the
present catalysts, whose carrier com-  content  of lower than 10% w
applicable as prises 13-15 %wof alumina, the remainder  feeds for the
preparation of medicinal  oils being silica, also show a considerably
better   accoding to the invention are  eligible, for 55 suitability for
the preparation of medicinal    example,mineral  oil distillates obtained
in the             120 oils via a hydrogen  treatment than  catalysts
distillation of crude mineral oil at atmospheric with the same metal load
on a silica-alumina or reduced  pressure,as well as raffinates ob- carrier,
but which carrier has a higher or tainedin treating  mineral oil
distillates with 



lower alumina  content.                    a selective solvent for
aromatics hydrocarbons 60     The catalysts applied in the process accord-
such as furfural,sulphur  dioxide,phenol ing to the invention contain one
or more noble  cresol or chlorex. The feed used in the process metals  from
Group VIII on a silica-alumina carrier. The quantity of noble metal from
Group VIII present on the carrier may..vary 65  within wide limits but is
frequently 0.05-5    3.                                        1,451,617
.                 3 a high paraffin wax content, whilst a medicinal  and/or
cobalt compounds and one or  65 oil with a low pour point has to be pre
more molybdenum and/or tungsten com- pared, dewaxing is necessary. This
dewaxing    pounds in a concentration sufficient to can be applied either
to the starting material  impart to the ready catalyst a metal con- 5  or
to the medicinal oil prepared therefrom.      tent,expressed as metal
oxides of 30 Dewaxing can be carried, out by cooling the    to 65 %w,
followed by drying and  70 oil in the presence of a solvent A mixture
calcination  of the composition; the of methyl ethyl ketone and toluene, a
tem-     alumina hydrogel in which the metal perature between -10 and -40
C. and a         compounds are incorporated  should be 10  solvent-to-oil
volume ratio between 1:1 and      a hydrogel which after drying and cal-
10:1 are very suitable for this purpose.        cination yields a xerogel
with a bulk  75 Suitable conditions for carrying out the      density of
0.75 to 1.6 g/ml and a pore catalytic hydrogen treatment according to the
volume of 0.15 to 0.5 ml/g. invention are a temperature of 200-300[err] C.,
(c)  a catalyst prepared by treating a com- 15  a hydrogen partial pressure
of 25-20 bar,       position containing alumina, water and a space velocity
of 0.1-5 and in particular of  one or more water-soluble salts of nickel
80 03-2 kg.[err] and a hydrogen/feed ratio      and/or cobalt and one or
more water- of 50-5000 N1 [err]/kg feed. Dependent on           soluble
salts of molybdenum  and/or the viscosity of the starting material the
cata-   tungsten with a hydrogen-sulphide-con- 20  lytic hydrogen treatment
according to the in-   taining gas at a temperature of below vention is
preferably carried out under the     150[err] C. and subsequently heating
'the   85 following conditions. If the kinematic viscosity  '    material
in a hydrogen-containing gas of the starting material at 100 F. is at most
to a final temperature of above 200[err] C.; 25 cS, the catalytic hydrogen
treatment is      the quantity of water present in the 25  preferably
carried out at a temperature of       composition treated with the
hydrogen- 200-260 C. and a hydrogen partial pres-
sulphide-containing gas should corre-  90 sure of 25-150 bar. If the
kinematic vis-      spond with the quantity of water pre- cosity of the
starting material at 100[err] F.     sent in the composition after drying 



is more than 25 cS, the catalytic hydrogen      in a dry gas at 110[err]
C., increased by 30  treatment is preferably carried out at a tem-  20 to
120%  of the quantity of water perature of 240-300[err] C. and a hydrogen
par-       which the dried composition can take   95 tial pressure of
100-200 bar.                   up in the' pores of the carrier at The
process according to the invention is     20 C. particularly of importance
for application as 35   second step of a two-step process for the pre-
In addition to the metals nickel and/or paration of medicinal oils by
catalytic hydro-  cobalt and molybdenum and/or tungsten the gen treatment
of a hydrocarbon mixture,  sulphidic catalysts used in the first step of
100 using a sulphidic catalyst containing nickel  the afore-mentioned
two-step process prefer and/or cobalt and in addition molybdenum   ably
