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Description
TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a process for cleaning a catalyst slurry preparation system and/or a catalyst
preparation system. More particularly, the invention relates to a cleaning process for catalyst preparation system and/or
a catalyst slurry preparation system, wherein a suitable amount of an aqueous catalyst inactivation agent is used to
rinse said systems, or any parts thereof. The catalysts used in the present invention may be chromium, Ziegler-Natta
or metallocene catalysts.

BACKGROUND OF THE INVENTION

[0002] Polyethylene (PE) is synthesized by polymerizing ethylene (CH,=CH,) monomers. Because it is cheap, safe,
stable to most environments and easy to be processed polyethylene polymers are useful in many applications. According
to the properties polyethylene can be classified into several types, such as but not limited to LDPE (Low Density Poly-
ethylene), LLDPE (Linear Low Density Polyethylene), and HDPE (High Density Polyethylene). Each type of polyethylene
has different properties and characteristics.

[0003] Ethylene polymerizations are frequently carried out in a loop reactor using ethylene monomer, liquid diluent
and catalyst, optionally one or more co-monomer(s), and hydrogen. The polymerization in a loop reactor is usually
performed under slurry conditions, with the produced polymer usually in a form of solid particles which are suspended
in the diluent. The slurry in the reactor is circulated continuously with a pump to maintain efficient suspension of the
polymer solid particles in the liquid diluent. Polymer slurry is discharged from the loop reactor by means of settling legs,
which operate on a batch principle to recover the slurry. Settling in the legs is used to increase the solids concentration
of the slurry finally recovered as product slurry. The product slurry is further discharged through heated flash lines to a
flash tank, where most of the diluent and unreacted monomers are flashed off and recycled.

[0004] Alternatively, the product slurry may be fed to a second loop reactor serially connected to the first loop reactor
wherein a second polymer fraction may be produced. Typically, when two reactors in series are employed in this manner,
the resultant polymer product is a bimodal polymer product, which comprises a first polymer fraction produced in the
first reactor and a second polymer fraction produced in the second reactor, and has a bimodal molecular weight distri-
bution.

[0005] After the polymer product is collected from the reactor and the hydrocarbon residues are removed therefrom,
the polymer product is dried, additives can be added and finally the polymer may be extruded and pelletized.

[0006] During the extrusion process ingredients including polymer product, optional additives, etc, are mixed intimately
in order to obtain a compound as homogeneous as possible. Usually, this mixing is done in an extruder wherein the
ingredients are mixed together and the polymer product and optionally some of the additives are melted so that intimate
mixing can occur. The melt is then extruded into a rod, cooled and granulated, e.g. to form pellets. In this form the
resulting compound can then be used for the manufacturing of different objects.

[0007] Polymerization of ethylene involves the polymerization of ethylene monomer in the reactor in the presence of
a polymerization catalyst and optionally, if required depending on the used catalyst, an activating agent. Suitable catalysts
for the preparation of polyethylene, comprise chromium catalysts, Ziegler-Natta catalysts and metallocene catalysts.
Typically, the catalyst is used in particulate form. The polyethylene is produced as a resin/powder with a hard catalyst
particle at the core of each grain of the powder.

[0008] Several systems have been disclosed which involve the preparation and the supply of catalyst slurry to a
polymerization reaction. In general, for preparing catalyst slurry, a mixture of dry solid particulate catalyst and diluent
are apportioned in a catalyst mixing vessel and thoroughly mixed. Then such catalyst slurry is typically transferred to a
polymerization reactor for contact with the monomer reactants, generally under high pressure conditions.

[0009] Itis known in the art that for the production of ethylene polymers having suitable properties it is important during
polymerization to control reaction conditions, including reaction temperatures, reactant concentration, etc. Polymerization
reactions are also sensitive to the quantity, quality and the type of catalyst utilized.

[0010] Asdifferent polyethylene reactions require differenttypes of catalysts, the system that is used for the preparation
and the supply of catalyst slurry to a polymerization reaction often treats consecutively different catalysts. When switching
between catalysts the catalyst preparation and supply system may require a cleaning step to remove and deactivate
remaining traces of the previous catalyst. In case impurities remain in the preparation system, these will most certainly
affect the subsequent polymerization reaction.

[0011] In view of the above, there remains a need in the art for a thorough and safe cleaning method for the system
that is used for the preparation and the supply of catalyst slurry to a polymerization reactor.

[0012] Document EP 1 316 566 refers to the production of polyolefins in loop reactors and discloses that a catalyst
slurry in mineral oil can be prepared in a catalyst mixing vessel. It also mentions that the catalyst mixing vessel can be
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cleaned with a cleaning liquid such as mineral oil at high pressure.
SUMMARY OF THE INVENTION

[0013] The present invention provides a thorough and safe method for cleaning a catalyst slurry preparation system
and/or for cleaning a catalyst preparation system which overcomes at least some of the above-mentioned problems.
The present invention provides cleaning methods which are based on the use of an aqueous catalyst inactivation agent
containing water.

[0014] In a first aspect, the present invention relates to a method for cleaning a catalyst slurry preparation system,
said catalyst slurry preparation system comprising at least one or more mud pot(s) operably connected to a mixing vessel
by means of one or more conduits characterized in that the method comprises at least one step of rinsing said catalyst
slurry preparation system, or one or more parts thereof, with an aqueous catalystinactivation agent, wherein said aqueous
catalyst inactivation agent is injected into said catalyst slurry preparation system at a pressure comprised between 100
and 2000 bar.

[0015] In a preferred embodiment, the invention provides a method wherein said aqueous catalyst inactivation agent
comprises at least 30% by weight of water. In another embodiment, the invention provides a method wherein said
aqueous catalyst inactivation agent comprises water and an alcohol. In another embodiment, the invention provides a
method wherein said aqueous catalyst inactivation agent is in a liquid or gaseous phase.

[0016] Inanotherembodiment, the presentinvention also relates to a method for supplying catalyst slurry to an ethylene
polymerization loop reactor, said catalyst slurry consisting of solid catalyst and a liquid hydrocarbon diluent, comprising
the steps of:

(a) preparing catalyst slurry in a catalyst slurry preparation system, said catalyst slurry preparation system comprising
at least one or more mud pot(s) operably connected to a mixing vessel by means of one or more conduits, by the
steps of:

(a1) preparing concentrated catalyst slurry in said one or more mud pot(s);

(a2) transferring said concentrated catalyst slurry from said mud pot(s) to said mixing vessel through said one
or more conduits ; and

(a3) diluting said concentrated catalyst slurry in a suitable amount of said diluent in said mixing vessel thereby
obtaining a diluted catalyst slurry having a concentration suitable for use in an ethylene polymerization reaction;
and

(b) transferring said diluted catalyst slurry from said mixing vessel (3) to said ethylene polymerization loop reactor;

characterized in that preceding to step (a) said catalyst slurry preparation system, or one or more parts thereof, are
cleaned according to a method as described herein.

[0017] According to another aspect, the present invention relates to the use of an aqueous catalyst inactivation agent
comprising at least 30% water in a catalyst slurry preparation system, adapted for the preparation of catalyst slurry and
the supply of said catalyst slurry to a polymerization reactor. Preferably, the present invention relates to the use of an
aqueous catalyst inactivation agent comprising at least 30% water in a catalyst slurry preparation system, adapted for
the preparation of catalyst slurry and the supply of said catalyst slurry to a polymerization reactor, wherein said aqueous
catalyst inactivation agent is injected into said catalyst slurry preparation system at a pressure comprised between 100
and 2000 bar.

[0018] According to another aspect, the present invention relates to the use of an aqueous catalyst inactivation agent
comprising at least 30% water in a catalyst preparation system, adapted for the preparation of metallocene catalyst,
Ziegler-Natta catalyst or chromium catalyst.

[0019] In accordance with the invention, rinsing of a catalyst slurry preparation system, or one or more parts thereof,
with an aqueous catalyst inactivation agent as described herein, once the system has been emptied and the catalyst
slurry has been supplied into the ethylene polymerization reactor, enables the inactivation and removal of essentially
all remaining catalyst traces from the catalyst slurry preparation system.

