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[ 0050] Preferably, the first catal yst system conprises only one catal yst
conponent i.e a catal yst conponent having only one active catal yst
conponent, which is intended to prepare a nononodal polyner. [0051]
Preferably, the first catalyst systemconprises a Ziegler-Natta catal yst
system [0052] According to a preferred enbodinent, the Ziegler-Natta
catal yst system conprises at | east one Ziegler-Natta catal yst conponent,
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pr eferab 1)6ut§1e qqul%ﬁ‘e& N&Fte&qmﬂ%qtocte e. PArf @rry edc r%m'érgcond
catal yst c&ypﬁieamht@r@mmehtaﬁa,he@se BByl 1-eAlemd, Vﬁen&WﬂﬁHpref@b AlbRerdel 1@3%hd,1 ON
nmetal catiatyret conponent for ol efin polymers by coordination
pol ymer i 269871 0 Ayen iithe fellopingdossidaiplioys wilagiet tarhogerolupsze8enbletignetohte thPenpohodiiztiotabl e
of El ementathylergivith t lepyh pre cprroagresr @ﬁtvre;ﬁ"scéqﬂée%r@dt it ip piendethigat e arply © emxind &fireign-
preferably consisting of Fe, Ni, Pd, “Co. [0066] Preferably, the first
cat al yst conmponent of the second cat al yst preferably conprises an iron
catal yst conmponent, preferably having a tridentate | igand bearing at |east
two ortho, orthodisubstituted aryl radicals. [0067] Preferred iron catalyst
conponents nay be the iron catal yst corpdbnents described in patent
application WD 2005/ 103100. [0068] Preferred iron catal yst conponents are
transition metal conplexes with at |east one |ligand of the follow ng
general formula (0: wherein the variables have the follow ng neaning: F



R12Ai ndependently of one anot her denote hydrogen, Cl-C22-alkyl, C2-61- 221
-C22-alkenyl, C C aryl, arylalkyl having 1 to 10 C atons in the al kyl
radical and 6 to 20 C atonms in the aryl radical, or Si RL1A3, wherein the
organi ¢ radi cals R12A can al so be substituted by hal ogens, and/or in each
case two radicals R12A can al so be bonded with one another to forma five-
or six- nenbered r|n RA RBrndependentIy of one another denote hydrogen
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radi cal , CYPPOSHIEPAN3C a'm@f"eﬁ'kﬂs PHenageg anlyisr Y F‘&%P@fe'ﬂl!’,l‘?eedf‘f’%ﬁ@'d cpgpounds
substi t uf‘e‘lfr'?m“ﬁa;ﬂ"b ‘%ﬁf’efe ?1}” Yiafupin p‘é’ﬁ et f?(@)b'yr ‘B%I? ﬁ{l%‘“’"‘%f P5PS0 be
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Rio, i nderwagrﬁ enécbrmngné aron@naﬁra%hﬁrned %qgeahydgﬁge&mp@ag %rele&x&taryst
C2- C20- aldossny hcorlihy t&aQrta@daynle embudynkd |theyitst da@lyst §ygterh toinpdses {PhabodaBiyétn t he al kyl
radi cal a08B] 6A4 iokn2éh, Bhilipt cataysts fre fenealig cydmiunecsidctabed catdetsei n t he or gani c
radi cal s [4R401 APrefambinihgsgcdnécatalydhsystern Wedeminmtwfe'V%qommdﬁ @y a pon-siegiesite cetalse t wo
radi cal s C‘M’&’R“‘can al so be bonded wit h one another to forma f i ve- or
si x- ITEITb es n es_t:rrptr@ an rn Ffol wrng 6ex3res g) qﬁ jSIt &a\éa t nefrt is ased
rnd te a st comp, tco prr r ordrnatron metal co merizin er, p r‘
preferr eq" 99. hrer pE ¢ oo ST oy . B B b etr %% il i Wt Jolal )
wherei n ttdlﬁtaM@Bdly@l nergsp hQWganr%%llaéﬁQrweBﬂt b epen ent r y of one
anot her @fbmt B thy s@ﬂ&ﬁcrrp 'arGZcha okQMng clbiris, G%Iyo’iﬂfrk@féﬁé}ably bdetordote, abyh narow
ar yI al kylmolh@nat W@hthstnbutron 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 preferably from 1.5 to 3, still more preferably from 2to 3.
[0063] 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 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.
[0064] 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, preferably a metallocene catalyst compo-
nent.
[0065] Preferably, the second catalyst system comprises, as first catalyst component, a late transition metal catalyst
component for olefin polymers by coordination polymerization, more preferably based on groups 8-10 of the Periodic
Table of Elements, still more preferably selected from the group comprising, preferably consisting of Fe, Ni, Pd, Co.
[0066] Preferably, the first catalyst component of the second catalyst preferably comprises an iron catalyst component,
preferably having a tridentate ligand bearing at least two ortho, orthodisubstituted aryl radicals.
[0067] Preferred iron catalyst components may be the iron catalyst components described in patent application WO
2005/103100. -
[0068] Preferred iron catalyst components are transition metal complexes with at least one ligand of the following
general formula (1):



