
994,285                                    Liquid hourly space velocity
1.4-1.7 litres of
feed per hour
per litre of
catalyst              5             Reactor outlet pressure        23 atm.
gauge                                   H[err]/oil mole ratio
14/1 to 20/1                                   Weighted average bed
temperature                      477-496[err]C.
Research octane number of the    101             10
reformate, after addition of             3 ml tetraethyllead, per
3,785 1 of reformate                  Composition of the fresh catalyst was
0.75%w   quantity of water containing a corrosion in-                 Pt,
0.30%w C1 and 0.40%w F on alumina.    hibitor was injected into the inlet
of the pro- 15    The deactivated catalyst was regenerated  duct condensers
to reduce excessive corrosion                 and reactivated by the
following procedure.  in the cold end of the plant.                 After
injection of the hydrocarbon feed was    Upon completion of the
reactivation opera-  65                 terminated, hydrogen circulation
was main-  tion injection of water and trichloroethylene
tained for two hours to remove residual hydro-  were discontinued and the
system was purged             20  carbons. Hydrogen was then removed from
with air and then with nitrogen to remove                  the system by a
purge with flue gas. The  CO[err] and oxygen. Hydrogen was then intro-
catalyst temperature during the purges reduced  duced into the system to
purge the nitrogen  70                  to about 385[err]C., the
circulation rate of the flue  and reduce the platinum prior to admitting
gas being about 700,000 nm[err] per day. Suffici-  hydrocarbon feed. The
activity and selectivity 



25  ent air was injected into the flue gas to pro-  of the regenerated and
reactivated catalyst were                  vide 0.5%v (%v means percent by
volume)  substantially that of the fresh catalyst. It is       oxygen at
the reactor inlet.  Carbon was  to be realized that the time required for
the  75                  burned from the catalyst with the dilute air,
regeneration - reactivation of the catalyst may
temperature of the catalyst not exceeding about  vary somewhat depending
upon, for example,              30  454[err]C. Time required for this
carbon burn-  the particular size of the unit involved, and
off at a low temperature was about six hours.  the particular chlorine
levels desired.                  The temperature was then increased to
510[err]C.    Although the method of the invention has   80
and the oxygen concentration was increased  been described primarily with
respect to plati-                  from 0.5%v to 2.0%v to complete bum-off
of  num catalysts used in the catalytic reforming              35  the
carbon. This carbon burning was at a  of naphthas, the invention is not
limited as to                  high temperature completed in about 14
hours.  the conversion process in which the catalyst                  Upon
completion of the carbon burn at a high  is used. The invention is
applicable also to  85                  temperature, air injection rate was
increased  platinum catalysts which are widely known for
to purge CO[err] from the system.  The CO[err]  such other conversion
reactions as the isomeri-              40  purge required approximately two
hours.    zation of light hydrocarbons, e.g. pentanes
After the oxygen concentration of the recycle  and hexanes; hydrocracking
of high boiling                   gas had reached 15%v, trichloroethylene
and  hydrocarbons, e.g. catalytically cracked gas  90
steam were injected into the circulating gas  oils; hydrotreating light
distillates, e.g. furnace                   upstream  of the reactor in an
amount to pro-  oils, for reduction of the pour point of the
45  vide 0.05%  m  chlorine and 2%  m water.  oil.    The flue gas
circulation rate had been in-    WHAT WE CLAIM  IS:-
creased to approximately 1,130,000 nm[err] per    1. A method for the
regeneration and re- 95                   day. This peak injection period
was continued  activation of a deactivated supported platinum
until the total amount of chlorine injected was  catalyst which is
contained in at least one bed               50  equivalent to that required
to bring the total  and on which carbonaceous deposits have been
catalyst quantity to about 0.5% w chlorine,  accumulated, in which at least
a portion of the                   based on the catalyst. This injection
was com-  carbonaceous deposits is removed by burning, 100
pleted in 1.5 hours, after which the chlorine  after which a gaseous
mixture comprising oxy-                   injection rate was reduced by a
factor of about  gen, steam, chlorine and/or a decomposable
55  6 to provide a water - to - chlorine mole  chlorine compound is passed
through the                   ratio of 250/1.  This chlorine "smoothing"
catalyst bed or beds at a temperature of at                   phase was
completed in about 11.5 hours.  least 371[err]C. in a first step, the molar
ratio 105 