[0020] The use of a catalystinactivation agent as defined herein for that purpose is unconventional in the art, especially,
since it is generally accepted that the use of aqueous solutions for that purpose should be avoided. In fact it is known
that such solutions may affect either the stability of the preparation system and/or the quality of the subsequently prepared
catalyst slurry. Nevertheless, unexpectedly in accordance with the present invention catalyst slurry batches that are
prepared in a catalyst slurry preparation system that has been cleaned in accordance with the invention still show a high
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quality with no significant loss of catalyst activity. Moreover, applying a method according to the present invention was
not shown to have substantial negative effects on the stability and operability of the catalyst slurry preparation system.
[0021] These and further aspects and embodiments of the invention are hereunder further explained in the following
sections and in the claims, and illustrated by non-limiting figures.

BRIEF DESCRIPTION OF THE FIGURES
[0022]

Figure 1 schematically illustrates an embodiment of a catalyst slurry preparation system for preparing and feeding
catalyst slurry to an ethylene polymerization reactor.

Figure 2 schematically illustrates another embodiment of a catalyst slurry preparation system for preparing and
feeding catalyst slurry to an ethylene polymerization reactor

Figure 3 schematically illustrates another embodiment of a catalyst preparation system for preparing and feeding
catalyst slurry to an ethylene polymerization reactor

[0023] The constructional details of valves, pumps etc. have been omitted in the figures for clarity, it being within the
skill of the art to supply these.

DETAILED DESCRIPTION OF THE INVENTION

[0024] Before the present method and devices used in the invention are described, it is to be understood that this
invention is not limited to particular methods, components, or devices described, as such methods, components, and
devices may, of course, vary. It is also to be understood that the terminology used herein is not intended to be limiting,
since the scope of the present invention will be limited only by the appended claims.

[0025] Unless defined otherwise, all technical and scientific terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this invention belongs. Although any methods and materials similar
or equivalent to those described herein may be used in the practice or testing of the present invention, the preferred
methods and materials are now described.

[0026] As used herein, the singular forms "a", "an", and "the" include both singular and plural referents unless the

context clearly dictates otherwise. The terms "comprising”, "comprises" and "comprised of" as used herein are synon-

ymous with "including", "includes" or "containing", "contains", and are inclusive or open-ended and do not exclude
additional, non-recited members, elements or method steps. The terms "comprising", "comprises" and "comprised of"
also include the term "consisting of". The term "about" as used herein when referring to a measurable value such as a
parameter, an amount, and a temporal duration, is meant to encompass variations of +/-10% or less, preferably +/-5%
or less, more preferably +/-1% or less, and still more preferably +/-0.1 % or less of and from the specified value, insofar
such variations are appropriate to perform in the disclosed invention. It is to be understood that the value to which the
modifier "about" refers is itself also specifically, and preferably, disclosed.

[0027] Reference throughout this specification to "one embodiment" or "an embodiment" means that a particular
feature, structure or characteristic described in connection with the embodiment is included in at least one embodiment
of the presentinvention. Thus, appearances of the phrases "in one embodiment" or "in an embodiment” in various places
throughout this specification are not necessarily all referring to the same embodiment, but may. Furthermore, the particular
features, structures or characteristics may be combined in any suitable manner, as would be apparent to a person skilled
in the art from this disclosure, in one or more embodiments. Furthermore, while some embodiments described herein
include some but not other features included in other embodiments, combinations of features of different embodiments
are meant to be within the scope of the invention, and form different embodiments, as would be understood by those in
the art. For example, in the following claims, any of the claimed embodiments can be used in any combination.

[0028] Unless otherwise defined, all terms used in disclosing the invention, including technical and scientific terms,
have the meaning as commonly understood by one of ordinary skill in the art to which this invention belongs. By means
of further guidance, definitions for the terms used in the description are included to better appreciate the teaching of the
present invention.

[0029] Catalyst is introduced into an ethylene polymerization reactor under the form of a catalyst slurry prepared in a
catalyst slurry preparation system. As the catalyst slurry preparation system often treats consecutively different catalysts,
cleaning of the system is required to remove and deactivate remaining traces of the previous catalyst. Especially since
remaining impurities will most certainly negatively affect the polymerization reaction. The present invention thereto
provides a method for cleaning a catalyst slurry preparation system for the preparation and the supply of catalyst slurry
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to an ethylene polymerization reactor, wherein the system, or parts thereof, are rinsed with an aqueous catalyst inacti-
vation agent, preferably containing water.

[0030] As used in the present invention, the term "catalyst slurry" refers to a composition comprising catalyst solid
particles and a diluent. The solid particles can be suspended in the diluent, either spontaneously or by homogenization
techniques, such as mixing. The solid particles can be inhomogeneously distributed in a diluent and form a sediment or
deposit. In the present invention it is especially applicable to solid particles of ethylene polymerization catalyst in a liquid
diluent. These slurries will be referred to herein as ethylene polymerization catalyst slurries.

[0031] By the term "solid particles" it is meant a solid provided as a collection of particles, such as for instance a
powder or granulate. In the present invention it is especially applicable to a catalyst provided on a carrier or support.
The support is preferably a silica (Si) support.

[0032] Asused herein, the "catalyst" refers to a substance that causes a change in the rate of a polymerization reaction
without itself being consumed in the reaction. In the present invention it is especially applicable to catalysts suitable for
the polymerization of ethylene to polyethylene. These catalysts will be referred to as ethylene polymerization catalysts.
In the present invention it is especially applicable to ethylene polymerization catalysts such as metallocene catalysts,
chromium catalysts and/or Ziegler-Natta catalysts. Whereas a "catalyst slurry" refers herein to a composition comprising
catalyst solid particles and a diluent, "catalyst" refers herein to the catalyst molecules either as such or provided on a
carrier or support.

[0033] Catalyst slurry according to the invention consists or consists essentially of solid catalyst, such as those given
above, and a liquid hydrocarbon diluent. Diluents which are suitable for being used in accordance with the present may
comprise but are not limited to hydrocarbon diluents such as aliphatic, cycloaliphatic and aromatic hydrocarbon solvents,
or halogenated versions of such solvents. The preferred solvents are C12 or lower, straight chain or branched chain,
saturated hydrocarbons, C5 to C9 saturated alicyclic or aromatic hydrocarbons or C2 to C6 halogenated hydrocarbons.
Non-limiting illustrative examples of solvents are butane, isobutane, pentane, hexane, heptane, cyclopentane, cyclohex-
ane, cycloheptane, methyl cyclopentane, methyl cyclohexane, isooctane, benzene, toluene, xylene, chloroform, chlo-
robenzenes, tetrachloroethylene, dichloroethane and trichloroethane. In a preferred embodiment of the present invention,
said diluent is isobutane. However, it should be clear from the presentinvention that other diluents may as well be applied
according to the present invention.

[0034] In an embodiment, the present invention is directed to the cleaning of a catalyst preparation system. The term
"catalyst preparation system" refers to device or system wherein catalyst particles, such as metallocene, chromium or
Ziegler Natta catalyst particles are prepared.

[0035] In another embodiment, the presentinvention is directed to the cleaning of a catalyst slurry preparation system.
As used herein the term "catalyst slurry preparation system" refers to a device or system wherein catalyst slurry as
defined herein is prepared Said catalyst preparation system in connected to a polymerization loop reactor for supply of
the prepared catalyst slurry to the reactor. In an exemplary embodiment, the catalyst slurry preparation system comprises
one or more mud pots containing catalyst slurry, one or more conduits connecting the mud pot(s) to a mixing vessel for
transferring catalyst slurry from the mud pot(s) to the mixing vessel, at least one mixing vessel wherein catalyst slurry
is diluted to a concentration suitable for use in a polymerization reaction, and one or more conduits connecting the mixing
vessel to a polymerization reactor for transferring the diluted catalyst slurry to the polymerization reactor. The latter
conduits may be provided with pumping means for pumping the catalyst slurry from the mixing vessel to a polymerization
reactor.

[0036] Non-limiting examples of catalyst slurry preparation systems according to the present invention are for instance
illustrated in figures 1, 2 and 3.

