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the polymerisation reactor. It has been found, how- ever, that this process
is ill-suited to stopping an al- The present invention relates to a process
for  pha-olefin polymerisation reaction performed with stopping a gas phase
polymerisation reaction.      the aid of a chromium oxide-based catalyst
because It is known that one or more olefins can be poly-   5   this
catalyst Is effectively not deactivated by carbon merized in a gaseous
phase reaction. For example, it  dioxide. is known to polymerise one or
more olefins in a flui-  European Patent Application EP-A-359 444 de- dized
bed reactor by passing a reaction gas mixture  scribes a process for
maintaining a constant rate of containing the olefin(s) to be polymerised
upwardly  olefin gas phase polymerisation. In this process vari- through
the reactorsuch thatthe upwardly moving re-  10  ous catalyst deactivating
agents are continuously in- action gas keeps the polymer particles which
are be-  troduced in a gas phase polymerisation reactor. How- ing formed by
the reaction In a fluidised state. The  ever this process does not teach or
suggest whether gas mixture leaving through the top of the fluidised-  the
deactiving agents are effective forstopping olef in bed reactor is recycled
to the base of the latter  gas phase polymerisation. through a recycle
conduit and a compressor. During  15  An effective process for completely
or practically this recycling the gas mixture is generally cooled with
completely stopping a gas phase alpha-olefin poly- the aid of a heat
exchanger so as to remove the heat  merisation reaction carried out with
the aid of a chro- produced during the polymerisation reaction.       mium
oxide-based catalyst has now been found, In a process of this kind it is
possible to employ a  which avoids or at least mitigates the above men-
high-activity catalyst capable of producing large   20  tioned
disadvantages. In particular, the process ac- quantities of polymer in a
relatively short time. It is  cording to the present invention uses a
relatively possible with such high activity catalysts to avoid a  small
quantity of a deactivating agent. Furthermore, stage for removal of the
catalyst residues from the  this process can be carried out safely without
being polymer. High activity catalysts consisting essentially  obliged to
cool the reaction gas mixture to a low tem- of a chromium oxide activated
by heat treatment and   25   perature. Moreover, the restarting of the
polymerisa- associated with a granular support based on refrac-  tion
reaction can be carried out quickly without hav- tory oxide are known. The
catalyst is Introduced into  ing to empty the polymerisation reactor. the
reactor continuously or Intermittently, while the  Thus according to the
present invention a proc- polymer formed in the fluidised bed is drawn off
from  ess for stopping an olefin polymerisation which is car- the bottom of
the reactor, also continuously or inter-  30  ried out In a low pressure
gas phase reactor, which mittently.
process comprises introducing an effective quantity For various reasons,
especially when a mechan-  of deactivating agent into the reactor, is
characterised ical breakdown is detected such as, for example, a  in that
the olef in polymerisation is carried out using failure of the compressor
or of the system enabling  a chromium oxide catalyst and in that the
deactivat- the polymer output to be drawn off from the bottom,  35  ing
agent is selected from oxygen, ammonia, water it may be necessary to stop
the polymerisation reac-  and carbon monoxide and is introduced over a
rela- tion quickly. If possible, this stoppage must be carried  tively
short period of time. out according to a process satisfying all the desired
According to the present invention, as soon as it safety measures and under
such conditions that re-  is desired to stop the polymerisation reaction,
it is es- starting of the polymerisation reaction can take place  40
sential to introduce into the reactor a deactivating quickly without having
to empty the polymerisation  agent selected from oxygen,
ammonia,waterandcar- reactor of Its bed. To carry out a quick stoppage of a
bon monoxide. Surprisingly it was found that these gas phase olefin
polymerisation reaction, it is possi-  compounds are very efficient
deactiving agents for ble to quench the reaction gas mixture, that Is to
say  stopping an olefin polymerisation carried out in the to cool it very
quickly to low temperature. However,  45  gas phase with a chromium oxide
catalyst. It is to be such a method presents the major disadvantage of
understood that the term "the stoppage of an olefin being feasible only
with a polymerisation reactor  polymerisation" as used in this
specification means equipped with heat exchangers which have a very    that
there is no orvery low olefin consumption in the high exchange capacity.
Furthermore, even at low   gas phase reactor. For example, when the
polymeri- temperature, it is found that the polymerisation reac-  50
sation is carried out in a fluidised bed reactor, the tion is not stopped
completely and this results in the  stoppage of the polymerisation can be
indicated by production of a polymer of a different quality, In par-
observing a low differential temperature over the ticular a polymer which
has a different melt index.  height of the fluidised bed, typically less
than [err]. European Patent EP-B-004,417 describes a           The
deactivating agent may be employed alone process for stopping an olefin
polymerisation reac-  55  or, preferably, diluted in an inert gas. When
oxygen is tion carried out in a gas phase polymerisation reactor  employed
as deactivating agent, it may be employed with the aid of a Ziegler Natta
type catalyst, which  in the form of a gaseous mixture with an inert gas
process comprises introducting carbon dioxide into  such as nitrogen,
preferably in a quantity not exceed- 2   
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oxygen. In some cases it is also  polymerisation. possible to employ
surrounding air or preferably oxy-  The present invention enables a gas
phase poly- gen-depleted air. When water is employed as deacti-  merisation
reaction to be stopped without being ob- vating agent It is preferable that
it should be employed   5   Ilged to remove the reaction gas mixture from
the in vapourform, more preferably in a gas mixture com-  polymerisation
reactor system. However, before re- prising an inert gas such as nitrogen.