contain fluorine. The incorporation of 40  and/or tungsten on a carrier in
the first step.  fluorine in the catalysts can in principle be The catalyst
applied in the first step of this  effected in two ways. Fluorine can be
incor- two-step process contains preferably 1-30   porated in the catalyst
by impregnating the 105 parts by weight and in particular 2-20 parts
latter during or after its preparation with a by weight of nickel  and/or
cobalt and in  suitable fluorine compound such as ammon- 45   addition 1-80
parts by weight and in par-  ium fluoride. It is also possible to
incorporate ticular 10-80 parts by weight of molyb-  the fluorine in the
catalyst by in-situ fluorin- denum  and/or tungsten per 100 parts by  ation
of the catalyst in an early stage of 110 weight of carrier. The ratio by
weight be-  the hydrogen treatment for which the catalyst tween nickel
and/or cobalt on the one hand  is used (for example during or after start-
50   and molybdenum and/or tungsten on the other  ing the process). In-situ
fluorination of the is preferably between 1:1 and 10:1. The carrier
catalyst can be carried out by adding a suit- used for the sulphidic
catalyst is preferably  able fluorine compound, such as orthofluoro- 115
alumina.                                   toluene or difluoroethane to the
gas and/or Very suitable catalysts for carrying out the  liquid stream
which is passed over the cata- 55  first step of the above two-step process
are:    lyst. Preferred are sulphidic catalysts in which more than 50%  of
the fluorine and in par- (a)  A  catalyst prepared by impregnating  ticular
virtually all the fluorine has been in- 120 alumina with a solution
containing one  corporated by fluorination in situ. The sul- or more nickel
and/or cobalt com-  phidic catalysts contain preferably 0.5-25 pounds, one
or more molybdenum and/  parts by weight and in particular 1-10 60
or tungsten compounds, phosphate ions  parts by weight of fluorine per 100
parts by and peroxide, followed by drying and  weight of carrier.
125 calcination of the. composition.        The hydrocarbon mixture applied
in the. (b)  A catalyst prepared by incorporating in  aforementioned
two-step process for the pre- an alumina hydrogel one or more nickel
paration of medicinal oils as feed for the first   



4                                         1,451,617                     .
4 step may, for example, be a mineral oil distil-  eral oil distillate was
a neutral distillate ob- late obtained in the distillation  of crude
tained in the distillation at reduced pressure mineral oil at atmospheric
orreduced pressure.  of a naphthenic crude oil. The raffinate had   65 Very
suitable as feed for the first step of  the following properties: 5   the
aforementioned two-step process for the preparation of medicinal oils are
hydrocarbon  Kinematic viscosity at 100[err] F.:: 138: cS mixtures obtained
as raffinate in treating a   Sulphur content: 0.88 %w mineral oil
distillate with a selective solvent    Aromatics content: 34 %w for
aromatic hydrocarbons. The feed for the    Colour (ASTM-D1500): 2.0.
70 10  first step of the two-step process contains preferably less than 40
%w of aromatics and   Catalyst 1 has preferably an initial boiling point of
Ni/Mo/P/F/[err]catalyst containing 42 2000 C.
parts by weight of nickel, l7.7 parts byweight Suitable conditions for
carrying out the  of molybdenum, 3.1 parts by weight of phos- 15  first
step of the two-step process for the pre-  phorus and 2.0 parts by weight
of fluorine   75 paration of medicinal oils are a temperature  per 100
parts by weight of alumina. This of 275-375[err] C. a hydrogen partial
pressure  catalyst had been prepared by co-impregnation of 25-200 bar, a
space velocity of 0.1-5,  of alumina with an aqueous solution contain- in
particular 0.5-2 kg[err] and a hydro  ing nickel nitrate, phosphoric acid,
ammonium 20  gen/feed ratioof 50-500 N1 []err]/kg feed.  molybdate and
hydrogen peroxide. followed 80 Dependent on the viscosity of the starting
by drying and calcination of the composition. material the first step of
the two-step process is preferably carried out under the following Catalyst
2 conditions. If the kinematic viscosiy of the  Ni/W/F/[err]catalyst
containing  15 25   starting material at 100[err]F. is at most 25   parts
by weight of nickel, 39 parts by weight cS, the first step is preferably
carried out  of tungsten and 8 parts by weight of fluorine   85 at a
temperature  of 275-350[err]C and a   per 100 parts by weight of alumina.