[0037] Accordingto figure 1 a catalyst slurry preparation system comprises a mud pot 2 wherein concentrated catalyst
slurry is prepared. Catalyst slurry can be prepared by providing dry catalyst from a catalyst supply vessel (not shown)
to said mud pot and by adding a suitable amount of diluent to the mud pot through an injection valve 32. Once prepared
the concentrated catalyst slurry is transported through conduits 6 and 15 to a mixing vessel 3, wherein the catalyst slurry
is diluted to a concentration suitable for use in a polymerization reaction. Conduit 6 may be provided with a catalyst
slurry feeder 9 for dosing the feed of catalyst slurry to the mixing vessel 3 and an injection valve 24 for the injection of
diluent. The mixing vessel 3 is provided with mixing means 25. In addition, the system further comprises a conduit 4
which connects the mixing vessel 3 to a polymerization reactor 1. The conduit 4 may be provided with flushing means
30, a pump means 5 such as a pump and flow measuring means 10, such as e.g. a coriolis meter. The diluted catalyst
slurry is pumped through this conduit 4 from said mixing vessel 3 to the reactor 1.

[0038] Figure 2 represents a catalyst slurry preparation system comprising two mud pots 2 containing concentrated
catalyst slurry. Both mud pots are provided with an injection valve 32 for the addition of diluent into the mud pots 2.
Conduits 6, 7 and 15 connect the mud pots 2 with a mixing vessel 3, wherein the catalyst slurry is diluted to a concentration
suitable for use in a polymerization reaction. Conduit 6 and 7 may be provided with catalyst slurry feeders 9 for dosing
the feed of catalyst slurry from the mud pots 2 to the mixing vessel 3 and injection valves 24 for the injection of diluent.
The mixing vessel 3 is provided with mixing means 25. The diluted slurry is then pumped through conduit 4 in a polym-
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erization reactor 1. To that end the conduit 4 which connects the mixing vessel 3 to a reactor 1 is provided with pumping
means 5. The conduit 4 may be further provided with diluent flushing means 30 and flow measuring means 10, such as
e.g. a coriolis flow meter.

[0039] According to figure 3 a catalyst slurry preparation system is provided which two mud pots 2 containing con-
centrated catalyst slurry, and both provided with an injection valve 32 for addition of diluent into the mud pots 2. Conduits
6, 7 and 15 connect the mud pots 2 with a mixing vessel 3, wherein diluted catalyst slurry is stored. In the case illustrated
in FIG. 2 wherein two mud pots 2 are provided, each having a conduit 6 or 7, the conduit 6 for transferring said catalyst
slurry from a first storage vessel 2 to a mixing vessel 3 is interchangeable with a second conduit 7 for transferring said
catalyst slurry from a second mud pot 2 to a mixing vessel 3 through lines 8 connecting said first 6 with said second 7
conduit. Such interconnection 8 permits, in case of interruption of transfer through one conduit 6, to discharge the catalyst
slurry to the mixing vessel 3 through a second conduit 7.Conduit 6 and 7 may be provided with catalyst slurry feeders
9 for dosing the feed of catalyst slurry from the mud pots 2 to the mixing vessel 3. The conduits 6, 7 are further provided
with injection valves 24 for the injection of diluent. The mixing vessel 3 is provided with mixing means 25. The conduit
4, as illustrated on figure 3, is further provided with safety valves and diluent flushing means 30, 33, either at the inlet,
at the outlet or at both sides of the pumps 5 as illustrated on figure 3. Diluent flushing means 30, 33 enable to flush
diluent such as isobutane through the conduit 4 and to keep the conduit 4 and the pumping means 5 unplugged. In
addition, the conduit 4 is further provided with flow measuring means 10 for easily measuring the catalyst flow rate in
the conduit 4. These flow measuring means 10 preferably are Coriolis flow meters that can be provided upstream and
downstream from said pumps 5. Conduit 4 may be further provided with a conduit and valve 31 for by-passing the pump
5. The conduits 4 for transferring catalyst slurry into to the reactor may also be equipped by one or more valves, preferably
piston valves 22. The piston valves 22 are capable of sealing the orifice by which the conduit 4 is connected to thereactor 1.
[0040] A catalyst slurry preparation system according to the invention may further comprise a feeding system for an
activating agent as illustrated on figure 3. As used herein the term "activating agent” refers to materials that can be
used in conjunction with a catalyst in order to improve the activity of the catalyst during the polymerization reaction.
Catalyst activating agents are well known in the art and will therefore not be discussed into detail herein. As illustrated
on figure 3, a feeding system for an activating agent may comprise a storage vessel 11 for storing said activating agent
and a conduit 12 intersecting the conduit 4. Conduit 4 may also comprise a contact vessel 13. Said vessels 13 have a
diameter with is considerably larger than the diameter of the conduits 4, for improving mixing of the catalyst and the
activating agent before supply to the reactor 1.

[0041] It should be noted that the catalysts referred to in the present invention in their pure or diluted form are highly
reactive upon contact with water. The high reactivity of the catalysts results either in a highly reactive reaction upon
contact with water or the fast and irreversible inactivation of the catalyst. As the catalyst slurry preparation system
according to the present invention refers to a system wherein the pure form of the catalyst, or a dilution thereof, is
handled, care should be taken when cleaning such installation. In view hereof, upon considering the cleaning of the
catalyst slurry preparation system a water-based or aqueous solution would not be considered. Moreover, depending
on the used catalyst, other problems may arise. For instance, metal based catalysts such as metallocenes are highly
water reactive substances which spontaneously undergo a chemical reaction upon contact with water, and therefore
cleaning steps with an aqueous solution provide risks. Other catalysts such as Ziegler-Natta and chromium catalysts
are less reactive, however, these types of catalysts remain reactive upon contact with water, thereby inactivating these
catalysts. This has a considerable negative effect on the quality of the subsequent polymerization reaction. In case
traces of such inactivated catalysts remain in the catalyst slurry preparation system and are supplied to an ethylene
polymerization reactor, the polymerization reaction may have decreased efficiency and yield polymer resins of less
quality and of undesired properties.

[0042] Despite these teachings, an efficient process has been established for cleaning a catalyst slurry preparation
system based on the use of an aqueous catalyst inactivation agent. As used herein the term "catalyst inactivation agent"
refers to compositions for the inactivation or deactivation of a catalyst, that latter being preferably a metallocene, Ziegler-
Natta or chromium catalyst. These compositions are collectively termed herein as catalyst inactivation agents and also
provide the opportunity to remove any traces of catalyst remaining in the catalyst preparation system. The terms deac-
tivating or inactivating refer to the action of eliminating the catalytic activity of the catalyst. The use of the catalyst
inactivation agent in the method of the present invention further provides the opportunity to remove any traces of catalyst
remaining in the catalyst preparation system. The catalyst inactivation agent according to the present invention is pref-
erably an "aqueous" catalyst inactivation agent, whereby "aqueous" refers to the fact that the inactivation agent (com-
position) contains at least 10% by weight of water. In an embodiment, the invention provides a method wherein said
aqueous catalyst inactivation agent consists of water.

[0043] Rinsing as disclosed herein at least one or more parts of a catalyst slurry preparation system enables to
deactivate catalyst remaining in the catalyst slurry preparation system, leaving no significant amounts of impurities in
the catalyst slurry preparation system. Accordingly, the activity of a prepared catalyst is improved when a rinsing step
with an aqueous catalyst inactivation agent occurs between the preparation of two catalyst slurry batches.
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[0044] Inanembodiment, the method accordingtothe presentinvention provides that said aqueous catalystinactivation
agent comprises at least 10% by weight of water, preferably said aqueous catalyst inactivation agent comprises at least
20%, 30%, 40%, 50%, 60%, 70%, 80% or 90% by weight of water. As the amount of water in said aqueous catalyst
inactivation agentincreases, the rate at which catalyst is deactivated increases. Higher amounts of water in said aqueous
catalyst inactivation agent therefore provide higher catalyst deactivation rates. On the other hand, an aqueous catalyst
inactivation agent with a small amount of water provides very high rates by which the aqueous catalyst inactivation agent
as such can be removed from the catalyst slurry preparation system, without leaving significant traces of said aqueous
catalyst inactivation agent. In accordance with the invention the amount of water in said aqueous catalyst inactivation
agent preferably ranges between 10% and 100%, preferably between 25% and 75%, and more preferably between 45%
and 55% by weight of the composition. Such compositions provide a good equilibrium between a fast removal of the
aqueous catalyst inactivation agent and a fast deactivation of the catalyst present in the catalyst slurry preparation
system. Said aqueous catalyst inactivation agent is particularly suitable for inactivating metallocene and Ziegler-Natta
catalysts.

