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indicate a catalyst system comprising at least two Catalyst components.

20 Unless otherwise indicated, in the present description and in the following claims the term
“polymerization” is used to indicate a homopolymerization or a copolymerization.

Unless otherwise indicated, in the present description and in the following claims the term
“polymer” is used to indicate a homopolymer or a copolymer comprising a monomer and at least

one comonomer.

25 The method is useful to carry out the above-mentioned transitioning in the preparation of

poiyolefins, particularly but not exclusively of polyethylene.

Unless otherwise indicated, in the present description and in the following claims the term
“polyethylene” is used to indicate an ethylene homopolymer or a copolymer of ethylene and at
3g leasta further comonomer.

Unless otherwise indicated, in the present description and in the following claims the term
“ethylene homopolymer” is used to indicate a polymer comprising repeating ethylene monomeric
units, possible comonomers of different species being present in a limited amount, in any case
such that the melting temperature T, of the polymer is about 125°C or greater, wherein the
35 melting temperature T, is the temperature at the maximum of the melting peak as better
described in the following. T, is measured according to 1ISO 11357-3 by a first heating at a
heating rate of 20°C/min until a temperature of 200°C is reached, a dynamic crystallization at a
cooling rate of 20°C/min until a temperature of -10°C is reached, ad a second heating at a heating
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described in the followng. Tmis neasured according to I SO 11357-3 by a
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In the production of polyolefins, in order to produce different polymer grades in the same reactor,

25 there is the need, from time to time, to change the catalyst system. Therefore with a certain
frequency, depending on the flexibility required to the reactor and on the production plans, it is
necessary to use a first catalyst system to produce a first polymer and, subsequently, to use a
second catalyst system to produce a second polymer. This change may not involve any
substantial issue when a first catalyst system and the second catalyst system are compatible with

39 one another, i.e. when both catalyst systems can operate under substantially the same process
conditions (generally temperature, pressure, amount of molar mass regulator, etc.) without
substantially losing activity. ‘

However, the change from a first catalyst system to a second catalyst system which is

35 incompatible with the first catalyst system involves problems in ensuring an adequate continuity of
production in terms of both quantity and quality of the product and has therefore been the subject
of much effort.



However, the change froma first catalyst systemto a second catal yst
systemwhich is 5 inconpatible with the first catal yst systeminvol ves
probl ens WO 2er0p86ng an adequate continuity of producti eaTiEr2aenoesof both
quantity and quality of the product and has therefore been the subject of
much effort.ln the present description gnd in the following clains, two
catal yst systens are inconpatible to each other if they respond in
different ways to process conditions and/ or nonomers or any process agents
enpl oyed in the process, such as to nolecul ar weight regul ators, for
exanpl e hydro conononers or_aptistatic a ent due t

T 1 or ont I BE e FBRCRLE 0o o DlRRRS bibfs: e ayel PRHSTS PBTREPRIISS he
first catedopsdtharyisthemresponthén siferentiweyst tl yrscessyzowmrhm/qumvmptsam any

properti eﬁroé&s%geﬁ@'e% %@J inYRL PPce N[ adTR) holbbupi Wé’éh@ ré’@'ﬂi#d?i foedamipleow
ratio out of the res nd. fine

ive target val ue, esen
i nsuf fi ci BYfO%RvFIB fSaPr @PURLALIC - aaentsy é’ﬁeég *&' d'H?'gB‘eéeépiiFHaﬂ%sﬁ ey is
unaccept apdlymdrowbtaided by drassitioning Hionk the dirst shtalyst sygtemntotthee seaad tcatelyst syhiem

definiti Oﬂa\@nmgéc%atame p?&b\éneé @%&mw&ﬁam&lm fB@/rrEteOJndioh%eﬁ@IB\ﬁlrﬁ(t%t

systens and nentioned above. resent descr,] tlon and in

fol | ow ng°‘5l°§|t’??sres?%"ec'§f9ﬂ Yt JyRseBtR; OLb9els Pt BifSals il 8”\@'&’81’?‘56’?%@?" f at
| east onereslswpcmenthe(pioctakst,\prbduwwltyoauladcyaﬂaub,ylsw(eerg|cme|tcmclmmpabl $Heetingi it theat

| east one g})onent of the second catal yst system For exanple, a single
site cat aT yst “'such as a netallocene catalyst is not conpatible with a

Zi egl dP- Natta catal yst mainly because, in order to produce, for exanple, a
pol yet hyl Eiie defivtidngampligy &dahe fithee dompdnients | reakingapart of itreg katalytadysemsasral yst s

require operabbNgh Rk, %U ﬁ\abggem%es&.p{@%r@fhwaﬁw&gxﬁwt@ %tél)}svafs'fé?ﬁs' ve

exanple, at a ratio l'ene 1n

i |lustrat ?R?e'”@@(‘éﬁ?ﬁplé t°s‘?‘ﬁ§| %‘ F@tc'aﬁsél%t corersfpiti Fethheldrsl F%%'é?ﬁesyé'éf“al'syst s.
Si ngl e- si ineoradtiBle Wath at IWOWﬂOﬁ@tbOﬂheemmbﬁalgﬂl@m&mds selected fromthe
group ,gf netallocenes (including cyclopentadienyl derivatives, optionally
substl tuted with cyclic conpounds), phenoxyimn derivatives, as wel| as
neutral oforEKaPBiEc WdRTiesesysueh Pre eI FRBIHIF 19 BRIPRASDIRIMIR aZiegler3

coor di nat Natgh BathlyQgR &gt KBtBuse| M bhﬁr ns eB&te, dBS(éIS(arﬁ;Ble oa mlyethiylBnd hhevmg a

Fol | owl NGl M 6y A 538! OgcPRbel 95608 RALA tabraule SR Habiul cate

ﬁef Z|t al:grsrﬁﬂnéﬁm@h@ﬂs (%w@fqu'luvratlae é’éﬁﬁ‘t?de;} ;{:? fREQ an'gdrtoa%n Psthyiene H‘g‘h$ eﬁdﬁmfé)

Cp2MVR282 wherein Cp is a substituted or unsubstituted cycl opentadi enyl ring
or deri Vab\i/ way oPGfI[JSQ%Eve M n?ple single site catalysts comprise metallocene catalysts. Single-site
catalysts may comprise for example compounds selected from the group of metallocenes
(including cyclopentadienyl derivatives, optionally substituted with cyclic compounds),
phenoxyimin derivatives, as well as neutral or charged bidentate or tridentate nitrogen ligands

25  with 2 or 3 coordinating nitrogen atoms.

In the present description and in the following claims, the expression “metallocene catalyst® is
used to indicate a catalyst component comprising at least one cyclopentadienyl transition metal
complex and, generally, a compound having the following formula:
30
Cp2MRzX,

wherein Cp is a substituted or unsubstituted cyclopentadienyl ring or derivative thereof, M is a
transition metal, preferably a Group 4, 5, or 6 metal, R is a hydrocarbyl group or hydrocarboxy
35 group having from one to twenty carbon atoms, and X is a halogen. Generally, the metallocene
catalyst components referenced herein include half and full sandwich compounds having one or
more bulky ligands bonded to at least one metal atom. Typical metallocene catalyst components
are generally described as containing one or more bulky ligand(s) and one or more leaving
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molecular welght polymers. Accordingly, combining the Ziegler-Natta catalyst and the metallocene
catalyst and operating at low hydrogen concentration will lead to a polymer containing ultra-high
25 molecular weight chains which, following processing, give rise to gels.

In order to perform the above-mentioned change of catalyst system, the most common method of
the state of the art is that of stopping the first polymerization reaction by means of a deactivating
agent, emptying the reactor, cleaning it and starting it up again by introducing the second catalyst
30 system. Thus, for example, WO 00/58377 discloses a discontinuous method for changing
between two incompatible catalysts, in which the first polymerization reaction is stopped, the
polymer is removed from the reactor, the reactor is rapidly purged with nitrogen, a new seedbed
of polymer particulates is introduced into the reactor and the second polymerization reaction is
then started. However, on the one side the opening of the reactor leads to deposits on the walls
35 which have an adverse effect on the renewed start-up of the reactor and, on the other side, such
method inevitably requires a discontinuation of the polymerization process and an unacceptably
long stop time between the first polymerization reaction and the second polymerization reaction.
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25 The Applicant has perceived the need of performing an effective and rapid transition between
incompatible catalyst systems in one reactor where different catalyst systems, either comprising
only one catalyst component or comprising or at least two catalyst components (i.e. a mixed
catalyst system comprising a plurality of different kind of active species) intended to produce
respective polymer fractions having different properties, generally different molecular weights, are

30 used to perform polymerization reactions, thus permitting, inter alia, also the production of both
monomodal and multimodal polymers in the same reactor.

As is known, monomodal polymers, which are prepared by means of catalyst systems comprising
only one catalyst component, have a monomodal molecular weight distribution curve, i.e. a curve
35 having a single peak due to the presence of a single polymer fraction having a given molecular
weight, while multimodal polymers, which are for example prepared by means of mixed catalyst
systems comprising at least two different catalyst components giving rise to respectively different
polymers having distinct molecular weight, generally have a molecular weight distribution curve
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multimodal polymer attaining predetermined target properties in the shortest time possible after
25 switching from a first catalyst system incompatible therewith, it is convenient that the second
polymerization reaction is performed so as to make, at the beginning of the second polymerization
reaction, one of the two catalyst components more active than the other one. If one of the two
catalyst components is more active for a predetermined initial time, in fact, the target properties of
the polymer can be attained in a short time after discontinuing the first polymerization. In other
30 words, it has been surprisingly found that by a differentiation of the relative activity of the two
catalyst components of the second catalyst system for a predetermined initial time of the second

polymerization reaction, an improved and more effective transitioning is achieved.

More particularly, the Applicant has surprisingly found that it may be convenient that the second
35 polymerization reaction preferably starts with initial no activity or initial relatively lower activity of
the catalyst component giving rise to the polymer fraction having the relatively higher molecular
weight with respect to the activity of the catalyst component giving rise to the polymer fraction

having the relatively lower molecular weight.
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component (A) exceeds the initial activity of catalyst component (B).

25 In the present description and following claims, M,, is the "weight average molar mass" (weight
average molecular weight), M, is the "number average molar mass" (number average molecular
weight) and M,/M, is the polydispersity: M,, and M, are determined as defined in the detailed
examples. If not otherwise indicated, the term “molecular weight” shall be understood as M,,.

30 In other words, the second polymerization reaction is initially performed so as to differentiate the
relative activity between the first catalyst component (A) and the second catalyst component (B)
of the second catalyst system, in particular so as to make the catalyst component giving rise to
the polyolefin fraction having the relatively higher molecular weight (i.e. catalyst component (B))
relatively less active when compared to the activity of the catalyst component giving rise to the

35 polyolefin fraction having the relatively lower molecular weight (i.e. catalyst component (A)) for a
predetermined initial time.
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distribution relatively less active when compared to the activity of the catalyst component giving
rise to the polymer fraction having the relatively broader molecular weight distribution for a
25 predetermined initial time.

The first polymer and the second polymer are polyolefins, preferably polyethylene or

polypropylene. Preferably, each of the two polyolefins is polyethylene. Preferably, both the at least

one first and the at least one second polymer fractions of the second polymer are ethylene
30 polymer fractions.

Either the first or the second or both polymers prepared in the two olefin polymerization reactions
are preferably polyethylene, preferably a copolymer of ethylene and at least one comonomer,
preferably an alpha-olefin. Preferred alpha-olefins comprise olefins having from 3 to 12 carbon
35 atoms, preferably from 3 to 10 carbon atoms, e.g. propene, 1-butene, 1-pentene, 1-hexene, 4-
methyl-1-pentene, 1-heptene, 1-octene, 1-decene. Particularly preferred comonomers comprise
1-butene, 1-pentene, 1-hexene, 4-methyl-1-pentene, 1-octene, and, still more preferably, 1-

butene, 1-hexene, 1-octene.
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catal yst conponent and an agent activating the catal yst conmponent
(cocat al yS&13/yst oRqoBpUhtaratayRiy first catal yst system conprises only one
catal yst conmponent, i.e. a catalyst conponent having only one active

catal ygt pRIPUHENfe iMIcaRIVSSsystinfREAHrES dMyeBR @até‘l%s_rf%%ﬁi&lt, ROl ¥ EBiyst
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g

system A hqving 4 oRlY 161 PRYC TRV ROAPONgNh e WHiCR gF &PERERY: X PERPRIS) &
syst em compmdnseial mlymeeast one Zi egl er-Natta catal yst conmponent, for exanple
one or two Ziegler-Natta catal yst conponents. Preferably, the Ziegler-Natta

catal yst system conprises one Ziegler-Natta catal yst conponent. As is known
in the ar Preferblyihefirsisatelyst suttem gutPisshp sicalst-Na ¥t $%tebnsi st of a
conpl @@ of a base

According to a preferred embodiment, the Ziegler-Natta catalyst system comprises at least one
Ziegler-Natta catalyst component, for example one or two Ziegler-Natta catalyst components.
Preferably, the Ziegler-Natta catalyst system comprises one Ziegler-Natta catalyst component.

25 Asis known in the art, Ziegler-Natta catalyst components generally consist of a complex of a base
metal alkyl or halide with a transition metal salt.