This hydrogen partial pressure of 25-125 bar. If  catalyst had been
prepared by mixing an the kinematic viscosity of the starting material
alumina hydrogel with an aqueous solution 30 at  100[err] F. is more than
25 cS, the first step   containing nickel nitrate and ammonium tung- is
preferably carried out at a temperature state, thepH of. which solution had
by means  90 of 325-375[err] C. and a hydrogen partial pres-  of 25% of
ammonia been brought to 6.5. The sure of 75-200 bar.
mixture was heated to 80[err] C.; the gel was The first step of the
two-step. process is  filtered, extruded, 'dried and calcined. The 35
preferably carried out such that a liquid pro-  alumina hydrogel used in
the preparation of duct is obtained less than 30 %w of which  this catalyst
yielded after drying and calcin-  95 consists of components with a  boiling
point  ation a xerogel with a bulk density of be- 



below.the inital boiling point of the feed.  tween 0.75 and  1.6 g/ml and a
pore  volume The invention will now be described with  of between 0.15 and
0.5 ml/g. 40  reference to the following experiments:        Fluorine was
incorporated in. catalysts 1 Six noble metal catalysts (I-VI) were  and 2
by fluorination in situ by adding ortho- 100 applied for the preparation of
medicinal oils  fluorotoluene to the feed during the initial via a hydrogen
treatment of three  feeds  phase of the hydrogen treatment in which the
(A-C). The feeds A-C had been prepared  catalyst was applied. Catalysts 1
and 2 were 45  by hydrogen treatment of two feeds (a and  applied in
sulphidic form. Sulphidation was b) using two sulphidic catalysts (1 and 2)
performed by bringing the catalysts into con- 105 The catalysts and feeds
will be further de-  tact with hydrogen and a sulphur-containing scribed
hereinafter.                      gas oil. Feed a
FEED A 50    Raffinate obtained in the extraction of a.    Feed A was
prepared by catalytic hydro- mineral oil distillate with sulphur dioxide.
The   gen treatment of feed  a in the  presence of 110 mineral oil
distillate was a neutral distillate  catalyst 1 and under the following
con- obtained in the distillation at reduced pressure  ditions: of a
naphthenic crude oil. The raffinate had 55  the following properties:
temperature: 320[err] C hydrogen partial pressure: 150 bar Kinematic
viscosity at 100 F.: 15.2 cS   space velocity: 0.75 kg.[err]           115
Sulphur content: 0.23 %w                   hydrogen/feed ratio: 300 N1
[err]/kg feed. Aromatics content: 12 %w Colour (ASTM-D 1500): L 1.0.
Feed A (liquid reaction product) contained 0.7 %w of aromatics and 5 wppm
of sulphur. 60  Feed b                                    By distilling off
light components from feed A Raffinate obtained in the extraction of a  a
product could be obtained with an initial 120 mineral oil distillate with
furfural. The min-  boiling point of 290[err] C., in a yield of 89 %w
mineral oil distillate with furfural.  The min-    1,451,617
5 on feed a. This product had the following  surface area of 505 [err]/g
and a pore volume properties:                              of 0.56 ml/g.
kinematic viscosity at 100 F.: 14.0 cS  CATALYST II
55 aromatics content: 1.4 mmol/100 g        [err] catalyst with a surface
colour Saybolt: +20.                   area of 342 [err]/g and a pore
volume of 0.78 ml/g. Platinum content: 0.87 %w. The silica- FEED B
alumina carrier consisted of 13.2 %w  of 



Feed B was prepared by catalytic hydrogen  alumina and 86.8 %w of silica
and had a sur-  60 treatment of feed b in the presence of catalyst  face
area of 388 [err]/g and a pore volume of 1 and under the following
conditions:    0.87 ml/g. 10    temperature: 360[err] C.