Amixtureoftwo  starting the polymerisation reaction, a part of this re- or
more catalyst-deactivating agents may be em-  action mixture may have to be
purged In order to re- ployed.
move from the reactor any remaining deactivating The deactivating agent is
introduced into the  10  agent. Also the process according to the present
in- polymerisation reactor in a quantity which is suffi-  vention allows
the polymerization reaction to be re- cient to deactivate substantially all
the catalyst pres-  started without draining the bed, simply by feeding ent
In the polymerisatlon reactor and thus to stop the  the reactor again with
fresh catalyst and olefin. polymerisatlon reaction. For this purpose the
deacti-  According to the present invention the polymeri- vating agent is
preferably introduced into the poly-  15  sation catalyst employed is a
catalyst comprising a merisation reactor in a quantity such that in the
reac-  chromium oxide compound. Such catalysts comprise tor the weight
ratio of the deactivating agent to the  chromium oxide associated with a
granular support, catalyst is at least 0,001. The use of a quantity of de-
preferably a support based on a refractory oxide, the activating agent
which Is too small would have little  supported catalyst being activated by
a heat treat- or no effect on the catalyst and it would be difficult to  20
ment performed advantageously at a temperature of observe a stoppage of the
polymerisation reaction.  at least [err] and not exceeding the temperature
at There is no upperlimitforthe quantityof deactivating  which the granular
support begins to sinter and under agent to be used. However, due to the
use of efficient  a non reducing atmosphere, preferably an oxidising
deactivating agents, the quantity of deactivating  atmosphere. This
catalyst may be obtained by a large agent is often such that in the reactor
the weight ratio  25  number of known processes. For example it may be of
the deactivating agent to the catalyst can be lower  obtained by a two
stages process. In the first stage than 0,2.
of this process, a chromium compound such as a In practice, the quantity of
deactivating agent in-  chromium oxide generally of formula [err], or a
chro- troduced In the reactor is from I to 10 times and pr-  mium compound
capable of being converted into ferably from 2 to 3 times the minimum
quantity nec-  30  chromium oxide by calcination, such as, for example,
essary for stopping the olefin polymerisation. This  a chromium nitrate or
sulphate, an ammonium chro- minimum quantity can be obtained by previous
exper-  mate, a chromium carbonate, acetate or acetylace- imentation
performed In a gas phase reactor working  tonate or a tert-butyl chromate,
is associated e.g. by with known quantities of catalyst and of deactivating
impregnation with a granular support based on re- agent. For example It has
been found to be possible  35  fractory oxide such as, for example, silica,
alumina, to stop a gas phase olefin polymerisation by introduc-  zirconium
oxide, thorium oxide, titanium oxide or mix- ing into the polymerisation
reactor perkilogram of cat-  tures orcoprecipitates of two or more of these
oxides. alyst, from 2 to 80 g of oxygen, or at least 2 g and pre-  In the
second stage of this process the chromium ferably from 10 to 80 g of water,
or from 3 to 130 g of  compound thus associated with the granular support
carbon monoxide.                             40  is subjected to an
activation operation by heat treat- >      The deactivating agent is
introduced into the re-  ment at a temperature of at least [err] and not
ex- actor over a relatively short period of time typically  ceeding the
temperature at which the granular sup- less than 5 minutes. The period of
introduction of the  port begins to sinter, the temperature of the heat
deactivating agent is advantageously as short as  treatment is generally
between 250 and [err], and possible and is preferably shorter than one
minute  45  preferably between 350 and [err]. This heat treat- and more
preferably shorter than 30 seconds. Fur-  ment is performed in a non
reducing atmosphere, thermore, it Is also desirable to discontinue the
feed-  preferably In an oxidising atmosphere, generally con- ing to the
polymerisation reactor of olefin and/or cat-  sisting of a gas mixture
containing oxygen, such as, alyst. Under these conditions a stoppage of the
poly-  for example, air. The length ofthe heat treatment may merlsation
reaction is observed quickly, generally in  50  be between 5 minutes and 24
hours, preferably be- less than 10 minutes and in many cases in less than
tween 30 minutes and 15 hours, so that at the end of 5 minutes after the
end of the introduction of the de-  this treatment the chromium compound is
at least activating agent into the polymerisation reactor.  partially in
the hexavalent state. The weight content Suprisingly it has been found
thatthe process ac-  of chromium in the catalyst thus obtained is generally
cording to the present invention can be used to rap-  55  between 0.05 and
30 %, and preferably between 0.1 idly stop a gas phase fluidised bed
polymerisation re-  and 3 %. action using chromium oxide catalyst even when
the  The granular supports based on refractory oxide operation is carried
out in large industrial reactors  which can be employed in the preparation
of the cat- where enormous volumes of gas are used during the  alysts
according to the invention are generally in the 3  
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particles which may have a mass-     such quantity that the molar ratio of
the quantity of average diameter of between 20 and 300 microns.    metal of