Preferably, the Ziegler-Natta catalyst system comprises a Ziegler-Natta catalyst component and,
additionally, an agent activating the Ziegler-Natta catalyst component.

30
Preferably, the agent activating the Ziegler-Natta catalyst component comprises an
organometallic compound, preferably an organometallic compound, preferably an organometallic
compound of a metal of Group 1, 2 or 3. Preferably, the first activating agent is selected from the
group comprising, preferably consisting of: organometallic alkyls, alkoxides, and halides.

35
Preferred organometallic compounds comprise lithium alkyls, magnesium or zinc alkyls,
magnesium alkyl halides, aluminum alkyls, silicon alkyls, silicon alkoxides and silicon alkyl
halides. More preferably, the organometallic compounds comprise aluminum alkyls and
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According to an alternative enbodinent, the first catalyst system conprises
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conprising a coordination nmetal conplex capable of merizing a nononer,
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In the present description and in the following claims, a polyolefin, preferably polyethylene, has a
narrow molecular weight distribution when the polyolefin, respectively polyethylene, has a
polydispersity M,/M, lower than or equal to 5, preferably in the range from 1.5 to 5, more

25  preferably from 1.5 to 3, still more preferably from 2 to 3.

In the present description and in the following claims, the expression “non-single site catalyst
component” is used to indicate a catalyst component giving rise to a polyolefin having a
polydispersity higher than 5. By way of illustrative example, transition metal coordination

30 compounds including at least one ligand of the non-metallocene type, Ziegler-Natta catalysts and
Phillips catalysts may be considered as examples of non-single site catalysts.

Preferably, the second catalyst system comprises a late transition metal catalyst component
including at least one ligand of the non-metallocene type and a single site catalyst component,
35 preferably a metallocene catalyst component.

Preferably, the second catalyst system comprises, as first catalyst component, a late transition
metal catalyst component for olefin polymers by coordination polymerization, more preferably
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Fe XD,

F and G, independently of one another, are selected from the group comprising, preferably

consisting of:
25 RA R

N c
30 /N\Rc N\Rc’/ \Rc | N\R\DRC \\DR

R®*-R®  independently of one another denote hydrogen, C,-Cy,-alkyl, C,-Cao-alkenyl, Cq-

Cas-aryl, arylalkyl having 1 to 10 C atoms in the alkyl radical and 6 to 20 C atoms

in the aryl radical, NR', OR'*, halogen, SiR'"; or five-, six- or seven-

3 membered heterocyclyl, which comprises at least one atom from the group
consisting of N, P, O or S, wherein the organic radicals R* - R'™ can also be

substituted by halogens, NR'®, OR'™ or SiR'; and/or in each case two

radicals R* - R® and/or in each case two radicals R® - R'® can also be bonded



one another to forma five-, six- or seven-nenbered heterocyclyl, which
conprises at |east one atomfromthe group consisting of NN P, Oor S, 5
R11A i ndewendaymobssoof one anot her denote hydrogen, C CRRTAIPRG09/005280
C2-C22- al kenyl , C6- C22-aryl, arylalkyl having 1 to 10 C atons in the al kyl
radical and 6 to 20 C atons in the aryl1zadical, and/or tw radicals RL1A
can al so be bonded with one another to forma five- or six-nenbered ring,
R12A i ndependently of one another denote hydrogen, C C -al ky!,

C2-C22- al kenyl, C6- C22-aryl, arylalkyl having 1 to 10 C atons in the al kyl
radi cal and 6 to 20wi atemmsthérrtotfchen sfivel, sixast segdn-merhbebed¥lrigfand/or ek caset he

or gani ¢ radi cal s RIgA 0,2k 0 pbe, SPSILLHLES Y IR RGENS g 0R0M BhaddliACH

case two radicals can also b w t'h one anot her t )
or six-menbered ringne asother RBfIrRdapBededitd Pr SEVeSTRerEbRIEh dietaresyelyle which

hydrogen, G -C 20- a¢dt)frisesG iadionalaleainidm tHeroup2Onsiting of AP loedriey! having 1
to 10 C atons in the alkyl radical and 6 to 20 C atons in the aryl radical,
or Si R11A 3,RWher ei indepeedentigahone arathec dbmotdRiydRyeo ab:-@,satkyb €,-CubaikanyluCed by

nal ogens, and! or | Regach s ki P62 SRy 531 AR ohEs RERFEdH T

one another to forma or 'si X- member ed [N I nde endently
of one anot her deno’f’éheh%' ’6@% a”€’°C“"’°a’IaRW'S RS CQB'S%PRQF\@F‘“ Wit °“€20° thery |

aryl al kyl having 1 fodori(a fveadraimmembdréerigy, kyl radical and 6 to 20 C atoms
in the aryl radical, or SiR11A 3, wherein the organic radicals RC RD can

al so subsRiA ut edindigpehdantiyehene amtiiepdeiate byirdueoa€eCiatkyk &¢iCeadlenRCCRD can

al so be bonded w thcon l%’r’&@élﬂ@ﬁaxﬁr@ 1fBW(‘S‘@atf:hﬂ‘ﬁfth@'élk?l'rédxé@gﬁl%?odzdd:'ag:m525 El
- E3 independently of one ‘anogt eroéjg pte carbon or nitro
or

i ndependent |y of onB Bh&H&RdicH: 3 @pereinie QIgg(iq Fadg gﬁ IEnd‘:i” 5P be1 -
E3 as carbon, X i ndapetitated tblyyhatfgens)eanafootim eactd easet svof iadmalsri%12A cénl also e,

brom ne, i Od' ne, O‘Joonded with one another to form a five- or six-membered ring,

15 R”‘,RB independentiy of one another denote hydrogen, C;-C,p-alkyl, C,-Cyp-alkenyl, Ce-
Cyo-aryl, arylalkyl having 1 to 10 C atoms in the alkyl radical and 6 to 20 C atoms

A, wherein the organic radicals R*,R® can also be

in the aryl radical, or SiR
substituted by halogens, and/or in each case two radicals RAR® can also be

bonded with one another to form a five- or six-membered ring,

20 R¢RP independently of one another denote hydrogen, C;-Cao-alkyl, C,-Co-alkenyl, Ce-

Cao-aryl, arylalkyl having 1 to 10 C atoms in the alkyl radical and 6 to 20 C atoms
in the aryl radical, or SiR'";, wherein the organic radicals R%R® can also be
substituted by halogens, and/or in each case two radicals R®RP can also be

25 bonded with one another to form a five- or six-membered ring,

E'-E®  independently of one another denote carbon or nitrogen,

u independently of one another are 0 for E' - E as nitrogen and 1 for E' - E® as

carbon,

30 X independently of one another denote fluorine, chlorine, bromine, iodine,
hydrogen, C;-C;p-alkyl, C,-Cg-alkenyl, C¢-Cao-aryl, arylalkyl having 1-10 C atoms
in the alky! radical and 6 to 20 C atoms in the aryl radical, NR'*,, OR™*, SR'*,
SO;R™, OC(O)R™*, CN, SCN, p-diketonate, CO, BF, , PFs or bulky non-
coordinating anions, wherein the organic radicals X" can also be substituted by

35 halogens and/or at least one radical R", and the radicals X are optionally

bonded with one another,

R independently of one another denote hydrogen, C,-Cjz-alkyl, C,-Co-alkenyl, Cs-

Cao-aryl, arylalkyl having 1 to 10 C atoms in the alkyl radical and 6 to 20 C atoms



hydrogen, G -G O-al kyl, C2-C 0-al kenyl, C6-C20-aryl, arylal kyl having
1-10 C atons in the alkyl radical and 6 to 20 C atons in the aryl radical,
NR13A 2, VWBLRBAW/008RRO3A, SOBR13A, OC(O) R13A, CN, SCN, b-diPketEra@ws)s2€0, BF4 "
, PF6 " or bul ky noncoordi nating ani ons, wherein the organic radicals XA
can al so be substituted by 3 5 hal ogensizand/ or at |east one radical R13A,
and the radicals X are optionally bonded with one another, R13A

i ndependently of one anot her denote hydrogen, CrC 22-al kyl, C2-C22-al kenyl,
C6- C22-aryl, arylalkyl having 1 to 10 C atons in the alkyl radical and 6
to 20 C atomsin thenanylaryi asHicaR! or 9R”§i Rl\é/éln?:thevmgérﬁﬂ radiche RYPYaai alscadi cal s

R13A can al so be substituted by ha /or i & icals
R13A can al so be boﬂ%@%”ﬁé%’f '}?Xo@e% %ﬁ&r in Sa Moa |%§?alga§ns &Mmaangce!)reed
ring, ,14A i ndepend@mﬂéqwmor@mom“&oﬁ@m ajfe/no@r@lxm@nbﬁg@ﬁngd C 2o0-al kyl,

C2- C20- al kenéj4A C6- C20- g?g/ yl al kyl having 1 to 10 C atons in the al kyl
radi cal and B to 20nesrgp VP?1°Q%%P°§P39I"9'?%P pgenubetaidlvh freCorqJiiavic Ce
radi cél s R14A can atgenhensdlishavingt e 10yC Bame geths akanadica ahd6 ee2thC aies t Wo
radi cal s R14A can al e @ fOr i I

si x- menbered ring, |§'%_Lgr%r%8 9 Qh%le%hhgg% ﬁigqéfn%{ R %9] Qld[agé gyt%}'%%d b|yed
embodi ment, the at haiegens,canglor FfbﬁaQBaﬁaaﬂiw radigalgfR’ o?%tﬁ'%’ P bPrdediEtne®n® t he
vari abl es have the {RkHePw foveh MR bINGx-mBhbEd Hilependent |y of one anot her
denot e hydrogen, C C 22-al kyl, C2-C22-al kenyl, C6- C22-aryl, arylal kyl

havi ng 1 to 40 C atiemnp2,i3rorehe al kyl radical and 6-20 C atons in the aryl
radi c P or five-, six- or seven-nenbered heterocyclyl, which conprises at
| east one atbmfrorﬂ\Sth@4-group consisting of N, P, Oor S, wherein the
organi c radicals RL-R2 can al so be substituted by hal ogens, NR16 2, OR16 or

Si R17 3 anebofing to a preferred embodiment, the at least one iron catalyst is of formula (Il):
4

R[u
3 2 5
15 R u\E1/E%E3/R v
R1 ‘ 2
6 R (I
20 R \F‘ 14
e X D,
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25 wherein the variables have the following meaning:

R'-R? independently of one another denote hydrogen, C;-Cz-alkyl, C,-Cz,-alkenyl, Ce-

C,o-aryl, arylalkyl having 1 to 10 C atoms in the alkyl radical and 6-20 C atoms in

the aryl radical, or five-, six- or seven-membered heterocyclyl, which comprises at

least one atom from the group consisting of N, P, O or S, wherein the organic

30 radicals R'-R? can also be substituted by halogens, NR'®,, OR or SiR'’; and/or
the two radicals R'-R? can also be bonded with R*-R® to form a five-, six- or seven-

membered ring,

R3-R'" independently of one another denote hydrogen, C;-Ca-alkyl, C,-Ca-alkenyl, Ce-

Cao-aryl, arylalkyl having 1 to 10 C atoms in the alkyl radical and 6-20 C atoms in

35 the aryl radical, NR'®,, OR', halogen, SiR"; or five-, six- or seven-membered
heterocyclyl, which comprises at least one atom from the group consisting of N, P,
O or S, wherein the organic radicals R®-R" can also be substituted by halogens,

NR'®,, OR'® or SiR""; and/or in each case two radicals R*-R® can be bonded with



the two radicals R1-R2 can al so be bonded with R3-R5 to forma five-, six-
or sevennenbered ring, R3-Rl5 independently of one another denote hydrogen,
C i - C22- aWRyD10/00286C22- al kenyl , C6- C22-aryl, aryl al kyl RE¥IERZ002/002800 C
atonms in the alkyl radical and 6-20 C atons in the aryl radical, NRL6 2,
OR16, hal ogen, SiR17 3 or five-, siXx- of4 seven-nenbered heterocyclyl, which
conprises at | east one atomfromthe group consisting of N, P Oor S,
wherein the organic radicals R3 - R15 can al so be substituted by hal ogens,
NR16 2, OR16 or SiRl7 3 and/or in each case two radicals R3-R5 can be

bonded w t hone anogmnoa,@aémorl.me&a%s&%eraa.ws RAACth BIsBYeRbAddARtAz0 be
bonded with one anot ve-, ring_and/ or

in each case two r3Wt élt%? m\'—‘&?'&aﬁr a‘?"§8 "lf@%ﬁ[ﬁqc@? Wrg!{n% "E)ﬁ@gh BEhEP t o
forma five-, six- radcalsevdilf‘rearbmcenh bdndgq withnorecanother weoim & fiwe, sixaor sexdi-cal s

R3-R5 are bonded WhkRbGe riﬁ&?% |ﬁ‘r5yc rcaé@tv?@%lc‘égsﬁa‘ R¥Gre" %d@@lmﬁtg%emo

are bonded with one anot er orm a | ve-, Sl X; seven-
het er cdeycl yl and/ ofnother @aF/er ip £8eh £386 tWadpdisalSRIRY - %90%958 wHrreEnfirehi%ne
another to forma formefye-ssm-or@év@wmre@clpmnerwmy@bybasewho cduicals

conprises at |east angs Ogandéé’%k %e%n%&%g?@%hs% 'f.Uél 9& 'élrsgfen%e%be%d

wherein at | east one of { e radi
CF3 or ORL1 wherei hetqpcwcbbwcbﬁ@wr&es gblragkong akomefrcm ttla;sr%rc@n%%tmgf ¥ P.