to 10 C atons in the alkyl radical and 6-20 C atons in the aryl radical, or
five-, six- or seven-nenbered heterocyclyl, which conprises at |east one
atomfromthe group consisting of N, P, O or S, wherein the organic

radi cals R1-R2 can al so be substituted by hal ogens, NR162, OEO06 or SiR173
and/or the two radicals R1-R2 can al so be bonded with R3-R5 to forma
five-, six- or seven-nenbered ring, R3-R5i ndependently of one anot her
denote hydrogen, Cl-C22-alkyl, CgeC22-a |kenyl, C6-C22-aryl, arylalkyl
having 1 to 10 C atons in the al kyM radical and 6-20 C atons in the aryl
radi cal, NR162, OR16, hal qg i 73 orrtive-, six- or seven-nenbered

het erocycl yl , mhlch conprlsés 31" one atom fromthe group consisting
of NN P, 0 or S, wherein the ofganiciradicals R3 - R5 can al so be
substituted by hal ogens, NR16 T\ﬁ?;@ or SiR173 and/or in each case two

radi cal s R3-R5 can be bonded/w t ne gnot her and/oqg) i n each case two

radi cal s R6-R1l can also beg onded+MAth pe another to forma five-, six- or

seven-nmenbered ring and/or NQ each casg”two radicals Ri Rt can also be
bonded with one another to forma|firve-, six- or seven-nenbered ring,
and/or in each case two radical s 8X[Rj are bonded wi th one another and/or
in each case two radicals R6-R10 are bonded with one another to forma
five-, ' Siwkereithe @@vieratiamI@ bR nizedirgr ocycl yl and/or in each case two radicals
R11- R18 are bonded with one another to' forma five-, six- or seven-nenbered
het er ocy R G viffierendepityninng aetierare seladasiron e gratr GPRPFIF ATl §eneitipe ¥onsi st i ng
of Nb, P. 0 or S. wherein at |east one of the radicals Re-R18 is chlorine,
brom ne, iodine, CF3 or ORl1l, wherein at |east one radical of the group

consisting of R6-R8, and R11-R13 is dhlorine, brom ne, iodi CF3 or OR11,
R16i ndependent |y of n&ne anot her denot¢ hydrogeRr” Cl- C- 22- al .

C2- C22- al kenyl , C6-L22 ar Yl , ylal havi Qg g0 10 ig the al kyl
radi cal and 6-20 ons T the a Ral pr Si RL73, i the organic

radi cals R16 can gl so be sjubstituted by hal ogens and in each case two

radi cal s R16 can gl .so be RQonded t o maflwe or six- dcring,

R17i ndependently/’gf\gﬁe aﬁom ﬂenot hydroge\Rﬁ C22- alkylR

C2- C22- al kenyl, C6-C22-aryl or aryI al kyl' havi n@l to 10 C Btons in the

al kyl radical and 6-20 C atoms in the aryl radical and in each case two

radi cal s RRIRS Caiftiepdnaatlyldmonbanale derb® hfdabdn @-d,J-aikgi: C,a,-dkedyt, TRCHH eIt lalky Agying