the said organometallic compound to the The operation of activating the
catalyst may be  quantity of chromium present in the reactor contain-
performed in the presence of fluorine compounds   5   ing a fluidised bed
does not exceed 100, and is pre- chosen from ammonium hexafluorotitanate,
tetra-    ferably between 0.1 and 20. This compound is prefer- fluoroborate
and hexafluorosilicate, and optionally in  ably used in the form of a
solution in a saturated all- the presence of a titanium compound chosen
from ti-  phatic hydrocarbon containing, for example, from 4 to tanium
alcoholates. The catalysts thus prepared con-  7 carbon atoms, in order to
facilitate its dispersion in tain titanium fluorides and oxide. The weight
contents  10  the polymerisation mixture. When an organometallic of
fluorine and of titanium in these catalysts may be  compound of this kind
is employed in the process of between 0.05 and 8 % and 0.1 and 20 %
respectively.  the present invention It is desirable to stop its intro-
When the olefin polymerisation takes place in a  duction into the reactor
and preferably at the same fluidised bed reactor the catalyst employed in
the  time as that of the catalyst in order to be able to stop process of
the invention may be advantageously  15  the polymerisation reaction as
quickly as possible. used in the form of a prepolymer. The latter may be
The polymerisation reaction may be carried out prepared during a
prepolymerisation stage which    in a reactorcontaining afluldised
and/ormechanically comprises bringing the chromium oxide-based cata-
stirred bed using techniques and apparatus which lyst into contactwith at
leastone alpha-olefin contain-  are known per se such as those described In
French ing from 2 to 12 carbon atoms. The prepolymerisation   20   Patent
No. 2,207,145 or French Patent No. may be performed in one or more stages,
either in  2,335,526. The apparatus can comprise essentially a i
suspension in a liquid hydrocarbon medium or In gas-  fluidised-bed
polymerisation reactor comprising a eous phase in a reactor containing a
fluidised bed  vertical cylinder equipped with a fluidisation grid and
and/or equipped with a mechanical stirring system, at  supporting a
disengagement chamber, a conduit for a temperature which is preferably
between 40 and   25  recycling the gas mixture, connecting the top of the
[err]. The prepolymerisation may be advantageous-  disengagement chamber to
the base of the reactor, ly carried out in the presence of at least one
organo-  which recycle conduit is provided with at least one metallic
compound of a metal of groups I to IIIof the  heat exchanger and a gas
compressor and with a Periodic Classification of the Elements, such as an
conduit for feeding alpha-olefins. The deactivating organoaluminium,
organomagnesium or organozinc   30  agent may be introduced directly Into
the reactor, pre- compound. The prepolymerisation is generally con-
ferably intoa reactorzone where the dispersion of the ducted until the
prepolymer contains from [err] to 3,  deactivating agent is fast, for
example under the flu- preferably from [err] millimoles of chromium
idisation grid. It may also be introduced into the con- per gram of
prepolymer.                            duit for recycling the reaction gas
mixture, preferably To perform the gas phase olefin polymerisation   35  at
a point situated as close as possible to the latter's reaction the
catalyst, optionally in the form of a pre-  return to the polymerisation
reactor. polymer, is introduced into the polymerisation reactor  The
process of the invention is perfectly suited In order to bring it into
contact with the gas mixture  for stopping a gas phase polymerisation
reaction of containing the olef ins to be polymerised. The catalyst  one or
more alpha-olefins containing from 2 to 12 car- can be introduced into the
reactor in the form of a dry  40  bon atoms such as a gas phase ethylene
polymerisa- powderor as a suspension in an inert liquid hydrocar-  tion. It
is alsosuited for stopping an ethylene copoly- bon. This introduction can
be carried out as the poly-  merisation reaction with at least one
alpha-olefin merisation reaction progresses and may, be per-    containing
from 3 to 12 carbon atoms such as propy- formed continuously or
intermittently.             lene, butene-1, methyl-4 pentene-1, and
octene-1. In order to increase the yield of the polymerisa-  45  These
polymerisation reactions are generally per- tion reaction it is
advantageous to introduce into the  formed at a pressure of 0.1 to 5 MPa
and at a temper- reactor, independently of the catalyst an organome-  ature
of 0 to [err] and more particularly 80 to [err]. tallic compound of a metal
of groups I to III of the Per-  The reaction gas mixture may contain
hydrogen and iodic Classification of the Elements. This organome-  an inert
gas chosen, for example, from nitrogen, me- tallic compound makes it
possible to destroy, the poi-  50  thane, ethane, propane, butane,
Isobutane or isopen- sons which are present in the reaction mixture and,
tane. When a fluidised-bed reactor is employed the additionally, to improve
the control of the average  fluidisation velocity of the reaction gas
mixture pass- molecular mass, as well as the molecular mass dis-  ing
through the bed is from 2 to 8 times the minimum tribution of the polymer
produced. This organometal-  fluidisation velocity, that is to say
generally from 20 lic compound may be an organoaluminium compound   55  to
120 cm/s. The polymer manufactured is drawn off such as triethylaluminium,
trilsobutylaluminium, tri-n-  at the bottom continuously or, preferably,
intermit- hexylaluminium or tri-n-octylaluminium ; an organo-  tently.