The temperature and the pressure during the  of steam to chlorine in said
gaseous mixture                   reactivation step were about 510[err]C.
and 5  being such as to provide an equilibrium chlo-               60  atm.
gauge, respectively.  A  considerable rine content of at least about 0.5%
by weight                                                    994,285
5                        Liquid hourly space velocity    1.4-1.7  litres of
feed per hour
per litre of
catalyst                         Reactor outlet pressure           23 atm.
gauge                         H[err]/oil mole ratio             14/1 to
20/1                         Weighted average bed
temperature                       477-496[err]C.
Research octane number of the    101 10                     reformate,
after addition of                        3 ml tetraethyllead, per
3,785 1 of reformate      Composition of the fresh catalyst was 0.75%w
quantity of water containing a corrosion in-     Pt, 0.30%w C1 and 0.40%w F
on alumina.    hibitor was injected into the inlet of the pro- 15    The
deactivated catalyst was regenerated  duct condensers to reduce excessive
corrosion     and reactivated by the following procedure.  in the cold end
of the plant. 



After injection of the hydrocarbon feed was    Upon completion of the
reactivation opera-  65     terminated, hydrogen circulation was main-
tion injection of water and trichloroethylene     tained for two hours to
remove residual hydro-  were discontinued and the system was purged 20
carbons. Hydrogen was then removed from   with air and then with nitrogen
to remove     the system by a purge with flue gas. The  CO[err] and oxygen.
Hydrogen was then intro-     catalyst temperature during the purges reduced
duced into the system to purge the nitrogen  70     toabout 385[err]C., the
circulation rate of the flue  and reduce the platinum prior to admitting
gas being about 700,000 nm[err] per day. Suffici-  hydrocarbon feed. The
activity and selectivity 25  ent air was injected into the flue gas to pro-
of the regenerated and reactivated catalyst were     vide 0.5%v (% v means
percent by volume)  substantially that of the fresh catalyst It  is
oxygen at the reactor inlet.  Carbon was  to be realized that the time
required for the  75 burned  from   the  catalyst with the dilute air,
regeneration - reactivation of the catalyst may      temperature of the
catalyst not exceeding about  vary somewhat depending upon, for example, 30
454[err]C. Time required for this carbon burn-  the particular size of the
unit involved, and      off at a low temperature was about six hours.  the
particular chlorine levels desired.      The  temperature was then
increased to 510[err]C.    Although the method of the invention has  80
and the oxygen concentration was increased  been described primarily with
respect to plati-      from 0.5% v to 2.0% v to complete burn-off of  num
catalysts used in the catalytic reforming 35  the carbon.  This carbon
burning was at a  of naphthas, the invention is not limited as to      high
temperature completed in about 14 hours.  the conversion process in which
the catalyst      Upon completion  of the carbon burn at a high  is used.
The invention is applicable also to  85  temperature, air injection rate
was increased  platinum catalysts which are widely known for      to purge
CO[err] from the system.  The CO[err]  such other conversion reactions as
the isomeri- purge  required approximately two hours.         zation of
light hydrocarbons, e.g. pentanes        After the oxygen concentration of
the recycle  and hexanes; hydrocracking of high boiling      gas had
reached 15% v, trichloroethylene and  hydrocarbons, e.g. catalytically
cracked gas  90      steam were injected into the circulating gas  oils;
hydrotreating light distillates, e.g. furnace      upstream  of the
reactor in an amount to pro-  oils, for reduction of the pour point of the
45   vide 0.05%  m  chlorine and 2%  m  water.  oil.      The flue gas
circulation rate had been in-    WHAT WE CLAIM  IS:-      creased to
approximately 1,130,000 nm[err] per    1. A method for the regeneration and
re- 95      day.  Thus peak injection period was continued  activation of a
deactivated supported platinum      until the total amount of chlorine
injected was  catalyst which is contained in at least one bed 



50  equivalent to that required to bring the total  and on which
carbonaceous deposits have been      catalyst quantity to about 0.5%w
chlorine,  accumulated, in which at least a portion of the      based on
the catalyst. This injection was com-  carbonaceous deposits is removed  by
burning, 100      pleted in  1.5 hours, after which the chlorine  after
which a gaseous mixture comprising oxy-      injection rate was reduced by
a factor of about  gen, steam, chlorine and/or a decomposable  55  6 to
provide a water - to - chlorine mole  chlorine compound is passed through
the      ratio of 250/1.  This chlorine "smoothing"  catalyst bed or beds
at a temperature of at      phase was completed in about 11.5 hours.  least
371[err]C. in a first step, the molar ratio 105      The temperature and
the pressure during the  of steam to chlorine in said gaseous mixture
reactivation step  were about 510[err]C. and 5  being such as to provide an
equilibrium chlo-  60  atm. gauge, respectively.       A  considerable
rine content of- at least about 0.5% by weight              6
994,285      on an upstream portion of the catalyst bed  which the first
step is continued until the      or beds based  on this catalyst portion,
said  amount of chlorine deposited on the upstream      first step being
continued until the amount of  portion of the catalyst bed  or  beds is 0.9
to      chlorine deposited on the upstream  portion   1.1 times the
theoretical amount required to  60  5  of the catalyst is substantially
equivalent to  bring the total catalyst to the final desired      the
theoretical amount required to bring the  chlorine content.      total
catalyst to the desired level, whereafter    13. A method as claimed in any
one      in a second step the steam to chlorine ratio  preceding claims, in
which the desired      in the gaseous mixture is increased to a value
chlorine content of the catalyst is in the range  65  10  substantially not
higher than that which gives  of from   0.1 to 3%  by weight      the
desired final equilibrium chlorine content    14. A method as claimed in
any one of the      on the catalyst, this second step being con-  preceding
claims, in which the first step is      tinned until the total catalyst is
substantially  continued during about 1 to 3 hours. 