R6- R8, and R11- R13pics SChh&Eih BEleadtbA8bNBe rdddisFE.R' T Zhifind Bibohine, Blifde, CF;
| ndependent|y of one mot her denote hydrogen, d-C 22-al kyl, C2-C22-al kenyl,

C6- CI8-aryl, arylHI'Wyl having 1 to 10 C atons in the alkyl radical and
6-20 C atons in the ary radical or SiR17 3, wherein the.,organic radicals
R16 can aMB¥eiBat Eayone fa@hR o) e arpeioasisting of R Ba@ﬁdBas% fSAcIag REAmigeR1 6
can al so heinbwredoRrY, form a flveor si x-nmenbered ring, RL17 independently of

one anot her ds{aot © ngé/pglﬁg&%y ‘of one anozt%er denxge hygrzogen Catlzzz-amjll Cz-gg-alkenyl Cs-

15 Cao-aryl, arylalkyl having 1 to 10 C atoms in the alkyl radical and 6-20 C atoms in
the aryl radical or SiR'’3, wherein the organic radicals R can also be substituted
by halogens and in each case two radicals R'® can also be bonded to form a five-

or six-membered ring,

R  independently of one another denote hydrogen, C;-Ca-alkyl, C,-Cas-alkenyl, Ce-
20 Caxo-aryl or arylalkyl having 1 to 10 C atoms in the alkyl radical and 6-20 C atoms in
the aryl radical and in each case two radicals R'’ can also be bonded to form a

five- or six-membered ring,

E'-E® independently of one another denote carbon, nitrogen or phosphorus, in particular

carbon, and
25

u independently of one another is 0 for E'-E as nitrogen or phosphorus and 1 for E'-

E® as carbon,

X independently of one another denote fluorine, chlorine, bromine, iodine, hydrogen,
C,-Cyo-alkyl, C,-Cqp-alkenyl, Ce-Coo-aryl, arylalkyl having 1-10 C atoms in the alkyl

30 radical and 6-20 C atoms in the aryl radical, wherein the organic radicals X can also
be substituted by R', NR'™, OR'™ SR'" SO;R', OC(O)R'™ CN, SCN, p-
diketonate, CO, BF, , PFs or bulky non-coordinating anions and the radicals X are

if appropriate bonded with one another,

35 R'™  independently of one another denote hydrogen, C;-Cy-alkyl, Co-Cyo-alkenyl, Ce-
Cao-aryl, arylalkyl having 1 to 10 C atoms in the alkyl radical and 6-20 C atoms in
the aryl radical or SiR'%;, wherein the organic radicals R'® can also be substituted
by halogens or nitrogen- and oxygen-containing groups and in each case two
radicals R® can also be bonded to form a five- or six-membered ring,



C22-aryl or arylalkyl having 1 to 10 C atons in the al kyl radical and 6-20
C atons in the aryl radical and in each case two radicals R1L7 can al so be
bonded t avbaprv@9gedve- or si x-menbered ring, E1l-E3 i ndepPERG@2000H0L280 one
anot her denote carbon, nitrogen or phosphorus, in particular carbon, and u
I ndependently of one another is O for El E3 as nitrogen or phosphorus and 1
for El- E3 as carbon, X independently of one another denote fluorine,

chl orine, brom ne, iodine, hydrogen, G -C o-alkyl, C2-G O0-al kenyl,

C6- C20-aryl, arylal kyl having 1-10 C atons in the al kyl radical and 6-20 C
at gms in tgebm‘aéll SlhaébﬁﬁR?ésntly\bheﬁ@iaﬁothéreddhbgafyhfbgémdt@@gbSIkM Cal,dlienylb €s-
substitute y b-
di ket onat e, BF42 a%EGari'alkg?%Y(?/g ;}gr'?ﬂog%gtrog@ﬁfﬁ aikylg% %En%ﬁgo (%}]Ongll\lcal S
X are if appr opri ate amn@é@alw\mnremnﬂﬂeam@mwadlqa%& neRf BRI gt Pypstipited Ry

anot her denote hydﬁé?&g%ﬁs orQiltréé%Q éHdkdkkl en%nt@%ﬂrg@r&%ﬁ)éhd in(&rch Ca4e-tab Yadicals
aryl al kyl having 1_1 cal .and 6-20 C atons in

the aryl radical $ §F'Pi'§°§eb?m8? B’nfﬁml?ugv P%Séfhmsmk’%a? %8s R18 can al so be

substituted by hal gge nd oxygen-contai nin roups and in
each case tmoyrad gglg%ﬁﬁé Hg%ﬁ&ﬁ ? bondeg to forma f?vg- oP

si x- menber ed blng,gggwhmgggﬁﬂggmtly of one anot her denote hydrogen, C C
o-al kyl, C2-C2o-al kenyl, C6- C2o-aryl or arylalkyl having 1 to 10 C atons
in the al kyl radicilotaadnpadéuidcoatons in the aryl radical, wherein the
organﬂg radi cal s R19 can al so be substituted by hal ogens or nitrogen- and

0Xy gerl= Copfegrdiy) Gt Qéé%HBﬁe 38k R BAHR §BSE chItifA e ‘R@-'RS éﬁé9R1¢-@"? Bl &foriRe
bondedtoformaglve si x-nmenbered ring, si1s 1, 2, or 4, in

partlcul aProgingyiodine, §F or QR eyt ral donor and t is O to 4 , |n partlcul ar 0,

o gjgef le8ohns E1e RATholfe Gideifidd ol ahdEndf 8UR BIMoRE, Ay B 1070 RO

and Rll ree atons
E1-E3 in & ﬁFGIPé%fﬁPb'Y@a?h %bqf‘défrﬁ i Aitrogan. Hief’fEelaé‘PnE afer eqeh prafergbly SHROPUL',
then B2 t @arbon, in particular carbon.

u independently of one another is O for E'-E® as nitrogen or phosphorus and 1 for E'-E® as
carbon.

R'-R? can be varied within a wide range. Possible carboorganic substituents R'-R? are, for
20 example, the following: C;-Cax,-alkyl which may be linear or branched, e.g. methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl or n-
dodecyl, 5- to 7-membered cycloalkyl which may in turn bear a C,-C4o-alkyl group and/or Cg-C1o-
aryl group as substituents, e.g. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, cyclononyl or cyclododecyl, C,-Ca,-alkenyl which may be linear, cyclic or branched and
25 in which the double bond may be internal or terminal, e.g. vinyl, 1-allyl, 2-allyl, 3-allyl, butenyl,
pentenyl, hexenyl, cyclopentenyl, cyclohexenyl, cyclooctenyl or cyclooctadienyl, Ce-Ca2-aryl which
may be substituted by further alkyl groups, e.g. phenyl, naphthy!, biphenyl, anthranyl, o-, m-, p-
methylphenyl, 2,3-, 2,4-, 2,5- or 2,6-dimethylphenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-, 2,4,6- or 3,4,5-
trimethylphenyl, or arylalkyl which may be substituted by further alkyl groups, e.g. benzyl, o-, m-,
30 p-methylbenzyl, 1- or 2-ethylphenyl, where two radicals R'-R? may also be joined to form a 5-, 6-
or 7-membered ring and/or two of the vicinal radicals R'-R? may be joined to form a five-, six- or
seven-membered heterocycle containing at least one atom from the group consisting of N, P, O
and S and/or the organic radicals R'-R? may also be substituted by halogens such as fluorine,
chlorine or bromine. Furthermore, R*-R'® can also be amino NR', or SiR'";, alkoxy or aryloxy
35 OR'®, for example dimethylamino, N-pyrrolidinyl, picolinyl, methoxy, ethoxy or isopropoxy or

halogen such as fluorine, chlorine or bromine. Further possible radicals R and R'" are more fully

described below. Two R'® and/or R'7 may also be joined to form a 5- or 6-membered ring. The

SiR', radicals may also be bound to E'-E® via an oxygen or nitrogen. Examples for R'" are

trimethylsilyloxy, triethylsilyloxy, butyldimethylsilyloxy, tributylsilyloxy or tri-tert-butylsilyloxy.



E3 are preferably each carbon. If E1 is nitrogen, then E2 and E3 are each
preferably nitrogen or carbon, in particular carbon. u independently of one
anot her 1W0QofoMo9g6e- E3 as nitrogen or phosphorus and 1 POT/ER200ER0R80 car bon.
R1-R2 can be varied within a w de range. Possible carboorganic substituents
R1-R2 are, for exanple, the follow ng: ®C 22-al kyl which may be |inear or
branched, e.g. nmethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl or
ndodecyl , 5- to 7- menbered cycl oal kyl which may in turn bear a G-C
10- al kyl u | epEOpPYI ,
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triethyl sodgyrhloxa;qlcal;uRifRﬁandiomW BI°l mhyrigo ter substityted ibly yHateggnsuch as fluorine,
tri-tert- Bhidnnk S |bde9|¥é’ FhRRer®BRS RPJRIFENSaIdZ3oRaminG AR' %r@wve@nkw bi gyigxyn de

range, as I(;;5 as at ne radi cal rine, brom ne,
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for exanphagenisect as fluokiven ghlor@-oERRNBIeKY Urtheh pessibeergditats R1°medR''care moaa"fGvaed
e.g. et hydscrigdaelow. AREFPY bind/or R' may also be joined to form a 5- or 6-membered ring. The
SiR'"; radicals may also be bound to E'-E® via an oxygen or nitrogen. Examples for R'’ are

trimethylsilyloxy, triethylsilyloxy, butyldimethylsilyloxy, tributylsilyloxy or tri-tert-butylsilyloxy.

Preferred radicals R>-R® are hydrogen, methyl, trifluoromethyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, tert-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, vinyl, allyl, benzyl, phenyl, ortho-dialkyl- or
—dichloro-substituted phenyis, trialkyl- or trichloro-substituted phenyls, naphthyl, biphenyl and
anthranyl. Particularly preferred organosilicon substituents are trialkylsilyl groups having from 1 to

25

10 carbon atoms in the alkyl radical, in particular trimethylsilyl groups.

30 Preferred radicals R®-R'® are hydrogen, methyl, trifluoromethyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, tert-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, vinyl, allyl, benzyl, phenyl, fluorine, chlorine
and bromine, wherein at least one of the radicals R®-R" is chlorine, bromine, iodine, CF3 or OR™".

Preferably, at least one radical R of the group consisting of R®-R®, and R''-R" is chlorine,
bromine, or CF; and at least one radical R of the group consisting of R-R®, and R"-R™ is

35 hydrogen, or C4-C4-alkyl, wherein the alkyl can be linear or branched, in particular, methyl, ethyl,
n-propyl, iso-propyl, n-butyl, iso-butyl, or tert.-butyt.



I sopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl, n-hexyl, n-heptyl,
n-octyl, n-nonyl, n-decyl or n-dodecyl, 5- to 7-nenbered cycl oal kyl which
may in tUuWe 2bBA0980Cr C 10- al kyl group and/ or C6- do- aryPCEERAPWIANES280
substituents, e.g. cyclopropyl, cyclobutyl, cyclopentyl, cycl ohexyl,

cycl oheptyl, cyclooctyl, cyclononyl or t&cl ododecyl, C2-C22-al kenyl which
may be linear, cyclic or branched and in which the double bond nay be
internal or termnal, e.g. vinyl, 1-allyl, 2-allyl, 3-allyl, butenyl,
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cyclopentyl cyclohexyl, cycloheptyl, cyclooctyl, cyclonony! or cyclododecyl, C,-Cje-alkenyl which
may be linear, cyclic or branched and in which the double bond may be internal or terminal, e.g.
25  vinyl, 1-allyl, 2-allyl, 3-allyl, butenyl, pentenyl, hexenyl, cyclopentenyl, cyclohexenyl, cyclooctenyl
or cyclooctadienyl, Cgs-Cyo-aryl which may be substituted by further alkyl groups and/or N- or O-
containing radicals, e.g. phenyl, naphthyl, biphenyl, anthranyl, o-, m-, p-methyiphenyl, 2,3-, 2,4-,
2,5- or 26-dimethylphenyl, 2,34-, 2,35-, 2,36- 245-, 246- or 34,5-trimethylphenyl,
2-methoxyphenyl, 2-N,N-dimethylaminophenyl, or arylalkyl which may be substituted by further
30  alkyl groups, e.g. benzyl, o-, m-, p-methylbenzyl, 1- or 2-ethylphenyl, where two radicals R'® may
also be joined to form a 5- or 6-membered ring and the organic radicals R'® may also be
substituted by halogens such as fluorine, chlorine or bromine.