CATALYST III hydrogen partial pressure: 150 bar       [err] catalyst with a
platinum space velocity: 0.75 kg.[err]        content of 0.87 %w. The
silica-alumina car-  65 hydrogen/feed ratio: 300 N1 [err]/kg feed.    rier
consisted of 17.0 %w of alumina and 83.0 %w of silica and had a surface
area Feed B (liquid reaction product) contained  of 518 [err]/g and a pore
volume of 0.49 ml/g. 15  5.2 %w of aromatics and 4 wppm of sulphur. By
distilling off light components from feed  CATALYST IV B a product could be
obtained with an initial    Pt/[err] catalyst with a platinum   70 boiling
point of 310[err] C., in a yield of 78 %w   content of 0.87 %w. The
silica-alumina car- calculated on feed b. This product had the  rier
consisted of 8.0 %w of alumina and 20  following properties:
92.0 %w of silica and had a surface area of 110 [err]/g and a pore volume
of 0.34 kinematic viscosity at 100[err] F.: 47.1 cS  ml/g.
75 aromatics content: 11.7 mmol/lOOg colour Saybolt: +17.
CATALYST V Pt/[err] catalyst with a platinum content FEED C
of 0.85 %w. 25    Feed C was prepared by catalytic hydrogen treatment of
feed b in the presence of cata- CATALYST VI lyst 2 and under the following
conditions:  Pt/SiO[err] catalyst with a platinum content  80 of 0.85 %w.
temperature: 350[err] C.                     Catalysts I-VI were prepared
by impreg- hydrogen partial pressure: 150 bar     nating the relative
carrier materials with an 30    space velocity: 0.75 kg.[err]
aqueous solution of [err], followed by dry- hydrogen/feed ratio: 300 N1
[err]/kg feed.  ing and calcination of the compositions.  85 From the
liquid reaction products obtained Feed C (liquid reaction product)
contained  in the hydrogen treatment of feeds A-C 4.5 %w of aromatics and 4
wppm of sulphur.  using catalysts I-VI, light components were By distilling
off light components from feed C  removed by distillation. From the liquid
re- 35  a product could be obtained with an initial  action products
obtained from feed A pro-  90 boiling point of 310[err] C. and a yield of
ducts were isolated with an initial boiling 90 %w calculated on feed b.
This product  point of 290[err] C. and from those obtained had the
following properties:            from feeds B and C products with an
initial boiling point of 310[err] C. The conditions under kinematic
viscosity at 100[err]F. 77 cS   which the hydrogen treatments were carried
95 



40   aromatics content: 8.0 mmol/100g        out and the properties of the
290[err]C. and colour Saybolt: +29.                   310[err] are listed
in the Table. The hydro- gen/feed ratio was in all the hydrogen treat-
Feeds A, B and C comprised less than  ments 150 N  H2/kg feed. All the
products 30% w of components with a boiling point  prepared were without
taste and smell and  100 below the initial boiling point of feed a and
contained less than 1 wppm of sulphur. 45  b, respectively, from which they
had been    Experiments 1-6, 15-20, 29 and 30 re- prepared.