E1l- E3i ndependenttb §0 Gtoms in¢re allvdrtdi@randiein 2l Gatawaintiorry! raviceliNRFENORIF, iptvompiditus, i n
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anot her denote CF ﬁv&%b Obrr:zcznotherto%{r rad{fﬁl orge’ve:;/ 62:3 ¢?;E’ fl kyl
C2- Cl0al kenyl , ndﬁ)FM!aach éageyt i/ \@ gre on &Ieg%er't@fo iv
radi cal and 6- 2Qve RGNS hdtdlochdBwiRdh ¥ompFisdEldt @&k one MBHEF R tHE gloMooRIs@@ BiNCP, B3N, cal s
X can al so be substituted by Ri8, NRI82 OR18, SR18, S03R18, OC(0)R1S, "CN,
SCN, 11- &k''kRet enetepende@)y oflBé-dhotherérGte hyirogdnuldl0g,-atkaING e patidnyh 8-Cagyiaaniatvisavimnd t he
radi cal s X are 1% 1&@geoyn hatle! idnaldeds @2 f alonein the ayliwsical. sRYSivvededsanBéhely of
one anot her denaﬁoeeW@Pw@“@ﬁean@merez@mar'wws'x bt ing kenyl CG C20-aryl ,
aryl al kyl| 14261\“ I’l nge tlnei anol qsnor!eﬂ drogen, 8‘ d(yalllk II‘@.CH aﬁken @d a %Ikaltn in
the aryl Tadi ca S S bl alint Sl e at A AIF
substituted by aeaenénsr;obguu éi.{a@@a}na@a& aqawg%&h&emv@aama@gu&raﬁmse@mdl n
each case two radomahdneR3Bmtaie-al Sandaperbiaingled to forma five- or
si x-nmenbered ring, R19i ndependently of one another denote hydrogen,
Cl- C20- alRRpP , OMe@2@niylok@agriother@wERBirogeny$:-Cag-aligl Gt Gad-#sphy!. Ra oy aylaky having C
atoms in the alk I'Oq'%i séreihe a épdigal o9 6¢o W Cates 1 e péadisplyer SIR i WEaPin thopieaniei n

the organic radft® dw‘th %‘é‘“néi rtoé‘l’bétéﬂlt\?g%ygyﬁgﬁﬁgﬁ?r c?awast‘?é"l’odﬁdé’%Ro'? A #5°3Gen-
and oxygen- cont 31t Hg °6F BUPE ARG "G BEER"C8Se Pwo radi cal's RL9 can al so be

bonded t @chﬂl' M Baebdn¥eRly oPdne %o%ermﬂydﬁ)genr ¢,0,- alﬂyﬁCszzo AienyB CQE, 4wy, dnflaip@bdingcul ar
2 or 3, is a neubh@d ash@Mke ANChdics afd 6t:d204, atomBlin [ iyl r&thi 20 SIRLA, wh6rkin Be orfddid 7 0]
Preferably, at heasRCanenkatiecastittddf hdidyensgindeth cadrtsdeia ringrale RC, RGeaBsoaad
R11- R13 i s chl owongze withtpneoampthee to form d fivaeor sixaR@nbeed OR .



[0071] The three atons E1-E3 in a nolecule can be identical or different.
If E1 is phosphorus, then E2 to E3 are preferably each carbon. If El is
nitrogen, then F2 and E3 are each preferably nitrogen or carbon, in
particul ar carbon. [0072] u independently of one another is O for El-E3 as
nitrogen or phosphorus and 1 for El-E3 as carbon. [0073] Rl1-R2 can be
varied w t1h| n a w de range. Possible carboorganic substituents Rl-R2 are,
for examfl & th‘édeFetﬁFq”W\R/f%‘@a”°@ird@2‘2Cﬁ‘l"’R?‘l”'tr\?\W‘ch may be linear or branched,
e. g. net hyl lrbn%épdndenw%‘:cgwgynofhera%%l?orPp)él-"ésn[?ro ng}{ﬂ’forbsy gsthrbén terthtyl

n-pentyl, n-hex n- oct non n-dec n- dodecyl , 5- to
7- menber e(d cycl l%béﬁ?{éntlym| &Q aH&Wer |d§hoiéuru6}m@a§ﬂbrm€ bedrmi l@@)&hé(wydr%@l'@1 @ngypr

06- C10 aryl gr ocye askeu B biiefiayl heing 1-1CY atbayai B3yl radichObid byt atoms in the

cycl opentyl, cya eHiekyR'>* OREPEOREPISPIRA0YDIBBE CYISCNByiktonrad, BRr PFy or bulky

cycl ododecyl CRo-g2Ringth anpps. wikincthe angayic tgeicalsiX aapralso bs/wbstigtedyby Halegentdndldr aAnd i n
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[ 0090] Preferably, the second catal yst conmponent of the second catal yst
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also be substituted by halogens or nitrogen- and oxygen-containing groups and in each case two radicals R19
can also be bonded to form a five- or six-membered ring,

S is 1, 2, 3 or 4, in particular 2 or 3,
D is a neutral donor and
t is O to 4, in particular 0, 1 or 2.

