
EP 0 260 580 B1 Description The present invention relates to the art of
catalytic cracking of hydrocarbons. Particularly, the invention relates to
the restoration of cracking catalysts which have contacted a hydrocarbon
feedstock. More 5   particularly, the invention relates to the passivation
of contaminating metals, deposited onto cracking catalysts which have
contacted a hydrocarbon feedstock, through the utilization of passivating
agents. Background of the Invention 10     Fossil fuels are one of the
world's leading sources of energy. However, known oil reserves are finite;
therefore, there exists a need to improve the process for converting crude
oil into usable petroleum products. The rising demand for oil and oil
products has led to the conversion of higher molecular weight crude oils
into these desired products. One method of accomplishing this conversion is
by reducing the molecular 15  weight of these heavy crude oils. One
principal method utilized in reducing the molecular weight of hydrocarbons
is referred to as "catalytic cracking". Generally, with this method,
hydrocarbon feedstocks containing higher molecular weight hydrocarbons have
their molecular weight reduced (i.e. "cracked") by being contacted under
elevated temperatures with a cracking catalyst thereby producing light
distillates such as gasoline. 20     In the catalytic cracking of
hydrocarbon feedstocks, particularly heavy feedstocks, metals such as
nickel, iron, copper and/or cobalt, present in the feedstocks, become
deposited on the cracking catalyst promoting excessive hydrogen and coke
formations. Since the production of hydrogen and/or coke generally has an
adverse effect on the production of usable products, these are undesirable
products of a cracking process. Although the cracking catalyst does undergo
a regeneration process, the metal con- 25 taminants, which cause the
excessive formation of hydrogen and coke, are not removed by a catalyst
regeneration operation. Therefore, there exists a need to mitigate the
adverse effects of contaminating metals on cracking catalysts. One method
of mitigating a portion of these adverse effects is through a process
called metals passivation. As used hereinafter, the term  "passivation" is
defined as a method for decreasing the 30 detrimental catalytic effects of
metal contaminants. In accordance with such a metals passivation process,
the terms "metal contaminants and/or contaminating metals" as used herein,
refer to metals selected from the group consisting essentially of nickel,
iron, copper and cobalt which become deposited on the cracking catalyst
during a catalytic cracking process. Therefore, by passivating the
contaminating metals on cracking catalysts, the catalysts' life and desired
product yields can be prolonged and increased respectively. 35     It is
known that some of the aformentioned metal deposits, which contaminate
cracking catalysts, can be passivated by contacting the contaminated
catalyst with various metals passivating compounds. One particular type of
metals passivating compound is a solid passivating agent suspended in a
liquid medium. There are, however, inherent problems associated with such a
compound. The first problem concerns the stability of the suspended
compound. Specifically, in the past, it was difficult to arrive at a
composition which would maintain the solid particles suspended for a long
period of time. This low degree of stability causes many problems. For
example, one such problem is variations in concentrations of the suspended
passivating agent. Thus, it becomes very difficult to determine the amount
of passivating agent actually being discharged into the catalytic cracking
unit. Moreover, another problem resulting from poor stability is that of
creating a requirement to continually agitate the aqueous suspension.
However, even when 45 continually agitated, the particles of passivating
agent begin to settle the instant that agitation ceases; thus, reverting to
the first problem of varying concentrations of passivating agent being
suspended in the aqueous solution. Therefore, one object of this invention
is to provide a catalyst restoring process using suspended passivating
agents which have an improved degree of stability. Another inherent problem
associated with conventional aqueous suspensions of metals passivating 50
agents concerns the viscosity of the suspended solution. In the past, it
has been difficult to arrive at a composition which is stable and effective
and also maintains a low viscosity. In commercial applications a
passivating agent suspended in solution which has a high viscosity often
causes many problems. These problems arise since an aqueous passivating
agent generally must be pumped through various conduits and ultimately
dispersed into a catalytic cracking system at a relatively high velocity.
When the aqueous 



55  passivating agent is viscous, commercial applications becomes often
very difficult and sometimes even impossible. Moreover, the need for a low
viscosity aqueous suspension becomes greater as the geograph- ical ambient
temperature decreases. For example, in refineries where the ambient
temperature nears [err], a solution having a low viscosity is desired.
Therefore, another object of this invention is to provide a 2    EP 0 260
580 B1 catalyst restoring process using suspended passivating agents which
are stable and have a low viscosity. EP-A 0 130 543 discloses an aqueous
antimony sol composition useful for restoring the activity of metal
contaminated molecular sieve cracking catalysts which comprises antimony in
the form of antimony pentoxide and a water soluble surfactant which is
capable of producing an oil-in-water emulsion. The 5  antimony sol is added
to the feed stream going into a catalytic cracking unit. US 4 255 287
discloses a catalyst prepared by contacting a conventional catalytic
cracking material with a mixture comprising an antimony treating agent and
a tin treating agent, where the antimony agent can be antimony trioxide.
The catalyst is heated prior or during use in the cracking process to an
elevated temperature in an oxidizing or reducing atmosphere. Such heating
can occur in the catalytic cracker, in the 10  catalyst regenerator, or in
a vessel separate therefrom. When used in a process for restoring used
cracking catalyst, the antimony and tin treating agents are continuously
metered into the cracking reactor via introduction into the feed stock. The
Austrian patent AT-B 33 192/78 discloses a catalytic cracking process by
which an added passivating agent comprises used antimony containing
catalyst fines, where the fines have been removed 15  from another cracking
process in which antimony has been used to restore catalyst activity. The
passivating agent is added to the catalyst reactor. The conventional method
of carrying out the metals passivation process is then by dispersing the
selected metals passivating agent either directly into the hydrocarbon
cracking reactor or into the hydrocarbon feedstream. While these methods
have been successful, there is always a need for new and 20  improved
metals passivation processes. Therefore, another object of this invention
is to provide an improved metals passivation process resulting in a more
efficient method of introducing the passivating agent into or onto a
contaminated catalyst so as to improve the degree of metals passivation.
Summary of the Invention 25 In accordance with the invention, a process for
restoring the activity of a hydrocarbon cracking catalyst is provided as
defined in the claims. This invention provides an improved process wherein
at least one adverse affect of metal contaminants, such as nickel, iron,
copper and/or cobalt in or on a hydrocarbon cracking catalyst, is precluded
or 30  mitigated by contacting the contaminated cracking catalyst during
the catalytic cracking process with improved stable aqueous suspensions of
passivating agents comprising antimony trioxide. The composi- tions of
suspended passivating agents, may be described as follows: 1. compositions
comprising an aqueous suspension of antimony oxide using vinyl copolymers
as suspending agent; 35    2. compositions comprising an aqueous suspension
of antimony oxide using diesters of phosphoric acid as suspending agent; or
3. compositions comprising an aqueous suspension of antimony oxide using
cellulose derivatives as suspending agent. In another aspect, the overall
viscosity of a liquid suspension of a metals passivation agent is reduced
40  by utilizing at least two different particle ranges of a metals
passivation agent. According to this invention a more efficient utilization
of a metals passivation agent is provided by introducing the selected
metals passivation agent into the catalyst regeneration cycle. Further
objects, embodiments, advantages, features and details of this invention
will become apparent to those skilled in the art from the following
detailed description of the invention and the appended claims, 