late to hydrogen treatments according to the invention. In these
experiments silica-alumina- CATALYST I                               based
platinum  catalysts were used whose  105 carrier had the correct alumina
content (I and [err] catalyst with a surface  II) and oils were obtained
which fully met area of 450 [err]/g and a pore volume of 0.47  the
requirements specified for medicinal oils 50  ml/g. Platinum content: 0.87
%w. The silica-  in this patent application. The oils prepared alumina
carrier consisted of 14.6 %w  of  according to Experiments 1, 2, 15, 16 and
17  110 alumina and 85.4 %w of silica and had a  were in addition found to
meet the UV    absorption requirements specified in the British low an
alumina content as well as pharmacopoeia. Of these oils those prepared
alumina (V) and  silica (VI-based  platinum according  to Experiments 1, 2
and 16 also   catalysts, oils being obtained which with re- met then UV
absorption requirements specified    spect  to   their  behaviour in   the
hot acid" 5 - in the  German  Pharmacopoeia                test invariably
failed the requirements speci-  15 Experiments 7-14, 21-28and 31-34  fied
for medicinal oils in this patent appli- relate to hydrogen treatments
beyond the scope   cation and which  as  regards their colour and    7
1,451,617    1,451,617    9              1,451,617
9  
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1,451,617                                    10 one or more noble metals
and drying and   acterized in that the catalyst applied in said calining
the composition thus obtained,     pretreatment contains 1-30 parts by
weight 7. A  process according to any one of  and preferably 2-20 parts by
weight of nickel claims 1-6, characterized in that the cata-  and/or cobalt
and in addition 1-80 parts by 5  lyst is based on a silica-alumina prepared
weight and preefrably 10-80 parts by weight  70 by precipitating alumina on
a silica hydrogel  of molybdenu  and/or tungsten per 100 parts and
subseqtly drying and calcining the  by weight of  carrier. material
16. A process according to claim  14 or 8. A process according to claim  7,
char-  15  characterized  in  that  in the said pre- 10  acterized in that
the catalyst is based on a  treatment a catalyst is applied whose ratio  75
silica-alumina prepared by starting from  an   by weight between nickel
and/or cobalt on aqueous silicate solution whose pH is reduced,  the one
hand and molybdenum 'and/or tung- as a' result of which a silica hydrogel
is  sten on the other is between 1:1 and 1:10. precipitated allowing the
silica hydrogel to  .. 17.  A process according to  any  one of 15  age,
adding an aqueous solution of an alum-  Claims 14-16,characterized  in that
in said  80 inium compound increasing the pH as a re-  pretreatment a
catalyst is applied containing sult, of which alumina precipitates on the
alumina as carrier. silica hydrogel, drying and calcining.      18. A
process according to any one of 9. A process according to any one of
claims 14-17, characterzed in that in said 20  claims 1-8, characterized in
that the hydro-  pretreatment a catalyst is applied which has  85
carbonmixture  used as starting material for  been prepared by impregnation
of alumina the process contains less than  25 wppm  of  with a solution
containing one or more nickel sulphur.    .      .
and/or cobalt compounds, one or more molyb- 10. A  process according to any
one of  denum  and/or tungsten compounds, phosphate 25  claims l-9,
characterized in that the catalytic  ions and peroxide ions, followed by
drying   90 hydrogen treatment is  carried out at a tem-  and calcination
of the composition. perature of [err]and a hydrogen     19. A  process
according to any one of partial pressure of 25-200 bar, a space  claims 14-
17, characterized in that in said velocity of 0.1-5 and preferably of 0.5-2
pretreatment a catalyst is applied which has 30  kgl-[err]and  a
hydrogen/feed  ratio  of  been prepared by incorporating one or more  95
50-5000 N1 [err]/kg feed,                      nickel and/or cobalt
compounds and one or 11. A  process according to any one of  more
molybdenum  and/or tungsten  com- 



claims 1-10, characterized in that the hydro   pounds in an alumina
hydrogel, in a concen- carbon mixture used as starting material for
tration sufficient to impart to the ready cata- 35  the process has a
kinematic  viscosity at  lyst a metal content, expressed as metaloxides,
100 100[err] F. of at most 25 cS and that the catalytic  of 30 to 65 %w
followedby drying and cal- hydrogen treatment is carried out at a tem-
cination  of the composition, the alumina perature of [err] and a hydrogen
hydrogel in which the metal compounds are partial pressure of 25-150 bar.
incorporated being a hydrogel which after dry- 40   12. A  process
according 'to any one of  ing and  calcination yields a xerogel with  a
105 claims 1-10, characterized in that the hydro-  bulk density of 0.75 to
1.6 m/g and a carbon mixture used as starting material for  pore volume of
0.15 to 0.5 ml/g. the process has  a kinematic viscosity at 100[err]F.
