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staitial hydrogenation using a catalyst comprising one or more Group VIII
noble metal(s) on a support The present invention relates to a process for
the  wherein the support comprises a modified Y-type hydrogenation of
hydrocarbon oils and to hydrocar-  zeolite having a unit cell size between
24.20 and bon oils thus hydrogenated.                      5   24.30 A and
a [err] molar ratio of at least 25 It is well known that various
hydrocarbon oils   and recovering a product containing at least a fraction
have to be upgraded before they meet the particular  having a boiling point
range between the 90%w boil- specification set for them. Usually,
hydrocarbon oils  ing point of the feedstock and the final boiling point of
obtained by various (hydro)processes need to be     the feedstock and which
fraction contains on a weight upgraded to remove undesired materials which
where  10  basis atleast 50% of the material present in the boiling either
present in the starting material(s) or have been  point range between the
90%w boiling point of the introduced during one or more steps of the
treatment  feedstock and the final boiling point of the feedstock. leading
to the desired products.                       It should be noted that
zeolitic materials having One of the upgrading processes often applied in
high [err] structural ratios are known to be hydrocarbon oil processing
comprises hydroge-  15  active hydrocracking catalysts. Reference is made
in nation, often referred to as hydrofinishing. A well  this respect to
EP-B-98040 wherein hydrocracking known hydrogenation catalyst capable of
removing    catalysts are described based on highly siliceous substantially
unsaturated moieties such as olefinic  forms of certain large pore zeolites
(Y, ZSM-20 and compounds and in particular aromatic compounds by   beta)
comprising typically Ni, W, rare earth metals and converting them into the
corresponding saturated   20   Mg as active metal components. It is stated
in said compounds comprises a noble metal catalyst on an    patent
specification that a preliminary hydrotreating amorphous carrier, such as
platinum on silica-alumi-  step to remove sulphur and nitrogen and to
saturate na. Although such catalysts show a very good per-   aromatics to
naphthenes will usually improve (hydroc- formance as regards hydrogenation
activity, they are  racking) catalyst performance. The use of a Group VIII
rather sensitive to the presence of sulphur and/or nit-  25   metal on
ZSM-20 as hydrocracking catalyst is also rogen compounds in the feedstock
to be treated. In  described in U.S.patent specification 4,377,468.
commercial operation preferably hydrotreated feed-      It is highly
surprising that a very good hydroge- stocks are used which have
sufficiently low sulphur  nation process without substantially reducing the
and nitrogen levels to allow an acceptable catalyst life  number of carbon
atoms in the heavier parts of the time.
30  feedstock to be processed can be carried out by catal- It is known from
U.S. patent specification      ysts based on crystalline aluminosilicates
having a 3,943,053 to use a hydrogenation catalyst containing  rather high
[err] molar ratio. both platinum and palladium in a specific molar ratio,
The process according to the present invention is preferably using an
alumina carrier. It is emphasized  suitably carried out using kerosene
and/or cycle oils in said patent specification that the use of silica-alu-
35   as feedstocks. Kerosenes which can be advan- mina carriers easily
leads to different and undesired  tageously applied comprise straight run
kerosenes reactions thus substantially reducing the yield of the  having a
boiling range between 130 and 275[err] as well desired product. The
advantage of the use of both   as hydrotreated kerosenes. The process
according to platinum and palladium resides in an increased sul-  the
present invention is in particular suitable for the phur and nitrogen
resistance. It also appears neces-  40   hydrogenation of so-called cycle
oils, normally sary to use simultaneous impregnation of the carrier
obtained from catalytic cracking operations. Light with both platinum and
palladium salts in the same  cycle oils, medium cycle oils as well as heavy
cycle acidic solution. Subsequent impregnation of either  oils and mixtures
of various cycle oils can be proces- metal salt is reported not to yield
suitable catalysts.  sed advantageously using the process according to It
has now been found that the use of certain  45  the present invention. It
is also possible to hydroge- noble metal(s)-containing zeolitic materials
allows  nate product streams obtainable from hydrocracking very good
hydrogenation of feedstocks containing in  operations using the process
according to the present particular aromatic unsaturation. By the proper
choice  invention. Suitably various types of distillate as well as of
zeolitic material and using platinum and in particu-  bottom products can
be hydrogenated in accordance lar platinum and palladium as noble metal(s)
a very  50   with the present invention. high hydrogenation yield can be
obtained without       In particular the process according to the present
being affected under operating conditions by substan-  invention can be
carried out for the hydrogenation of tial hydrocracking.