45  as well as a description of the drawing which is briefly described as
follows. Brief Description of Drawing FIGURE 1 is a diagramatic
illustration of a hydrocarbon catalytic cracking unit. 50 Detailed
Description of the Invention In accordance with this disclosure, the term
"cracking catalyst" refers to any catalytic cracking material which may be
suitable for cracking hydrocarbons. If desired, the cracking catalyst can
contain a combustion 55  promoter such as platinum or chromium. A
"conventional cracking catalyst" as disclosed herein can be any of those
cracking catalysts commonly employed in the catalytic cracking of
hydrocarbons. Such conven- tional cracking catalysts generally contain
silica or silica-alumina. Furthermore, such conventional cracking catalysts
are frequently associated with zeolitic materials. Zeolite-modified,
silica-alumina catalysts are 3    EP 0 260 580 B1 particularly applicable
in this invention. The term "modified cracking catalyst" as used herein
refers to any cracking catalyst which has been modified by being contacted,
either prior to or during the catalytic cracking process, by any metals
passivating agent. 5      As used herein, a "used cracking catalyst" and/or
a "contaminated (cracking) catalyst" refers to any cracking catalyst which
has contacted a hydrocarbon feedstock containing contaminating metals
selected from the group consisting essentially of nickel, iron, copper and
cobalt; thus, contains such contaminating metals therein or thereon.
Conversely, an "unused cracking catalyst" refers to any cracking catalyst
which has not yet contacted the hydrocarbon feed and thus contains
essentially no contaminating metals therein 10  or theron. Particularly the
nickel, iron, copper and cobalt metals content of the unused cracking
catalyst can generally be defined by the following limits: Metal Content of
Unused Catalyst Nickel                        0 to 0.02 Iron
0 to 0.80 Copper                        0 to 0.02 Cobalt
0 to 0.02 20 The weight percentage limits of the above table relate to the
total weight of an unused cracking catalyst including the metals nickel,
iron, copper and/or cobalt, but excluding the added passivating agent which
25   would modify the cracking catalyst. A "metals passivation process" as
used herein refers to a procedure conducted in a catalytic cracking unit
wherein adverse effects, caused by contaminating metal deposits from the
feedstock, are precluded or mitigated by the utilization of a particular
metals passivating agent. Conventional methods of metals passivation have
been dispersing a passivating agent either into the hydrocarbon cracking
reactor or the 30  hydrocarbon feedstream. Accordingly, the term "metals
passivating agent" as used herein refers to any suitable metal composi-
tion which has the ability to passivate contaminating metals in or on
cracking catalysts without substantially hindering the cracking activity of
the catalyst. Since one of the main purposes of a metals passivating agent
is to prevent or mitigate the otherwise occurring undesirable affects of
contaminating metals, the compo- 35  nents of the metals passivating agents
incorporated into or onto the conventional cracking catalyst should be
essentially free of any such contaminating metals. The metals passivating
agent herein comprises antimony trioxide.. In accordance with one
embodiment of this invention, the stabilty or aqueous suspensions of pas-
sivating agents is improved by providing suspended passivating agents. The
stable aqueous suspension, 40  comprises antimony trioxide as the
passivating agent, and a vinyl copolymer as the suspending agent. Antimony
trioxide is used, due in part to its stability at elevated temperatures,
its melting point and its 



commercial availability and cost. The form in which the vinyl copolymer is
present in this novel passivating agent is not critical. Any suitable vinyl
copolymer, which has the ability to maintain the selected antimony
suspended in an aqueous 45  solution may be utilized. An example of a
suitable vinyl copolymer includes, but is not limited to, a hydrolyzed
copolymer of methylvinyl ether and maleic anhydride. Preferably, the vinyl
copolymer suspend- ing agent comprises the ammonium salt of a hydrolyzed
copolymer of methylvinyl ether and maleic anhydride. Any suitable weight
percentage ranges of water, antimony and vinyl copolymeric suspending agent
may 50  be used. Preferably, the amount of water ranges from about 10 to
about 97 weight percent; the amount of antimony ranges from about 1 to
about 50 weight percent; and the amount of the vinyl copolymer ranges from
about 0.2 to about 3 weight percent, these weight percentages being based
on the total weight of the novel composition. This composition can be
prepared by any suitable process which results in a stable aqueous 55
suspension of the selected passivating agent. Preferably, this composition
can be prepared by first dissolving the suspending agent in water. Then,
the selected passivating agent is added to the aqueous solution and stirred
for a suitable period of time. Preferably, the suspension is maintained at
a pH range between about 8 to about 12. 4    EP 0 20 580 B1 A second
composition, providing stable aqueous suspensions of passivating agents,
comprises an- timony trioxide as the passivating agent, wherein the
antimony trioxide is held suspended in solution by either diesters of
phosphoric acid, cellulose derivatives or the ammonium salt of cellulose
derivatives. In the embodiment of the invention which provides for the
antimony oxide to be suspended by a diester 5  of phosphoric acid, any such
suspending agent can be used which has the ability of maintaining the
antimony oxide in a stable aqueous suspension, but does not substantially
hinder the metal passivating ability of the antimony oxide. Preferably, the
diester of phosphoric acid suspending agent comprises a dialkyl ester. Any
suitable weight percentage ranges of water, antimony and the dialkyl ester
may be used. 10  Preferably, the amount of water ranges from about 10 to
about 97 weight percent; the amount of antimony ranges from about 1 to
about 30 weight percent; and the amount of the dialkyl ester ranges from
about 0.2 to about 5 weight percent, these weight percentages being based
on the total weight of the novel composition. This composition can be
prepared by any suitable process which results in a stable aqueous 15
suspension of the selected antimony. Preferably, the metals passivating
agent can be prepared by first dissolving the suspending agent in water.
This solution is then mixed for an appropriate period. The selected
passivating agent is then added. This mixture is stirred; thus forming a
stable aqueous suspension. In the embodiment of the invention which
provides for the antimony trioxide to be suspended by a cellulose
derivative, any such suspending agent can be used, which has the ability of
maintaining the 20  antimony oxide in a stable aqueous suspension, but does
not substantially hinder the metal passivating ability of the antimony
oxide. Preferably, the cellulose derivative suspending agent comprises the
ammo- nium salt of carboxymethyl cellulose. Any suitable weight percentage
ranges of water, antimony and the cellulose derivative suspending agent may
be used. Preferably, the amount of water ranges from about 10 to about 97
weight percent; the 25  amount of antimony oxide ranges from about 1 to
about 30 weight percent; and the amount of the cellulose derivative ranges
from about 0.2 to about 5 weight percent, these weight percentages being
based on the total weight of the novel composition. This composition can be
prepared by any suitable process which results in a stable aqueous
suspension of the antimony. Preferably, the metals passivating agent can be
prepared by first dissolving the 30  suspending agent in water. This
solution is then mixed for an appropriate period. The selected passivating 