[0070] Preferably, at least one radical R of the group consisting of R8-R8 and R11-R13 is chlorine, bromine, iodine,
CF3 or OR".
[0071] The three atoms E'-E3 in a molecule can be identical or different. If E1 is phosphorus, then E2 to E3 are
preferably each carbon. If E1 is nitrogen, then E2 and E3 are each preferably nitrogen or carbon, in particular carbon.
[0072] u independently of one another is 0 for E1-E3 as nitrogen or phosphorus and 1 for E1-E3 as carbon.
[0073] R'-R2 can be varied within a wide range. Possible carboorganic substituents R1-R2 are, for example, the
following: C4-Cy,-alkyl which may be linear or branched, e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-
butyl, n-pentyl, n-hexyl, n-heptyi, n-octyl, n-nonyl, n-decyl or n-dodecyl, 5- to 7-membered cycloalkyl which may in turn
bear a C4-C,qalkyl group and/or C4-C,4 aryl group as substituents, e.g. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, cyclononyl or cyclododecyl, C,-Cos-alkenyl which may be linear, cyclic or branched and 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, Cg-Co,-aryl which may be substituted by further alkyl groups, e.g. phenyl,
~ naphthyl, 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-, p-



C6- C22-arYl, arylaRryl having from1l to 16 carbon atons in the al kyl part
and from6 to 21 carbon atons in the aryl part, NR882, N(Si R886)2, R88,
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R166 | 28&ndRir the gR&icRhdicalsBBERIROGE RE-R{Panay also be substituted by halogens such as fluorine, chiorine or
bromine. Furthermore, R3-R5 can also be amino NR16, or SiR17;, alkoxy or aryloxy OR'S, for example dimethylamino,
N-pyrrolidinyl, picolinyl, methoxy, ethoxy or isopropoxy or halogen such as fluorine, chlorine or bromine. Further possible
radicals R'8 and R17 are more fully described below. Two R16 and/or R17 may also be joined to form a 5- or 6-membered
ring. The SiR17; radicals may also be bound to E'-E3 via an oxygen or nitrogen. Examples for R17 are trimethylsilyloxy,
triethylsilyloxy, butyldimethylsilyloxy, tributylsilyloxy or tri-tert-butylsilyloxy.
[0075] Preferred radicals R3-R5 are hydrogen, methyl, trifluoromethyl, ethyl, n-propy|, 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 10 carbon atoms in the alkyl radical, in particular trimethyisilyl groups.
[0076] Preferred radicals R6-R15 are hydrogen, methy!, 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 R8-R'5 is chlorine, bromine, iodine, CF5 or OR™1.
[0077] Preferably, at least one radical R of the group consisting of R8-R8, and R'1-R13 is chiorine, bromine, or CF4
and at least one radical R of the group consisting of R6-R8, and R11-R13 is hydrogen, or C4-C,-alky!l, wherein the alkyl
can be linear or branched, in particular, methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, or tert.-butyl.
[0078] In particular, at least one radical R of the group consisting of R8-R8, and R11-R13 is chlorine or bromine and at
least one radical R of the group consisting of R6-R8, and R11-R'3 is hydrogen, or methyl.
[0079] Preferably, R® and/or R" are chlorine or bromine and R7, R8, R12 and/or R13 are hydrogen, or methyl. In another
preferred embodiment of the invention, R6 and R8, and/or R" and R'3 are chlorine or bromine, and R” and/or R12 | are
hydrogen or methyl. In a further preferred embodiment R® and R" are identical, and/or R7 and R'2 are identical, and/or
R8 and R'3 are identical, wherein at least one pair of identical rests R is chlorine or bromine. In another preferred
embodiment R® and R" are different, and/or R” and R*2 are different, and/or R8 and R13 are different, wherein at least
rest R is chlorine or bromine. Particular preference is given to iron components in which at least one rest R R8-R8, and/or
R11-R13 js chlorine.
[0080] Inparticular, at least one radical R of the group consisting of R®, R19. R4, and R'%is hydrogen, or C4-Cyy-alkyl
which may also be substituted by halogens, e.g. methyl, trifluoromethyl, ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl, n-
heptyl, n-octyl, or vinyl. Particular preference is given to R®, R10, R14 | and R15 being hydrogen, or methyl, ethyl, n-
propyl, n-butyl, preferably hydrogen. Especially, R, R'0, R4, and R15 are identical. ‘
[0081] Variation of the radicals R enables, for example, physical properties such as solubility to be finely adjusted.
Possible carboorganic substituents R16 are, for example, the following: C4-Cyo-alkyl which may be linear or branched,
e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isabutyl, tert-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl or
n-dodecyl, 5- to 7-membered cycloalky! which may in turn bear a C4-C,g-aryl group as substituent, e.g. cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl or cyclododecyl, C,-Coy-alkenyl which may be
linear, cyclic or branched and 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, Cg-Cyg-aryl which may be
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substituted by further alkyl groups and/or N- or O-containing radicals, e.g. phenyl, naphthyl, 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, 2-
methoxyphenyl, 2-N,N-dimethylaminophenyl, or arylalkyl which may be substituted by further alkyl groups, e.g. benzyl,
o-, m-, p-methylbenzyl, 1- or 2-ethylphenyl, where two radicals R'6 may also be joined to form a 5- or 8-membered ring
and the organic radicals R'8 may also be substituted by halogens such as fluorine, chlorine or bromine.