light cycle oils, i.e. oils having a boiling range distribu- The present
invention thus relates to a process  tion containing a 90% w boiling point
of about 370[err]. for the hydrogenation of hydrocarbon oils by contact-
55   Mixtures of various types of cycle oils can also be ing a hydrocarbon
oil containing hydrogenatable com-  used as feeds. Also hydrotreated cycle
oils can be ponents and having a boiling range between 130 and  used as
feedstocks. 520[err] with hydrogen under conditions causing sub-       It
has been found that the process according to 2    



3                   EP 0 303 332 B1                  4 the present
invention allows the production of mate-  process according to the present
invention comprise with improved properties; when kerosenes are     readily
available Y-type zeolites such as ultra-stable hydrogenated the smoke
points are improved consid-  Y and very ultra-stable Y which can be
modified by erably and when cycle oils are processed the cetane  using
processes known in the art to produce the base numbers are increased
substantially.           5   materials having the required unit cell size
dimension The hydrogenation catalysts to be used in the   together with the
required [err] molar ratio. process according to the present invention have
toful-  Suitable modification processes comprise ion-ex- fil a number of
conditions. In particular, they have to  change techniques followed by one
or more calci- be based on certain modified Y-type zeolites having  nation
stages, optionally in the presence of steam. a unit cell size between 24.20
and 24.30 A, in particu-  10   Normally, Y-zeolites already partially
modified are lar between 24.22 and 24.28 A. It should be noted that
subjected to a so-called dealumination technique to besides the unit cell
size requirement, the modified Y-  reduce the amount of alumina present in
the system. type materials should also have a [err] molar  Dealumination
techniques are described extensively ratio of at least 25, in particular
above 35 and prefer-  in the art and comprise inter alia the use of acid
ext- ably between 35 and 60.                        15  raction, the use of
silicon halides or other suitable Without wishing to be bound to any
particular    chemical treating agents, chelates as well as the use theory
it is observed that apparently by applying the  of chlorine or
chlorine-containing gases at high tem- combination of a rather low unit
cell size and a high  peratures. Good results have been obtained using
SiO21A1203 molar ratio hydrogenation processes      materials which have
been subjected to one or more appear to be the dominant processes without
sub-  20  acid-leaching procedures, but other techniques can 'y,  stantial
hydrocracking taking place, if at all. A meas-  be applied as well. ure  to
indicate- the  substantial absence  of        It should be noted that both
unit cell size and hydrocracking when operating the process according
molar silicalalumina ratio have to be within the ranges to the present
invention can be found by analyzing the  specified hereinabove since it has
been found that not higher end of the TBP1GLC pattern of the feedstock   25
only a specific unit cell size range but also the molar and that of the
product. When the fraction of the pro-  silica-alumina ratio are important
to achieve the des- duct recovered having a boiling point range between
ired hydrogenation activity of the catalytic material the 90%w boiling
point of the feedstock and the final  whilst substantially excluding
hydrocracking activity boiling point of the feedstock also contains on a
which would affect product yield and properties. weight basis at least 50%
of the material originally  30  The group Vill metals to be used in the
process present in the boiling range of the feedstock between  according
to  the  present invention  comprise the 90%Yw boiling point and the final
boiling point, the  ruthenium, rhodium, palladium, osmium, iridium and
feedstock has been processed in accordance with the  platinum. Very good
results have been obtained with present invention.
platinum and with combinations of platinum and pal- Therefore, the
composition on a weight basis of  35  ladium. The use of catalysts
containing both platinum the final I 0%w of the feedstock together with a
con-  and palladium is preferred since such catalysts allow ventional
analysis of the aromatics content of the total  relatively low
hydrogenation temperatures. The noble product (e.g. by U.V.- measurements)
is considered  metals are suitably applied in amounts between 0.05 to be an
adequate measure of the hydrogenating      and 3%w on zeolite base
material. Preferably activity and selectivity of the catalyst concerned. It
40  amounts are used in the range between 0.2 and 2%w has been found that
hydrogenation taking place on   on zeolite material. When two noble metals
are molecules present in the final 10%w invariably leads  applied the
amount of the two metals normally ranges to materials boiling below the
90%w boiling point of  between 0.5 and 3%w on zeolite material. When plati-
the feedstock. This may well account for up to 50% of  num and palladium
are used as the noble metals nor- the material no longer boiling within the
range bet-  45   mally a platinum/palladium molar ratio of 0.25-0.75 is
wean the 90%w boiling point of the feedstock and the  applied. final
boiling point of the feedstock. In practice, up to  The catalysts to be
used in the process according 30% of the material referred to hereinbefore
will have  to the invention are suitably prepared by incorporating been
hydrogenated. A larger reduction of the weight  the desired amount of noble
metal(s) into the approp- composition of said fraction is caused by
hydrocrack-  so   iate zeolite, optionally together with a binder, by ing
rather than by hydrogenation. It is preferred to  means of impregnation or
ion-exchange techniques carry out the process according to the present
inven-  followed by drying, calcining and a reduction treat- tion in such a
way thaton a weight basis at least 80%w  ment, suitably with
hydrogen-containing gas(es) to of the fraction of the feedstock having a
boiling range  produce the noble metal(s) in the desired state. Suit-
between the 90%/6w boiling point of the feedstock and   ss   able methods
comprise impregnation of the approp- the final boiling point of the
feedstock is preserved.  riate zeolite/binder material with an aqueous
solution The zeolitic materials which can be used as start-  of a
palladium(ll) halide, preferably palladium(ll)chlo- ing materials to
produce the catalysts to be used in the  ride or palladium nitrate or the
appropriate amine- 3    



5                   EP 0 303 332 B1                6 complex. Suitable
platinum compounds to be used    than 95% of the hydrogenatable components
can be comprise  hexahaloplatinic  acid,  in  particular  hydrogenated
without causing substantial hydroc- hexachloroplatinic acid - optionally in
the presence  racking at the same time. It is preferred to carry out of
hydrochloric acid-, platinum amine hydroxide and  the hydrogenation at
rather low temperatures which the appropriate platinum amine complexes.