Possible radicals R'” in organosilicon substituents SiR173 are the same radicals which have been
described above for R'-R?, where two radicals R' may also be joined to form a 5- or 6-membered
35 ring, e.g. trimethylsilyl, triethylsilyl, butyldimethylsilyl, tributylsilyl, triallyisilyl, triphenylsilyi or
dimethylphenylsilyl. Preference is given to using C,-Cqp-alkyl such as methyl, ethyl, n-propyl, n-
butyl, tert-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, and also vinyl allyl, benzyl and phenyl as

radicals R".



and brom ne, wherein at |east one of the radicals R6-R15 is chlorine,

brom ne, iodine, CF3 or OR1L 1 . Preferably, at |east one radical R of the
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particul ar, nmethyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, or
tert.-butyl.In particular, at |east one radical R of the group consisting
of R6-R8, and R1 1-R13 is chlorine or brom ne and at |east one radical R of
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catalyst components.
25 The number t of the ligands D can be from 0 to 4 and is often dependent on the solvent in which
the iron complex is prepared and the time for which the resulting complexes are dried and can
therefore also be a non-integer number such as 0.5 or 1.5. In particular, tis 0, 1 to 2.

Preferred iron catalyst components of formula (II) are 2,6-bis[1-(2-chloro-4,6-
dimethylphenylimino)ethyl]pyridine iron(ll) chloride; 2,6-bis[1-(2-chloro-6-methyl-

30 phenylimino)ethyl]pyridine iron(ll) dichloride, 2,6-bis[1-(2,6-dichlorophenylimino)ethyl]pyridine
iron(ll) dichloride, 2,6-bis[1-(2,4-dichloro-6-methyl-phenylimino)ethyl]pyridine iron(ll) dichloride,
2,6-bis[1-(2,6-difluorophenylimino)ethyl]-pyridine iron(ll) dichloride, 2,6-bis[1-(2,6-
dibromophenylimino)ethyl]-pyridine iron(ll) dichloride or the respective dibromides or tribromides.

35

The preparation of the iron complexes is described, for example, in J. Am. Chem. Soc. 120,
p. 4049 ff. (1998), J. Chem. Soc., Chem. Commun. 1998, 849, and WO 98/27124.

Preferably, the second catalyst system comprises, as second catalyst component, early transition
metal catalyst for olefin polymers by coordination polymerization, more preferably catalysts based



2,5- or 2,6-dinethyl phenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-, 2,4,6- or
3,4,5-trinet hyl phenyl, 2-nmethoxyphenyl, 2-N, N-di net hyl am nophenyl, or

aryl al kylwotzoohopssy be substituted by further al kyl gro®peT/EP2009/003280zy| |

o-, m, p-nethylbenzyl, 1- or 2-ethyl phenyl, where two radicals R16 may

al so be joined to forma 5- or 6-nmenber®d ring and the organic radicals R16
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Particularly preferred hafnocenes are hafnium complexes of the following general formula:

R \ R
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where the substituents and indices have the following meanings:
xB is fluorine, chlorine, bromine, iodine, hydrogen, C;-Cyp-alkyl, C,-Cyo-alkenyl, Cg¢-Cis-aryl,
alkylaryl having from 1 to 10 carbon atoms in the alkyl part and from 6 to 20 carbon atoms
35 in the aryl part, -OR® or -NR®8R"®, or two radicals X® form a substituted or unsubstituted
diene ligand, in particular a 1,3-diene ligand, and the radicals X® are identical or different
and may be joined to one another,



iron conplexes in the oxidation state +3 or +2. D is an uncharged donor, in
particul ar an uncharged Lewi s base or Lewis acid, for exanple am nes,

al cohol s,wethavm9ssket ones, al dehydes, esters, sulfides @cTreapliizes whi ch
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where the radicals R® to R™® are each, independently of one another, hydrogen, C,~Ca—alkyl,
30 5- to 7-membered cycloalkyl or cycloalkenyl which may in turn bear C,—Cio—alkyl groups as
substituents, C,—Cj,—alkenyl, Cg—Cyo—aryl, arylalkyl having from 1 to 16 carbon atoms in the alkyl
part and 6-21 carbon atoms in the aryl part, NR'%,, N(SiR'*%;),, OR™®, OSiR™®;, SiR'*®;, where
the organic radicals R%-R"*®® may also be substituted by halogens and/or two radicals R**-R'*®, in
particular vicinal radicals, may also be joined to form a five-, six- or seven-membered ring, and/or
35 two vicinal radicals R%-R"*® may be joined to form a five-, six- or seven-membered heterocycle
containing at least one atom from the group consisting of N, P, O and S, where
the radicals R'® are identical or different and are each C,—C¢—alky!, Cs—Cjo—cycloalkyl, Ce~C1s—
aryl, C,—C4—alkoxy or C¢—C,o—aryloxy,



EP 129 368, EP 561 479, EP 545 304 and EP 576 970, nonocycl opent adi enyl
conpl exes such as bridged am docycl opent adi enyl conpl exes descri bed, for
exanpl e, w0 2BR/003%0815, nul tinucl ear cycl opent adi enyl ceopiEPz@9/08R80
described in EP 632 063, pi-ligand-substituted tetrahydropental enes as
described in EP 659 758 or pi-ligand-subistituted tetrahydroi ndenes as
described in EP 661 300. Particularly preferred hafnocenes are hafnium
conpl exes of the follow ng general fornula: where the substituents and

i ndi ces have the follow ng neanings: XB is fluorine, chlorine, brom ne,

i odi ne, hydrogen, I I e I yl
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| i gand, apdsihe radicals XB are identical or different and may be joined to
one anot her, E1B- ESB are each carbon o r not nore than one E1B to E5B is
phosphdrus o r nitrogepg preferablyscanhon, t is 1,168 Qs 3 and is,
depending o n the valg%nce of Hf, %uch hat the rret? | ogene conpl ex of the
general formula (I) i 2E,uncharged wherlegR6B and R7

C6- C 15-aryl, al kyraryT, arylalk _ﬂwhoroal’ kyl o fl yoroaryl each havi ng
from1l to 10 carbon a ans in the I7l§yI|1§hart and fré R;1§132 0O carbon atons
inthe aryl part and ®RIB to R5B dRe edkh, i ndependent | y* of one anot her
hydroqgn, d-Cr-al kyl, 5- to 7-nenbered cycl oal kyl o r cycl oal kenyl which
may in-turn bear d-Cp®%al kyl gromp8 as substituenk®® &% C22-al kenyl, C6-
C22-aryl, aryl al kyl hpvi ng from 1|to 16 carbon ato id the al kyl part and
from6 to 2 1 carbon@tons in-theyd@ylopart, NRBB-@—NCSHR 8B 3)2, O R88 ,
OSiR 8B 3, SiR 8B 3, Imhere t he or¢anic radi cal s E'E R5 may al so be
substituted by hal oggg’@® and/ or twg'fadi cal s R1B- R5®®i g'$arti cul ar vi ci nal
radicals, may also be joined to forma five-, six- o r seven-nenbered ring,
and/ ons

2680 €, each d- G o-al kyl,
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20 =BR'"®=BNR'"R'"® = AIR"®, -Ge-, -Sn—, -O-, -S—, = SO, = SO,, = NR'®, =C0O,=PR'"® or
= P(O)R"SB,
where
R'68_R218 are identical or different and are each a hydrogen atom, a halogen atom, a
trimethylsilyl group, a C1—Co—alkyl group, a C1—Cqo—fluoroalkyl group, a C¢—C1o—
25 fluoroaryl group, a Ceg—Cig—aryl group, a C;—Cio—alkoxy group, a C;-Cqs-
alkylaryloxy group, a C,—Cjs—alkeny! group, a C,—Cyo—aryialkyl group, a Cg—Cyo—
arylalkenyl group or a C—Cgp—alkylaryl group or two adjacent radicals together
with the atoms connecting them form a saturated or unsaturated ring having from
4 to 15 carbon atoms, and
30 MPum* are each silicon, germanium or tin, or preferably silicon,
A'® s —O0—,—S—, ™~ NR#E, “PR¥2 =0, =S, =NR¥, — 0 — R™®,
228 228 ~ . e . I
— NR*%; , — PR**%; or an unsubstituted, substituted or fused, heterocyclic ring
system, where
35
the radicals R*® are each, independently of one another, C,~C;o—alkyl, Ce—Cs—aryl, Cs~C1o—

cycloalkyl, C;—C+g~alkylaryl or Si(R?*®)s,
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R4B aa&lﬁB tBo et her 3 @@e ' nﬁ)@so e he ré&l%Bml%s = BRZLGB

BNR16 7g>n ain P'ﬂl%'\g to fom@emtrogegr? oms ej)d/or %sulgnr_ oSeiygen%n as r @O -
PR16B or addRioQ)t¢eBon atwhe eee ZSutyl, eBhleﬂl 2-pyBolyl, 8-igoxpzaty, q-leoxaquyloB sotdaidlfbr ent

and are e@@ath@azblyldﬁ!b% Eolﬁtﬁ?ﬁ](raf’olyhaé F‘,G%ly@tzo&az%u biH%BlKl%’ I kb 6y, Qtr fidporyia C C
- al kyl gr Qar y1 2group, a

C6- Cl10- aﬁ@}uﬁ@}y@@%laﬁol@ é'mHa%qfvgnyrav%ayl %m‘@fﬂz@!l c1:24oxad|azol -3yl

diazol-5-yl, 1,3,4-oxadiazol-2-yl and 1,2,4-triazol-3-yl. Examples of 6-membered heteroaryi groups

oxa

15  which may contain from one to four nitrogen atoms and/or a phosphorus atom are 2-pyridinyl, 2-
phosphabenzenyi, 3-pyridazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 2-pyrazinyl, 1,3,5-triazin-2-yl and
1,2,4-triazin-3-yl, 1,2,4-triazin-5-yl and 1,2,4-triazin-6-yl. The 5-membered and 6-membered
heteroaryl groups may also be substituted by C,-Csg-alkyl, Cs-Cyo-aryl, alkylaryl having from 1 to
10 carbon atoms in the alkyl part and 6-10 carbon atoms in the aryl part, trialkylsilyl or halogens

20 such as fluorine, chlorine or bromine or be fused with one or more aromatics or heteroaromatics.
Examples of benzo-fused 5-membered heteroaryl groups are 2-indolyl, 7-indolyl, 2-coumaronyl, 7-
coumaronyl, 2-thionaphthenyl, 7-thionaphthenyl, 3-indazolyl, 7-indazolyl, 2-benzimidazolyl and 7-
benzimidazolyl. Examples of benzo-fused 6-membered heteroaryl groups are 2-quinolyl, 8-quino-
lyl, 3-cinnolyl, 8-cinnolyl, 1-phthalazyl, 2-quinazolyl, 4-quinazolyl, 8-quinazolyl, 5-quinoxalyl, 4-

25 acridyl, 1-phenanthridyl and 1-phenazyl. Naming and numbering of the heterocycles has been
taken from L.Fieser and M. Fieser, Lehrbuch der organischen Chemie, 3™ revised edition, Verlag
Chemie, Weinheim 1957.

The radicals X2 in the general formula (Ill) are preferably identical, preferably fluorine, chlorine,
bromine, C,-C;-alkyl or aralkyl, in particular chlorine, methyl or benzyl.

30 The synthesis of such complexes can be carried out by methods known per se, with the reaction
of the appropriately substituted cyclic hydrocarbon anions with halides of hafnium being preferred.
Examples of appropriate preparative methods are described, for example, in Journal of
Organometallic Chemistry, 369 (1989), 359-370.

The hafnocenes can be used in the Rac or pseudo-Rac form. The term pseudo-Rac refers to

35 complexes in which the two cyclopentadienyl ligands are in the Rac arrangement relative to one
another when all other substituents of the complex are disregarded.

