
The same catalysts were also utilized in  The results of these runs at four
different               runs in which the conversion (volume per-
operating temperatures are shown in Table  cent distilled) at 343[err]C.
was determined.  III.                                        5
TABLE II                                                     Conversion
(Vol. %  distilled at 343[err] C)                       Catalyst
A            B           C           D                        Operating
Temp., [err]C.                           274                      -
44          57           69                          288
52           59          68           76                           302
72           74          82           84                          .316
92          93           95           98                 It is therefore
evident that the catalyst D,  conversion rates. However, the use of these
which was calcined at 760[err]C., exhibited a  calcination temperatures
resulted in shrinkage  20         10  substantial increase in the
conversion or  of the catalyst, with a resultant increase in
hydrocracking of the charge stock into the  the apparent bulk density,
thereby necessitat-             desired products at milder operating cond-
ing  the  use of a greater weight of catalyst             tions (lower
temperatures of 274[err] and 288[err]  For example, four 100 cc. catalyst
portions             C.) than did the catalysts which were cal-  produced
under otherwise equal conditions  25         15  cined or oxidized at lower
temperatures.    but calcined at different temperatures had
It was also found that the use of catalysts  different relative weights as
shown in the             which were oxidized at temperatures of 816[err],
following Table:             871[err] and 927[err]C. resulted in relatively
good   



TABLE IV                      Oxidation Temp., [err]C.       760       816
871          927                      Weight of 100-cc portion   70
73           80          86          30                 EXAMPLE III
method set forth in Example I above. Sep-              A catalyst base was
prepared in a manner  arate hydrocracking catalysts were then pre-
similar to that set forth in Example I above.  pared by oxidizing nickel
nitrate on the silica-  55            Following the recovery of the base in
the form   alumina at various temperatures. Five separate            of
pills, 1.0 cc. of platinum  stock solution  catalysts were prepared,
Catalysts I, II and 35  containing .311 g. of platinum per cc. was  III
were prepared by adding nickel nitrate to   diluted to 90 cc. with water
plus 2 cc. of the silica-alumina so that 1% nickel was in
hydrochloric acid. The solution was poured  the finished catalyst and
oxidizing at tem-  60            over 78 g. of the base pills in a rotating
peratures of 593[err], 649 and 704[err]C, respec-            steam drier
and dried for 2 hours. Following  tively; Catalysts IV and V were prepared
by       40  this the catalyst was divided into 3 portions,  adding nickel
nitrate to the silica-alumina so           catalyst E being oxidized in a
muffle oven  that the finished catalyst contained 6% nickel           for l
hour at 649[err]C., catalyst F was oxidized  on the silica-alumina, and by
oxidizing at  65       at 704[err]C. and catalyst G at 760[err]C. Follow-
704[err] and 760[err]C., respectively. The oxidation       ing this the
catalysts were then reduced for  was followed in each case by reducing
treat-     one-half hour in the presence of hydrogen at  ment with hydrogen
as set forth in Example a temperature of 427[err] C. The hydrocracking  I.
The  hydrocracking  activity  of these           activities of these
catalysts differed  in the   catalysts was tested by treating a White Oil
70           same way as shown for the analogous catalysts   in a manner
similar to that set forth in           B, C and D in Example II.
Example II above. That is a 100 cc. sample           EXAMPLE IV
of each of the Catalysts I, II, II, IV and V             In this example a
catalyst base comprisng  was tested in runs at a temperature of 274[err]
silica-alumina  was prepared according  to the  C., a pressure of about 102
atmospheres, a  75     



6                                      917,469    liquid hourly space
velocity of 1 and with  activity for hydrocracking of the palladium
recycle hydrogen supplied at a rate of 535  on sililca-alumina was set at
100    cubic meters per cubic meter of charge stock.    The effect of the
oxidation temperatures of    A catalyst which comprises .4%  palladium  the
various catalysts on the activity for hydro-  10 5  on silica-alumina was
used as a standard for  cracking is shown in the following Table:    the
hydrocracking  activity.  The relative
TABLE V                      Catalyst    Oxidation temperature, [err]C.
Relative Activity                         I                    593
100                         II                   649                   109
III                  704                   133                         IV
704                   214                         V                    760
254          It is readily apparent from  the above  and a Group VIII metal
are prepared by      Table that the catalysts which were oxidized
impregnating a silica-alumina base which has  15  at temperatures in the
range of from 704[err]  been prepared according to the method set      to
760[err]C possess a much higher hydro-  forth in Example I above with a
mixture of      cracking activity than do the catalysts which  nickel
nitrate and ammonium molybdate in  60      were oxidized at lower
calcination tempera-  either an acidic or basic medium, oxidizing
tures.                                      the thus prepared pills by
heatng them in  20                 EXAMPLE V                    a muffle
furnace to a temperature of about         A catalyst base similar to that
set forth in  704[err]C., maintaining them at this tempera-      Example I
above was prepared and ammo-  ture in air for a period of about 1 hour, and
65. 