5   will reduce hydrocracking side reactions in any event Normally, alumina
and silica can be used as bin-  even at rather high hydrogen partial
pressures. The der material, preference being given to the use of  partial
hydrogen pressure to be applied ranges suit- alumina.
ably between 20 and 250 bar, preferably between 20 Depending on the sulphur
and nitrogen levels of  and 200 bar, in particular between 30 and 100 bar,
the feedstock(s) to be treated it may be advantageous   10  and most
preferably between 40 and 90 bar. Space to subject the feedstocks to one or
more pre-treat-  velocities between 0.05 and 5 kg/l/h can be applied, ments
to reduce the levels of sulphur and nitrogen  preferably between 0.1 and 2
kg/l/h. Hydrogen/feed- accordingly. Although the catalysts to be used in
the  stock ratios (NI/kg) between 200 and 2000 can be present process are
much more sulphur and nitrogen  suitably applied, preferably between 400
and 1500. resistant than the catalysts referred to hereinbefore it  15  The
process according to the present invention will be clear that best results
will be obtained using  may be carried out in any suitable equipment, a
fixed feedstocks containing rather limited amounts of sul-  bed reactor
system wherein the feedstock is passed phur and nitrogen. It has been found
that feedstocks  over one or more stationary beds of catalyst is prefer-
containing up to 1000 parts per million by weight of  red. The reactor
effluent is passed to a separation sulphur and up to 50 parts per million
by weight of nit-  20  zone where hydrogen-rich gas is separated off and
rogen can be processed adequately. It will be      suitably recycled to the
reaction zone together with appreciated that both sulphur and nitrogen
present in  make-up hydrogen if needed. the pre-treated feedstocks will be
converted substan-  As hydrogen source use can be made of pure tially under
the prevailing hydrogenation conditions  hydrogen or of hydrogen-containing
mixtures for inst- since they are present in rather minute concen-  25
ance the gases produced in catalytic reforming pro- trations, the major
process being the hydrogenation of  cesses. the remaining aromatic
compounds present in the       The present invention will now be
illustrated by feedstocks.                                        means of
the following Examples. The pre-treatrnent which can be applied in the
process according to the invention normally com-  30   EXAMPLE 1 prises a
hydrotreatment. The hydrotreatment is car- ried out in such a way as to
reduce the suffer and  a) preparation  of catalyst nitrogen levels the
feedstockto below 1000 ppmw and 50 ppmw respectively. Hydrotreating
processes are     A commercially available ultra-stable Y-zeolite well
known in the art. Normally Group VI and/or Group   35  having a unit cell
size of 24.35 A and containing 23% w VIII metal compounds on an amorphous
carrier such  of alumina [err] molar ratio 5.7) was subjec- as alumina or
silica-alumina can be suitably applied.  ted to a treatment with 1.6 N HCI
solution at 90[err] for Examples of such metals comprise nickel, cobalt and
a period of two hours. After washing and drying a ma- molybdenum. The
catalysts are preferably in sul-   terial was obtained having a unit cell
size of 24.25 A phided form. Temperatures between 200 and 375[err]   40
and containing 3.47%w of alumina [err] can be suitably applied. Pressures
normally range  molar ratio 47). The material thus treated was impre-
between 40 and 100 bar depending on the type of    gnated with a solution
of [err] and PdCI4 made up catalyst applied.
to allow after reduction with hydrogen at [err] a Pt The hydrogenation
process according to the pre-  content of 0.3%w on zeolite and a Pd content
of sent invention is normally carried out at a temperature  45  0.5% w on
zeolite. between 150 and 350[err], in particular between 200 and 325[err]
and preferably between 225 and 300[err]. It  b) hydrogenation experiments
should be noted that the temperature to be applied is dependent on the
nature of the feedstock to be hyd-   The catalyst as prepared according to
Example rogenated. Normally a temperature will be chosen   50  1a was
testedin the form of crushed pellets. The hyd- which allows a substantial
hydrogenation of the hyd-  rogenation tests were carried out using a
hydrot- rogenatable components in the feedstock, say at least  reated light
cycle oil containing 70 ppmw of sulphur 70% of the total amount of
components to be hydroge-  and 1.5 ppmw of nitrogen. Its 90%w boiling point
was nated. It is preferred to carry out the process under  331 [err] (i.e.