Examples of suitable hafnocenes are, inter alia, methylenebis(cyclopentadienyl)hafnium
dichloride, methylenebis(3-methylcyclopentadienyl) hafnium dichloride, methylenebis(3-n-



al kyl aryl oxy group, a C2- Cl10-al kenyl group, a group, a C8- C40-

aryl al kenyl group or a C7- C40-al kylaryl group or two adjacent radicals
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1,2,4-triazo roups wh
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al kyl ar yl ethpsiiciegerftadisnyihdflum dichloride, dimethyisilanediylbis(2-methylindenyl)hafnium
dichloride, dimethylsilanediylbis(2-isopropylindenyl)hafnium dichloride, dimethylsilanediylbis(2-
tert-butylindenyl)hafnium dichloride, diethylsilanediylbis(2-methylindenyljhafnium  dibromide,

20 dimethyisilanediylbis(3-methyl-5-methylcyclopentadienyl)hafnium dichloride,
dimethylsilanediylbis(3-ethyl-5-isopropylcyclopentadienyl)hafnium dichloride,
dimethylsilanediylbis(2-ethylindenyl)hafnium  dichloride,  dimethylsilanediylbis(2-methyl—4,5-
benzindenyl)hafnium dichloride, dimethylsilanediylbis(2-ethyl-4,5-benzindenyl)hafnium dichloride,
methylphenylsilanediylbis(2-methyl-4,5-benzindenyl)hafnium dichloride,

25 methylphenylsilanediylbis(2-ethyl-4,5-benzindenyl)hafnium dichloride, diphenylsilanediylbis(2-
methyl—4,5-benzindenyl)hafnium dichloride, diphenylsilanediylbis(2-ethyl—4,5—
benzindenyl)hafnium  dichloride, diphenylsilanediylbis(2-methylindenyl)hafnium  dichloride,
dimethylsilanediylbis(2-methyl-4—phenylindenyl)hafnium  dichloride, dimethylsilanediylbis(2—

ethyl-4—phenylindenyl)hafnium dichloride, dimethylsilanediylbis(2—methyl—4-(1-
30 naphthyl)indenyl)hafnium dichloride, dimethylsilanediylbis(2—ethyl—4-(1-naphthyl)indenyijhafnium
dichloride, dimethylsilanediylbis(2—propyl—4-(1-naphthyl)indenyl)hafnium dichloride,
dimethylsilanediylbis(2—i-butyl—4-(1-naphthyl)indenyl)hafnium dichloride, dimethylsilanediylbis(2—
propyl—4-(9-phenanthryl)indenyl)hafnium dichloride, dimethylsilanediylbis(2—methyl-4—
isopropylindenyl)hafnium dichloride, dimethylsilanediylbis(2,7—dimethyl-4—
35 isopropylindenyl)hafnium dichloride, dimethylsilanediylbis(2—methyl—4,6—
diisopropylindenyl)hafnium dichloride, dimethylsilanediylbis(2-methyl—4[p-

trifluoromethylphenyllindenyl)hafnium dichloride, dimethylsilanediylbis(2-methyl—4-[3’,5'-
dimethylphenyllindenyl)hafnium dichloride, dimethylsilanediylbis(2-methyl—4-[4'~tert-butyl-
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are preferred.

p R128 Rgs
R11B R1os

30

Among the compounds of formula (V), preference is given to those in which

X8 is fluorine, chlorine, bromine, C,—C,—alkyl or benzyl, or two radicals X® form a

substituted or unsubstituted butadiene ligand,

35

t is 1 or 2, preferably 2,

R'® to R°® are each hydrogen, C,-Cg-alkyl, Cs-Cs-aryl, NR®®,, OSIR®; or Si(R®); and
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also the corresponding dimethylhafnium compounds.

Further examples are the corresponding hafnocene compounds in which one or two of the
30 chloride ligands have been replaced by bromide or iodide.

Further suitable metallocenes may be those based on the formulae (lll) or (V), where, instead of
hafnium, a different transition metal selected form the group consisting of early transition metal
compounds is provided, such as for examples Ti, Zr, V, Cr.

35
By way of illustrative example, the second catalyst system comprises a mixed catalyst system
preferably comprising at least one metallocene as single site catalyst component (B) (e.g.
hafnocene or zirconocene) and at least one transition metal compounds of the non-metallocene
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| Sopr oPY! oite bitnort s Bi4 HIRBEIHAGRTAY brbfoRadPS i chshidh b, biche bredeplayy! 1!

d| met hyl sén MT%S(MF@OWO%?&JB&WP&V'DQ @trlderbiaqewgamehwqu FRaplivy @yl @diegls- 4- [ 4
-t er t but yadabeatgla hangenwhd/bradiyi dusstdicrbl ori de,

di met hyl si | anedi yl (2-i sopropyl -4-[4' -tert-butyl phenyl] -

i ndenyl ) (2-nmethyl -4-[3",5" -bis-tert-butyl phenyl ]i ndenyl ) haf ni um di chl ori de,

di met h§/| sAtcerdingi tg ftheamethod of invention, as mentioned above, the first olefin polymerization reaction,

i sopr opy! which &' pefiérred fithy blaS&HaY bl the diRndtaifs? sy¥Rin) ¥ digkobtiued (step a)).
- napht hyl ] i ndenyl ) haf ni um di chl ori de and

et hyl ene(2-isopropyl-4-[4'-tert-butyl phenyl]indenyl)(2-nmethyl-4-[4"-tert-bu
t yl phenyl Thindiespplinuingridna) imprefieshly peiferamed & daralirgeut e steps pespondi ng

di met hyl haf ni um rnonochl or onono( al kyl aryl oxy) - haf ni um and

di (al kyl aryl oxy) haf ni.um conpounds, The conp] exes can he used in the rac
form lﬁtghe rresﬁ%frlf?rmpﬂ?g %ge %&?{}P%@mt&a%ﬂyﬁbggtem,&%%er?ﬁ Oh&hocenes of the
above-nmentioned general fornula, those of the follow ng formla Amrong the

conmpounds of fryakdidatihykne fP§t%fat‘§ﬁ/§r§9§leﬂn prgf'e?'é%@ it &h +BASSbIk thankdich XB is
fluorine, chlorine, bromne, G-C | kyl' or "benzyl, or two radicals XB

forma substituted or unsubstitut ed but adl ene Ilgand, t is 1l or 2,
pr ef er abl PreferabhyRiHeBBen a2)roRdedsBvaiing thedftét catatiisbgystem id p&f@mal by IfgedB§-ir@3 theer y | ,

NR8B 3g qgaaor?’aﬁ’ragecﬁt(d@ga)vgtl nﬂ%tt&ta%t?’%s?é el P@e&sibd-deabivatidgy! or

C6- C8- ar yl 2, OSiR14 or in eadch case two radicals
RIB to RS@eé?ﬁd/or ROB to R13B together with the C5 ring form an indenyl,
fluorenyl or substituted indenyl or fluorenyl system The hafnocenes of the

formul a (M3, B ﬁM’BoQ& Bhﬁ\ecﬁgeﬂpﬁ\%lﬁﬂh egﬁﬁll déaflamaﬁﬁé §gé}{t %hﬁ!ﬁﬁﬁd E@Jstaﬂ{:& or_

parti cul arlx¥ usef ul rq) gartlc suita ounds of
formul a (Pppseof %umtarecea high %?é‘(' R [GFe Mt '%??yP%aff 'HF& ng?'l?mso?f |”Efe "St
bi s(i adenyaitalysafsystemsdlas hd arakel¢he fstatdiysosysteyd nbetive prafecibtyhitreversitdy inactive,
bi s(tetrafy qi ggenyl ) haf ni um di chl ori de,

bi s( pent arret ylcycl opent adi enyl ) haf ni um

Preference is given to deactivating agents irreversibly deactivating the first catalyst system, i.e.
agents irreversibly inactivating the catalyst ability to polymerize the monomer(s), i.e. such that no

25 reactivation of the first catalyst system can be observed even when the deactivating agent is
removed or an activating agent (cocatalyst) is fed.

Preferably, the deactivating agent is selected from the group comprising, preferably consisting of:
CO, CO,, oxygen, water, alcohols, glycols, phenols, ethers, carbonyl compounds such as

30 ketones, aldehydes, carboxylic acids, esters, fatty acids, alkynes such as acetylene, amines,
alkoxyamines (such as for example commercially available Atmer) nitriles, nitrous compounds,
pyridine, pyroles, carbonylsulfide, mercaptans, antistatic agents (such as for example Costelan
AS100, available from Costenoble, Germany).

35 Preferably, the agent deactivating the first catalyst system is selected from the group comprising,
preferably consisting of: oxygen, water, alcohols, glycols, phenols, carbon monoxide, carbon
dioxide, ethers, carbonyl compounds, alkynes, nitrous compounds.



di chloride, bis(trinethylsilylcyclopentadienyl)hafniumdichloride,
bi s(tri met hoxysilyl cycl opent adi enyl ) haf ni um di chl ori de,
bi s( et hylwochwyepteadi enyl ) haf ni um di chl ori de, PCT/EP2009/005280
bi s(i sobutyl cycl opent adi enyl ) haf ni um di chl ori de,
bi s(3- but enyl cycl opent adi enyl ) haf ni um d2&hl ori de,
bi s(met hyl cycl opent adi enyl ) haf ni um di chl ori de, bis(1
, 3-di -tertbutyl cycl opent adi enyl ) hafni um di chl ori de,
bi s(trifluoronethyl cycl opentadi enyl ) haf ni um di chl ori de,
bis(tert- y d ) 0
bi s( n- but chc O%% Itttgni:ﬁ?%l#t %}éfem ggnclﬁ'k& rgs 'Hsgecatalyst system, the first olefin
bi s( phenyP@W?%ﬁ@ﬁ‘t rgaqt@ﬂyq ?qngqlmmqﬁngwegrqyd@edmg an alcohol, as descnbed in more
bi s( N, Ndi s@&bikzyih teifsiowmg horlony Clog pedit A i € Ay Whichaina reducldddpatitiod @f odyged. 1
, 3-di net hyl cycl opent adi enyl ) haf ni um di chl ori de,
b| S(1-n-butyl-3-nethyl cycl opent adi enyl ) haf ni um di chl ori de,
(cycl openthgD @nfniligsneatHyat Sy b HEeddase sl 9altm%>f5hﬁltﬁtﬁ”éhtbﬁlft§f PG&“ polymerization
( cycl openteaadiicany priferdblytsydpp¥ € boreedhdOe0), bxyaah bi lean 4li. chl or i de,
(et hyl cycl opent adi enyl ) (nbut yl cycl opent adi enyl ) haf ni um di chl ori de,
(cycl opent adi enyl ) (1- et hyl - 3- nbut yl cycl opent adi enyl ) haf ni um di chl ori de,
bi s(t et r aten pimejalipesse satatyblenste ingsed @mfitt eatdlyst pystenn the THstotefin pelymerization
cor r esponelabibnGd preferuplylsaiopbdiby RedRPO0ISO,, bHiebhar exanpl es are the
corre§ ondi ng haf nocene conpounds i n which one or two of the chloride
| i gands have been replaced by brom de or iodide. Further suitable
met al | oceReederahly imthetpefersechembadineant aegerdingr tmyyhied t¢ reaptopis gag)phasshieaetor, in
i nst ead OBarhaﬁdde s-phask fifi@k&ibed! feddtsn, tHeORheREbcHctiveRh® tetist! QiidNst Btdh @Ip
conmstmgﬁ)lqI r]eV&ﬂtQ%QS|%lontnega conpounds is provided, such as for
exanpl es Wi 6 ﬁﬂ? \X/ﬁ@'fj i1l ustrative exanpl e, the second catal yst
system conprises a m xed catal yst system preferably conprising at |east one

net al [1gcepg; tRs pu‘ﬁbd&% 8f thé b@s&ﬁirﬁénﬁ%ﬁ &\Qfﬁﬁﬁa%aétlvétﬁb a@@ntﬁb a \LRAGEH Wikture

2 o e Plandtess bl R et Prenr £ 8 1V 100 PR RR SRt 18R preerpal y
| at e transysténonf thetgsls, phase eeapoefldealabyr riassiureoln preferably sufficiontyolrigmto ensure
pref er abl Yohsate RBacdivativh @emb%balykﬂ g@&@h AR jebgtiddasl ek, Prieradcklis hiddh o S,

h b hal t
mvant | onvaHRL PRERHS BBa a0uEe R B s E He: Bt B P aben B,
whi ch 20s  pevofatilendsdctivatinchegent égeng e bdilinghmint ibelow thattainperatussy int thm gasphase

di scont i nggglzddsiedPreetdr urlddr Spo%éﬁfaa&h Rdhdibng ! &P t@a} it %per.fefseé@fmnéfelpeﬁ fuy med
by carrying out the steps of: al) interrupting a feeding of the first

cat al yst EPeminto the reactor and a2) deactivating the first catalyst
system preferably in an irreversible nmanner. Preferably, the step a2) of

deact i vat pagchidty dultisid vOai@bystivang et arePeF EnPRAIoRYmbiE&H: Rdidhh bRotdRe
25 and their ethers, low molecular weight esters and amines having a sufficient vapor pressure for
them to be able to be present in gaseous form in a sufficient amount under the usual
polymerization conditions and preferably also under the conditions in the recycle gas system.
Preference is given to the C,-C;-alcohols methanol (b.p.: 65°C, 128 hPa), ethanol (78°C, 60 hPa),
1-propanol (97.4°C, 18.7 hPa), 2-propanol (82°C, 43 hPa), 1-butanol (117°C, 6.7 hPa), 2-butanol
30 (99°C, 17 hPa), tert-butanol (82.2°C, 41.3 hPa), with the values given in brackets being the boiling
point and the vapor pressure, respectively, at 20°C. Preference is also given to the C,-Cg-ethers.
Particular preference is given to 2-propanol.