magnesium compound or else an organozinc com-        The following examples
illustrate the present in- pound. This organometallic compound Is employed
in  vention. 4 
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of a high density           based catalyst Is Introduced intermittently in
the polyethylene                                       course of time into
the fluidised-bed reactor at a rate of 0.42 kg of prepolymer every 1.8
minutes. Simulta- The operation is carried out In a fluidised-bed gas   5
neously, a solution of triethylaluminium (TEA) In n- phase polymerisation
reactor consisting of a vertical  hexane, containing 0.1 mole of TEA per
litre, is intro- cylinder 3 m in diameter and 10 m in height and sup-
duced continuously at a rate of 2 litres/h into the con- porting a
disengagement chamber. The reactor is fit-  duit for recycling the reaction
gas mixture, at a point ted with a fluidisation grid In its lower part and
with  situated upstream but close to the heat transfer an external conduit
for recycling a reaction gas mix-  10  means. Ahomopolyethylene with a
relative density of ture, connecting the top of the disengagement cham-
0.952, a melt index of 1.2 g/10 minutes under a 5-kg ber to the lower part
of the reactor, situated underthe  load at [err] and with a chromium
contentof 3.5 ppm fluidisation grid. The recycle conduit is equipped with
is thus manufactured in the form of a powderconsist- a compressor and with
a heat transfer means. Acon-  ing of particles with a mean diameter of 1100
[err], In duit for introducing a gas mixture of oxygen and nitro-  15  an
output of 4 tonnes per hour. gen containing 5 % by volume of oxygen, from a
60-    An incident is simulated by stopping the com- litre bottle at a
pressure of 8 MPa opens into the re-  pressor. The introduction of
prepolymer and that of cycle conduit at a distance of 5 m from the reentry
in  the TEA solution are stopped immediately and a gas the lower part of
the reactor.                    mixture of oxygen and of nitrogen contained
in the 60- Above the fluidisation grid the reactor contains a   20  litre
bottle is introduced into the reactor over approx- fluidised bed consisting
of 16 tonnes of a high density  imately 20 seconds, in a quantity
corresponding to polyethylene powder, consisting of particles with a  225g
of oxygen, that is to say by making the pressure mass-average diameter of
1.1 mm. The reaction gas  in the bottle drop from 8 to 2 MPa. It is found
that the mixture, which contains 45 % by volume of ethylene,  reaction
stops very quickly (less than 10 minutes) 19.5 % of hydrogen and 35.5 % of
nitrogen, flows   25  without producing detrimental effects, such as the
through the fluldised bed at a pressure of 1.8 MPa, at  formation of
agglomerates in the bed. [err] andwithanupwardfluidisationvelocityof 0.55
Under these conditions, it is possible to restart m/s.
the polymerisation reaction by restarting the com- A chromium oxide-based
catalyst (A) is prepared  pressor and then recommencing the introduction of
by subjecting a catalyst sold under registred trade   30  the TEAsolution
and of the prepolymer, without hav- mark "EP 307" by Joseph Crosfield and
Sons (War-  ing to drain the bed and even without having to purge rington,
Great Britain) for 5 hours to a heat treatment  the reaction gas mixture
from the reactor. at [err] in a fluidised-bed reactor, with the aid of a
stream of dry air. The catalyst (A) contains 1 % by  Example 2: Manufacture
of linear low density weight of chromium in the form of chromium oxide of
35  polyethylene formula [err] and 3.8 % by weight of titanium in the form
of titanium oxide of formula [err], coupled with  The operation is carried
out under conditions a silica support.
which are identical with those given in Example 1, ex- The catalyst is
converted into the form of a pre-  cept for the fact that the reaction gas
mixture con- polymer in a 30 [err] stainless steel reactor fitted with  40
tains 33 % by volume of ethylene, 0.5 % of 4-methyl- a stirring system
rotating at 140 revolutions per min-  1-pentene, 16.5 % of hydrogen and 50
% of nitrogen ute. Into this reactorare introduced under nitrogen at-  at a
pressure of 1.8 MPa, at [err] with an upward ve- mosphere 10 [err] of
n-hexane, which are heated to   locity of 0.5 m/s. [err], followed by 16
moles of tri-n-octylaluminium    A copolymer of ethylene with
4-methyl-1-pen- [err] and 250 kg of the catalyst (A). Ethylene Is  45
tone, with a relative density of 0.930 Is manufactured then introduced for
8 hours and 20 minutes at a rate  under these conditions In an outputof4
tons perhour. of 300 kg/h. At the end of this time the reactor is   The
same incident as in Example 1 is simulated cooled to [err] and is degassed.