[0082] Possible radicals R7 in organosilicon substituents SiR17; are the same radicals which have been described
above for R1-R2, where two radicals R1” may also be joined to form a 5- or 6-membered ring, e.g. trimethylsilyl, triethylsily!,
butyldimethylsilyl, tributylsilyl, triallylsilyl, triphenylsilyl or dimethylphenylsilyl. Preference is given to using C4-C,g-alky!
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 R17. :

[0083] The ligands X result, for example, from the choice of the appropriate starting metal compounds used for the
synthesis of the iron catalyst component, but can also be varied afterward. Possible ligands X are, in particular, the
halogens such as fluorine, chlorine, bromine or iodine, in particular chiorine. Alkyl radicals such as methyl, ethyl, propyl,
butyl, vinyl, allyl, phenyl or benzyl are also usable ligands X, wherein the organic radicals X can also be substituted by
R18. As further ligands X, mention may be made, purely by way of example and in no way exhaustively, of trifluoroacetate,
BF4-, PFg and weakly coordinating or non-coordinating anions (cf., for example, S. Strauss in Chem. Rev. 1993, 93,
927-942), e.g. B(CgF5)4~. Amides, alkoxides, sulfonates, carboxylates and B-diketonates are also particularly useful
ligands X. Some of these substituted ligands X are particularly preferably used since they are obtainable from cheap
and readily available starting materials. Thus, a particularly preferred embodiment is that in which X is dimethylamide,
methoxide, ethoxide, isopropoxide, phenoxide, naphthoxide, triflate, p-toluenesulfonate, acetate or acetylacetonate.
[0084] The number s of the ligands X depends on the oxidation state of the iron. The number s can thus not be given
in general terms. The oxidation state of the iron in catalytically active complexes is usually known to those skilled in the
art. However, itis also possible to use complexes whose oxidation state does not correspond to that of the active catalyst.
Such complexes can then be appropriately reduced or oxidized by means of suitable activators. Preference is given to
using iron complexes in the oxidation state +3 or +2.

[0085] D is an uncharged donor, in particular an uncharged Lewis base or Lewis acid, for example amines, dlcohols,
ethers, ketones, aldehydes, esters, sulfides or phosphines which may be bound to the iron centre or else still be present
as residual solvent from the preparation of the iron catalyst components.

[0086] The numbertof 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.

[0087] Preferred iron catalyst components of formula (1) are 2,6-bis[1-(2-chloro-4,6-dimethylphenylimino)ethyllpyrid-
ine iron(Il) chioride; 2,6-bis[1-(2-chloro-6-methylphenylimino)ethyl]pyridine iron(ll) dichloride, 2,6-bis[1-(2,6-dichloroph-
enylimino)ethyl]pyridine iron(li) dichloride, 2,6-bis[1-(2,4-dichloro-6-methyl-phenylimino)ethyllpyridine iron(il) dichloride,
2,6-bis[1-(2,6-difluorophenylimino)ethyl}-pyridine iron(ll) dichloride, 2,6-bis[1-(2,6-dibromophenylimino)ethyl]-pyridine
iron(lt) dichloride or the respective dibromides or tribromides.