In addition to the deactivating agent, the use of further auxiliaries such as antistatics, scavengers,
35 etc., is possible. To improve the facility to meter the deactivating agent, the latter can comprise
inert solvents, for example saturated hydrocarbons such as hexane.



reactor an agent deactivating the first catal yst system preferably an
irreversi bl e deactivating agent. For the purposes of the present invention,
any deactwoabiogosgent conpri sing substances or m xt ur e®COEPIMOSHIRRECES
which are able to react with at | east one of the conponents of the first
catal yst systemso as to nake the firstagatal yst systeminactive,
preferably irreversibly inactive, can be used. Preference is given to
deactivating agents irreversibly deactivating the first catalyst system
i.e. agents irreversibly inactivating the catalyst ability to polynerize
t he nono such t hat eactivati the fir t al system
can be obdbt ghnkafieeriiethe an B FBR G e e tiaeniblofife Zrlel ¥
act i vat i ngossipisnfor Cxanurie, 4 stett yith g sfatli ampurdaed iblegse it brdil ceeniete deactivajiombent i s
sel ect ed tdkempiée group conprising, preferably consisting of: CO CC2,
oxygen, water, alcohols, glycols, phenols, ethers, carbonyl conmpounds such
as ket ones, aldehydes carboxyllc aci ds, esters, fatty aci ds, al kynes such
as acedyl énrédqerraoriermsfereat«ismyamoraeéﬁa(:tm&mg agenlfttawineaamplseﬁcem.r cially
avail able Atner) nitriles, nitrous conmpounds, pyridine, pyroles,
car bonyl sul fi de, nercaptans, ant|®tat entswésuc as for exaqp
e

Cost el an ARSI QFA¢efdenttogineshbeEn B"Ieé’%a“(‘ié?t AY§Nt ispPRIPrER 1P5eSSt he agent

deactivating the first catalyst systemis selected fromthe group

conpri si @y REREST B! HstCALR Eél%ﬁ'&nzgtf'on %thﬁ nma)WB& Qfscorﬁﬂnﬁéﬂﬂ' ‘B{/ slmtergudl’lﬁé’ liSe

phenols car bon nonoxi de, carbon di oxi de hers, carbony nmpounds
al kynéd, Fﬁef’%ﬁéth%ﬂ'ﬁb?ﬂﬁttfé SYRIREh NP 198 ERFFiS a'tQa’tyt’SdLl%‘ﬁé’r ﬂ}’éteaé'%théﬁ?ri‘%er%}'s&@d as
first cat #leystssasesdrahe michemér coptentrbtidni in tiotepnter, idepending onetbe hatore ofghe first

pr ef er abl X?tg,yégggghnu%% &fgﬂ g e & tﬁ&'%%ve rﬁéwtn&’r?e%%éygeﬂ dué@oﬁmhﬂg Gt ails

in the f ean‘alr, i.e. alr which has a reduced
proporti or‘Paﬁtm“d?(?'@‘éPPSSWen a Phillips catalyst systemis used as first
catal yst system the first olefin polynerization reaction is preferably

st Oppe]% b)&céo?cgﬁid b9 1aﬁzglterq&%/e Mcgﬁ'ﬁ'er{?r pérﬁ&ﬁlg's][unabw]WHF@ tﬁ@t‘n@l lcQt% &esﬁfétn@l yst

systemls use Irst cata yst sys en}\ I rst efin y rizZati on
reaction PeMPjisES é?&ﬁ??“éﬁ%‘fﬁ&éﬁt Bipteneand theysesend egtglyst 6%‘%"?3&91“%{!5?5 a ppge aiep| vy,
in the pr eételwte;dmgmcl|prmértab|;aemmm|ba@etdatavwm ednpgohent ranacd mon-siglegsite qakse

reactor, '&n;pd% Lt' ?ﬂ'éréép Q g?‘ﬁts&mﬁrﬁﬁn !hg'fﬁjétzo? ﬁz%g/ eﬁ?acfl o eactlnf}‘?lnag%gctor is

deactivatin g St catalyst System's vol e un meri zati on
condi ti on®® ‘F@Fd Ph@?"r!tﬁﬁﬁb‘é@%s%?s the present invention, a voI atl | e
deacti2gati ng agent is a substance or a m xture of subst ances havi ng a vapor

pressure of abovg. FQ0Rg FR dHG of i %irst AL ¥ Inb thORabGE%RY € 9as

a2) increasing the reactor temperature.

25 Preferably, the reactor temperature is increased of about 10-20°C with respect to the temperature
at which the first olefin polymerization reaction is carried out. By way of an illustrative example, if
the first olefin polymerization reaction is carried out at about 70°C-90°C, then, after interrupting
the feeding of the first catalyst system into the reactor, the reactor temperature is preferably set to
about 80°C-110°C, more preferably to about 90°C-110°C, and in any case to a temperature

30 higher than that of the first olefin polymerization reactor so as to deactivate the first catalyst
system.

In order to deactivate the first catalyst system, the use of a deactivating agent and a temperature
increase or reduction, depending on the nature of the two catalyst systems, can be also

35 combined, so as to advantageously reduce, on the one side, the amount of deactivating agent
and, on the other side, the temperature increase or decrease.



system of the gas phase reactor. The vapor pressure is preferably
sufficiently high to ensure conpl ete deactivation of the catal yst present
in the revpchw/Yas0system Preference is given to a vap®cTmre@oresof above
1500 Pa, preferably above 2000 Pa, at 20C. Preference is also given to a
vol atil e deactivating agent having a bdding point below the tenperature in
t he gas-phase fl uidi zed-bed reactor under polynerization conditions, so
that it vaporizes conpletely in the reactor. Particularly suitable volatile
deactivating agents are for exanple | ow nol ecul ar wei ght al cohols and their

ether s, 1 P4k 801 S oML AN e Sichn A0 aTaNE <Bath o et b Bk

pressure emto aseous rmin |C|ent
anount untﬂ'é rseﬁch"é R?QU‘&F'Z%S'S'I‘ VaRsHonz 2R i’%ﬂ’?e‘é gheKetare ﬁéef%{ﬁ‘?iy PRETREAH § carebotinder
t he condi s, id) witheutr a6y hteemedisteSitep aleredavedea) enparticsargwirent boy tstep of

Cl-Cralc . C t
1-pr opan%‘%@?ﬁ%%w gph Eeffreﬁge forl&gm a‘iStE% JP%%%}“P [ég&imgrgt%ﬁ% g'?g f
170C, . 7flyidizep bed_rBeateinef regusing, th&ineis ?f the ded.- 1B pthen glorqsg eherctheggadiorp ) |
with the madizuaa:eelruﬁrorl BepRCke e fpiomied Afer Raipl 4)Nghile Oefainingnitle tpafticreatar
pressure, %egenp Gld ) gct . at 2Q0C. Preference is also given to the

Bar

C2- C6-eth °eUt ar preference is given to 2-propanol. In addition to
the deactivating agent, the use of further auxiliaries such as antistatics,

scavenger Agcoffirfg to ah %Ité?ﬂéiﬁe BBodinhent] afr Sp af Bl Betsie biep ) the pﬁﬂ'&:i@l’bea eass is

deacti atin nt atter,can c i.nert solvents,

sat ura ed? ﬁ%ﬁ@ﬁgﬁ{gﬁnn érﬂscWa%lsth%grﬁgﬁqrg‘?’ﬁ%acg\f%m%ta ger? n %agegttig\(/je il atgg%gﬁr ! used
i s dependeatalyshpysteremay beadyaotagroyptigreducest the reactor. It is possible, for
exanple, to start with a small anmount and increase it until conplete

deactivatjpon has taken pl e referen

deact i vat Mﬁn éaeﬁ%ﬁhg?ﬂcﬁvd?% tha?nﬁlr tsfa?\? Y% Sﬁtﬂ%o'ﬁ us ‘gctg %E}oqjlt Bregerapb(r?yeglétp Fed
enbodi mencompiieesstbé step hienedtsalizing thetaxaessafjderctivatingregest.ed i n excess.
Alterngtively, the first olefin polynerization reacti on may be di sconti nued

by interr i the feeding of the first system.into the reactor
and by regt%’% & FiRR P 5% R teé(ﬁf)sér‘gt‘%F%'v tt"ﬁe ‘%Pte'gscﬁp'é’d °ru h&Sh®foner
concent r asdagengen t he reactor, depending on the nature of the first catal yst

system A conbination of any one of the above-nentioned ways of

di scontinyuin h reactjon is 0 _possi ordi ative
rbod renbreraa fhel g o epizind B sfiene phicaiREte aganh Ry eried fuf bk FEBRB A <es
a Zi egDernmtzmgmneaﬂ m@tthswcempaefdrablbi@nmnmeta&cabmstungymoemrefempiyiaees a

single si Br‘aaﬁo%e?éniéséom%@urﬁa%%riﬁetail%i %frcﬁfpaiblz)br@ A5krdieas)en eRfaAbM&hIic alkyl,

conponent, nd a non-sin site catal yst
P more preferably an orgagoa?uminum compounX

Preferably, the organometallic compound is selected from the group comprising, preferably
25 consisting of: lithium alkyls, magnesium or zinc alkyls, magnesium alkyl halides, aluminum alkyls,

silicon alkyls, silicon alkoxides and silicon alkyl halides. More preferably, the organometallic

compounds are aluminum alkyls and magnesium alkyls. Still more preferably, the organometallic

compounds are aluminum alkyls, preferably trialkylaluminum compounds. Preferably, the

aluminum alkyls are, for example, trimethylaluminum (TMAL), triethylaluminum (TEAL), tri-
30 isobutylaluminum (TIBAL) and tri-n-hexylaluminum (TNHAL) and the like.

Preferably, the step of neutralizing the excess of deactivating agent is carried out by the same
compound used as an agent activating the first catalyst component, which is preferably an
organometallic compound, preferably an organoaluminum compound.

35
The second olefin polymerization reaction is performed with an initial activity of catalyst
component (A) exceeding the initial activity of catalyst component (B), i.e. for a predetermined
time.



conponent, the step a) of discontinuing the first olefin polynerization
reaction in a reactor is perfornmed by carrying out the steps of: al)

i nt erruptwogotomesseeedi ng of the first catal yst system i rCo/EPh@9nes28e or; and
a2) increasing the reactor tenperature. Preferably, the reactor tenperature
is increased of about 10-200C with respsct to the tenperature at which the
first olefin polynerization reaction is carried out. By way of an
illustrative exanple, if the first olefin polynerization reaction is
carried out at about 70C-90C, then, after int errupti ng the feeding of the
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reduci ng talwtddeprcgimbt of the bed. In other words, when the reactor is a
fluidi zed-bed reactor, step b) can be perfor rred after step a) while
retaini ng the partic bed present in the reactor. According to an
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met hod pr EBMPRREIS PFEFPYRER RN cesllionhie step of neutralizing the excess of
deactivating agent. Preferably, the step of neutralizing the excess of

deacti vat hng, cﬁrﬂ;efbt 3l Ere AE4 'e%o@%ntbghéj%bg&:daoléﬁ?\aﬁaﬂg@ﬁzatlcﬁr edef cﬁbISYrthIﬂ/e

step of neutrallzing the excess of deactivatin ent is carried
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Preferably, the agent reversibly deactivating catalyst component (B) of the second catalyst system
derives from the reaction between the agent deactivating the first catalyst system and the
neutralizing agent.

25
According to an alternative embodiment, the second olefin polymerization reaction is initially
performed in the presence of an agent activating catalyst component (A) of the second catalyst
system.

30 There are a number of ways to carry out step b) which are within the skills of the man skilled in
the art. In principle, any way leading to an initial prevailing activity of catalyst component (A) of the
second catalyst system (i.e. an activity exceeding the activity of second catalyst component (B))
may achieve the object of the invention. Catalyst component (A) is relatively more active when
compared to catalyst component (B) of the second catalyst system, for example, by introducing

35 into the reactor an agent activating catalyst component (A) but substantially not acting on the
activity of catalyst component (B), by introducing into the reactor an agent activating more catalyst
component (A) than catalyst component (B), by introducing into the reactor an agent deactivating



organonetal lic conmpound of a nmetal of Goup 1, 2 or 3, nore preferably an
organonetallic al kyl, nore preferably an organoal um num conpound.

Pr ef er ablyo 20to@0essganomnet al | i ¢ conpound i s sel ected froRCTHP2¢O005280
conprising, preferably consisting of: lithium alkyls, magnesium or zinc

al kyl s, magnesi um al kyl halides, alum n¥m al kyls, silicon alkyls, silicon
al koxi des and silicon al kyl halides. Mdre preferably, the organonetallic
conpounds are alum num al kyl s and nagnesi um al kyls. Still nore preferably,
the organonetal lic conpounds are al um num al kyls, preferably

trial kyla d :
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Preferably, the step of neutralizing the excess of deactivating agent is
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catal yst co refera an “or danoret a
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reaction b&oeeaingig@dstepb) an initial activity of catal yst conmponent (A)
exceeding the initial activity of catalyst conponent (B), i.e. for a
predetermned tine. This predeterm ned time preferably depends on the

di f f er encBrefefialivh dherpiethed| furthafegogmisesathe Stapadf @dusging e bagh beighitafteb Msofieint s
of the sepgsyfereationlrysetiosystem The predetermined tine is preferably the
tinme whi ch a predeterm ned average nol ecul ar wei ght, preferably of about
80000, "is achieved. Once the predeterm ned nol ecul ar wei ght is achieved,

t he rel at Intbis a@y.i iVik egvantageeusiy nessiela eiihef $a mingpipothe emeuptaf therdeactmptingageple
freely adpugtigthed @RS tHROLIRE fdr Manditd@gOfont the frangeie Rbyobefid Polyrhérizatidher
wor ds, once @.predeternlned average nol ecul ar wei ght is achieved, the
second ol &FF K" pol yneri zation reaction can be continued and the relatlve
activity between the two catal yst conponents (A) and (B) of the second
catal st sis brRE:ABNvRfordd] Msstra@ai Beicw dith ey it ofexamgles WhBHbUE BBIRG redidtey t he
initial c ndltlons preferably so as to ensure the maxi mum activity of both
cat al yst §iffonent s or any desired ratio between their activities which
ensures a desired targeted product. The relative activity between the two
cat al yst gﬁﬁ@ﬂg@ﬂts of the second catal yst system may be adjusted by
changing the conditions affecting the activity of at |east one of the
cat al yst conponents of the second catal yst system such as for exanple
physi @8l Tomeharipiesdliufteate a prefernpasi enthoadimenpefghe invention refertiegriocthe preoardtian efres.
Accoi di ngpdigmé ..?%ecfoﬁmueak §aPptisERGtized D& =a6ONHeR! Bk itRNOMNHEEFdNT alZidyier-
reaction KSid D

atta catalyst syQ{em to a mixed catalyst system comprising a non-metallocene late transition

metal catalyst component and a metallocene component is described. More particularly, a first
polymerization reaction of ethylene as monomer with butene as comonomer was carried out in a

25 gas-phase fluidized-bed reactor having an output of 55 kg/h. Subsequently, in the same reactor a
second polymerization reaction of ethylene as monomer with hexene as comonomer was carried

out. The first polymerization reaction was carried out using the following first catalyst system and

the second polymerization reaction was carried out using the following second catalyst system.