5 [err] of n-hexane  and the operation is carried out in the same way.
heated to [err] and containing 10.7 moles of TnOA  Stoppage of the reaction
is observed in a time of less are added to the prepolymer suspension, which
is  50  than 10 minutes, without agglomerate formation. The kept stirred
under these conditions for 15 minutes,  copolymerisation reaction can be
restarted as in Ex- before approximately 5 [err] of the liquid phase are
ex-  ample 1. tracted from this suspension. This operation is re- peated
twice and the prepolymer suspension is then  Example 3: Manufacture of a
high density cooled to room temperature [err] and 10.7 moles of  55
polyethylene TnOA are added to it The prepolymer is dried under a stream of
nitrogen at [err] and the prepolymer is    The operation is carried out in
a fluidised-bed isolated in the form of a dry powder.
polymerisation reactor consisting of a vertical cylin- The prepolymer
containing the chromium oxide-  der 0.90 m In diameter, 6m in height,
fitted in Its lower 
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fluidisation grid and supporting a disen-  conduit for recycling the
reaction gas mixture, at a gagement chamber. This reactor Is fitted with an
ex-  point situated upstream and close to the heat ex- ternal conduit for
recycling a reaction gas mixture  changer. 90 kg/hour of a density
homopolyethylene connecting the top of the disengagement chamberto   5
with a melt index equal to 1.2 g/10 minutes under a the lower part of the
reactor, situated under the flu-  5-kg load at [err] and a chromium content
of 3 ppm idisation grid and which is equipped with a compres-  are
manufactured under these conditions. sor and with a heat exchanger.
Aconduit for introduc-  An incident Is simulated by stopping the com- ing a
gaseous mixture of oxygen and nitrogen con-  pressor. The introduction of
prepolymer and that of taining 5% byvolumeofoxygen, from a 60-litre bottle
10  the TEAsolution are stopped immediately and a gas- ata pressure of 8
MPa, opens into the recycle conduit  eous mixture of oxygen and nitrogen
contained in the at a distance of 3 m from the recycle reentry into the
60-litre bottle Is introduced into the reactor over ap- lower part of the
reactor.                         proximately 30 seconds in a quantity
corresponding The reactor contains a fluldised bed maintained  to 5g of
oxygen, that is to say by making the bottle at a constant height of 2 m
above the fluidisation grid,  15  pressure fall from 8 to 7.86 MPa. It is
found that the which consists of 430 kg of a high density polyethy-
polymerisation reaction stops very quickly, in less lene powder (relative
density 0.96) in the form of par-  than 10 minutes, without any detrimental
effects be- tides with a mass-average diameter of 1.1 mm.      ing
observed, such as the formation of agglomerates Agas mixture at a
temperature of [err] and con-  in the bed. taining 40 % by volume of
ethylene, 17 %of hydrogen   20  After this stoppage, the polymerisation
reaction and 43 % of nitrogen at a pressure of 1.8 MPa enters  can be
restarted by restarting the compressor and the base of the fluidised-bed
reactor at a rate of  then recommencing the introductions of the TEAsol-
15,500 [err] and rises in the fluidised bed with an  ution and of
prepolymer, without having to drain the upward fluidisation velocity of 0.5
m/s.           bed and even without having to purge the reaction A chromium
oxide-based catalyst (B) is prepared   25  gas mixture from the reactor. in
a fluidised-bed activation reactor by subjecting a catalyst sold under the
name registred trade mark EP30 by Joseph Crosfield and Sons (Warrington,
Claims Great Britain) to a heat treatment at [err] for 5 hours. The
catalyst (B) contains 1 % by weight of  30  1. A process for stopping an
olef in polymerisation chromium in the form of chromium oxide of formula
which is carried out in a low pressure gas phase [err], associated with a
silica support                reactor, which process comprises introducing
an This catalyst (B) is converted into the form of a  effective quantity of
deactiving agent Into the re- prepolymer in a 1-m3 stainless steel
reactorfitted with  actor characterised In that the olefin polymerisa- a
stirring system rotating at 140 revolutions per min-  35  tion Is carried
out using a chromium oxide cata- ute. Into this reactorare Introduced under
nitrogen at-  lyst and in that the deactivating agent is selected mosphere
500 litres of n-hexane which are heated to   from oxygen, ammonia, water
and carbon mon- [err], 264 millimoles of tri-n-octylaluminium (TnOA)
oxide and is introduced over a relatively short and 6 kg of the catalyst
(B). Ethylene is then intro-  period of time. duced for 4 hours at a rate
of 15 kg/h. At the end of  40 this time, the reactor is cooled to [err] and
is de-  2. A process according to Claim 1, characterised in gassed. 300