agent is then added. This mixture is stirred; thus forming a stable aqueous
suspension. When used in commercial applications, the compositions of
suspended passivating agents are added to the catalytic cracking unit at
such a rate as to maintain the concentration of the antimony passivating
agent in or on the cracking catalyst within a suitable range which would
result in the enhanced passivation of 35  contaminating metals. Any
suitable concentration of the passivating agent in or on the cracking
catalyst may be used. The amount of antimony which is most desirable in or
on the cracking catalyst will vary according to the type of contaminating
metals on the catalyst, their effective concentration level thereon and the
operating conditions and efficiency of the particular catalytic cracking
unit being used, with higher values of antimony being 40  desired for
higher effective concentration levels of contaminating metals. Often,
commercial applications of passivating agents are required in geographical
areas wherein the ambient temperature drops below 0 C. Under these
conditions, if appropriate steps are not taken, the aqueous suspension of a
passivating agent may freeze; thus rendering the agent unusable. Therefore,
to alleviate such a potential problem, an antifreeze agent can optionally
be used as a substitute for any portion 45  of the water in the aqueous
suspensions. Any suitable antifreeze agent which does not substantially
hinder the passivating ability and/or the overall stability of the aqueous
suspension may be utilized. Examples of some antifreeze agents which can be
used include, methanol, ethanol, isopropanol, acetone, ethylene glycol
and/or any other suitable polar organic compounds which are miscible in
water. Preferably, the antifreeze agent comprises ethylene glycol. In the
instance where an antifreeze agent is desired as a partial substitute 50
for the water component, the amount of antifreeze used is substantially
equal to the amount of water which it replaces. The catalytic cracking
system, in which at least one of the aforementioned passivating agents is
employed, is a substantial improvement over a conventional cracking process
employing a less stable suspension of a passivating agent. When
incorporated in the restoring process of the present invention the 55
compositions of suspended passivating agents provide improvements which
include, but are not limited to, a greater control of passivating agent
concentrations dispersed into the catalytic cracking system and/or a
substantial decrease in the amount of agitation required to maintain the
passivating agent suspended in the aqueous solution.    EP 0 260 580 B1 The
restoring process this invention is applicable to any suitable hydrocarbon
cracking unit using cracking catalysts. Examples of such suitable
conventional hydrocarbon cracking units include, but are not limited to a
Thermofor Catalytic Cracking Unit (TCCU), a Fluid Catalytic Cracking Unit
(FCCU) and a Heavy Oil Cracking unit (HOC), the latter of which is
illustrated in FIGURE 1. Broadly, all of the above cracking 5  units
comprise a hydrocarbon cracking reaction zone and a cracking catalyst
regeneration zone. As used herein, the phrase, "hydrocarbon cracking zone
(cycle)", refers to that portion of a hydrocar- bon cracking unit
pertaining to the catalytic cracking of high molecular weight feedstocks.
Generally, the hydrocarbon cracking zone includes all points between that
at which the feedstock enters the catalytic cracking unit and that at which
the cracked products and used cracking catalyst exit the hydrocarbon 10
cracking reactor. Conversely, the phrase, "catalyst regeneration zone
(cycle)", as used herein refers to that portion or a hydrocarbon cracking
unit pertaining to the regeneration of cracking catalysts. Generally, the
catalyst regeneration zone includes all points between that at which the
cracked products and used cracking catalyst exit the hydrocarbon cracking
reactor and that at which the feedstock enters the catalytic cracking 15
unit. A further embodiment of this invention provides for decreasing the
overall viscosity of a passivating agent while the particular passivating
agent is suspended in a liquid medium. As stated earlier, in commercial
applications, it becomes very difficult, and sometimes even impossible to
pump a viscous passivating agent through the various conduits of a
catalytic cracking system and inject the same onto the 20  cracking
catalyst with the needed velocity. 



This aspect of the invention is accomplished by utilizing at least two
different particle ranges of the antimony-trioxide containing passivating
agent to be suspended in the liquid medium. Although it is understood that
a compound which is in the form of solid particles will inherently have
varying particle sizes, nevertheless, some solid passivating agents are
obtainable in such forms wherein the diameter of at 25  least 60 percent of
their particles fall within a given range. The liquid medium in which the
solid passivating agent is suspended is not critical. Any suitable liquid
medium may be used. Examples of a suitable liquid medium include, but are
not limited to, water and oil. Preferably the liquid medium is water. The
multiple ranges of the passivating agent particle sizes may be suspended by
any suitable 30  suspending agent. Examples of suitable suspending agents
include, but are not limited to, the vinyl copolymers, diesters of
phosphoric acid and cellulose derivatives described previously. Generally,
this embodiment of the invention provides that, by combining larger
diameter antimony- trioxide particles with smaller diameter particles, the
overall viscosity of the suspended solution will decrease without
substantially decreasing the overall stability or passivating effectiveness
of the solution. To 35  effectively practice this embodiment, the larger
diameter antimony particles should be such that at least 60 percent of
their diameters fall within the range from about 1 micron to about 6
microns. Moreover, the smaller diameter antimony particles should be such
that at least 60 percent of their diameters fall within the range from
about 0.01 microns to about 0.99 microns. These metals passivating agents,
having a low viscosity, can be prepared by any suitable process 40  which
results in a stable aqueous suspension of the selected antimony.
Preferably, the metals passivating agent can be prepared by first
dissolving the suspending agent in the liquid medium. The various grades of
the passivating agent are then added to the aqueous solution while
stirring. Preferably, the pH of the solution should be maintained within
the range from about 8 to about 12. The solution is then stirred until a
stable aqueous suspension is formed. Generally, the stirring will not
exceed one hour. 45     The usefulness of this embodiment of the invention
increases substantially when combined with any of the compositions
disclosed earlier. For, when combined, the net result will be a stable
aqueous suspension of an effective metals passivating agent which has a low
viscosity. In accordance with this invention, the compositions of low
viscosity and/or stable aqueous suspensions of metals passivating agents
are more efficiently introduced onto a metal contaminated cracking
catalyst. 50  Specifically, the invention provides that by introducing the
selected metals passivating agents into the catalyst regeneration cycle of
a catalytic cracking process, the fraction of passivating agent adhering to
the contaminated catalyst will increase. This increased degree of adhesion
(i.e. increased "lay-down effi- ciency") of passivating agent onto cracking
catalyst can, for a given amount of passivating agent, increase the degree
of passivation and/or improve product yields; or, for a desired degree of
passivation, decrease 55  the amount of passivating agent required. The
preferred point of the catalyst regeneration cycle for injecting a
passivating agent may differ depending on the particular passivating agent
selected. Generally, a preferred point of injection is that where the
temperature range, in that portion of the catalyst regeneration cycle,
exceeds the selected 6    EP 0 260 580 B1 passivating agent's melting
point. To illustrate the operability of the restoring process of this
invention, it is described in terms of a conventional Heavy Oil Cracking
Unit (HOC) as shown in FIGURE 1. Referring specifically to FIGURE 1,
hydrocarbon feedstock enters the cracking reactor 10 through conduit 30. In
this particular illustration, 5  hydrotreated residual oil is utilized as
the hydrocarbon feedstock and the primary objective of the particular
cracking unit is to produce gasoline. However, other hydrocarbon feedstocks
may be utilized and the most desired product may be something other than
gasoline. The hydrocarbon cracking catalyst is metered into the catalyst
standpipe 40 through slide valve 45. The cracking catalyst contacts the
hydrocarbon feedstream and both enter the cracking reactor 10. 