[0045] In another embodiment said aqueous catalyst inactivation agent comprises an antifreezing agent such as an
alcohol. Said alcohol refers to an organic compound in which a hydroxyl group is bound to a carbon atom of an alkyl or
substituted alkyl group such as for instance, but not limited to methanol, ethanol, propanol, butanol, isopropanol and/or
tert-butyl alcohol. The addition of an alcohol to said aqueous catalyst inactivation agent permits to lower the freezing
temperature of the agent, allowing the agent to remain in a liquid form under low temperature conditions. The aqueous
catalyst inactivation agent will therefore not freeze at temperatures below 0°C, allowing the preparation system to remain
operational at extremely low temperatures.

[0046] In a preferred embodiment, said aqueous catalyst inactivation agent comprises at least 10% by weight of
alcohol, preferably at least 20%, 30%, 40%, 50%, 60%, 70%, 80% or 90% by weight of alcohol. In a preferred embodiment,
the alcohol is isopropanol. In an example, said aqueous catalyst inactivation agent is a mixture of 50wt% isopropanol
and 50wt% water. In another example, said aqueous catalyst inactivation agent is a mixture of 90wt% water and no
more than 10wt% isopropanol.

[0047] In another preferred embodiment, said catalyst inactivation agent is oxygen. Oxygen is particularly suitable for
inactivating a chromium catalyst.

[0048] In another preferred embodiment, said catalyst inactivation agent is carbon monoxide (CO). Carbon monoxide
is particularly suitable for inactivating metallocene and Ziegler-Natta catalysts.

[0049] In a preferred embodiment, said catalyst inactivation agent is selected from a list consisting of water, carbon
monoxide and oxygen.

[0050] Furthermore, according to another embodiment, the invention provides a method wherein said aqueous catalyst
inactivation agent is injected into said catalyst slurry preparation system at a pressure comprised between 100 and 2000
bar, and preferably between 200 and 1000 bar.

[0051] By injecting said aqueous catalyst inactivation agent into said catalyst slurry preparation system at high pres-
sures, the catalyst slurry preparation system, orone or more parts thereof, are rinsed with the aqueous catalystinactivation
agent ata very high pressure, providing an improved removal of the impurities from the catalyst slurry preparation system
as well as increasing the catalyst deactivation efficiency. Also, the high pressure provides an additional mechanical
removal of impurities present in the catalyst slurry preparation system.

[0052] According to a further embodiment, the invention provides a method wherein said aqueous catalyst inactivation
agent is injected into said catalyst slurry preparation system or one or more parts thereof in a liquid or gaseous phase.
Whereas a liquid aqueous catalyst inactivation agent may provide a more economical cleaning process, the use of an
aqueous catalyst inactivation agent in gaseous phase has been found to provide a more efficient deactivation of the
catalyst, an improved removal of the impurities from catalyst slurry preparation system and an faster and more efficient
removal from the aqueous catalyst inactivation agent itself from the catalyst slurry preparation system.

[0053] In another embodiment, the invention provides a method wherein after said rinsing step, said catalyst slurry
preparation system, or one or more parts thereof, are dried with an inert gas. An inert gas refers to any gas with a low
oxygen content and which is not reactive with the catalyst. Non-limiting examples of inert gasses which may be used in
the method according to the present invention are helium, neon, argon, krypton, xenon, radon and/or nitrogen. Preferably,
in a method according to the present invention, nitrogen is used as an inert gas. By providing a drying step after rinsing
the catalyst slurry, preparation system, or one or more parts thereof, with said aqueous catalyst inactivation agent, an
additional step is provided that ensures the catalyst slurry preparation system to be essentially free of any traces of the
aqueous catalystinactivation agent. Whereas after rinsing the catalyst slurry preparation system with an aqueous catalyst
inactivation agent, the catalyst slurry preparation system may be essentially free of the aqueous catalyst inactivation
agent due to for instance the evaporation thereof, an additional step, where the catalyst slurry preparation system is
dried with an inert gas such as nitrogen, provides an additional insurance for the user that no substantial impurities nor
traces of the aqueous catalyst inactivation agent remain in the catalyst slurry preparation system.

[0054] According to another embodiment, the present invention relates to a method for supplying catalyst slurry to an



10

15

20

25

30

35

40

45

50

55

EP 2 513 165 B1

ethylene polymerization loop reactor, said catalyst slurry consisting of solid catalyst and a liquid hydrocarbon diluent,
comprising the steps of:

(a) preparing catalyst slurry in a catalyst slurry preparation system comprising at least one or more mud pot(s)
operably connected to a mixing vessel by means of one or more conduits by the steps of

(a1) preparing concentrated catalyst slurry in said one or more mud pot(s);

(a2) transferring said concentrated catalyst slurry from said mud pot(s) to said mixing vessel through said one
or more conduits; and

(a3) diluting said concentrated catalyst slurry in a suitable amount of said diluent in said mixing vessel thereby
obtaining a diluted catalyst slurry having a concentration suitable for use in an ethylene polymerization reaction;
and

(b) transferring said diluted catalyst slurry from said mixing vessel to said ethylene polymerization loop reactor.

[0055] The method is characterized in that preceding to step (a) said catalyst slurry preparation system, or one or
more parts thereof, is cleaned according to a method as given herein.

[0056] The term "concentrated catalyst slurry" refers to a composition comprising catalyst solid particles that are in
suspension whereby the concentration of catalyst s at least higher than 10 % by weight. The term "diluted catalyst slurry”
refers to a composition comprising catalyst solid particles that are in suspension, whereby the concentration of catalyst
is lower than or equal to 10 % by weight.

[0057] The catalyst as used in any of the polymerization methods according to the present invention is a metallocene
catalyst, a chromium catalyst or a Ziegler-Natta catalyst.

[0058] In a preferred embodiment of the present invention, said catalyst is a metallocene catalyst. The term "metal-
locene catalyst" is used herein to describe any transition metal complexes consisting of metal atoms bonded to one or
more ligands. The metallocene catalysts are compounds of Group |V transition metals of the Periodic Table such as
titanium, zirconium, or hafnium, and have a coordinated structure with a metal compound and ligands composed of one
ortwo groups of cyclopentadienyl, indenyl, fluorenyl or their derivatives. Use of metallocene catalysts in the polymerization
of olefins has various advantages. Metallocene catalysts have high activities and are capable of preparing polymers
with enhanced physical properties in comparison with the polymers prepared using Ziegler-Natta catalysts. The key to
metallocenes is the structure of the complex. The structure and geometry of the metallocene can be varied to adapt to
the specific need of the producer depending on the desired polymer. Metallocenes comprise a single metal site, which
allows for more control of branching and molecular weight distribution of the polymer. Monomers are inserted between
the metal and the growing chain of polymer.