[0088] 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.

[0089] Preferably, the second catalyst system comprises, as second catalyst component, early transition metal catalyst
for olefin polymers by coordination polymerization, more preferably catalysts based on groups 4-6 of the Periodic Table
of Elements, still more preferably selected from the group consisting of Ti, V, Cr, Zr, Hf.

[0090] Preferably, the second catalyst component of the second catalyst system comprises a monocyclopentadienyt
complex of a metal of groups 4-6 of the Periodic Table of Elements, whose cyclopentadienyl system is preferably
substituted by an uncharged donor or a hafnocene.

[0091] For the purposes of the present invention, an uncharged donor is an uncharged functional group containing
an element of group 15 or 16 of the Periodic Table. Examples of cyclopentadienyl complexes are described in patent
application W02005/103100.

[0092] Preferred single site catalyst components suitable as second catalyst components of the second catalyst system
may be polymerization catalysts based on a monocyclopentadienyl complex of a metal of groups 4-6 of the Periodic
Table of Elements, preferably hafnocene catalyst components such as, for example, cyclopentadienyl complexes. The
cyclopentadienyl complexes can be, for example, bridged or unbridged biscyclopentadienyl complexes as described,
for example, in EP 129 368, EP 561 479, EP 545 304 and EP 576 970, monocyclopentadienyl complexes such as
bridged amidocyclopentadienyl complexes described, for example, in EP 416 815, muitinuclear cyclopentadienyl com-
plexes as described in EP 632 063, pi-ligand-substituted tetrahydropentalenes as described in EP 659 758 or pi-ligand-
substituted tetrahydroindenes as described in EP 661 300.

[0093] Particularly preferred hafnocenes are hafnium compliexes of the following general formula:
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Il 4178 4198 421B417B R196 R218 = BR16B, = BNR16BR17B, = AIR16B, -Ge-, -Sn-
-0- -S-, = SO =502, = NR16B, = CO, = PR1613 or = p(0)Rl68, where

Ries R21Bare identical or different and are each a hydrogen atom a hal ogen
atom a trinmethylsilyl group, a Cl-Cl0-al kyl group, a Cl-Cl0-fl uoroal kyl
group, a C6-Cl10-fluoroaryl group, a C6-Cl0-aryl group, a Cl-Cl10-al koxy
group, a C7-Cl5-al kyl aryl oxy group, a C2-C10-al kenyl group, a C
---40-arYial kYl group, a C5-C40-aryl al kenyl gy oup or a C7 C40- al kyl aryl
group or two adjacent radicals together w tﬁ Ahe atorrR Bconnecting them form
a saturated or unsaturated ring having from 4€ef o~l§_zacar bon atons, and 28
NOBar e each silicon, germaniumor tin, &r prg,(f ably silicon, AIaIS
-0-,-S-, NRap, the radi cal s R228 R23B . B, s NR22B2, pR2252 or an
unsubsti t ut ed, substltm ed or fused, het- eroc§ BKC™ N system where are
each, |ndependently of Oone anot her, Ci1-C10-al kg K6- C15-aryl, C3-c
-10-cycl oal kyl, C7-Cl3-al ky- laryl or 51(R23%8: |s wydr ogen, Cl-C10-al kyl,
C6- C15- aryl whi ch may in turn bear Cl-C4-al kyl gro f)&B$ substituents or
C3- Cl0-cycloal kyl, is 1 or when MB is an unsubgg+tuted, substituted or
fused, heterocyclic ring systemmay also be O or where the radicals R46
and R126 whe@ed uesiudnerana itdites HRla-folgiuRanig9094] Al8 can, for exanple
together with the bridge R1513, forman am ne, ether, thioether or