containing 10%w of material boiling above conditions which allow at least
80% conversion by  55    331 C). The total aromatics content of the
feedstock hydrogenation of the hydrogenatable components,    amounted to
29%w. The tests were carried out at a amounts above 90% being particularly
preferred. By  hydrogen partial pressure of 100 bar, a space velocity a
proper choice of temperature and pressure more   of 2 kg/l/h and a hydrogen
feed ratio of 1000 Nl/kg. 4    



7                  EP 0 303 332 B1                 8 The tests were
performed at various temperatures in  tions were as described in Example 1
but for the hyd- per to establish the hydrogenation pattern of the
rogen/feed ratio which amounted to 400 in this exper- feedstock.
iment. It was found that at a hydrogenation temperature c) results
5   of 300 C the composition of the productwas such that 7%w of the product
had a boiling point above 236[err]. It was found that at a final
hydrogenation tem-  The total aromatics content of the product amounted
perature of 280[err] the composition of the product was  to 1 .0%w. such
that 7%w of the product had a boiling point above 331[err]. The total
aromatics content of the pro-  10  EXAMPLE 5 duct amounted to 0.8%w: i.e.
almost complete hyd-    - rogenation of the aromatic components initially
The experiment described in Example 1 was present.
repeated but subjecting the starting material this time When the process
was operated at a rather low  to a treatment with 1.8 N HCl for a period of
2 hours temperature (about 210[err]) it was found that 8%w of  15  at
90[err]. After washing and drying a material was the product had a boiling
point above 331[err] whilstthe  obtained having a unit cell size of 24.24 A
and con- aromatics content left over was not more than 2%w  taining 3.22%w
of alumina [err] molar ratio thus indicating again that almost complete
hydroge-  51). nation had taken place together with the production of  The
feedstock to be hydrogenated was a hydrot- components boiling below
331[err] by hydrogenation.   20  reated light cycle oil containing 25 ppmw
of sulphur and 11 ppmw of nitrogen. Its 900%w boiling point was EXAMPLE 2
349[err] (i.e. containing 10%w of material boiling above 349[err]). The
total aromatics content of the feedstock The experiment described in
Example 1 was     amounted to 61.6%w. repeated using a catalystwhich had
been obtained by  25  The tests were carried out at a hydrogen partial
treating the Y-zeolite with a 2.0 N HCI solution under  pressure of 30 bar,
a space velocity of 2 kg/l/h and a otherwise identical conditions producing
thereby a  hydrogen/feed ratio of 1000 Nl/kg. It was found that at material
having a unit cell size of 24.25 A and contain-  a hydrogenation
temperature of 300[err] the compo- ing 2.93 %w of alumina [err] molar ratio
56).  sition of the productwas such that 6%w of the product The metals were
incorporated in a similar manner.  30  had a boiling point above 349[err].
The total aromatics After hydrogenating at 280[err] the amount of material
content of the product amounted to 8.5%w. It is in the product boiling
above 331[err] was 8%w. The   remarkable that under very mild hydrogenation
con- total aromatics content of the product amounted to  ditions no less
than 86% of the initial aromatics con- 0.5%w. When the experiment was
repeated at 300[err],  tent could be hydrogenated. the amount of material
in the product boiling above   35 331[err] was 8 %w and the total aromatics
content   COMPARATIVE EXAMPLE amounted to 0.4%w. A commercially available
ultra-stable Y-zeolite in EXAMPLE 3
the NH4+ form having a unit cell size of 24.56 A and 40  containing 23%w of
alumina [err] molar ratio The experiment described in Example 2 was
5.7) was subjected to a steam treatment at 800[err] for repeated but using
a hydrogen partial pressure of 50  a period of three hours to produce a
material having bar. After hydrogenation at 270[err] the amount of ma-  a
unit cell size of 24.28 A and containing 22.6%w of terial in the product
boiling above 331[err] was 7%w.  alumina [err] molar ratio 5.8). The same
The total aromatics content amounted to 1.2%w.  45  amounts of platinum and
palladium as described in Example 1 were incorporated in the zeolite. The
hyd- EXAMPLE 4                                         rogenation
experiments were carried out at 100 bar using the feedstock as described in
Example 1. After The experiment described in Example 1 was
hydrogenation at 280[err] the composition of the pro- repeated using a
catalyst containing only platinum in  so  duct was such that only 2.5%w of
the product had a an amount of 0.8%w as hydrogenating metal. .      boiling
point above 331[err]. The total aromatics con- The feedstock to be
hydrogenated was a         tent was quite acceptable (1.6%w). After
hydroge- kerosene obtained by atmospheric distillation of a  nation at
300[err] no material boiling above 331[err] North Sea oil. The total
aromatics content of the feed-  could be found but the product still
contained about stock amounted to 17.2%w. It contained also 310  55   1%w
of aromatic components. ppmw of sulphur and 3 ppmw of nitrogen. Its 90%w
boiling point was 236[err] (i.e. containing 10%w of ma- terial boiling
above 236[err]). The hydrogenation condi-    9                  EP 0 303
332 1                  10 



EXAMPLE 6                                          a hydrogen/feed ratio of
700 Nl/kg. The hydroge- nation experiment was carried out at 225[err] and
resul- a) preparation of catalyst                        ted in a removal
of no less than 83% of the mono-aromatics initially present in the
feedstock and A commercially available ultra-stable Y zeolite   5   of no
less than 98% removal of the polyaromatics ini- having a unit cell size of
24.35 A and containing 23%w  tially present therein. Under these rather
mild condi- of alumina [err] molar ratio 5.7) was subjec-  tions as regards
temperature over 98% of liquid ted to a treatment with 2.0 N HCI solution
at 90[err] for  product, calculated on intake, could be preserved a period
of two hours. After washing and drying a ma-  indicating that hydrocracking
had not taken place to terial was obtained having a unit cell size of 24.25
A   10  any noticeable amount. and having a [err] molar ratio of 48. This
ma- terial was mixed with alumina and extrudated to give extrudates
containing 20%w of alumina. The extru-  Claims dates obtained were dried at
120C for twelve hours and then subjected to a calcination at 550[err] for a
15  1. Process for the hydrogenation of hydrocarbon period of three hours.