at equilibrium.                                  15. A method as claimed in
any one of 70  15    2. A method as claimed in claim  1, in  the preceding
claims, in which during the      which the carbonaceous deposits are
removed  second step the steam content of the gaseous      at a temperature
below about 566[err]C.       mixture used is about 2.0%m.      .3. A method
as claimed in claim 2, in which  16.A method as claimed in any one of the
the carbonaceous deposits are removed at a  preceding claims, in which
during the second  75 20  temperature below about 454[err]C.
step the molar ratio of steam to chlorine in        4. A method as claimed
in any one  of the  the gaseous mixture is slightly lower than is
preceding claims, in which the gaseous mix-  required to give the desired
final chlorine con-      ture is passed through the catalyst bed or  tent
of the catalyst.      beds at a temperature up to 566[err]C.          17. A
method as claimed in any one of 80 25    5. A  method as claimed in claim
4 in  the preceding claims, in which during the      which the  gaseous
mixture is passed through  second step the molar ratio of steam to chlorine
the catalyst bed or beds at a temperature  in  in the gaseous mixture is
above about 150 to      the range 482[err]C. to 510[err]C .
1.      30    6. A method as claimed in any one of the  18. A method as
claimed in any one of the  85      preceding claims, in which the gaseous
mixture  preceding claims, in which the second step      is passed through
the catalyst bed or beds at  is continued during about 12 to 20 hours.   a
pressure in the range of from 5 to 7 atm.    19. A  method as claimed in
any  one of     gauge.                                        the preceding
claims, in which the sytem con-        7. A method as claimed in any one of
the  taining  the  catalyst having  substantially the   90 35  preceding
claims, in which  the gaseous mixture  desired final  chlorine content is
purged, while     comprises trichloroethylene.                  hot, with
air and then, while still hot with        8. A  method as claimed in any
one of the  nitrogen.     preceding claims, in which during the first
20. A method as claimed in any one of the     step, the molar ratio of
steam to chlorine in  preceding claims, in which after the purge with  95
40  the gaseous mixture is such as to provide an  nitrogen hydrogen is
passed over the catalys,     equilibrium chlorine content of at least about
2 1. A  method for regenerating and reactivat-     0.6%  by weight on the
upstream portion of  ing a catalyst, substantially as  described herein.
the catalyst bed or beds.                       22. Supported platinum
catalysts whenever        9.  A method as claimed in claim  5 in
regenerated and reactivated with the method 45  which during  the first
step the molar ratio of  according to any one of  the preceding claims
steam to chlorine of the gaseous mixture is    23. A process for the
conversion of hydro- 



less than about 150 to 1.                     carbons or hydrocarbon
mixtures in which, a       10  A method as claimed in any one of the
supported platinum catalyst which is regener-     preceding claims, in
which during the first  ated and reactivated according to any one of
105 50 step the chlorine content of the gaseous mix-  claims 1-19, is used
therein.     ture is not higher than 0.05%m.                 24.
Hydrocarbons, or hydrocarbon mixtures       11. A method as claimed in any
one of the  whenever obtained by the process according     preceding
claims, in which during the first  to claim 21, or mixtures comprising them
step the steam content of  the gaseous mixture       KILBURN & STRODE 55
is   about 2.0% m.            Chartered Patent Agents,       12. A method
as claimed in claim  1, in             Agents for the Applicants.
Leamington Spa: Printed for Her Majesty's Stationery Office, by the Courier
Press            (Leamington) Ltd.-1965. Published by The Patent Office, 25
Southampton Buildings                           London, W.C.2, from which
copies may be obtained.               SPECIFICATION No. 994,285
Amendment No. 1  Page 2, line 102, for "chloride" read     "chlorine" Page
4, line 53, after "Preferably" insert     "during"    