30 Example 1 (first catalyst system)

As first catalyst system, A Ziegler-Natta catalyst system comprising Avant Z218-1, commercially
available from Basell, as catalyst component and tri-isobutyl aluminum as activating agent
(TIBAL, 10 wt% solution in hexane) was used.

35

Example 2 (second catalyst system)



performed in the presence of an agent reversibly deactivating catal yst
conponent (B) of the second catal yst system Preferably, the agent

rever si blwoadewaopssat i ng cat al yst conponent (B) of the s&COMP2@A00I2$6 1t
system derives fromthe reaction between the agent deactivating the first
catal yst system and the neutralizing agéht. According to an alternative
enbodi nent, the second olefin polynerization reaction is initially
performed in the presence of an agent activating catalyst conponent (A) of
the second catal yst system There are a nunber of ways to carry out step b)
whi ch are ski inle,
e © Aliskd aéuna ARkl a%xem%tarvép rﬁ&g'nl bida bf ahpsn ﬁirsﬁr]mé ebng&é%pnagn@ht A
of the semow@@wsene@yg%ﬁﬂ(q h@fnocene aétmeialtoyef@xwm‘ﬁg %Sh%esa%qewvtt@e of
second catabyiag weoageanent (B)) may achi eve the object of the invention.

Cat al yst conponent (A) is relatively nore active when conpared to catal yst
conmponent (B) of the second catal yst system for exanple, by introducing
into the AeaxPEireaimenlgeinthe suPPYhtIvingoCai2ey ot SREBMSIGH esHica (98) TR Grace, was
subst ant i ahikiMatedht 68010 B AN the activity of catal yst component (B), by
introducing into the reactor an agent activating nore catal yst conponent
(A) than catal yst conponent (B), by introducing into the reactor an agent
deact i vat sl 42-ghierod SrgietbyiphenBimingethiyipyiidine Was propased as g@rpculeg in example

pol yneri zat iggnvwapoglh1128Nsand aWaE i e Ntol rﬂyﬁthéﬂlzeprmalial:étﬂﬂ/rialhbis(\zidldhldﬁciEA 6-

gas phidse MERUREHY o icsrRErD Sl PR ehRerEEES, Rufy ro Bt 8

t he gas cOVPe8RTi24n after carrying out step a2) and preferably before
carrying out step b). Preferably, the nethod further conprises the step of

ey, 1t Db a AR G b bk 5 aRhER YR 85 tese Aol

deactl vat iOngnptere Berggamero further reduce the tine for transitioning fromthe
first 40 the second ol efin polynerization reacti on. The present invention

theret o, Bxaibrog he Sibabmadt 1 £eepidPuREpien o eRUNREDI ST it
i nvent i on dicklbeder pragared as labover epdh BAET @n(187,3ramplp lof/ higin- hUMCaClcmtadme@frgm
phase fl uigdhprek Hrds 5 EARAO 4.75%1 @ tbiliénel bADTIJ i BRIy MiBbIEiBE! Abemarle)
were stirred at ambient temperature for 60 min and subsequently, while stirring, added to 2400 g
20  of the support pretreated as described in a) at 0°C. Additionally 5,51 toluene was added via the
feedline. The solution was further stirred at 20°C for additional 2 hours (ratio (ZFe+Hf).Al=1:140).
After filtration a washing step followed by using 4,5| heptane. Filtration was performed at 3 bar
nitrogen pressure as maximum value. The product was predried for 30 minutes in a nitrogen
stream. The main drying step was performed at 35°C in vacuum by using nitrogen as carrier gas.
25 The vacuum was kept at about 100mbar under reduced stirring (5-10 U/min). The free flowing

powder was finally sieved (sieve: 240 um).

5.1 Kg catalyst was obtained

Example 3 (first polymerization reaction using the first catalyst system)

30
Feed streams of ethylene, hydrogen, propane and butene were introduced into the recycle gas
line. The catalyst system of Example 1 was used.

The Ziegler-Natta catalyst component was introduced into the reactor via a precontacting vessel.

35 Liquid propane and TIBAL were also fed continuously to the vessel. The flow rates of ethylene,
hydrogen and butene were controlled to maintain gas composition target values. The
concentrations of all gases were measured by an online gas cromatograph.



Natta catal yst systemto a m xed catal yst system conprising a
non-netal |l ocene late transition netal catal yst conponent and a netall ocene
conponentwootkamasshbed. Mre particularly, a first pol yrerieraddoovs2seact i on
of ethylene as nononmer with butene as conononer was carried out in a

gas- phase fluidi zed-bed reactor having an output of 55 kg/h. Subsequently,
in the sanme reactor a second pol ynerization reaction of ethyl ene as nononer
wi th hexene as cononomer was carried out. The first polynerization reaction
was carried out using the following first catalyst systemand the second

| i ed j he foll | yst
Cystom | EXn e 5 41 Pe e Bis o oyt oy he rodiay B AT EREREF R V°
Zi egl er - Na¢locity was aegtat 0.4§ s¥sstmkeemipe ireactny infw Buidizedz1ge. TThe ceastor wes apdrgted at

av;au | a{ol e fp?&%r@%‘i@k lbar &% Saf @ értatuﬁ;é)BPtﬁ@%Hcto?@Qt StVSO"C stRused! mé’stUﬁHsméBl as
activatin nin

%)
S etony C SuafieRay Sonttamox omating, Aeiniel REEaR ey The 5 mf@?t &t em
based &n dncharged-ibosa discrargeovgsbe xandsthe gasast wére ceeyaled danip tmthet reagier va the

haf nocene Q5. ighdli Ae%ﬁé‘%roﬁ@é(%@%l?geasb %ﬁfg@h '?&Fénio@e tenyaRich@bhd S Rsatets €d.
As a pretreatnéent o 6(r), a spray-dried silica gel

r om O ac it RSO Ee B SRIn SO RE RIS R a5 e
2,6-Bis[1-(2-chloro-4,6- dlnethylphenyllnlno)ethyl]pyridine was prepared as
descri bed

2, 6- dlace#v gﬁélgﬂ%bls 2- dM$Eﬁ§?§Y%%@(ﬁEqn sﬁ%ﬁ?é&?&ﬁ%fyagﬁgﬁ@ﬁﬁchlor|de
by usﬂﬂg iron(ll)chloride as described in exanple 8 of WD 98/27124.

Bi s( n- but Yheyalitipesndeaati steagy $thtefans showdiichaee i.de [M = 491. 84 g/ nol] was
purchased from Cronpton, Bergkamen. A mxture of 6.77 g ( 1 1,98 nmol) of
2, 6- dlacetylp ridi nbi s(2-chl oro-4, 6-di met hyl phenylanil) iron dichloride
prepared dgblepove, and 82.67 g (127 3mmmol ) of

bi s(n-butyl cycl opent adi enyl ) haf nium di chloride and 5,31 I MAO (4.75 Min

tolueng, [¢342 mol, commercial [y|gvailpgple, from Al bermarle) were stirred at
anmbi ent tCHpCIaLUIC for—60—mrn—and—st ac%ucnt1y, while stirring, added to
2400 g of{Pehe support pretreate 6as dHBY* bed in a) at 00C. Additionally
5,51 tol yerpanas added via the fe®dlifveol®@he sol htion was further stirred
at 20C fcgmgggltlonal 2 hours (r@tlok,§§@#Hf) AI-1:140). After filtration a
washi ng step—tottowed by tstng—# ot heptane—Fitfration was performed at 3
bar nitradEfLseecestigtionas maxi mumABdal uPPMhe prodiict was predried for 30
ni nut @9 i|Andstalict rogen 18 Ppm

Bed weight 140 Kg

Reactor temperature 80 °C

Reactor pressure 25 Bar

Production rate 55 kg/h

25 | Productivity 5500 a/g

MFR (190°C/5 kg) 2 9/10 min

Density 0.945 |[g/cm?®

Bulk density 440 kg/m?

30 Example 4 (transitioning from the first polymerization reaction to the second polymerization

reaction)

The first polymerization reaction carried out according to Example 3 was stopped by interrupting
the feed of the first catalyst system, i.e. both of Avant Z218-1 and TIBAL, and by feeding, as an

35 agent deactivating the first catalyst system, isopropanol. In order to reduce the amount of
isopropanol to be used, before feeding the latter the bed level was dropped to a mass of 100 kg.
Subsequently, 40 g of isopropanol was fed into the reactor in 2 hours time. Directly after starting
the isopropanol feeding, the productivity decreased.



stream The main drying step was perfornmed at 35C in vacuum by using
nitrogen as carrier gas. The vacuum was kept at about | OOnbar under reduced
stirring wb-20fdobsson). The free flow ng powder was fi nalPcy/Ere@y@os286i eve:
240 mm) . 5.1 Kg catal yst was obtai ned Exanple 3 (first polynerization
reaction using the first catal yst system Feed streans of ethyl ene,

hydr ogen, propane and butene were introduced into the recycle gas line. The
catal yst system of Exanple 1 was used. The Ziegler-Natta catal yst conponent
was introduced into the react or via a precontacting vessel. Liquid propane
and TI BAL C s of

et hyl ene, S'ﬁyg “e%h‘ﬁ?”e rggl‘:oort ene &\%@B?a)égﬂf' Stéﬁ%t%e %oq%kgluﬁggp%kngﬁlj a@%%pom tio
target val ues. The concentrations of all gases were neasured by an onli ne
gas cromatsie aph. The feed rate of the catal yst was adjusted to maintain the
production rate. A superficial gas velocity was kept at 0.45 mis to keep

t he reactﬁfq—n—%kkw—m%ed%eﬁ?e%ﬂs—epe%d—at a pressure of
25 bar5 an eé‘ﬂpeéalfrgnperature of the e%ctor exit at 800C. The bed nass was

kept subsfRmssuad | y constant by remdbang di scontinuously product fromthe
reactor. Tﬂiﬂﬁ’{] oduct—was—disctrar NATT ' and the gases
were recycled back to the reactor! viag the recycle gas line | The product was
pur ged by| A¥9988en to renpve the [H/ef®e'% bons and treated with humidified
nitrogen [@ex@g@ctivate the catalySdsmeBsdUE. Tn this way, a|polyner with
NFR( 198 l—_\ |1r|) ni 2 3 ::nrl rlnncl fy f 0945 glr-nrﬂ Was pr nrlnr-nrl The Condl t| ons
set at st EBAY feadirtgewas startddosind gh, Tedbdinectly. toTthéIbed. 1Aft§x£rmues 4he( nixaé satelystini nq

fromthe %ysfe%{ ombbﬁaerz Wl e d G BE tdQh alrite bNE gmeemq.xe@ I;étg%tls;saém Was fed
reaction The fir 'F el)é i zation reaction car ri E I%zk(iifa%cor di n E>%arrpl e
3 was stop %ﬂregyv 'Pr‘n %% g’&t”?'ﬁagﬁ‘?@”? RIBERG12S CAESE TP T BR A RNgvas 8?ﬂ o

bot h of AglanTheAgddndlofdhel mikeBAktalystrwhshpcréasedisiogly veith hmha:gtdmfedréeg:taita/eft%ng

the first ﬁaawaglrxgheéy%ﬁmhouéomewnzanbn rBASEH cuty bE UL iR BfonOf
i soprgganol to be used, before feedin

the latter opped
Lo D B i nqgtheq ot SEBHRR HE SR o BF TLish FiRsh A Bpirantrer el groc e
reactor i polgnéranereased rapidlyDiprtevaluy obMER (19f GR11EKG) ¢fHe0igsiOpmiopadicating eetiatng,

the produgd s\(égteyongﬁ\ﬁé ﬁéﬁ@éﬂal@t‘ Q&ﬁﬁﬁt‘l@ﬁ&t\«l’éé ac'E\VéeAﬁQraé‘bBQtrG Ff&ﬁp o‘iy‘nﬂeﬂzéﬁels the
adjusted to t tar%gt val ues shown I n Tab eedi n was

started afeh "Qﬂeﬁ staried 19i fraet Moreewers e B@‘&“e A?‘Edé}g @ WSU‘P'@’“ tPh'éeefh @ darget

cat al yst concentration increased steadily. This means that now the hafnium component of the mixed