nium  molybdate was added thereto in an  treating the oxidized pills will
hydrogen in      amount so that the finished catalyst contained  the same
manner as described in Example I.  25  3% molybdenum on the silica-alumina
base.       One catalyst was oxidized at 427 C. and the    WHAT WE CLAIM
IS:-       other was oxidized at 704[err]C. in a muffle    1. Aprocess for
preparing a hydrocracking       oven for a period of one hour. The hydro-
catalyst, characterized in that a refractory  70       cracking activity of
these catalysts was deter- solid support having cracking activity and   30
mined by processing a White Oil having a  consisting essentially of silica
and at least one       boiling range of 371[err] to 482[err]C. over 100
oxide of the group of alumina, magnesia,       cc. of each of the catalysts
at a temperature  zirconia and thoria is impregnated with a       of
316[err]C., a pressure of 102 atmospheres, a  solution of at least one of
the compounds of 75       liquid hourly space velocity of 1, 2 and 4  the
metals of Groups VIA and VIII of the  35  and with recycling of 535 cubic
meters of  Periodic Table  of Elements, said solution       hydrogen gas
per cubic meter of charge. The  constituting the source of an active hydro-
catalysts were compared on the basis of the  genating  metal component in
the  final       liquid hourly space velocity which gives a  catalyst, the
impregnated support is heated  80       60%  conversion boiling at 343[err]
C. These  in an oxidizing atmosphere at a temperature   40  catalysts were
compared with a reference  substantially in the range of from  700 to
catalyst comprising .4%  palladium on silica-  760[err]C  for a period of
from  1 to 8 hours        alumina, having a relative activity of 100.  and
the thus oxidized composite is subjected        The  molybdenum
hydrocracking  catalyst  to a reducing treatment with hydrogen at an  85
which was. oxidized at 427[err]C. exhibited a  elevated temperature.    45
relative activity of 14 as compared to a value    2. Process according to
claim  1,  charac-        of 68 for the molybdenum catalyst which had
terized in that the refractory support having      been oxidized at a
temperature of 704[err]C.    cracking activity is impregnated with a solu-
Therefore, it has been shown that catalysts  tion which imparts to the
final catalyst the 90        which are calcined at temperatures ranging
entire active hydrogenating metal component    50  from about 700[err] to
about 760[err] C. will possess  in an amount calculated as metal, of from
higher hydrocracking  activity  than  those  0.01 to 20% by weight of the
catalyst, the         which are calcined below this temperature
impregnated support is dried and then sub-         range.
jected to the heating in an oxidizing atmo-  95           Similarly
effective hydrocracking catalysts  sphere, and the oxidized composite is
treated    55  containing a mixture of a Group VI A metal  with hydrogen at
a temperature substantially   



6                          917,469     liquid hourly space velocity cf 1
and with  activity for hydrocracking of the palladium     recycle hydrogen
supplied at a rate of 535  on silica-alumina was set at 100.     cubic
meters per cubic meter of charge stock.   The effect of the oxidation
temperatures of     A catalyst which comprises .4%  palladium  the various
catalysts on the activity for hydro-  10 5  on silica-alumina was used as a
standard for  cracking is shown in the following Table:     the
hydrocracking  activity.  The relative
TABLE V                      Catalyst     Oxidation temperature, [err]C.
RelativeActivity                          I                    593
100                          II                   649                   109
III                  704                   133                          IV
704                   214                          V                    760
254         It is readily apparent from  the above  and a Group VIII  metal
are prepared by     Table that the catalysts which were oxidized
impregnating a silica-alumina base which has 15  at temperatures in the
range of from  704[err]  been prepared according to the method set 