phosphi n&®  Howaflagrine, Al@neg breming, igdneljudregan. GmS ulgsy. |Oaﬁto@&ieny's%tﬁsrw' @todaly! oaving used,
het er ocyclic ar“@ﬁ'h%’ﬂ%caﬁbg % i) e alp pagkane FPTAG 20 esion alpe THiaem ek r QREE NRERI® he
group consi sti gﬁ‘g‘?d'ﬁ? s 't'f‘t cr’i:j“r}jl'bg;?‘(ﬁrggﬁnfé?gggrﬁ‘%@"ﬁﬁoarkf'sd‘ef‘%“g%rﬂoﬁn‘f fon to
ring carbons. B edhe eroary rdu s which can contain
f rom one gtegess OWfe e&hkér%@ﬂoﬂ%n%@ﬂs ER |s%hﬂsﬂcnﬂdrrus Qﬁ\ltr%rygr@f@ra@;tcgf%ras ring
menbers in addition to carbon atons are 2-furyl, 2-thienyl, 2-pyrrolyl,
3-isoxazol yl, 51 zoxaz sl dgdendrgiosds aiearz of H bych ﬁatihsmethlb@zmovydﬂqxomhe gp}prastzrmblyl
3-pyrazolyl, S5{pywmabeseyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 2-thiazol yI ,
4-thiazolyl, 5-thiazolyi, 2-imdazolyl, 4- imdazolyl, 5-imdazolyl,

1,2, 4- oxé%‘?reazol 3-yl, 1,2, 4- oxadi azol -5-yl, 1,3, 4-oxadi azol - 2-yl and

1,2, 4- ”:B 20k 88" Ve ea %PO i, Qlc, SHTBIRET S A?%&B%royflum%ﬁ&éé%av}@f%d&%
contain from one &@od ks inMe rkﬁgaér&n@rtoﬁl%ﬁoz@@ dbods PROSPRMMe atom are 2-
pyridi nyl, 2-phosphabenzenyl, 3-pyridazinyl, 2-pyrimdinyl, 4-pyrimdinyl,

2- pyr azi Rﬂﬁ to R, 3, dve darh, alﬂdpéhdaﬂlydf o6 khotflgr Bydt-’bgénr Cezb-#¥3k §ltq 7-membered cycloalky! or cy-
1,2,4-triazin- 5- W’%‘MY' Whigh maytir furg pean CECyRIkyl Trbups B vestithentseth-Gantlke®y. I%‘ﬁb@fybd
het er oaryl groups¥ h%t'?”@ 60 bt°§®g9sbpn thgnswhww@iri anq fom$ pjj carbomatem(n thy

al kyl aryl havi ng Fi-df {92 08 hdt ar 38&%% et g oy |caF yalsgv% 'Ji 3°
carbon atons in ttsg' %&eVe n'(el’n Z& Tx LJdMthé)\chbf?deQs% R T)beqane lo Qrﬁ ne,

chlorine or br Omen‘ﬁe c%fx @ev erW ro%@coq{almm @as%n@g@r%h&ﬁth@d’roup consisting of
het er oaromati cs. Eeadmkesviee benzo-fused 5-nembered heteroaryl groups are

2-indolyl, 7-indolyl, 2-coumaronyl, 7-coumaronyl, 2-thionaphthenyl,

7- t hi onaplatadieaR°e ca@reiidgcliagt orldiffiérent ahd pan gz br cwcﬂo-a@wlt;e@z&ommm, @h-?ﬂ:—aah@-%alkoxy

7- benzi mob(‘&fmi%'oxyﬂarrpl es of benzo-fused 6-nenbered heteroaryl groups are
2- qui nol éls, 8 UI nolyl, 3-ci nnolyl, 8-cinnolyl, 1-phthatazyl,

2-qui naz6lyl ¥ 4 qU|nazonI 8- qui nazol yl, 5-quinoxalyl, 4-acridyl,

1- phenant hri dyI and 1- phenazyl. Nam ng and nunbering of the heterocycles
has been taken from L. Fieser and M Fi eser, pb®hrbuch der organi schen

Chem e, 3rd revised edition, Verlag Chem e, R\/‘él nhei m 1@’3)‘?

68

/
v) R'® — E‘°\O LSB

where the radicals R9B to R13B are each, independently of one another, hydrogen, C4-Cyy-alkyl, 5- to 7-membered
cycloalkyl or cycloalkenyl which may in turn bear C4-C4g-alkyl groups as substituents, C,-C,p-alkenyl, Cg-Coo-aryl,
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[ 0095] The radicals X8 in the general formula (Il1) are preferably
identical, preferably fluorine, chlorine, bromne, Cl-C7-al kyl or aral kyl,
in particular chlorine, methyl or benzyl. [0096] The synthesis of such
conpl exes can be carried out by nethods known per se, with the reaction of
the appropriately substituted cyclic hydrocarbon anions with halides of
haf ni um bei ng preferred. Exanples of appropriate preparative nethods are