20. A  process according to any one of of more than 25 cS and that the
catalytic  claims 14-17, characterized in that in said 45  hydrogen
treatment is carried out at a tem-  pretreatment a catalyst is applied
which has  110 perature of  240-300 C. and a hydrogen  been prepared by
treating a composition con- partial  pressure of 100-200 bar.
taining alumina, water, one or more water- 13. A  process accordig  to any
one of  soluble salts of nickel and/or cobalt and one claims 1-12,
characterized in that the hydro-  or more water-soluble salts of molybdenum
50  carbon mixture used as starting material for  and/or tungsten, with a
hydrogen-sulphide-  115 the 'process is a mineral oil distillate obtained
containing gas at a temperature below 150[err] C. in the distillation of a
crude mineral oil at  and subsequently heating the material in a
atmospheric or reduced pressure or a raffinate  hydrogen-containing gas to
a final tempera- obtained in treating a mineral oil distillate  ture of
above 200[err]C., the quantity of water 55  with a selective solvent for
aromatic hydro-  present in the composition treated with the  120 carbons.
hydrogen-sulphide-containing gas correspond-' 14. A process according to
any one of  ing to the quantity of water present in the claims 1-13,
characterized in that the hydro   composition after drying in a dry gas at
110[err] carbon mixture used as starting material for  C., increased by
20-120%  of the quantity 60  the process has first been subjected to a
cata-  of water which the dried composition can  125 lytic pretreatment
with hydrogen using-: a take up in the pores of the carrier at 20[err] C.
sulphidic catalyst containing nickel and/or    21. A  process according to
any one of cobalt and in addition molybdenum  and/or  claims 14-20,
characterized in that the cata- tungsten on a carrier.
lyst applied in said pretreatment contains 65     15. A process according
to. claim 14, char-  fluorine.         130    8                        *
C   L    M   S 11                                  1,451,617 22. A process
according to claim 21, char-  claims 14-25,characterized in that the hydro-



acterized in that the catalyst applied in said  carbon mixture used as
starting material for pretreatment contains 0.5-25 parts by weight  the
process, before said pretreatment has a  35 and preferably 1-10 parts by
weight of  kinematic viscosity at 100[err] F. of more than 5   fluorine per
100 parts by weight. of carrier.   25 cS and that said pretreatment. is
carried 23. A process according to claim 21 or  out at a temperature of
325-375[err] C. and a 22, characterized in that more than 50%  of  hydrogen
partial pressure of 75-200 bar. the fluorine and preferably virtually all
the    28. A  process according to any one of  40 fluorine present in the
catalyst is incorporated  claims 14-27, characterized in that said pre- 10
therein by fluorination in situ.            treatment is carried out in
such a manner 24. A  process according to any one of  that a liquid
product. containing less than claims 14-23, characterized in that the  30
%w of components with a boiling point hydrocarbon mixture used as starting
material  below the initial boiling point of the feed is  45 for the
process, before said pretreatment has  formed. 15   an aromatics content of
less than 40 %w and  29. A  process according to any one of an initial
boiling point of above 200[err] C.  claims 1-28, characterized in that a
medi- 25. A process according to any one of  cinal oil is prepared meeting
the UV absorp- claims 14-24, characterized in that said pre-  tion
requirements of the British and/or Ger-  50 treatment is carried out at a
temperature of  man Pharmacopoeias. 20   275-375 C., a hydrogen partial
pressure of    30. A process for the preparation of medi- 25-200 bar, a
space velocity of 0.1-5 and   cinal oils, substantially as hereinbefore de-
preferably 0.5-2 kg[err] and a hydrogen/  scribed with reference to any one
of the feed ratio of 50-5000 N1 [err]/kg feed.        foregoing Experiments
Nos. 1-6, 15-20, 29  55 26. A  process according to any one of  and 30. 25
claims 14-25, characterized in that the hydro-    31. A medicinal oil
prepared by the process carbon mixture used as starting material for
according to any one of claims 1-30. the process, before said pretreatment
has a kinematic viscosity at 100[err] F. of at most 25           ROY C.
ROGERS, cS and that said pretreatment is carried out         Chartered
Patent Agent, 30   at a temperature of 275-350 C. and a hydro-
Shell Centre, gen partial pressure of 25-125 bar.
London, SE1 7NA. 27. A process according to any one of              Agent
for the Applicants. Printed for Her Majesty's Stationery Office by the
Courier Press, Leamington Spa, 1976. Published by the. Patent Office, 25
Southampton Buildings, London, WC2A lAY, from which copies may be.
obtained.    