[0059] In a preferred embodiment, the metallocene catalyst has a general formula (I) or (ll):

(Ar)2MQ2 (;
or
R"(Ar)2MQ2 an

wherein the metallocenes according to formula (I) are non-bridged metallocenes and the metallocenes according to
formula (Il) are bridged metallocenes;

wherein said metallocene according to formula (1) or (I) has two Ar bound to M which can be the same or different from
each other;

wherein Ar is an aromatic ring, group or moiety and wherein each Ar is independently selected from the group consisting
of cyclopentadienyl, indenyl, tetrahydroindenyl or fluorenyl, wherein each of said groups may be optionally substituted
with one or more substituents each independently selected from the group consisting of halogen, a hydrosilyl, a SiR5
group wherein R is a hydrocarbyl having 1 to 20 carbon atoms, and a hydrocarbyl having 1 to 20 carbon atoms, and
wherein said hydrocarbyloptionally contains one or more atoms selected from the group comprising B, Si, S, O, F, Cland P;
wherein M is a transition metal selected from the group consisting of titanium, zirconium, hafnium and vanadium; and
preferably is zirconium;

wherein each Q is independently selected from the group consisting of halogen; a hydrocarboxy having 1 to 20 carbon
atoms; and a hydrocarbyl having 1 to 20 carbon atoms and wherein said hydrocarbyl optionally contains one or more
atoms selected from the group comprising B, Si, S, O, F, Cl and P; and
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wherein R" is a divalent group or moiety bridging the two Ar groups and selected from the group consisting of a C4-Cy
alkylene, agermanium, asilicon, asiloxane, an alkylphosphine and anamine, and wherein said R" is optionally substituted
with one or more substituents each independently selected from the group consisting of halogen, a hydrosilyl, a SiRj
group wherein R is a hydrocarbyl having 1 to 20 carbon atoms, and a hydrocarbyl having 1 to 20 carbon atoms and
wherein said hydrocarbyloptionally contains one or more atoms selected from the group comprising B, Si, S, O, F, Cland P.
[0060] The term "hydrocarbyl having 1 to 20 carbon atoms" as used herein is intended to refer to a moiety selected
from the group comprising a linear or branched C4-C, alkyl; C3-C, cycloalkyl; Cg-Cyq aryl; C;-Cyq alkylaryl and C,-Cy
arylalkyl, or any combinations thereof. Exemplary hydrocarbyl groups are methyl, ethyl, propyl, butyl, amyl, isoamyl,
hexyl, isobutyl, heptyl, octyl, nonyl, decyl, cetyl, 2-ethylhexyl, and phenyl. Exemplary halogen atoms include chlorine,
bromine, fluorine and iodine and of these halogen atoms, fluorine and chlorine are preferred.

[0061] lllustrative examples of metallocene catalysts comprise but are not limited to bis(cyclopentadienyl) zirconium
dichloride (Cp,ZrCl,), bis(cyclopentadienyl) titanium dichloride (Cp,TiCl,), bis(cyclopentadienyl) hafnium dichloride
(CpyHfCl,); bis(tetrahydroindenyl) zirconium dichloride, bis(indenyl) zirconium dichloride, and bis(n-butylcyclopentadi-
enyl) zirconium dichloride; ethylenebis(4,5,6,7-tetrahydro-1-indenyl) zirconium dichloride, ethylenebis(1-indenyl) zirco-
nium dichloride, dimethylsilylene bis(2-methyl-4-phenyl-inden-1-yl) zirconium dichloride, diphenylmethylene (cyclopen-
tadienyl)(fluoren-9-yl) zirconium dichloride, and dimethylmethylene [1-(4-tert-butyl-2-methyl-cyclopentadienyl)](fluoren-
9-yl) zirconium dichloride.

[0062] The metallocene catalysts generally are provided on a solid support. The support should be an inert solid,
which is chemically unreactive with any of the components of the conventional metallocene catalyst. The support is
preferably a silica compound. In a preferred embodiment, the metallocene catalyst is provided on a solid support,
preferably a silica support.

[0063] In another embodiment of the present invention, said catalyst is a chromium catalyst. The term "chromium
catalysts" refers to catalysts obtained by deposition of chromium oxide on a support, e.g. a silica or aluminum support.
lllustrative examples of chromium catalysts comprise but are not limited to CrSiO, or CrAI20;.

[0064] In another embodiment of the present invention, said catalyst is a Ziegler-Natta catalyst. The term "Ziegler-
Natta catalyst" " refers to catalysts having a general formula MX,,, wherein M is a transition metal compound selected
from group IV to VII, wherein X is a halogen, and wherein n is the valence of the metal. Preferably, M is a group IV,
group V or group VI metal, more preferably titanium, chromium or vanadium and most preferably titanium. Preferably,
X is chlorine or bromine, and most preferably, chlorine. lllustrative examples of the transition metal compounds comprise
but are not limited to TiCl,, TiCly.

[0065] A method for cleaning a catalyst slurry preparation system and/or for cleaning a catalyst preparation system
as provided herein is also particularly suitable to be integrated in an ethylene polymerization process, as it permits to
provide substantially clean catalyst slurry to a polymerization reactor, and as such influences polymerization conditions,
and the quality and the properties of the prepared polymers. Therefore, the invention relates in another aspect to a
method for the polymerization of ethylene in an ethylene polymerization loop reactor, comprising the steps of:

- preparing a catalyst slurry in a catalyst slurry preparation system, said catalyst slurry preparation system comprising
at least one or more mud pot(s) operably connected to a mixing vessel by means of one or more conduits;

- feeding ethylene monomer, a diluent, said catalyst slurry, optionally hydrogen, and optionally one or more co-
monomer(s) to said ethylene polymerization loop reactor;

- polymerizing one or more ethylene monomers to produce a polyethylene slurry comprising liquid diluent and solid
polyethylene particles, and

- recovering polyethylene particles from the slurry by separating at least a majority of the diluent from the slurry.

characterized in that said catalyst slurry preparation system, or one or more parts thereof, is cleaned before preparing
said catalyst slurry according to a method as described herein. In a preferred embodiment a method is provided wherein
a catalyst slurry is prepared in a catalyst slurry preparation system as described herein. In another preferred embodiment
a method is provided wherein said catalyst is a metallocene catalyst, chromium catalyst or Ziegler-Natta catalyst, as
defined herein.

[0066] As used herein the term "ethylene polymerization reaction" refers to the polymerization reaction of ethylene
which is performed by feeding to a reactor reactants including ethylene monomer, a diluent, a catalyst in the form of
catalyst slurry, an activating agent, optionally a co-monomer, and optionally a terminating agent such as hydrogen. The
polymerization reaction of ethylene may for instance be carried out in loop reactors. Suitable "ethylene polymerization"
includes but is not limited to homo-polymerization of ethylene or the co-polymerization of ethylene and a higher 1-olefin
co-monomer such as butene, 1-pentene, 1-hexene, 1-octene or 1-decene.
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[0067] As used herein the term "co-monomer" refers to co-monomers which are suitable for being polymerized with
ethylene monomers. Co-monomers may comprise but are not limited to aliphatic C3-C20 alpha-olefins. Examples of
suitable aliphatic C3-C20 alpha-olefins include propylene, 1-butene, 4-methyl-1-pentene, 1-hexene, 1-octene, 1-decene,
1-dodecene, 1-tetradecene, 1-hexadecene, 1-octadecene and 1-eicosene.

[0068] Hydrocarbon diluents which are suitable for being used in accordance with the present invention may comprise
but are not limited to hydrocarbon diluents such as aliphatic, cycloaliphatic and aromatic hydrocarbon solvents, or
halogenated versions of such solvents. The preferred solvents are C12 or lower, straight chain or branched chain,
saturated hydrocarbons, C5 to C9 saturated alicyclic or aromatic hydrocarbons or C2 to C6 halogenated hydrocarbons.
Non-limiting illustrative examples of solvents are butane, isobutane, pentane, hexane, heptane, cyclopentane, cyclohex-
ane, cycloheptane, methyl cyclopentane, methyl cyclohexane, isooctane, benzene, toluene, xylene, chloroform, chlo-
robenzenes, tetrachloroethylene, dichloroethane and trichloroethane. In a preferred embodiment of the present invention,
said diluentis isobutane. However, it should be clear from the presentinvention that other diluents may as well be applied
according to the present invention.

[0069] An ethylene polymerization reaction as described herein can be carried out in a single loop reactor or in a
double loop reactor, wherein in the latter case bimodal polyethylene can be prepared. According to another embodiment
the invention therefore provides a method wherein said ethylene polymerization loop reactor, as used in any of the
methods according to the present invention, is a single loop reactor or a first reactor of a double loop reactor. A double
loop reactor consists of a first and a second loop reactor which are serially connected.

[0070] According to another embodiment, the present invention relates to the use of an aqueous catalyst inactivation
agent a defined above, and preferably at the concentrations as given herein, and more preferably comprising at least
30% water, in a catalyst slurry preparation system that is adapted for the preparation of catalyst slurry and the supply
of said catalyst slurry to a polymerization reactor.