10     The specific conditions in the hydrocarbon cracking zone are not
critical and depend upon several parameters such as the feedstock used, the
catalyst used and the results desired. Most commonly, however, the cracking
conditions are within the following ranges: 15
Hydrocarbon Cracking Zone Temperature:       [err] Time:              1 -
40 seconds Pressure:          Atmospheric - 0.21 MPa (30 psig) Catalyst to
oil ratio:  3:1 - 30:1. by weight. 20 The cracked feedstock and used
catalyst flows via conduit 50 into disengager 60, which separates the
components from one another. The cracked oil exits the disengager 60
through conduit 70, while the used catalyst flows via gravity into catalyst
stripper 80, which further removes essentially all entrained liquids or 25
gaseous hydrocarbons from the catalyst. The stripping process may be
accomplished by any suitable means. Generally, the stripping is done with
steam. The used, stripped catalyst then flows by way of seal leg 90 into
the regenerator 20. At the lower end portion of seal leg 90, the used
catalyst plug valve 100 meters the flow of catalyst into the regenerator
20. In regenerator 20, air, which supplies the oxygen required to burn off
carbon (i.e., coke) from the used 30 catalyst, is blown through air
distributor 110. The specific conditions in the catalyst regeneration zone
are not critical and depend upon several parameters such as the feedstock
used, the catalyst used and the results desired. Most commonly, however,
the regeneration conditions are within the following ranges: 35
Catalyst Regeneration Zone Temperature:                           [err]
Time:                                  2 - 40 minutes. Pressure:
Atmospheric - 0,21 MPa (30 psig) Air at [err]     and at 1 atmosphere:
100 - 250 [err]/lb. coke, (6.2-15.6 [err]/kg coke). 40 When carrying out a
conventional cracking process, it is common to replace a fraction of the
total cracking catalyst with fresh unused cracking catalysts either
continuously or intermittently. The actual quantity of fresh unused
catalyst added depends in part upon the nature of the feedstock used and
the 45 efficiency of the cracking unit. The make-up quantity of fresh
unused cracking catalyst can be added at any suitable location in the
cracking process. Generally, the make-up catalyst is introduced into the
catalyst regenerator as illustrated in FIGURE 1 by conduit 120. The
regenerated catalyst exits regenerator 20 through slide valve 45 which
meters the catalyst into 50   catalyst standpipe 40. This completes the
flow of catalyst. As stated earlier, in accordance with an embodiment of
this invention, the metals passivating agent is added in the catalyst
regeneration cycle. Referring again to FIGURE 1, and assuming that the
catalyst is flowing in a counter-clockwise direction, the catalyst
regeneration cycle of that cracking unit includes any point between that at
which conduit 50 extends from cracking reactor 10 and that at which conduit
30 is 55  ported into cracking reactor 10. Specifically, discharging a
metals passivating agent into the catalyst regeneration cycle includes, but
is not limited to, discharging the agent into any one or more of the
following areas: disengager 60, catalyst stripper 80, seal leg 90,
regenerator 20 and/or catalyst standpipe 40. In FIGURE 1, the passivating
agent is introduced into the catalyst standpipe 40 through conduit 140. 7
EP 0 260 580 B1 Preferably, the metals passivating agent is introduced into
that area of the catalyst regeneration zone which has the highest
temperature ranges and/or the highest catalyst concentrations.
Specifically, this would include introducing the passivating agent at any
point between that at which used catalyst enters the 



catalyst regenerator and that at which regenerated catalyst contacts the
hydrocarbon feedstream. 5      When the metals passivating agent is
introduced into the catalyst regeneration cycle, clear and definite
advantages will be observed in comparison to conventional methods of
introducing passivating agents. These advantages may include, but are not
limited to, at least one of the following: a decreased production of
hydrogen, a decreased production of coke, a decrease in the amount of
passivating agent used for a given degree of passivation, an increased
conversion of hydrocarbon feedstock, an increased production of 10
gasoline, an increase in catalyst activity and/or an increase in the degree
of passivation for a given amount of passivating agent. As stated earlier,
the feedstocks employed in the catalytic cracking process of this invention
contain contaminating metals. The feedstocks include, but are not limited
to, those which are conventionally utilized in catalytic cracking processes
to produce gasoline and light distillate fractions from heavier hydrocarbon
15   feedstocks. The feedstocks generally have an initial boiling point
above about [err]  and include, but are not limited to, fluids such as gas
oils, fuel oils, cycle oils, slurry oils, topped crudes, shale oils, oils
from tar sands, oils from coal, mixtures of two or more of these, and the
like. The term "topped crudes" as used herein refers to those oils which
are obtained as the bottoms of a crude oil fractionator. If desired, all or
a portion of the feedstock can constitute an oil from which a portion of
the metal content previously has 20  been removed. Typically, the feedstock
used in the process of this invention will contain at least one
contaminating metal within the range shown in the following table: Metal
Metal Content of Feedstocks, [err] 25                          Nickel
0.02 to 100 Iron                     0.02 to 500 Total metals2
0.20 to 500 [err] ppm metal content refers to the parts per million by
weight of 30                               contaminating metal(s) in
relation to the feedstock as used. 2"Total metals" in this table and
elsewhere refers to the sum of the contaminating metals in the feedstock
that are effective in reducing the activity of the cracking catalyst; the
total metals content can be determined in accordance with methods well
known in the art, e.g., by atomic absorption spectroscopy. 35 An important
aspect of. this invention resides in providing an improved heavy oil
cracking process. In conventional heavy oil cracking processes wherein no
passivating agent is used, it is possible to crack heavy oils having a
metal content up to about 80 ppm of total metals. Economically, marginal
results are 40  obtained with oils having 40 to about 80 ppm of total
matals. However, in accordance with this invention, heavy oils with a total
metals content of about 40 to about 100 ppm and even those of about 100 to
about 500 ppm of total metals can be cracked in the absence of added
hydrogen, by utilizing the modified cracking catalyst defined above, to
yield gasoline and other fuels and fuel blending components. Thus, known
heavy oils with total metal of about 80 to about 500 ppm that heretofore
could not be directly used 45  for fuel production and, in particular, for
gasoline or higher boiling hydrocarbon fuels production in accordance with
this invention, can be cracked to yield gasoline and other higher-boiling
hydrocarbon fuels including, but not limited to, kerosene, diesel fuel and
burning oils. As stated earlier, the passivating agents which can be
employed in the novel process of introducing the agent into the catalyst
regeneration cycle may be any suitable passivating agent which has the
ability to so passivate contaminating metals without substantially
hindering the cracking activity of the catalyst. In addition to all of the
novel compositions of low viscosity and/or stable aqueous suspensions of
passivating agents provided by this invention, other examples of suitable
passivating agents include, but are not limited to, elemental antimony,
inorganic antimony, and organic antimony compounds. Preferably, suitable
pas- sivating agents include, but are not limited to, antimony trioxide,
antimony trioxide sprayed with light cycle 55  oil, aqueous suspensions of
antimony trioxide by a vinyl copolymer, antimony mercaptides and aqueous
suspensions of antimony pentoxide. The amount of the selected passivating
agent, discharged into or onto the cracking catalyst will depend upon
various factors such as the efficiency of the catalytic cracking process,
the extent of metal contamination of the catalyst and/or the quantity of
metal contaminants in the 