litres of n-hexane heated to [err] and     that the quantity of the
deactivating agent intro- containing 72 millimoles of TnOA are added to the
duced Is from 1 to 10 timesthe minimum quantity prepolymer suspension
obtained, which is kept stir-    necessary forstopping the olefin
polymerisation. red under these conditions for 15 minutes before ap-  45
proximately 300 litres of the liquid phase are extract-  3. A process
according to Claim 2, characterised in ed from this suspension. This
operation is repeated    that the quantity of the deactivating agent intro-
twice and the prepolymer suspension is then cooled     duced is in the
range from 2 to 3 times the mini- to room temperature [err] and 144
millimoles of       mum quantity necessary for stopping the olefin TnOA are
added to it. The prepolymer is dried in a   50  polymerisation. stream of
nitrogen at [err] and the prepolymer is iso- lated in the form of a dry
powder.                 4. A process according to Claim 1, characterised in
The prepolymer containing the chromium oxide-      that the deactivating
agent is oxygen and is intro- based catalyst is introduced intermittently
in the    duced in a quantity in the range from 2 to 80 g per course of
time into the gas phase fluidised-bed reac-  55  kilogram of catalyst. tor
at a rate of 0.03 kg of prepolymer every 6 minutes. Simultaneously, a
solution of triethylaluminium (TEA)  5. A process according to Claim 1,
characterised in in n-hexane containing 0.1 mole of TEA per litre is in-
that the deactivating agent Is water and is intro- 
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10 part with a fluidisation grid and supporting a disen-  conduit for
recycling the reaction gas mixture, at a gagement chamber. This reactor is
fitted with an ex-  point situated upstream and close to the heat ex-
ternal conduit for recycling a reaction gas mixture  changer. 90 kg/hour of
a density homopolyethylene connecting the top of the disengagement
chamberto   5   with a melt index equal to 1.2 g/10 minutes under a the
lower part of the reactor, situated under the flu-  5-kg load at [err] and
a chromium content of 3 ppm idisation grid and which is equipped with a
compres-  are manufactured under these conditions. sor and with a heat
exchanger. A conduit for introduc-  An incident is simulated by stopping
the com- ing a gaseous mixture of oxygen and nitrogen con-  pressor. The
introduction of prepolymer and that of taining 5 % byvolume of oxygen, from
a 60-litre bottle  10  the TEAsolution are stopped immediately and a gas-
ata pressure of 8 MPa, opens into the recycle conduit  eous mixture of
oxygen and nitrogen contained in the at a distance of 3 m from the recycle
reentry into the  60-litre bottle is introduced into the reactor over ap-
lower part of the reactor.                         proximately 30 seconds
in a quantity corresponding The reactor contains a fluidised bed maintained
to 5g of oxygen, that is to say by making the bottle at a constant height
of 2 m above the fluidisation grid,  15  pressure fall from 8 to 7.86 MPa.
It is found that the which consists of 430 kg of a high density polyethy-
polymerisation reaction stops very quickly, in less lene powder (relative
density 0.96) in the form of par-  than 10 minutes, without any detrimental
effects be- ticles with a mass-average diameter of 1.1 mm.     ing
observed, such as the formation of agglomerates A gas mixture at a
temperature of [err] and con-  in the bed. taining 40 % by volume of
ethylene, 17 % of hydrogen   20  After this stoppage, the polymerisation
reaction and 43 % of nitrogen at a pressure of 1.8 MPa enters  can be
restarted by restarting the compressor and the base of the fluidised-bed
reactor at a rate of  then recommencing the introductions of the TEAsol-
15,500 [err] and rises in the fluidised bed with an  ution and of
prepolymer, without having to drain the upward fluidisation velocity of 0.5
m/s.           bed and even without having to purge the reaction A chromium
oxide-based catalyst (B) is prepared   25  gas mixture from the reactor. In
a fluidised-bed activation reactor by subjecting a catalyst sold under the
name registred trade mark EP30 by Joseph Crosfield and Sons (Warrington,
Claims Great Britain) to a heat treatment at 8150C for 5 hours. The
catalyst (B) contains 1 % by weight of  30  1. A process for stopping an
olefin polymerisation chromium in the form of chromium oxide of formula
which is carried out in a low pressure gas phase [err], associated with a
silica support                reactor, which process comprises introducing
an This catalyst (B) is converted into the form of a  effective quantity of
deactiving agent into the re- prepolymer in a [err] stainless steel
reactorfitted with  actor characterised in that the olefin polymerisa- a