oils by contacting a hydrocarbon oil containing hyd- The extrudates thus
treated were impregnated   rogenatable components and having a boiling
range with a solution of [err] and a solution of  between 130 and [err]
with hydrogen under condi- [err] in [err] made up to allow after      tions
causing substantial hydrogenation using a catal- reduction with hydrogen at
400[err] a Pt content of  20  yst comprising one or more Group VIII noble
metal(s) 0.3%w on zeolite and a Pd content of 0.5%w on zeol-  on a support
wherein the support comprises a mod- ite. Prior to the treatment with
hydrogen the impreg-  ified Y-type zeolite having a unit cell size between
nated extrudates had been subjected to drying     24.20 and 24.30 A and a
[err] molar ratio of at (twelve hours at [err]) and calcining (two hours at
least 25 and recovering a product containing at least 300[err]).
25   a fraction having a boiling point range between the 90%w boiling point
of the feeedstock and the final boil- b) hydrogenation experiments
ing point of the feedstock and which fraction contains on a weight basis at
least 50% of the material present The extrudates prepared as described in
in the boiling point range between the 90%w boiling Example 6a were tested
using a hydrotreated light  30  point of the feedstock and the final
boiling point of the cycle oil containing 88 ppmw of sulphur and 2.5 ppmw
feedstock. of nitrogen. Its 90%w boiling point was 339[err] (i.e.   2.
Process according to claim 1 wherein a catalyst containing 10 %w of
material boiling above 339C).  is used based on a modified Y-zeolite having
a unit The total aromatics content amounted to 41.4%w.   cell size between
24.22 and 24.28 A. The tests were carried out at a hydrogen partial press-
35  3. Process according to claim 1 or 2 wherein a ure of 50 bar, a space
velocity of 2 kg/l/h and a hyd-  catalyst is used based on a modified
Y-zeolite having rogen/feed ratio of 1000 Nl/kg.                   a [err]
molar ratio above 35. 4. Process according to claim 3 wherein a catalyst c)
results                                        is used based on a modified
Y-zeolite having a 40 [err] molar ratio between 35 and 60. After
hydrogenation at 270[err] the amount of ma-    5. Process according to one
or more of claims 1-4 terial in the product boiling above 339C amounted to
wherein use is made of a catalyst support obtained by 6.5%w. The total
aromatics content of the product  dealuminating a Y-type zeolite. amounted
to 6.8%w.                                    6. Process according to one or
more of claims 1-5 45 wherein use is made of a catalyst containing platinum
EXAMPLE 7                                         and/or palladium as noble
metal(s). 7. Process according to claim 6 wherein use is The extrudates as
described in Example 5 were  made of between 0.05 and 3%w of noble metal(s)
on tested using a residual fraction (also known as hyd-  zeolite base.