8    EP 0 260 580 B1 feedstock. The following examples illustrate
embodiments for carrying out the aspects of this invention. However, these
examples are not to be construed as limiting the invention to the specifics
involved therein. 5  EXAMPLE I This example illustrates the composition and
process of preparing a novel composition of a stable suspension of a metals
passivating agent comprising antimony trioxide as the passivating agent and
the ammonium salt of hydrolyzed copolymer of methylvinyl ether and maleic
anhydride as the suspending 10  agent having the following composition:
TABLE I Ingredients
Weight in Per Cent 15
Grams    by Weight Water
30.0    59.29 Ammonium salt of hydrolyzed copolymer of methylvinyl ether
and maleic [err]   0.6  1.19 20   Antimony trioxide
20.0    39.52 [err] hydrolyzed copolymer of methylvinyl ether and maleic
anhydride used in the above composition was commercially available GANTREZ
S-95, produced by GAF Corporation. 25     This novel composition was
prepared by first dissolving the suspending agent in water. Then, the
antimony trioxide is added to the aqueous solution and stirred for
approximately one hour. The aqueous solution was maintained at a pH range
between 10 and 11. The novel aqueous suspension described in Table I held
the antimony suspended in solution for approximately eight weeks. In
conventional aqueous suspensions, the particulate passivating agent begins
to settle after approximately 5 minutes. Thus, when 30  compared to
conventional aqueous suspensions, the passivating agent described in this
example is more ..suitable for use in commercial applications. As stated
earlier, under certain environmental conditions, it is sometimes desirable
to add an antifreeze agent to passivating agents. An example of a metal
passivating agent utilizing an antifreeze agent was prepared having the
following composition: 35 TABLE II Ingredients
Weight in Grams Per Cent by Weight 40 - Ethylene glycol
12.0           23.72 Water
18.0           35.57 Hydrolyzed copolymer of methylvinyl ether and maleic
[err]  0.6          1.19 Antimony trioxide
20.0            39.52 [err] footnote 1 of Table I. 45 While the novel
composition described in Table II effectively decreased the composition's
freezing point, the addition of ethylene glycol did not decrease the
stability of the aqueous solution. 50  EXAMPLE II This example illustrates
the composition and process of preparing a novel composition of a stable
suspension of a metals passivating agent comprising antimony trioxide as
the passivating agent and the dialkyl ester of phosphoric acid as the
suspending agent having the following composition: 55    EP 0 260 580 B1 



TABLE III Ingredients                   Weight in Grams.  Per Cent by
Weight 5               Water                              200.0
93.90 Dialkyl ester of phosphoric acid'   3.0                1.41 Antimony
trioxide                   10.0               4.69 [err] The dialkyl ester
used in the above composition was commercially available MONAFAX 831,
produced by Mona Industries. 10 The novel composition described in Table
III was prepared by first dissolving the dialkyl ester in water. This
solution was then poured into a blender. The antimony trioxide was then
added to the blender. After blending the solution for approximately 30
seconds, a stable suspension was formed. Forty days, after this 15  novel
aqueous suspension was initially blended, an insignificant amount of
particle settling was observed. In conventional aqueous suspensions, the
particulate passivating agent begins to settle after approximately 5
minutes. Thus, when compared to conventional aqueous suspensions, the
passivating agent described in this example is more suitable for use in
commercial applications. 20 EXAMPLE III This example illustrates the
composition and process of preparing a novel composition of a stable
suspension of a metals passivating agent comprising antimony trioxide as
the passivating agent and the ammonium salt of carboxymethyl cellulose as
the suspending agent having the following composition: 25 TABLE IV
Ingredients                             Weight in Grams   Per Cent by
Weight 30          Water                                       200.0
92.88 Ammonium salt of carboxymethyl cellulose'     0.3               0.12
Antimony trioxide                            15.1               7.00 [err]
The carboxymethyl cellulose used in the above composition was commercially
available CMC, provided by Hercules Corporation. 35 The novel composition
described in Table IV was prepared by a process similar to that described
in Example 1. The novel aqueous suspension described in Table IV held the
selected antimony oxide suspended in 40  solution for over one month. In
conventional aqueous suspensions, the particulate passivating agent begins
to settle after approximately 5 minutes. Thus, when compared to
conventional aqueous suspensions, the passivating agent described in this
example is more suitable for use in commercial applications. EXAMPLE IV 45
This example illustrates the composition and process for reducing the
viscosity of a metals passivating agent suspended in an aqueous solution by
using, as the passivating agent, two different grades of antimony trioxide
wherein one grade is finer than the other. The finer grade of antimony
trioxide used in this example is commercially available under the trade
name of Ultrafine II, as supplied by Laurel Industries. 50   Approximately
90 percent of these finer diameter antimony particles have a diameter of
less than one micron. The larger grade of antimony trioxide used in this
example is commercially available under the trade name of Grade KR, as
supplied by Amspec Chemical Corporation. These larger diameter particles
have a diameter wherein at least 70 percent are within the range from about
1 microns to about 5 microns. The suspending agent used in this example is
a hydrolyzed copolymer of methylvinyl ether and maleic 55  anhydride which
is commercially available as Gantrez S-95. The metals passivating agent of
this example had the following composition: 10    EP0260580B1 