stirring system rotating at 140 revolutions per min-  35  tion is carried
out using a chromium oxide cata- ute. Into this reactor are introduced
under nitrogen at-  lyst and in that the deactivating agent is selected
mosphere 500 litres of n-hexane which are heated to   from oxygen, ammonia,
water and carbon mon- [err] 264 millimoles of tri-n-octylaluminium (TnOA)
oxide and is introduced over a relatively short and 6 kg of the catalyst
(B). Ethylene is then intro-  period of time. duced for 4 hours at a rate
of 15 kg/h. At the end of  40 this time, the reactor is cooled to [err] and
is de-  2. A process according to Claim 1, characterised in gassed. 300
litres of n-hexane heated to [err] and     that the quantity of the
deactivating agent intro- containing 72 millimoles of TnOA are added to the
duced is from 1 to 10 times the minimum quantity prepolymer suspension
obtained, which is kept stir-   necessary for stopping the olefin
polymerisation. red under these conditions for 15 minutes before ap-  45
proximately 300 litres of the liquid phase are extract-  3. A process
according to Claim 2, characterised in ed from this suspension. This
operation Is repeated   that the quantity of the deactivating agent intro-
twice and the prepolymer suspension is then cooled    duced is in the range
from 2 to 3 times the mini- to room temperature [err] and 144 millimoles of
mum quantity necessary for stopping the olefin TnOA are added to it. The
prepolymer is dried in a   50  polymerisation. stream of nitrogen at [err]
and the prepolymer is iso- lated in the form of a dry powder.
4. A process according to Claim 1, characterised In The prepolymer
containing the chromium oxide-      that the deactivating agent is oxygen
and is intro- based catalyst is introduced intermittently in the    duced
In a quantity in the range from 2 to 80 g per course of time into the gas
phase fluidised-bed reac-  55  kilogram of catalyst tor at a rate of 0.03
kg of prepolymer every 6 minutes. Simultaneously, a solution of
triethylaluminium (TEA)  5. A process according to Claim 1, characterised
in 



in n-hexane containing 0.1 mole of TEA per litre Is in-  that the
deactivating agent is water and is intro- troduced continuously at a rate
of 0.06 I/h into the  duced in a quantity in the range from 10 to 80 g 6
11                  EP 0 471497 B1                 12 per kilogram of
catalyst                       4. Verfahren nach Anspruch 1, dadureh
gekonn- zeichnet, daf3 das desaktivlerende Mittel Sauer- 6. A process
according to Claim 1, characterised in   stoff ist und in einer Menge Im
Bereich von 2 bis that the deactivating agent is carbon monoxide   5  80 g
pro Kiiogramm Katalysator eingef0hrt wird. and is introduced in a quantity
in the range from 3 to 130 9 per kilogram of catalyst            5.
Verfahren nach Anspruch 1, dadurch gekenn- zeichnet, dai das
desaktivierende Mittel Wasser 7. A process according to anyone of claims 1
to 6,   ist und in einer Menge im Bereich von 10 bis 80 characterised in
that the feeding of catalyst into  10  g pro Kilogramm Katalysator
eingeffhrt wird. the reactor is discontinued. 6. Verfahren nach Anspruch 1,
dadurch gekenn- 8. A process according to anyone of claims 1 to 7,
zelchnet, dal das desaktlivierende Mittel Koh- characterised in that the
feeding of olefin into the  lenmonoxid ist und in ainer Menge im Bereich
von reactor is discontinued.                  15      3 bis 130 g pro
Kilogramm Katalysator eingefflhrt wird. 9. A process according to anyone of
claims 1 to 8, characterised in that the introduction of an orga-  7.
Verfahren nach elnem derAnsprtche 1 bis 6, da- nometallic compound into the
reactor is stopped.  durch gekennzelchnet, daB die Katalysatorbe- 20
schickung In den Reaktor diskontinuierlich er- 10. A process according to
anyone of claims 1 to 9,   folgt. characterised in that the introduction of
the de- activating agent Into the reactor is performed  8. Verfahren nach
einem derAnsprOche 1 bis 7, da- over a period shorter than 5 minutes.
durch gekennzeichnet, dal die Beschickung 25      mit Olefin in den Reaktor
diskontinulerlich er- 11. A process according to anyone of claims I to 10,
folgt. characterised in that the reactor is a fluidised bed reactor.
9. Verfahren nach einem derAnsprflche 1 bis 8, da- durch gekennzelchnet,
daM die Elnfuhrung an 12. Aprocess according to Claim 11, characterised in
30  Organometallverbindung In den Reaktor ge- that the catalyst is in the
form of a prepolymer.  stoppt wird. 10. Verfahren nach einem der Ansprrlche
I bis 9, da- Patentansprche                                       durch
gekennzeichnot, daB die Einfulhrung an 35      desaktivlerendem Mittel in
den Reaktor innerhalb 1. Verfahren zum Stoppen eaner Olefinpolymerisa-
sines Zeitraums ktirzer als 5 Minuten erfolgt. tion, ausgefflhrt In elnem
Nlederdruckgaspha- senreaktor, wobel das Verfahren umfaSt, Einffh-  11.