rocracker bottoms) obtained by hydrocracking an  50   8. Process according
to claim 7 wherein use is atmospheric residue of Middle East Origin. The
feed-  made of platinum and palladium in a molar ratio of stock to be
hydrogenated contained 32 ppm sulphur.  0.25 to 0.75. The mono-aromatic
content of the feedstock to be      9. Process according to one or more of
claims 1-8 hydrogenated amounted to 6.09 mmol/1 00 g of feed-  wherein use
is made of a feedstock which has been stock and its polyaromatics content
amounted to 1.75  55  subjected to a pre-treatment. mmol/100 g of
feedstock.                             10. Process according to claim 9
wherein the pre- The test was carried out at a hydrogen partial  treatment
comprises a hydrotreatment using a Group pressure of 150 bar, a space
velocity of 0.5 kg/l/h and  VI and/or Group VIII metal compound on an
amorph- 6    9                   EP 0 303 332 B1                 10 



EXAMPLE 6                                          a hydrogen/feed ratio of
700 Nl/kg. The hydroge- nation experiment was carried out at 225C and
resul- a) preparation of catalyst                        ted in a removal
of no less than 83% of the mono-aromatics initially present in the
feedstock and A commercially available ultra-stable Y zeolite   5   of no
less than 98% removal of the polyaromatics ini- having a unit cell size of
24.35 A and containing 23%w  tially present therein. Under these rather
mild condi- of alumina [err] molar ratio 5.7) was subjec-  tions as regards
temperature over 98% of liquid ted to a treatment with 2.0 N HCI solution
at 90[err] for  product, calculated on intake, could be preserved a period
of two hours. Afterwashing and drying a ma-  indicating that hydrocracking
had not taken place to terial was obtained having a unit cell size of 24.25
A   10  any noticeable amount. and having a [err] molar ratio of 48. This
ma- terial was mixed with alumina and extrudated to give extrudates
containing 20%w of alumina. The extru-  Claims dates obtained were dried at
120[err] for twelve hours and then subjected to a calcination at 550[err]
for a   15  1. Process for the hydrogenation of hydrocarbon period of three
hours.                             oils by contacting a hydrocarbon oil
containing hyd- The extrudates thus treated were impregnated   rogenatable
components and having a boiling range with a solution of [err] and a
solution of  between 130 and 520[err] with hydrogen under condi-
Pt(NH3)4(OH)2 in [err] made up to allow after       tions causing
substantial hydrogenation using a catal- reduction with hydrogen at 400[er]
a Pt content of  20  yst comprising one or more Group VIII noble metal(s)
0.3%w on zeolite and a Pd content of 0.5%w on zeol-  on a support wherein
the support comprises a mod- ite. Prior to the treatment with hydrogen the
impreg-  ifed Y-type zeolite having a unit cell size between nated
extrudates had been subjected to drying      24.20 and 24.30 A and a [err]
molar ratio of at (twelve hours at 60[err]) and calcining (two hours at
least 25 and recovering a product containing at least 300[err]).
25   a fraction having a boiling point range between the 90%w boiling point
of the feeedstock and the final boil- b) hydrogenation experiments
ing point of the feedstock and which fraction contains on a weight basis at
least 50% of the material present The extrudates prepared as described in
in the boiling point range between the 90%w boiling Example 6a were tested
using a hydrotreated light  30  point of the feedstock and the final
boiling point of the cycle oil containing 88 ppmw of sulphur and 2.5 ppmw
feedstock. of nitrogen. Its 90%w boiling point was 339C (i.e.   2. Process
according to claim 1 wherein a catalyst containing 10 %w of material
boiling above 339[err]).  is used based on a modified Y-zeolite having a
unit The total aromatics content amounted to 41.4%w.    cell size between
24.22 and 24.28 A. The tests were carried out at a hydrogen partial press-
35  3. Process according to claim 1 or 2 wherein a ure of 50 bar, a space
velocity of 2 kg/l/h and a hyd-  catalyst is used based on a modified
Y-zeolite having rogen/feed ratio of 1000 NI/kg.                    a [err]
molar ratio above 35. 4. Process according to claim 3 wherein a catalyst c)
results                                        is used based on a modified
Y-zeolite having a 40   [err] molar ratio between 35 and 60. After
hydrogenation at 270[err] the amount of ma-     5. Process according to one
or more of claims 1-4 terial in the product boiling above 339[err] amounted
to  wherein use is made of a catalyst support obtained by 6.5%w. The total
aromatics content of the product  dealuminating a Y-type zeolite. amounted
to 6.8%w.                                    6. Process according to one or
more of claims 1-5 45  wherein use is made of a catalyst containing
platinum EXAMPLE 7                                          and/or
palladium as noble metal(s). 7. Process according to claim 6 wherein use is
The extrudates as described in Example 5 were   made of between 0.05 and
3%w of noble metal(s) on tested using a residual fraction (also known as
hyd-  zeolite base. rocracker bottoms) obtained by hydrocracking an   50
8. Process according to claim 7 wherein use is atmospheric residue of
Middle East Origin. The feed-  made of platinum and palladium in a molar
ratio of stock to be hydrogenated contained 32 ppm sulphur.  0.25 to 0.75.
The mono-aromatic content of the feedstock to be       9. Process according
to one or more of claims 1-8 hydrogenated amounted to 6.09 mmol/100 g of
feed-  wherein use is made of a feedstock which has been stock and its
polyaromatics content amounted to 1.75  55  subjected to a pre-treatment.
mrnol/1 00 g of feedstock.                             10. Process
according to claim 9 wherein the pre- The test was carred out at a hydrogen
partial   treatment comprises a hydrotreatment using a Group pressure of
150 bar, a space velocity of 0.5 kg/l/h and  VI and/or Group VIII metal
compound on an amorph- 6    11                  EP 0 303 332 B1
12 



ous carrier.                                       24.22 und 24.28 A
eingesetzt wird. 11. Process according to claim 10 wherein the      3.
Verfahren nach Anspruch 1 oder2, in welchem hydrotreatment is carried out
in such a way as to  ein Katalysator auf der Basis eines modifizierten Y-
reduce the sulphur and nitrogen levels of the feed-  Zeoliths mit einem
SiO2IAI2OrMolverhSItnis von iber stock to below 1000 ppmw and 50 ppmw,
respect-   5   .35 eingesetzt wird. ively.