TABLE V Ingredients       Weight in Grams   Per Cent by Weight 5
Water                   96.0               47.9 Ethylene glycol        64.0
31.9 Gantrez S-95            0.6                0.3 Ultrafine II[err]
20.0               10.0 Grade KR[err]          20.0               10.0 10
The novel composition described in Table V was prepared by first mixing the
water with the ethylene glycol. Then, the suspending agent, Gantrez S-95,
was dissolved in the aqueous solution. Both grades of the antimony trioxide
were then added to the aqueous solution while stirring with a
propellor-type stirrer at moderate speed. The pH of the solution was
maintained at approximately 10, by adding approximately 1 ml of
concentrated ammonium hydroxide solution. After stirring the solution for
approximately one hour, a stable aqueous suspension was formed. Table VI
illustrates the decrease in viscosity when a multiranged particulate
passivating agent is used. Specifically, in Table VI, Agent A is the novel
composition described in Table V, and Agent B is a 20 passivating agent
similar to that described in Table V, except that all the antimony used is
Ultrafine II antimony trioxide. The results in Table VI were determined by
a Fann Viscometer (F1 spring). The observed data is as follows: TABLE VI 25
Constant Conditions      Shear Stress          Viscosity rpm      Shear
Rate   Agent A   Agent B   Agent A   Agent B 30                     3
5        58.73     99.58    1150.0    1950.0 6          10       86.82
109.08      850.0    1075.0 100         170      150.65    219.59
88.5     129.0 200         340      211.93    265.55       41.5      78.0
300         511      265.55    326.83       52.0      64.0 35
600        1021       383.01    413.35      37.5       40.5 1Shear Stress
is in dynes/[err]. 2Shear Rate is in 1/second. 3Viscosity is in centipoise.
40 As seen in Table VI, the aqueous suspension made by only using the finer
grade antimony trioxide (i.e. Agent B) has greater viscosity and shear
strength coefficients when compared to the multi-ranged particulate
passivating agent (i.e. Agent A). Furthermore, it should be noted the
viscosity of an aqueous solution, wherein only the heavier grade antimony
particles were suspended, was not recordable since the 45 heavier grade
particles would not remain suspended once stirring ceased. Thus, when only
the heavier grade particles were used, the solution had a very low
stability (i.e. the heavier grade particles would not remain suspended in
an aqueous solution). Therefore, Table VI clearly illustrates that the
multi-ranged particulate passivating agent effectively reduces shear stress
and viscosity characteristics; thus making the multi-ranged particulate
passivating 50 agent adaptable to commercial applications. EXAMPLE V This
example will illustrate the effectiveness of introducing a metal
passivating agent into the regenera- 55 tion cycle of a cracking catalyst
over that of injecting the same passivating agent into the hydrocarbon
feedstream or the hydrocarbon cracking reactor. These comparative tests
were conducted on a laboratory bench scale version of an FCCU.    



EP 0 260 580 B1 The procedure used to introduce the passivating agents of
this example was based upon continuously cycling the catalyst in the bench
unit. Specifically, in this example, the catalyst was subjected to 125
cycles, one cycle being 1 complete hydrocarbon cracking step and 1 complete
catalyst regeneration step. After each 25th cycle, the cracked products
were collected in a gas trap at ice temperature and then sent to 5  an
analyzer. At the end of the 125th cycle, a final collection of cracked
products was performed and the surface area and metals content of the
catalyst was determined. Gas and liquid products were analyzed by a
chromatograph. The quantity of gasoline, light cycle oil and heavy cycle
oil was determined by simulated distillation using a Hewlett-Packard 5880
Gas Chromatograph System. The coke quantity was determined by weighing the
reactor plus catalyst before and after regeneration. 10    In illustrating
the advantages of discharging a passivating agent into the catalyst
regeneration cycle, three different passivating agents were used. These
passivating agents were as follows: an aqueous suspension of antimony
pentoxide, commercially available as NALCO 5000; an aqueous suspension of
antimony trioxide, as disclosed in Table I of this invention; and solid
antimony trioxide. The results observed in the bench unit are summarized in
Table VII. To eliminate random experimental is effects and increase
precision of the results in Table VII, data was collected over a range of
cycles and the results were curve-fit. The results recorded in Table VII
are taken at the point where the 125th cycle intersects the respective
curves. 20 25 30 35 40 45 50 55 12    EP 0 260 580 B1 [err] The results
from Table VII illustrate the effectiveness of injecting a passivating
agent into the 55  refeneration cycle of a catalytic cracking system. It
should be noted, however, that due to inherent limitations of the beach
unit, the only point at which the passivating agent may be injected into
the catalyst regeneration cycle is the simulated catalyst regenerator.
Furthermore, although clearly illustrating the utility of this invention,
it is believed that the results observed in Table VII, when injecting any
of the passivating    EP 0 260 580 B1 agents into the catalyst regeneration
cycle of the bench unit are not as favorable as would be observed if under
actual commercial conditions. This latter statement is supported by the
following example. EXAMPLE VI 5 This example will illustrate the advantage
of injecting a passivating agent into the catalyst regeneration cycle over
that of injecting a passivating agent into the hydrocarbon feedstock under
actual commercial conditions. The results in this example were observed at
Phillips Petroleum Company's Sweeny, Texas refinery. The catalytic cracking
unit at the Sweeny refinery is similar to that illustrated in FIGURE 1 of
this 10  application. As shown in FIGURE 1, the point at which the
passivating agent is injected is in the catalyst standpipe 40, between the
catalyst regenerator 20 and the cracking reactor 10. In this example,
antimony tris(hydroxyethyl mercaptide), commercially available as Phil-Ad
CA 3000, 