[0071] Anaqueous catalyst inactivation agent according to the present invention may also be used for cleaning and/or
rinsing a catalyst preparation system or one or more parts thereof. Therefore, in another embodiment, the present
invention relates to the use of an aqueous catalyst inactivation agent a defined above and preferably comprising at least
30% water, in a catalyst preparation system that is adapted for the preparation of catalyst such as metallocene, Ziegler-
Natta or chromium catalysts as given above. The preparation of catalysts, such as for instance metallocene, Ziegler-
Natta or chromium catalysts, is a relatively complicated process which includes a variety of chemical process steps. The
systems adapted for the preparation of these catalysts also require regular cleaning and for this an aqueous catalyst
inactivation agent as described herein may also be used, preferably at the concentrations as given herein, and preferably
comprising at least 30% water.

EXAMPLES

[0072] A polyethylene polymerization reaction with a metallocene catalyst was started and performed under conditions
to produce a polyethylene resin with a minimal concentration of gels. These polyethylene gels are usually polyethylene
resins with very high molecular weight and high density. The polyethylene gels are believed to be due to traces of
chromium catalysts or Ziegler-Natta catalysts from previous polymerization reactions entering the reactor after initiation
of the polymerization reaction.

[0073] Inorder to ensure that no chromium catalyst or Ziegler-Natta catalyst entered the reactor once the metallocene
catalyst was loaded, the mudpots, and conduits of the mudpots to the reactor as well as the catalyst feeders were cleaned
using water under high pressure, preferably at a pressure around 200 to 1000 bar (high pressure cleaner). Using this
cleaning procedure allowed the production of polyethylene resin with a minimal concentration of gels.

Claims

1. Method for cleaning a catalyst slurry preparation system, said catalyst slurry preparation system comprising at least
one or more mud pot(s) (2) operably connected to a mixing vessel (3) by means of one or more conduits (6, 7)
characterized in that the catalyst slurry preparation system is adapted for the preparation of metallocene, chromium
or Ziegler-Natta catalyst, and is connected to a polymerization loop reactor, and that the method comprises at least
one step of rinsing said catalyst slurry preparation system, or one or more parts thereof, with an aqueous catalyst
inactivation agent, wherein said aqueous catalyst inactivation agent is injected into said catalyst slurry preparation
system at a pressure comprised between 100 and 2000 bar.

2. Method according to claim 1, wherein after said rinsing step, said catalyst slurry preparation system is dried with
an inert gas and preferably nitrogen.
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Method according to claim 1 or 2, wherein said aqueous catalyst inactivation agent comprises at least 30% by weight
of water.

Method according to any of claims 1 to 3, wherein said aqueous catalyst inactivation agent comprises water and
an alcohol.

Method according to any of claims 1 to 4, wherein said aqueous catalyst inactivation agent is in a liquid or gaseous
phase.

Method for supplying catalyst slurry to an ethylene polymerization loop reactor, said catalyst slurry consisting of
solid catalyst and a liquid hydrocarbon diluent, comprising the steps of:

(a) preparing catalyst slurry in a catalyst slurry preparation system, said catalyst slurry preparation system
comprising at least one or more mud pot(s) (2) operably connected to a mixing vessel (3) by means of one or
more conduits (6, 7), by the steps of

(a1) preparing concentrated catalyst slurry in said one or more mud pot(s) (2);

(a2) transferring said concentrated catalyst slurry from said mud pot(s) (2) to said mixing vessel (3) through
said one or more conduits (6, 7); and

(a3) diluting said concentrated catalyst slurry in a suitable amount of said diluent in said mixing vessel (3)
thereby obtaining a diluted catalyst slurry having a concentration suitable for use in an ethylene polymeri-
zation reaction; and

(b) transferring said diluted catalyst slurry from said mixing vessel (3) to said ethylene polymerization loop
reactor (1);

characterized in that preceding to step (a) said catalyst slurry preparation system, or one or more parts thereof,
is cleaned according to a method of any of claims 1 to 5.

Method according to any of claims 1 to 6, wherein said catalyst is a metallocene catalyst, Chromium catalyst or
Ziegler-Natta catalyst.

Method for the polymerization of ethylene in an ethylene polymerization loop reactor, comprising the steps of:

- preparing a catalyst slurry in a catalyst slurry preparation system, said catalyst slurry preparation system
comprising at least one or more mud pot(s) (2) operably connected to a mixing vessel (3) by means of one or
more conduits (6, 7);

- feeding ethylene monomer, a diluent, said catalyst slurry, optionally hydrogen, and optionally one or more co-
monomer(s) to said ethylene polymerization loop reactor;

- polymerizing one or more ethylene monomers to produce a polyethylene slurry comprising liquid diluent and
solid polyethylene particles, and

- recovering polyethylene particles from the slurry by separating at least a majority of the diluent from the slurry.
characterized in that said catalyst slurry preparation system, or one or more parts thereof, is cleaned before
preparing said catalyst slurry according to a method of any of claims 1 to 5.

Method according to claim 8, wherein said ethylene polymerization loop reactor is a single loop reactor or a first
reactor of a double loop reactor.

Use of an aqueous catalyst inactivation agent comprising at least 30% by weight of water in a catalyst slurry prep-
aration system, adapted for the preparation of catalyst slurry and the supply of said catalyst slurry to a polymerization
reactor, or in a catalyst preparation system, adapted for the preparation of metallocene catalyst, Ziegler-Natta catalyst
or chromium catalyst, wherein said aqueous catalyst inactivation agent is injected into said catalyst slurry preparation
system at a pressure comprised between 100 and 2000 bar.

Patentanspriiche

1.

Verfahren zum Reinigen eines Katalysatoraufschlammungsherstellungssystems, wobei das Katalysatoraufschlam-
mungsherstellungssystem zumindest einen oder mehrere Schlammtopfe (2) umfasst, die Uber eine oder mehrere
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Leitungen (6, 7) funktionsmaRig mit einem MischgefaR (3) verbunden sind, dadurch gekennzeichnet, dass das
Katalysatoraufschlammungsherstellungssystem fiir die Herstellung eines Metallocen-, Chrom- oder Ziegler-Natta-
Katalysators ausgelegt und mit einem Polymerisationsschleifenreaktor verbunden ist, und dass das Verfahren zu-
mindest einen Schritt des Spllens des Katalysatoraufschlammungsherstellungssystems oder eines oder mehrerer
Teile davon mit einem wassrigen Katalysatorinaktivierungsmittel umfasst, wobei das wéssrige Katalysatorinaktivie-
rungsmittel mit einem Druck zwischen 100 und 2000 bar in das Katalysatoraufschlammungsherstellungssystem
eingespritzt wird.

Verfahren nach Anspruch 1, wobei das Katalysatoraufschlammungsherstellungssystem nach dem Spilschritt mit
Inertgas und vorzugsweise Stickstoff getrocknet wird.

Verfahren nach Anspruch 1 oder 2, wobei das wéssrige Katalysatorinaktivierungsmittel zumindest 30 Gew.-% Was-
ser umfasst.

Verfahren nach einem der Anspriiche 1 bis 3, wobei das wassrige Katalysatorinaktivierungsmittel Wasser und einen
Alkohol umfasst.

Verfahren nach einem der Anspriiche 1 bis 4, wobei das wassrige Katalysatorinaktivierungsmittel in einer flissigen
oder gasformigen Phase vorliegt.