20 catalyst system was increasing its activity. Hydrogen and hexene concentrations were adjusted to
achieve the product target. 36 hours after the start of the mixed catalyst feeding the product was
on target. The conditions set at steady state are shown in Table 3.
25 Table3
Temperature 100°C
Pressure 25 bar
Ethylene 45 mol%
30 | Hydrogen 0.06 mol%
Butene 0.05 mol%
Hexene 0.30 mol%
Bed weight 140 kg
Production rate 48 kg/h
35 | Productivity 3000 g/g
TIBAL concentration 21 ppm
MFR (190°C/5 kg) 8 g/10 min
Density 0.952




system of Exanple 2 was started to be fed at a rate of 8 g/h. The m xed
catal yst systemwas fed also directly to the bed by using gaseous propane
as carri ew0 201000946BAL f eedi ng was reduced to 1 g/ h. TheprCeadrong/oaf28t he

m xed catal yst was increased slowy with 2 g/h until a feeding rate of 16
g/ h was reached. After 2 hours, the polagrerization reaction could be
detected. The production rate increased slowy. Sanples were taken fromthe
reactor every 3 hours. The nelt index of the polynmer increased rapidly up
to value of MFR (190X/ 2.16 kg) of 150 g/10 min, indicating that at this
stage only the iron catal yst conmponent was active. After about 6 hours of
pol yneri zation the nelt index started to drop. Mreover, the hexene feeding
to the plant to keep the target concentration increased steadily. This
means t haj, tROWebdH dBStiPhdATBNA GRS  cidiME rEfbreRth KR! Bl Fhade 1S tHRMbWRg
increasing its actjivity. Hydrogen and hexene concentrations were adjusted
to achi evReENE'GHPEHOS "t arget. 36 hours after the start of the nixed

catal yst feeding the product was on target. The conditions set at steady

state arepsfiyi th@paﬁffpérejeasny il akdoRiadédwitQaiaREBIN: £l SE 1 i 85-1-9dbaaRdinb Al he
follow ng.clalns, re

erence has been made to the follow ng neasuring

nmet hods. g“fﬁﬁ?P*y is the polyner density in accordance with standard DI N
EN | SO 1183-1: 2004, nethod A (inmersion). The nelt flow rate MFR (190/ 2. 16)
was det er Tieneckit foworatt IMFR ¢19DI2N 6)-M/als Satdrin3i@d 2430arding) to abili ENOISOD1 #33:2005,
tenper at ug&qfbn B APLteripdRRuré of R Mdaefaldig b2 1gke el t flow rate MFR (190/5)
was déPerm ned according to DIN EN | SO 1133: 2005, condition T at a
tenperature of 1900C under a load of 5 kg. The nelt flow rate MFR

(190/ 21. 6Yhexaslt tpw raterVIirR (1 9A5L wasideigrmingdBeoeremg oSN £EIBISO21§8:20@% senditiopd G at
a tenper ahtwrtempdratl R Toorgdmteran ibabst 50dg. 21. 6 kg. Mv i s the weight average
nol ar nmass (wei ght average nol ecul ar weight) and Mh is the nunber average

nmol ar nmass, (nupber average | ar ight). The determ pati.on .

ol ar gas e et il OBK (B2 e dheineksasérdinar OB ERcishafiadss

chr omat ogecngition Gt atemperaturk ot BFC dedee pildad ¢f 26 B-N 55672- 1: 1995- 02 i ssue
Februar 1995. The devi ations according to the nentioned DIN standard are as

foll OWS. Iﬁog\étggueg%gav%?aégrelnqcmrorﬁé)sttg%%is@e?vg;ggg)moletc@g?ﬁéigﬁtghﬁd 91f \|781|RQ %L%Bép and
solutions 1 a as concentration“detector a Po r ar § al encl a,
Pat er na average molar mass (number average molecular weight). The determination of the molar mass
M., M, was carried out by high-temperature gel permeation chromatography using a method
described in DIN 55672-1:1995-02 issue Februar 1995. The deviations according to the

mentioned DIN standard are as follows: Solvent 1,2 4-trichlorobenzene (TCB), temperature of

20

apparatus and solutions 135°C and as concentration detector a PolymerChar (Valencia, Paterna
46980, Spain) IR-4 infrared detector, capable for use with TCB. A WATERS Alliance 2000
equipped with the following precolumn SHODEX UT-G and separation columns SHODEX UT
25 306 M (3x) and SHODEX UT 807 connected in series was used. The solvent was vacuum distilled
under nitrogen and was stabilized with 0.025% by weight of 2,6-di-tert-butyl-4-methylphenol. The
flow rate used was 1 ml/min, the injection was 500ul and polymer concentration was in the range
of 0.01% < conc. < 0.05% w/w. The molecular weight calibration was established by using
monodisperse polystyrene (PS) standards from Polymer Laboratories (now Varian, Inc.,Essex
Road, Church Stretton, Shropshire, SY6 6AX,UK ) in the range from 580g/mol up to

11600000g/mol and additionally Hexadecane. The calibration curve was then adapted to

30

Polyethylene (PE) by means of the Universal Calibration method (Benoit H., Rempp P. and
Grubisic Z., & in J. Polymer Sci., Phys. Ed., 5, 753(1967)). The Mark-Houwing parameters used
herefore were for PS: kps= 0.000121 dl/g, aps=0.706 and for PE kee= 0.000406 dl/g, ape =0.725,
valid in TCB at 135°C. Data recording, calibration and calculation was carried out using
NTGPC_Control_V6.02.03 and NTGPC_V6.4.24 (hs GmbH, HauptstraBe 36, D-55437 Ober-
Hilbersheim) respectively.

35



46980, Spain) IR-4 infrared detector, capable for use with TCB. A WATERS
Al l i ance 2000 equi pped with the foll ow ng precol um SHODEX UT-G and

separ at i omocolonepsso SHODEX UT 25 806 M (3x) and SHODEX UPC3EP2@0/00%28¢ ed i n
series was used. The solvent was vacuumdi stilled under nitrogen and was
stabilized wth 0.025% by wei ght of 2,63ai-tert-butyl~4-nethyl phenol. The
flowrate used was 1 mM/mn, the injection was 500m and pol yner
concentration was in the range of 0.01% < cone. < 0.05% w w. The nol ecul ar
wei ght calibration was established by using nonodi sperse pol ystyrene (PS)
standards from Pol ymer Laboratories (r}?vivmglari an, Inc., Essex Road, Church
Stretton, Shropshire, SY6 6AX1IUK ) in e range from 580g/ mol up to
116000009/ nol and additionally Hexadecane. The calibration curve was then

adapt ed t o Lpleinsl hy kraistionREXolYa fE1ans seborldltatalysi syetemabr thablel pélyragtiza®inhod

(Benoit H, Re P, an ubisic Z.. & in J Polynmer Sc Phys. .Ed. .5,
753(1967) T.°”?H‘Le~m’ﬁ?é'rt[}‘? ﬁBﬁ%ﬁ%ﬁ? B%?Ir‘e%é?'gﬁi %‘cﬂg%ajfb'ﬁ&"é%{%er %e°§%¢%at?'%s¥ g’ﬁé‘?"qk%g:

0. 000121 oiethgd cemeBisDg Hedtepsdf:f or PE kPE= 0. 000406 dl /g, aPE =0.725, valid
in TCB at 1350C. Data recording, calibration and cal cul ati on was carri ed
out using NTGPC Control . V6.02.03 and NTGPC V6. 4. 24 (hs Hauptstra be
36, D 55437 (Ber -Cg'fiﬁ"lniﬁ'&?’?rﬁe " 8?@3&? é’i‘?’%W.riﬂﬂ?’}r&e@Tm%‘GﬁBF%BE?S?QF‘}F of b2
transitioni ng frofstcafalyskiystem; andsecond cat al yst system for the olefin

pol ymeri zation in one reactor, the first catal yst system being inconpatible

wi th the second catal yst syste ai d nethod conprising the steps of: a)

di scortfi nui ng®a fPPT’%f’X'BSI’éf%/ °1£%'9€Pe?ﬁ%‘?rlzﬁtf?"rrgﬁ‘g¥?%hﬁg‘?’?ﬁpﬁeeafef%ﬁ $hd

presence of the fcataystsytanh yotprising tcetalystanachpbientseih) enchiB) grodusieg: orsgedively.i n

pol YTer | 221 on SRS i 4 kRS oBARSRIERIGH whiBnSREQDGr 6aYA Naloaaketn |
i si y: uci 1vely, [

and a second pol y§I'&sit “ftP%Mtvi%&',e W&%H%?ﬁbgﬁ{f”b?%{tﬁg "’l‘t[‘)’fg‘iﬂ‘”%‘?fﬁaﬁa@ﬁ n

fraction is | ess tdmponehéA)Mdrcerds theanitia activily piaiatatystefompofiena(®)i on and t he

initigk activity of catalyst conponent (A) exceeds the initial activity of
catal yst canponent, (B). 2 . The nethod according to claim1, wherein step
a) is carfid8 "Eﬁﬂ’i°dﬁ\§° "9iRg orcayR 1gpherelq step g} 'éF’f‘fﬂﬁ??ﬁgyél‘efSéE‘é’ai%g of the first
catal yst systeminto the reactor; and a2) deactivating the first catal yst

system 3 . Thg irqgrg%gﬂ% AREARGbMNAe first GlelysRyRem BBt BaddChha@2) IS carried

out by feeding an

20 a2) deactivating the first catalyst system.

3. The method according to claim 2, wherein step a2) is carried out by feeding an agent
deactivating the first catalyst system into the reactor.

25 4. The method according to ciaim 3, wherein the first catalyst system comprises a catalyst
component and an agent activating the catalyst component.

5. The method according to any one of claims 1-4, wherein the first catalyst system is a Ziegler-
Natta catalyst system.

30
6. The method according to claim 5, wherein the agent activating the Ziegler-Natta catalyst
comprises an organometallic compound of a metal of Group 1, 2 or 3.

7. The method according to any one of the preceding claims, wherein catalyst component (A) of
35 the second catalyst system comprises a late transition metal and catalyst component (B) of the
second catalyst system is a metallocene.



deactivating the first catalyst systeminto the reactor. 4 . The nethod
according to claim3 , wherein the first catalyst system conprises a

cat al yst worpwvi®picoand an agent activating the catal yst PCoMpPerne95286. The
met hod according to any one of clains 1-4, wherein the first catalyst
systemis a Ziegler- Natta catal yst sysszem 6. The nethod according to
claim5, wherein the agent activating the Ziegler-Natta catal yst conprises
an organonetal lic conmpound of a netal of Goup 1, 2 or 3 . 7. The method
according to any one of the preceding clainms, wherein catalyst corrponent

(A) of th con taI st s stem ¢ rls ate_transi

o alyst EonFonaes AR 1 E0. S FOTRe oD oPrech Bal REFL SRl e 55
The net hoeptalyst systirmig Stetsc@ﬂyromrf@e goup r:@mmms axygerth aater raleohdls, givgelat phenols,
deact i vat kdisbrihéhokité, TharboR bidkids tethyss E&Bbdysc&@oaﬁdsegk{ﬁeg MitEJUE cEhSBiRdS.

conpri sing: oxygen, water, al cohol s gl ycol s, phenols, carbon nonoxide,
carbon di oxi de, ethers, carbonyl conpounds, al kynes, nitrous conpounds. 9 .
The el ho8 Hecoetipthgctandizmio amyeonsf ofctlaimes3-&- @hereihsridi ageptadehctigling the first
deacti vat ¢diglysh Bstdnh ﬁs%e@@aafl ¥edess ¥ BBhbE fURRELRPribiRg %Cs‘{?e?ﬁof ntemeamg bred

onct vy Poges Hesdbrl dfecbiafty e PSB! Byt b eng S B eHTRS gt MR AE 1 o

t he reactmactorl0. The net hod according to claim9 when dependent on claim4
, Wherein the neutralizing agent is the same conpound used as an agent
actlvaln heflrst cat al stem_ 11. The thod accordi ng to claim

wher ei’ ﬁ% 58 15 8|°%‘F‘isPP oﬁﬁvﬂérwaﬁee?rdﬁata%'%fﬁ  WherRinheng a'&é}gf"}?FWed in
t he pr eseinde sameanmagertusedeearsadehlactierdioy theaﬁtstngalgsitsyadtgtst conponent (B) of
the second catal yst system. 12. The method according to claim 11, wherein
t he agent reversibly deactivating catal conpanent gB of the s econf

cat al yst é&,éﬁ‘%me&@mae%d"rgﬂerﬂaﬂ'ﬁé Wheeip nseﬁ%ll%%ﬁ PRl IR regelionts Pieivng
the firstpatratd st the ysésenceanidart hgermeaenersiily Zeanyjvalige watalyiBconTiveentsBhoti the
accor diNggsd Qn AthaA6ysiim t he preceding claims, wherein the reactor is a
conti nuous gas p%ase reactor.

12. The method according to claim 11, wherein the agent reversibly deactivating catalyst
component (B) of the second catalyst system derives from the reaction between the agent
deactivating the first catalyst system and the neutralizing agent.
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13. The method according to any one of the preceding claims, wherein the reactor is a continuous
gas phase reactor.
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