was injected into the hydrocarbon feedstream of the catalytic cracking
unit. The average lay-down efficiency of antimony onto the catalyst,
calculated over a two month period, was approximately 43 percent. 15
The aqueous antimony trioxide solution of Example I was then injected into
the catalyst standpipe 40. The approximate lay-down efficiency of this
latter passivating agent when injected into the catalyst standpipe was
approximately 61 percent. Although the passivating agent which was injected
into the catalyst standpipe differed from that which was injected into the
hydrocarbon feedstream, nevertheless, it is believed that the increased
lay-down efficiency was attributable to the point at which the agent was
injected. 20     When comparing the above results, a 42 percent increase in
the passivating agent's lay-down efficiency is observed when the metals
passivating agent is discharged into the catalyst regeneration cycle of the
catalytic cracking unit. In other words, when the metals passivating agent
is injected into the catalyst regeneration cycle of a catalytic cracking
unit, a significantly greater amount of the passivating agent is deposited
onto the contaminated catalyst. Conversely, a lesser amount of the
passivating agent is lost to 25  the slurry oil. The net result of this
increased lay-down efficiency may be a greater degree of passivation, a
lesser amount of passivation agent needed and an overall reduction in the
production costs per barrel of oil discharged into a catalytic cracking
unit. Therefore, from the results of this example, it is clear that there
exists a definite advantage when injecting a passivating agent into the
catalyst regeneration cycle of a catalytic cracking unit. Furthermore, 30
when comparing the results of Example V with those of Example VI, it can be
deduced that while the results will be favorable when a passivating agent
is injected into the catalyst regeneration cycle, different passivating
agents may have different preferred points of injection. Claims 35 1. A
process for restoring the activity of a hydrocarbon cracking catalyst in a
catalytic cracking unit having a hydrocarbon cracking zone and a catalyst
regeneration zone. wherein said cracking catalyst continually cycles
through said hydrocarbon cracking zone and said catalyst regeneration zone
and wherein the cracking activity of said cracking catalyst is at least
partially decreased by contaminating 40     metals deposited thereon, said
process being characterized by injecting an antimony-trioxide containing
metal passivating agent onto said cracking catalyst while said cracking
catalyst is in said catalyst regeneration zone and passivating said
contaminating metals, thereby increasing the activity of said cracking
catalyst in the subsequent hydrocarbon cracking zone. 45  2. A process in
accordance with claim 1, wherein a passivating agent comprising about 1 to
about 50 weight percent of antimony-trioxide and about 10 to about 97
weight percent of water is injected into the regeneration zone and
contacted with said cracking catalyst. 3. A process in accordance with
claim 2, wherein a passivating agent further comprising about 0.2 to 50
about 3 weight percent of an ammonium salt of hydrolyzed copolymers of
methylvinyl ether and maleic anhydride is injected into said catalyst
regeneration zone and contacted with said cracking catalyst. 4. Process in
accordance with claim 2 or 3, wherein a metals passivating agent further
comprising about 0.2 to about 5 weight percent of diesters of phosphoric
acid is injected into said regeneration zone and 55     contacted with said
cracking catalyst. 5. Process in accordance with claim 2 or 3, wherein a
passivating agent further comprising 0.2 to 5 weight percent of cellulose
derivatives is injected into said regeneration zone and contacted with said
cracking 14    EP 0 260 580 B1 agents into the catalyst regeneration cycle
of the bench unit are not as favorable as would be observed if under actual
commercial conditions. This latter statement is supported by the following
example. EXAMPLE VI 5 This example will illustrate the advantage of
injecting a passivating agent into the catalyst regeneration cycle over
that of injecting a passivating agent into the hydrocarbon feedstock under
actual commercial 



conditions. The results in this example were observed at Phillips Petroleum
Company's Sweeny, Texas refinery. The catalytic cracking unit at the Sweeny
refinery is similar to that illustrated in FIGURE 1 of this 10
application. As shown in FIGURE 1, the point at which the passivating agent
is injected is in the catalyst standpipe 40, between the catalyst
regenerator 20 and the cracking reactor 10. In this example, antimony
tris(hydroxyethyl mercaptide), commercially available as Phil-Ad CA 3000,
was injected into the hydrocarbon feedstream of the catalytic cracking
unit. The average lay-down efficiency of antimony onto the catalyst,
calculated over a two month period, was approximately 43 percent. 15
The aqueous antimony trioxide solution of Example I was then injected into
the catalyst standpipe 40. The approximate lay-down efficiency of this
latter passivating agent when injected into the catalyst standpipe was
approximately 61 percent. Although the passivating agent which was injected
into the catalyst standpipe differed from that which was injected into the
hydrocarbon feedstream, nevertheless, it is believed that the increased
lay-down efficiency was attributable to the point at which the agent was
injected. 20     When comparing the above results, a 42 percent increase in
the passivating agent's lay-down efficiency is observed when the metals
passivating agent is discharged into the catalyst regeneration cycle of the
catalytic cracking unit. In other words, when the metals passivating agent
is injected into the catalyst regeneration cycle of a catalytic cracking
unit, a significantly greater amount of the passivating agent is deposited
onto the contaminated catalyst. Conversely, a lesser amount of the
passivating agent is lost to 25  the slurry oil. The net result of this
increased lay-down efficiency may be a greater degree of passivation, a
lesser amount of passivation agent needed and an overall reduction in the
production costs per barrel of oil discharged into a catalytic cracking
unit. Therefore, from the results of this example, it is clear that there
exists a definite advantage when injecting a passivating agent into the
catalyst regeneration cycle of a catalytic cracking unit. Furthermore, 30
when comparing the results of Example V with those of Example VI, it can be
deduced that while the results will be favorable when a passivating agent
is injected into the catalyst regeneration cycle, different passivating
agents may have different preferred points of injection. Claims 35 1. A
process for restoring the activity of a hydrocarbon cracking catalyst in a
catalytic cracking unit having a hydrocarbon cracking zone and a catalyst
regeneration zone, wherein said cracking catalyst continually cycles
through said hydrocarbon cracking zone and said catalyst regeneration zone
and wherein the cracking activity of said cracking catalyst is at least
partially decreased by contaminating 40      metals deposited thereon, said
process being characterized by injecting an antimony-trioxide containing
metal passivating agent onto said cracking catalyst while said cracking
catalyst is in said catalyst regeneration zone and passivating said
contaminating metals, thereby increasing the activity of said cracking
catalyst in the subsequent hydrocarbon cracking zone. 45  2. A process in
accordance with claim 1, wherein a passivating agent comprising about 1 to
about 50 weight percent of antimony-trioxide and about 10 to about 97
weight percent of water is injected into the regeneration zone and
contacted with said cracking catalyst. 3. A process in accordance with
claim 2, wherein a passivating agent further comprising about 0.2 to 50
about 3 weight percent of an ammonium salt of hydrolyzed copolymers of
methylvinyl ether and maleic anhydride is injected into said catalyst
regeneration zone and contacted with said cracking catalyst. 4. Process in
accordance with claim 2 or 3, wherein a metals passivating agent further
comprising about 0.2 to about 5 weight percent of diesters of phosphoric
acid is injected into said regeneration zone and 55     contacted with said
cracking catalyst. 5. Process in accordance with claim 2 or 3, wherein a
passivating agent further comprising 0.2 to 5 weight percent of cellulose
derivatives is injected into said regeneration zone and contacted with said
cracking 14    EP 0 260 580 B1 catalyst. 