Verfahren zum Zuflihren einer Katalysatoraufschlammung in einen Ethylenpolymerisationsschleifenreaktor, wobei
die Katalysatoraufschlammung aus einem festen Katalysator und einem flissigen Kohlenwasserstoffverdiinnungs-
mittel besteht, das die Schritte umfasst:

(a) Herstellen einer Katalysatoraufschlammung in einem Katalysatoraufschlammungsherstellungssystem, wo-
bei das Katalysatoraufschlammungsherstellungssystem zumindest einen oder mehrere Schlammtopfe (2) um-
fasst, die Uber eine oder mehrere Leitungen (6, 7) funktionsmafig mit einem Mischgefal’ (3) verbunden sind,
durch die Schritte:

(a1) Herstellen einer konzentrierten Katalysatoraufschlammung in dem einen oder den mehreren Schlamm-
topfen (2);

(a2) Ubertragen der konzentrierten Katalysatoraufschlammung von dem einen oder den mehreren
Schlammtopfen (2) Uber die eine oder mehreren Leitungen (6, 7) in das MischgefaR (3); und

(a3) Verdiinnen der konzentrierten Katalysatoraufschlammung in einer geeigneten Menge des Verdiin-
nungsmittels im MischgefaR (3), wodurch eine verdinnte Katalysatoraufschlammung mit einer Konzentra-
tion erhalten wird, die sich fiir eine Verwendung in einer Ethylenpolymerisationsreaktion eignet; und

(b) Ubertragen der verdiinnten Katalysatoraufschlammung vom MischgefaR (3) in den Ethylenpolymerisations-
schleifenreaktor (1);

dadurch gekennzeichnet, dass das Katalysatoraufschlammungsherstellungssystem oder ein oder mehrere
Teile davon vor Schritt (a) gemaR einem Verfahren nach einem der Anspriiche 1 bis 5 gereinigt wird bzw. werden.

Verfahren nach einem der Anspriiche 1 bis 6, wobei der Katalysator ein Metallocenkatalysator, Chromkatalysator
oder Ziegler-Natta-Katalysator ist.

Verfahren zum Polymerisieren von Ethylen in einem Ethylenpolymerisationsschleifenreaktor, das die Schritte um-
fasst:

- Herstellen einer Katalysatoraufschlammung in einem Katalysatoraufschlammungsherstellungssystem, wobei
das Katalysatoraufschlammungsherstellungssystem zumindest einen oder mehrere Schlammtdpfe (2) umfasst,
die Uber eine oder mehrere Leitungen (6, 7) funktionsmaRig mit einem Mischgefal (3) verbunden sind;

- Zuflihren von Ethylenmonomer, eines Verdlinnnungsmittels, der Katalysatoraufschlammung, wahlweise von
Wasserstoff und wahlweise eines oder mehrerer Comonomere in den Ethylenpolymerisationsschleifenreaktor;
- Polymerisieren eines oder mehrerer Ethylenmonomere, um eine Polyethylenaufschldmmung zu erzeugen,
die flissiges Verdinnungsmittel und feste Polyethylenpartikel umfasst, und

- Gewinnen von Polyethylenpartikeln aus der Aufschlammung durch Trennung zumindest eines GroRteils des
Verdinnungsmittels von der Aufschlammung,

dadurch gekennzeichnet, dass das Katalysatoraufschlammungsherstellungssystem oder ein oder mehrere
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Teile davon, bevor die Katalysatoraufschlammung hergestellt wird, gemaR einem Verfahren nach einem der
Anspriche 1 bis 5 gereinigt wird bzw. werden.

Verfahren nach Anspruch 8, wobei der Ethylenpolymerisationsschleifenreaktor ein Einzelschleifenreaktor oder einer
erster Reaktor eines Doppelschleifenreaktors ist.

Verwendung eines wassrigen Katalysatorinaktivierungsmittels, das zumindest 30 Gew.-% Wasser umfasst, in einem
Katalysatoraufschlammungsherstellungssystem, das flr die Herstellung von Katalysatoraufschlammung und Zufuhr
der Katalysatoraufschlammung in einen Polymerisationsreaktor ausgelegt ist, oder in einem Katalysatorherstel-
lungssystem, das fiir Herstellung eines Metallocenkatalysators, Ziegler-Natta-Katalysators oder Chromkatalysators
ausgelegt ist, wobei das wassrige Katalysatorinaktivierungsmittel bei einem Druck zwischen 100 und 2000 bar in
das Katalysatoraufschlammungsherstellungssystem eingespritzt wird.

Revendications

Procédé de nettoyage d’un systéme de préparation de suspension épaisse de catalyseur, ledit systéeme de prépa-
ration de suspension épaisse de catalyseur comprenant au moins un ou plusieurs pot(s) de boue (2) fonctionnel-
lement raccordés a une cuve de mélange (3) au moyen d’une ou plusieurs conduites (6, 7) caractérisé en ce que
le systéme de préparation de suspension épaisse de catalyseur est adapté pour la préparation de catalyseur de
métallo céne, de chrome ou Ziegler-Natta, et est raccordé a un réacteur en boucle de polymérisation, et que le
procédé comprend au moins une étape de ringage dudit systéme de préparation de suspension épaisse de cata-
lyseur, ou une ou plusieurs parties de celui-ci, avec un agent d’inactivation de catalyseur aqueux, dans lequel ledit
agent d’inactivation de catalyseur aqueux est injecté dans ledit systéme de préparation de suspension épaisse de
catalyseur a une pression comprise entre 100 et 2000 bar.

Procédé selon la revendication 1, dans lequel, aprés ladite étape de ringage, ledit systéme de préparation de
suspension épaisse de catalyseur est séché avec un gaz inerte et de préférence de l'azote.

Procédé selon la revendication 1 ou 2, dans lequel ledit agent d’inactivation de catalyseur aqueux comprend au
moins 30 % en poids d’eau.

Procédé selon I'une quelconque des revendications 1 a 3, dans lequel ledit agent d’inactivation de catalyseur aqueux
comprend de I'eau et un alcool.

Procédé selon 'une quelconque des revendications 1 a4, dans lequel ledit agent d’inactivation de catalyseur aqueux
est dans une phase liquide ou gazeuse.

Procédé pour alimenter une suspension épaisse de catalyseur dans un réacteur en boucle de polymérisation d’éthy-
lene, ladite suspension épaisse de catalyseur étant constituée de catalyseur solide et d’un diluant hydrocarbure
liquide, comprenant les étapes de :

(a) préparation d’'une suspension épaisse de catalyseur dans un systéme de préparation de suspension épaisse
de catalyseur, ledit systéme de préparation de suspension épaisse de catalyseur comprenant au moins un ou
plusieurs pot(s) de boue (2) fonctionnellement raccordés a une cuve de mélange (3) au moyen d’'une ou plusieurs
conduites (6, 7), par les étapes de

(a1) préparation d’'une suspension épaisse de catalyseur concentrée dans lesdits un ou plusieurs pot(s)
de boue (2) ;

(a2) transfert de ladite suspension épaisse de catalyseur concentrée depuis lesdits pot(s) de boue (2) vers
ladite cuve de mélange (3) par l'intermédiaires desdites une ou plusieurs conduites (6, 7) ; et

(a3) dilution de ladite suspension épaisse de catalyseur concentrée dans une quantité adaptée dudit diluant
dans ladite cuve de mélange (3) de maniére a obtenir une suspension épaisse de catalyseur diluée ayant
une concentration adaptée pour utilisation dans une réaction de polymérisation d’éthyléne ; et

(b) transfert de ladite suspension épaisse de catalyseur diluée depuis ladite cuve de mélange (3) vers ledit

réacteur en boucle de polymérisation d’éthyléne (1) ;
caractérisé en ce qu’avant I'étape (a) ledit systéme de préparation de suspension épaisse de catalyseur, ou
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une ou plusieurs parties de celui-ci, est nettoyé selon un procédé de 'une quelconque des revendications 1 a 5.

Procédé selon 'une quelconque des revendications 1 a 6, dans lequel ledit catalyseur est un catalyseur a métallo-
céne, un catalyseur au chrome ou un catalyseur Ziegler-Natta.

Procédé de polymérisation d’éthyléne dans un réacteur en boucle de polymérisation d’éthyléne, comprenant les
étapes de :

- préparation d’une suspension épaisse de catalyseur dans un systéme de préparation de suspension épaisse
de catalyseur, ledit systéme de préparation de suspension épaisse de catalyseur comprenant au moins un ou
plusieurs pot(s) de boue (2) fonctionnellement raccordés a une cuve de mélange (3) au moyen d’'une ou plusieurs
conduites (6, 7) ;

- alimentation de monomeére d’éthyléne, d’un diluant, ladite suspension épaisse de catalyseur, facultativement
de I'hydrogéne, et facultativement un ou plusieurs comonomeére(s) dans ledit réacteur en boucle de polyméri-
sation d’éthyléne ;

- polymérisation d’unou plusieurs monomeéres d’éthyléne pour produire une suspension épaisse de polyéthyléne
comprenant un diluant liquide et des particules de polyéthyléne solides, et

- récupération des particules de polyéthyléne a partir de la suspension épaisse par séparation d’au moins une
majorité du diluant de la suspension épaisse,

caractérisé en ce que ledit systéme de préparation de suspension épaisse de catalyseur, ou une ou plusieurs
parties de celui-ci, est nettoyé avant la préparation de ladite suspension épaisse de catalyseur selon un procédé
de 'une quelconque des revendications 1 a 5.