to 760[err]C. possess a much higher hydro-  forth in Example I above with a
mixture of     cracking activity than do the catalysts which  nickel
nitrate and ammonium molybdate in  60     were oxidized at lower
calcination tempera-  either an acidic or basic medium, oxidizing
tures.                                      the thus prepared pills by
heating them in 20                 EXAMPLE V                    a muffle
furnace to a temperature of about        A catalyst base similar to that
set forth in  704[err]C., maintaining them  at this tempera-     Example I
above was prepared and ammo-  ture in air for a period of about 1 hour, and
65     nium  molybdate was added thereto in an  treating the oxidized pills
will hydrogen in     amount so that the finished catalyst contained  the
same manner as described in Example I. 25  3%  molybdenum on the
silica-alumina base.     One catalyst was oxidized at 427[err]C. and the
WHAT WE CLAIM IS: -     other was oxidized at 704[err]C. in a muffle    1.
A process for preparing a hydrocracking     oven for a period of one hour.
The hydro-  catalyst, characterized in that a refractory  70     cracking
activity of these catalysts was deter-  solid support having cracking
activity and 30  mined by processing a White Oil having a  consisting
essentially of silica and at least one     boiling range of 371[err] to
482[err]C. over 100  oxide of the group of alumina, magnesia,     cc. of
each of the catalysts at a temperature  zirconia and thoria is impregnated
with a     of 316[err]C., a pressure of 102 atmospheres, a  solution of at
least one of the compounds of  75     liquid hourly space velocity of 1, 2
and 4  the metals of Groups VI A and VIII of the 35 and with recycling of
535 cubic meters of  Periodic Table of Elements, said solution     hydrogen
gas per cubic meter of charge. The  constituting the source of an active
hydro-     catalysts were compared on the basis of the  genating metal
component in  the  final     liquid hourly space velocity which gives a
catalyst, the impregnated support is heated  80     60%  conversion boiling
at 343[err]C. These  in an oxidizing atmosphere at a temperature 40
catalysts were compared with a reference  substantially in the range of
from  700 to     catalyst comprising 4% palladium on silica-  760[err]C.
for a period of from 1 to 8 hours     alumina, having a relative activity
of 100.  and the thus oxidized composite is subjected     The  molybdenum
hydrocracking  catalyst  to a reducing treatment with hydrogen at an  85
which was oxidized at 427[err]C. exhibited a  elevated temperature. 45
relative activity of 14 as compared to a value    2. Process according to
claim  1, charac-     of 68 for the molybdenum catalyst which had  terized
in that the refractory support having     been oxidized at a temperature of
704[err]C.    cracking activity is impregnated with a solu-     Therefore,
it has been shown that catalysts  tion which imparts to the final catalyst
the 90     which are calcined at temperatures ranging  entire active
hydrogenating metal component 50  from about 700[err] to about 760 C. will
possess  in an amount calculated as metal, of from 



higher hydrocracking  activity  than  those  0.01 to 20% by weight of the
catalyst, the    which are calcined below this temperature  impregnated
support is dried and then sub-    range.
jected to the heating in an oxidizing atmo-  95        Similarly effective
hydrocracking catalysts  sphere, and the oxidized composite is treated 55
containing a mixture of a Group VI A metal  with hydrogen at a temperature
substantially              in the range of from 260 to 540[err]C. for a
platinum or palladium in an amount which     period of from one-half to one
hour.      imparts to the final catalyst between 0.01 and     3. Process
according to claim 2, charac-  10% by weight of platinum or palladium.
terized in that a synthetic support consisting    7. Process according to
any one of the  5  of approximately 63% by weight of alumina  claims 1 to
6, characterized in that the  30     and 37%  by weight of silica is
impregnated  reducing treatment of the oxidized composite     with an
aqueous solution containing nickel  is effected in a hydrocraching reaction
zone     nitrate in an amount which imparts to the  prior to any contact of
the composite with     final catalyst a nickel content of from  1 to  the
hydrocarbon charge to be converted with 10  6%  by weight.
the aid of the catalyst.                    35       4. Process according
to claim 2, charac-    8. The process of preparing a hydro-     terized in
that a synthetic support consisting  cracking catalyst as claimed in claim
1 and     essentially of silica and alumina is impreg-  substantially as
described.     nated with an aqueous solution containing    9.
Hydrocracking catalyst whenever pro- 15  nickel nitrate and ammonium
molybdate.     duced by the process of one of the claims 1  40        5.
Process according to claim 2, charac-  to 8.     terized in that a
synthetic support consisting    10. The process of hydrocracking a hydro-
essentially of silica and alumina is inpreg-  carbon oil whenever performed
in the pres-     nated with an aqueous solution containing a  ence of a
catalyst produed by the process of 20  compound of platinum or palladium.
one of the claims 1 to 8.                   45        6. Process according
to claim 5, charac-        J. Y. & G. W. JOHNSON, 



terized in that a support consisting of approxi-    47, Lincoln's Inn
Fields,      mately 63%  by weight of alumina and 37%
London, W.C.2,      by weight of silica is impregnated with an
Chartered Patent Agents, 25  aqueous solution containing the compound of
Agents for the Applicants.             Leamington Spa: Printed for Her
Majesty's Stationery Office, by the Courier Press            (Leamington)
Ltd.-1963. Published by The Patent Office, 25 Southampton Buildings,
London, W.C.2, from which copies may be obtained.
ERRATA                               SPECIFICATION NO. 917,469        Page
2, line 33, for. "or ching" read "cracking"      Page 2, line 93, for.
"platinum or palladium" read "nickel"      Page 2, line 93, after "of"
insert "from 1 to 6% by weight, or with an aqueous     solution of a
compound of platinum or palladium in an amount which imparts to     the
final catalyst a platinum or palladium content of"      Page 2, line 95,
for. "support" read "supports"  THE PATENT OFFICE   15th April 1963
DS 73308/1(12)/R.109 200 4/63 PL    