4. Verfahren nach Anspruch 3, in welchem ein 12. Process according to one
or more of claims 1-  Katalysator auf der Basis eines modifizierten Y-Zeo-
11 wherein the hydrogenation is carried out at a tem-  liths mit einem
SiO2/Al2O3-Molverhaltnis zwischen 35 perature between 150 and 350C.
und 60 eingesetzt wird. 13. Process according to claim 12 wherein the   10
5. Verfahren nach einem oder mehreren der hydrogenation is carried out at a
temperature bet-  Anspruche 1 bis 4, in welchem ein Katalysatortrager ween
200 and 325[err], in particular between 225 and  eingesetzt wird, welcher
durch Entfemen von Alumi- 300C.
niumoxid(dealumination) aus einem Y-Typ-Zeolith 14. Process according to
one or more of claims 1 -  erhalten worden ist 13 wherein at least 70% of
the total amount of hyd-  15  6. Verfahren nach einem oder mehreren der
rogenatable components is hydrogenated.            Anspruche 1 bis 5, in
welchem ein Platin undloder 15. Process according to claim 14 wherein at
Palladium als Edelmetall(e) enthaltender Katalysator least 80% and in
particular more than 90% of the total  eingesetzt wird. amount of
hydrogenatable components is hydroge-        7. Verfahren nach Anspruch 6,
in welchem zwi- nated.                                        20  schen
0,05 und 3 Gewichtsprozent Edelmetall(e) auf 16. Process according to one
or more of claims 1-  Zeolithbasis eingesetzt werden. 15 wherein the
hydrogenation is carried out at a hyd-  8. Verfahren nach Anspruch 7, in
welchem Platin rogen partial pressure in the range between 20 and  und
Palladium in einem molaren Verhiltnis von 0,25: 250 bar, preferably between
20 and 200 bar and in   I bis 0,75: 1 eingesetzt werden. particular between
30 and 100 bar.            25       9. Verfahren nach einem der Anspruche I
bis 8, 17. Process according to one or more of claims 1 -  in welchem ein
Ausgangsmaterial verwendet wird, 16 wherein a kerosene feedstock is
hydrogenated.   welches einer Vorbehandlung unterworfen worden 18. Process
according to one or more of claims 1-  ist. 16 wherein a cycle oil or a
product obtained by hyd-  10. Verfahren nach Anspruch 9, in welchem die
rocracking is hydrogenated.                   30   Vorbehandlung sine
Hydrobehandlung unterVerwen- dung einer Metaliverbindung der Gruppe VI
und/oder VIII auf einem amorphen Triger umfaat. Patentansprruche
11. Verfahren nach Anspruch 10, in welchem die Hydrobehandlung derart
durchgefuhrt wird, dall die 1. Verfahren zur Hydrierung von Kohlenwasser-
35  Schwefel- und Stickstoffgehalte im Ausgangsmaterial stoffolen durch
Kontaktieren sines Kohlenwasserstof-  auf unter 1000 Gewichtsteile p.M.
bzw. 50 Gewichts- fols, welches hydrierbare Komponenten enthalt und  teile
p.M. reduziert werden. einen Siedepunktzwischen 130 und 5200C aufweist,
12. Verfahren nach einem oder mehreren der mit Wasserstoff unter
Bedingungen, welche eine     Anspruche 1 bis 11, in welchem die Hydrierung
bei wesentliche Hydrierung ausl6sen,unter Verwendung   40  einer Temperatur
zwischen 150 und 350C durchge- eines Katalysators, der ein oder mehrere
Edelmetalle  fuhrt wird. der Gruppe VIII auf einem Triger umfaSt, wobei der
13. Verfahren nach Anspruch 12, in welchem die Trager einen modifizierten
Y-Typ-Zeolith mit einer  Hydrierung bei einer Temperatur zwischen 200 und
Elementarzellengrole zwischen 24.20 und 24.30 A    3250C, insbesondere
zwischen 225 und 300C durch- und einem SiO2/Al203-MolverhAltnis von
mindestens   45  gefuhrt wird. 25 aufweist, und Gewinnen eines Produkts,
welches      14. Verfahren nach einem der Anspruche 1 bis mindestens sine
Fraktion mit einem Siedepunktbe-   13, in welchem mindestens 70% der
Gesamtmenge reich zwischen dem 90-Gewichtsprozent-Siedepunkt   an
hydrierbaren Komponenten hydriert werden. des Ausgangsmaterials und dem
Endsiedepunkt des        15. Verfahren nach Anspnuch 14, in welchem
Ausgangsmaterials aufweist, und welche Fraktion   5o
mindestens80%undinsbesonderemehrals90%der mindestens 50%, bezogen auf das
Gewicht, an Mate-.  Gesamtmenge  an  hydrierbaren  Komponenten rial
aufweist,welches im Siedepunktbereich zwischen  hydriert werden. dem  90
-Gewichtsprozent-Siedepunkt des Aus-           16. Verfahren nach einem der
Anspruche I bis gangsmaterials und dem Endsiedepunkt des Aus-       15, in
welchem die Hydrierung bei einem Wasserstoff- gangsmaterials vorhanden ist.