Procédé selon la revendication 8, dans lequel ledit réacteur en boucle de polymérisation d’éthyléne est un réacteur
unigue ou un premier réacteur d’un double réacteur en boucle.

Utilisation d’un agent d’inactivation de catalyseur aqueux comprenant au moins 30 % en poids d’eau dans un
systéme de préparation de suspension épaisse de catalyseur, adapté pour la préparation de suspension épaisse
de catalyseur et I'alimentation de ladite suspension épaisse de catalyseur dans un réacteur de polymérisation, ou
dans un systéme de préparation de catalyseur, adapté pour la préparation de catalyseur a métallocéne, catalyseur
Ziegler-Natta ou catalyseur au chrome, dans laquelle ledit agent d’inactivation de catalyseur aqueux est injecté
dans ledit systéme de préparation de suspension épaisse de catalyseur a une pression comprise entre 100 et 2000
bar.
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ELJARAS POLIMERIZACIOS KATALIFATOR SEMLESESITESERE
STABADALM ICENYPONTOK

1. Ehards katalizdtor ragy eltkéssitd rendszer {slurry preparation system) tisziitdsdrs, ahol az emiitet! katalizdtor xagy ekésyiid
2 \ RER:

randuzer tartalmar legalib wgy vagy b isaap edényt {ved pol) (2), amelylel) mixSdtképesan Jasre vaninek) kapcsulva

i

gy keverd reakdoradennyst {mdng vessal) (3) egy vagy tBtb cebveratél {onnduit) (8, 7) segitsdgével, aweal jelflemenve, hogy
& Ralalizator zagy eitkeszitd randszer metalinodn, krom {cheomium) vagy Zlegler-Natta katgiipator slhészitésihar van adaptéiva
Sy hozad van kapesalva agy polimerizécids hurokreskinrhug {loop reastor), tovabba azzal jallemazve, hogy sz slidvas tsrigina

iogalshd ogy lopes! az emlifelt halalivilor zagy slkdezitd rendszemel vagy egy vagy ©Bbb rduzdnek Suflidsers {rins
) 3 3¥

vizes kalolzafor nakdivald sremel, ahal az amiftetl vizes kabalizdior Inaktv@id s2er a2 omiitell katelizdler zagy sitkesals
rendsrerbe olyan nyontdson van

talva, amely a 100 har &3 2000 bar kvl farfonsdingban ve

2. Az 1. igénypont szerntl elfrds, ahol az emiilell Chitést Bpds uian az emiitstt ketwlzdlor zogy sidkészitd rendsaart
msgszaritiok agy inert garzal, elfnydsen nitvopdnnal.

S AR vagy 2. psnypont wzerin elfras, ahol az emifiatihvizes kadalizator nakiivald azer larlalar legaiabb 30 Breeg % visst

4 Az 43 igdnyponiok bamelyie sxerind effirdy, ahol sz amitelt vizes salalizalnr nakiivald sowy larlaimar vizel §s soy sikoholt
& &Y

5. Az 14, igdnyponiol biemelvie szering elifds, shol oz emilisl vizes Kalaliedly inakivdid sawy §

Ak yagy garfazishan

VAR

8. Bffgras katalicaly zagy szolgailatandra egy efitén polimenizacits hurnkrsakiora, ahol a2 amiitelt kalaizaler 2agy w2

7

’ﬁ

katalizatortdl és folydhony srénhidhogdn highoba! {ciusnt) 8 ax olidrds o Wvelkert Epdvekel tariaimanza;

kalalizator zagyot készilin® egy kalalizalor 2agy oiSkdsxitd randazerben, shol av smiftell kalolizdlor zagy eldkéazits

rendeesr tortalmaz legaldbh egy vagy tobb isvsp edéept {3 ndkSiSkipeven Dosaakapcsols sgy Reverd

rgal :ﬁ;:;,s“k szerind:

z

roakioradeneyal {3} ax aniitelt agy vagy WBh osbvezeil {8, 7) réuds, aldvethend slid

1

{al) konoenindlt katelizatyr sagyot besitind ax amiitel ey vagy 1bh iszap edéavben (21

(8¢} abvissrlk az emiitell konventrdh kotalizator 2agynt ar emifielt Besp  sdény(elibo! (21 ar enmbilel owerd

reakioradénybe (3} aremiliett egy vagy Obb oxdvazeisk (8, 7) révin; &6

{23} hlgituk az emiitelt koncentrilt katalizdtor zagyol ux emiilatl highto megfelald mannyiségivel az emlitat kaverd
reakeiGedénybean (3), exdiial cm hfigfto: kataizator zagyol kapunk, smsiynek kunosniraciile alkaimes fdhasendidens
effién polimerizacias reakridhax;

aivissa

 emfiied Righod katalixdtor zagyol sz emiifels keverd reahcitadéngbdl (3) az emiitell alién polimerizacios
Burckreabtorba {1
axzal jellamasye, hagy A {a) Bpest megmidalen az emilielt kutaliadlor 2ugy eltkésaitd rendszert vagy annak egy vagy

b reszél, muglisziiul az 148, igénypaniok baemelyie szerint sliars slapian.

W



T Az 16, iggnyadntok barmalyke szetint elideds, ahol az erlitol kalatzdior metaliocdn kalalizatol, kedm {chramim; kalalizdlor

AV

vagy Jegler-Natta kalgizalor,

8. Efarde efilén polimenizalgsara atilen polmerixdnids hurskraaktorban, ahol az eliarss a kivetkex idpésekel tartalviazza:

- katafizator zagyod keseiink gy kataltzator zaqy olikészitd nandezerban, ahiot az amitlall katalinitor zagy sifkéseiid
3

6
rendaesy tartaimar legaidbh ey vagy DO Beap adényl () mikGdGkdpesen Guszekaposohe agy keverd
saaklosed@nnyel (3} egy vagy Wbl codversiek {8, T sdvén;

b}

- betéplaunk elittn monamernt, hight!, beliplalink 2z emlialt ketalizstor zagyol, Mivdnl asethen widrogént, e kivant

avetlien ey vagy 10d ke-monoamad ax emiitell olidn polimenizésits hundkrealorhe;
- polimenzalunk egy vagy Wbt effidn monomert, hogy olyan poliellén xagyot aiskitsunk ki, amely flyékuny highit és

seitdrd polietilon részecskéket tavizimaz, s
~iryeriliion polistiién részacskikel & 2agybiol & hightd fegsidhb nag ;Gm wsednek akiiinidse rdvény
cxat jellemenve, hogy az amiitell katatiodor zagy elfkdsalld rendsawy vany anvak & y vagg Wb régre Haztitva van,

misiiy elkeszitenenk az eniisst katalizator zagyot az 18, igdnypanick ﬁérm&?zy-ikev 8

8 A& & igénypont szerintl alidrds, ahal sz emlitad oSy polimerindeide hu

§ husckreakics, vagy egy kelids

hurckeaakior olsd reakiora,

5

faimazasa ey vizes halalizalor nakivale szomek, amely legaldbd 30 Bmag % vie! lorliimar, ey kalslinalor gy

SkeseiS rendenarben, amely kalslxdlor zagy készidséhez 85 az emlinll katalingior zagynak gy poimenizadits reaidurba
vaid secigdifatisahor van adaptélva, vagy egy ketalizdior kesziiS rendazerben, amaly metalionén katslizator, Ziegler-Natta
Katalizgtor vagy kedm {chromium) kalalizator sitészitéséhaz van adoptdive, ahol ax enmiitell vizes katalivdlor okt seer a2
awniftell katmlizator zagy eldkeszitd rendszarbe clvan nyomasen van injskialva, amely = 100 bar s 2000 her wad

{ariomaayvban wan,
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