6. A process in accordance with one of the claims 1 to 5, characterized in
that a metal passivating agent comprising antimony-trioxide having large
diameter particles wherein at least 60 percent of said large 5
diameter particles are in the range of about 1 micron to about 6 microns,
and antimony-trioxide having small diameter particles wherein at least 60
percent of said small diameter particles are in the range from about 0.01
microns to about 0.99 microns is injected into said regeneration zone and
contacted with said cracking catalyst. 10 7. Process in accordance with one
of the claims 1 to 6, wherein a metals passivating agent further comprising
ethylene glycol is injected into said regenerating zone and contacted with
said cracking catalyst. Patentanspriiche 1. Verfahren zur Wiederherstellung
der Aktivitat eines Kohlenwasserstoff-Krackkatalysators in einer kataly-
tischen Krackanlage mit einer Kohlenwasserstoff-Krackzone und einer
Katalysator-Regenerationszone, wobei der Krackkatalysator kontinuierlich
durch die Kohlenwasserstoff-Krackzone und die Katalysator-
Regenerationszone im Kreislauf gefiihrt wird und wobei die Krackaktivitat
des Krackkatalysators 20     zumindest teilweise durch darauf abgeschiedene
verunreinigende Metalle verringert ist, dadurch ge- kennzeichnet, daf man
ein Metallpassivierungsmittel mit einen Gehalt an Antimontrioxid auf den
Krackkatalysator spritzt, w~hrend sich der Krackkatalysator in der
Katalysator-Regenerationszone befin- det, und man dabei die
verunreinigenden Metalle passiviert, wodurch die Aktivitat des
Krackkatalysators in der anschlieBenden Kohlenwasserstoff-Krackzone erhoht
wird. 25 2. Verfahren nach Anspruch 1, wobei ein Passivierungsmittel mit
einem Gehalt an etwa 1 bis etwa 50 Gew.-% Antimontrioxid und etwa 10 bis
etwa 97 Gew.-% Wasser in die Regenerationszone eingespritzt und mit dem
Krackkatalysator in Kontakt gebracht wird. 30  3  Verfahren nach Anspruch
2, wobei ein Passivierungsmittel, das zusatzlich etwa 0,2 bis etwa 3 Gew.-%
eines Ammoniumsalzes von hydrolysierten Copolymeren von Methylvinylether
und Maleinsaureanh- ydrid enthalt, in die Katalysator-Regenerationszone
eingespritzt und mit dem Krackkatalysator in Kontakt gebracht wird. 35  4.
Verfahren nach Anspruch 2 oder 3, wobei ein Metallpassivierungsmittel, das
zusatzlich etwa 0,2 bis etwa 5 Gew.-% Phosphorsaurediester enthalt, in die
Regenerationszone eingespritzt und mit dem. Krackkatalysator in Kontakt
gebracht wird. 5. Verfahren nach Anspruch 2 oder 3, wobei ein
Passivierungsmittel, das zusatzlich 0,2 bis 5 Gew.-%- 40
Cellulosederivate enthalt, in die Regenerationszone eingespritzt und mit
dem  Krackkatalysator in Kontakt wird. 6. Verfahren nach einem der
AnsprOche 1 bis 5, dadurch gekennzeichnet, daB ein Metallpassivierungsmit-
tel, das Antimontrioxid mit Teilchen von groBeem Durchmesser, wovon
mindestens 60 % der Teilchen 45     mit groerem Durchmesser im Bereich von
etwa 1 am bis etwa 6 am liegen, und Antimontrioxid mit Teilchen von kleinem
Durchmesser, wobei mindestens 60 % der Teilchen mit kleinem Durchmesser im
Bereich von etwa 0,01 am bis etwa 0,99 am liegen, enthalt, in die
Regenerationszone.eingespritzt und mit dem Krackkatalysator in Kontakt
gebracht wird. 50  7. Verfahren nach einem der AnsprOche 1 bis 6, wobei ein
Metallpassivierungsmittel, das zusatzlich Ethylenglykol enthalt, in die
Regenerationszone eingespritzt und mit dem Krackkatalysator in Kontakt
gebracht wird. Revendicatlons 55 1. Un proc6de pour retablir I'activite
d'un catalyseur de craquage d'hydrocarbures dans une unite de craquage
catalytique ayant une zone de craquage d'hydrocarbures et une zone de
r6g6n6ration de catalyseur ou ledit catalyseur de craquage est recycle en
continu a travers ladite zone de craquage 15                    I I!IIi III
IlIJI 11111 1111    EP 0 260 580 B1 



d'hydrocarbures et ladite zone de regen6ration de catalyseur, et ou
I'activite de craquage dudit catalyseur de craquage est au moins
partiellement r6duite par des metaux contaminants deposes sur celui-ci,
ledit procede etant caracte6rise par l'injection d'un agent de passivation
de m6taux contenant du trioxyde d'antimoine sur ledit catalyseur de
craquage tandis que ledit catalyseur de craquage est 5      dans ladite
zone de r6g6neration de catalyseur et la passivation desdits m6taux
contaminants de facon a augmenter l'activit6 dudit catalyseur de craquage
dans la zone de craquage d'hydrocarbures subs6quente. 2. Un proc6de selon
la revendication 1, dans lequel on injecte dans la zone de r6g6neration et
on met en 10     contact avec ledit catalyseur de craquage un agent de
passivation comprenant d'environ 1 a environ 50% en poids de trioxyde
d'antimoine et d'environ 10 a environ 97% en poids d'eau. 3. Un procede
selon la revendication 2, dans lequel on injecte dans ladite zone de
r6generation de catalyseur et on met en contact avec ledit catalyseur de
craquage un agent de passivation comprenant, t5     en outre, d'environ 0,2
a environ 3% en poids d'un sel d'ammonium de copolymeres hydrolyses d'6ther
m6thylvinylique et d'anhydride mal6ique. 4. Un proc6d6 selon la
revendication 2 ou la revendication 3, dans lequel on injecte dans ladite
zone de r6g6neration et on met en contact avec ledit catalyseur de craquage
un agent de passivation de K   20     metaux comprenant, en outre,
d'environ 0,2 a environ 5% en poids de diesters d'acide phosphorique. 5.
Procede selon la revendication 2 ou selon la revendication 3, dans lequel
on injecte dans ladite zone de reg6neration et on met en contact avec ledit
catalyseur de craquage un agent de passivation comprenant, en outre, de 0,2
a 5% en poids de deriv6s de cellulose. 25 6. Un proc6de selon l'une
quelconque des revendications 1 a 5, caract6ris6 en ce qu'on injecte dans
ladite zone de regen6ration et on met en contact avec ledit catalyseur de
craquage un agent de passivation de metaux comprenant du trioxyde
d'antimoine ayant des particules de grand diametre ou au moins 60% desdites
particules de grand diametre sont compris dans la gamme d'environ 1 micron
30     a environ 6 microns et du trioxyde d'antimoine ayant des particules
de petit diametre ou au moins 60% desdites particules de petit diambtre
sont compris dans la gamme d'environ 0,01 micron a environ 0,99 micron. 7.
Proc6de selon l'une quelconque des revendications 1 a 6 dans lequel on
injecte dans ladite zone de 35     r6generation et on met en contact avec
ledit catalyseur de craquage, un agent de passivation de metaux,
comprenant, en outre, de l'ethylene-glycol. 40 45 50 55    