Verfahren nach einem der Ansprulche I bis 10, ran eaner wirksamen Menge
aines desaitivieren-     dadurch gekennzelchnet, daBi der Reaktor ein den
Mittels in den Reaktor, dadureh gekenn-  40   Wirbelschichtreaktor ist.
zeichnet, daB die Olefinpolymerisation unter Verwendung aines
Chromnoxidkatalysators aus-   12. Verfahren nach Anspruch 11, dadurch
gekenn- gefuhrt wird und daB das desaktivierende Mittel,  zelchnet, daB der
Katalysator In Form aines Vor- ausgewAhIt Ist aus Sauerstoff, Ammoniak,
Was-      polymerisats vorliegt. ser und Kohlenmonoxid und innerhalb aines
re  -4 lativ kurzen Zeltraumes alngefflhrt wird. Revendlcatlons 2.
Verfahren nach Anspruch 1, dadurch gekenn- zoichnet, dal die Menge an
eingefulhrtem des-  1. Proc6de pour arreterla polym6risation d'une o16-
aktivieranden Mittel das 1-bis I 0-fache der mini-  6o  fine qul s'effectue
dans un r6actur en phase ga- mal erforderlichen Menge zum Stoppen der Ole-
zeuse a basse pression, procdd6 consistant A in- finpolymerisation betrigt.
troduire dans le reactbur une quantit6 efficace d'un agent de
d6sactivation, proced6 caracterise 3. Verfahren nach Anspruch 2, dadureh
gekenn-         par le fait que la polymerisation de l'olefine s'ef-
zelchnet, daB die Menge an eingeffihrtem des-  cs  fectue A 'aide d'un
catalyseur A base d'oxyde de aktivierenden Mittel im Bereich des 2- bis
3-fa-  chrome et parle fait qualPonchoisitl'agentded6- chen der minimal
erforderlichen Menge zum         sactivation parmil'oxygAne, 'ammoniac,
'eau et 



Stoppen der Olefinpolymerisation liegt.           Ia monoxyde de carbone at
qu'on l'introduit sur une p6riode de tamps relativement breve. 7    13
EP 0 471 497 B1                  14  11111        JI IIIIlI II I!II * C   L
M   S * 2. Procede solon la revendication 1, caracterise par la fait que la
quantite de I'agent de desactivation introduit est de I A 10 fois la
quantite minimale n6cessaire pour arriter la polym6rlsation de   5
l'ol6fine. 3. Procede selon la revendication 2, caracterls6 par le fait quo
la quantite de l'agont de d6sactivation introduit est de 2 A 3 fois la
quantite minimale  *o n6cessaire pour arriter la polym6risation de
l'olefine. 4. Proc6de solon la revendication 1, caracterlse par le falt quo
l'agent de desactivation est l'oxygene  is et qu'on l'introduit dans une
proportion comprise entre 2 et 80 9 par kilogramme de catalyseur. 5.
Proc6d6 solon la revendication 1, caractMris par le fait quo I'agent de
desactivation est I'eau it  20 qu'on l'introduit dans une proportion
comprise entre 10 et 80 g par kilogramme de catalyseur. 6. Procede solon la
revendication 1, caract6rise par le fait quo lagent de d6sactivatbon eat le
monoxy-  25 de de carbone et qu'on l'introdult dans une pro- portion
comprise intre 3 et 130 g par idlogramme de catalyseur. 7. Proc6d6 selon
l'une quelconque des revendica-  30 tions 1 A 6, caract6rse par le fait quo
l'on arrteb l'arrlv6s du catalyseur dans le reacteur. 8. Proc6de solon lune
quelconque des revendica- tions I A 7, caracterlis par le fait quo l'on
arrteb  35 l'arrivwo de l'ol6fine dans le reacbsur. 9. Proced6 solon l'une
queilconque des revendica- tions I a 8, caracteris6 par le fait quo l'on
arrte l'introduction d'un compose organom6tallique   40 dans le reactour.
10. Proc6de selon l'une quelconque des revendica- tions I a 9, caractiris6
par le fait quo l'introduo- tion de l'agent de desactivation dans le
reacteur  45 s'effectue sur une p6riode de temps inferieure A 5 minutes.
11. ProcWdh solon l'une quelconque des revendica- tions 1   10, caracteris6
par le falt quo le reactbur  5o est un reacteur a lit fluidbe6. 12. Proc6d6
solon la revendlcation 11, caracthris6 par le fait quo le catalyseur est
sous forma d'un pr6polymbre.                                ss 8    