55   partialdruck im Bereich von 20 bis 250 barvorzugs- 2. Verfahren nach
Anspruch 1, in welchem ein    weise im  Bereich von 20 bis 200 bar und
Katalysator auf der Basis eines modifizierten Y-Typ-  insbesondere im
Bereich von 30 bis 100 bar durchge- Zeolithen mit einer
Elementarzellengr6o~e zwischen  fuhrt wird. 7    13                  EP 0
303 332 B1                14 



\n 17. Verfahren nach einem oder mehreren der
IQ.Proced6selonlarevendication9,danslequel -nsprache I bis 16, in welchem
ein Kerosin-Aus-      le pretraitement comprend un hydrotraitement utili-
gangsmaterial hydriert wird.                       sant un metal du groupe
VI etlou du groupe VIII, sur 1 8.Verfahren nach einem oder mehreren der
un support amorphe. Anspruche 1 bis 16, in welchem ein Kreislauf6l(cycle
5  11. Procede selon la revendication 10 dans oil) oder ein durch
Hydrocracken erhaltenes Produkt  lequel l'hydrotraitement est realise de
maniere A hydriert werden.                                   reduire les
teneurs en soufre et en azote de la charge en dessous de 1000 ppm et poids,
et5O ppm en poids, respectivement. Revendications
10      12. Proc6d6 selon une ou plusieurs des revendi- cations 1-11, dans
lequel I'hydrogenation est produite 1. Proc6de d'hydrog6nation d'huiles
hydrocarbo-  & une temperature comprise entre 150 et 350C. n6es par mise en
contact d'une huile hydrocarbon6e     13. Procede selon la revendication
12, dans contenant des composants hydrog6nables et ayant    lequel
I'hydrog6nation est conduite A une tempera- un intervalle d'6bullition
compris entre 130 et 520C   is  ture comprise entre 200 et 325C, en
particulier entre avec de l'hydrogene dans des conditions provoquant  225
et 300C. une hydrog6nation substantielle en utilisant un cata---  14.
Proc6de selon une ou plusieurs des revendi- lyseur comprenant un ou
plusieurs metaux nobles du  cations 1-13, dans lequel on hydrogene au moins
groupe VIII sur un support ou le support comprend  70% de la quantite
totale de composants hydrogena- K..'   une z6olite de type Y modifi6e ayant
une taille de cel-  20  bles. ule unitaire comprise entre24,20 et24,30Aetun
rap-     15. Procede selon la reyendication 14, dans port molaire
SiO2/A12O3 d'au moins 25 et en       lequel on hydrogene au moins 80% et en
particulier recueillant le produit contenant au moins une fraction  plus de
90% de la quantite totale de composants ayant un intervalle de point
d'ebullition compris entre  hydrog6nables. le point d'6bullition A 90% en
poids de ia charge et le  25  16. ProcbdA selon une ou plusieurs des
revendi- point d'ebullition final de la charge, et laquelle fraction
cations 1-15, dans lequel on procAde a Ihydrogdna- contient sur une base
ponderale au moins 50% de la  tion A une pression partielle d'hydrogene
comprise matiere presente dans l'intervalle de point d'ebullition  dans un
intervalle allant de 20 a 250 bars, de prefe- compris entre le point
d'ebullition A 90% en poids de  rence de 20 A 200 bars et en particulier de
30 a 100 la charge et le point d'ebullition final de la charge.    30
bars. 2. Procede selon la revendication 1, dans lequel   17. Procede selon
l'une ou plusieurs des reven- on utilise un catalyseur A base d'une zeolite
Y modi-  dications 1-16, dans lequel on hydrogene une charge fiMe ayant une
taille de cellule unitaire comprise entre  de kerosAne. 24,22 et 24,28 A.
18. Procede selon l'une ou plusieurs des reven- 3. Procede selon la
revendication 1, dans lequel  35  dications 1-16, dans lequel on hydrogene
une huile de on utilise un catalyseur A base d'une zeolite Y modi-
recyclage ou un produit obtenu par hydrocraquage. fiee ayant un rapport
molaire SiO2/ AJ203 superieur a 35. 4. Proc6d6 selon la revendication 3,
dans lequel on utilise un catalyseur A base d'une zeolite Y modi-  40 fiee
ayant un rapport molaire SiO2IAI2O3 compris entre 35 et 60. 5. Procede
selon une ou plusieurs des revendica- tions 1-4, ou l'on utilise un support
de catalyseur obtenu par desalumination d'une z6olite de type Y.    45 6.
Procede selon l'une quelconque des revendi- cations 1-5, dans lequel on
utilise un catalyseur contenant du platine et/ou du palladium comme metal
(metaux) noble(s). 7. Proced6 selon la revendication 6, dans lequel  5o on
utilise entre 0,05 et 3% en poids de metal(mdtaux) noble(s) sur la base de
la z6olite. 8. Proced6 selon la revendication 7, dans lequel on utilise du
platine et du palladium dans un rapport molaire de 0,25 A 0,75. 9. Procede
selon une ou plusieurs des revendica- tions 1-8, dans lequel on utilise une
charge qui a ete soumise A un pretraitement
H    