descri be@rylalf%lpavu@g( @W‘QF(’éG cqren Feseernie a'kﬂf’a”@* &Her aPms "d:‘hﬂ'ﬁé?ﬁ‘é‘ﬁ’ NG&Y B:()21989)

soo-s70. LML Dheiaioptres W@ orm@iﬁfz.fﬁfé“%#% L
The ter mré&% Hg r‘}aﬁz %'K \i lng'nb }iroch:% f m Xt \T%ﬁ nyl
li gands @l&roldtok sta@qgaéqppwn%%&@n re STV O o en a

subst i t uet.gicad R €A LHTRRENESEBG Ly &ﬂﬂ?&]:loaﬁ%adzmm%%/l e c§4moizya>bl e

haf nocenegcargloxyi Nt er alia, methyl enebi s(cycl opent adi enyl ) haf ni um
di chl ori de, nethyl enebi s(3-nethyl cycl opentadi enyl) hafnium di chl ori de,
met hyl en&Bt B{3- #ie tagh sproeyE mﬁpyerﬁtharmneﬁ%? FO)Et%‘)afsmhquhow & hitregren, @rgferably carbon,

met hyl ene- . ichl oride, meth I s(tetrahydroi nden
haf nlyum 8F‘§We&\e*ag'§a'¥4 36@% ﬁ%??}eél SHETB !ﬂ’s(E c?r8'13e%5r§§%gﬁyl() haf ni ﬁm di chl OI>’/I éle

i sopropyl i denebi s( 3- trlnethyI5|IyIc¥ Iopgntadlenylkgggnlg§1d|chlor|de
i sopropyl i denebi s( 3- neﬁhylcyclopenx ﬁhal)hafnlun1 oride
i sopropyl i denebi s( 3- n-HquIcycIope tadilg yI)hafnluA1g|c | oride,
i sopropyl i denebi s( 3=pfm y:cl Open afnlunw I Cryori de,
i sopropyl i denebi s(inde h)hafnlun1 [Way Iq&gde 178 G198
i sopropylidenbis(tetra droindenylﬁhafﬁ?un1d|chlorﬁﬁe
di met hyl si | anedi yl bi s(cycl opent adi ) haf ni um di chl ori de,
dlnethyIS|Ianedlylbls(RﬁﬁenyI)hafnRu%1d|chlorlde R'® RS
d|nethyIS|Ianedlylbls(detrahydr0|n gyyphafnlun1d|cﬂlorﬂde
ethyleneb|s(cyclopenta?renyl)hafnrﬁhrdﬂbhforlde c c '
et hyl enebi s(i ndenyl ) hafinj,um di chl o lﬂB |198
ethylenebls(tetrahydroﬁnaenyl)hafnﬁun1d|chlorlde R™ R™ _
éetrﬁﬂefhy:ethélePg-Q(II;%gen%%0ﬁ§§gpenta?|gﬁéggng;ur%ﬁ?hpthrlq§,

i met hyl si | anedi yl bi s(te mef' ¥y opent adi nR i chloride,
di met hyl si | anedi yl bi s( 3- qunﬂthylblIyIcycIopehtadlleny E haf ni um di chl ori de,
di met hyl si | anedi yl bi st3-¢e+hgl-eyat-epent a | ori de,
dlnethyIS|Ianedlylb|s(S-b-budylcyklopentadlen Thain|u¢1d|chlor|de
dlnethyIS|Ianed|be|s(3 RertRbutyf- -nethylcytlopﬁn?aﬂlenyl)hafnlum
di chl ori de,
di met hyl SEREREENGPIR'E(AR'Er CBuS) 105561 $7) F 89 t MR EE SRI"ERP AR Tn
di chl ori 887 di met hyl si | anedi yI bi s(2- met hyl i ndenyl ) haf ni um di chl ori de,

di met hyl sidsgnediyl Em Zor laRQRE QR &Q@M?Ha? b0 G GRIaBh H8imetnyisiyt group,
di met hyl si | anedig/lchl& |2ngu§ratc 155(0;051 EBY Jégolﬂﬂaréilypb}l)@rb@@cm -aryl group, a

di et hyl si | anedi )d b:lu,%(k IR Y 90@-@Il&,&5ryohﬁ§‘rd’nhb o, @, Jienyl dikip, a C,-Cyq-arylalkyl group, a

di met hyl si | aned|%cm@(alkenymduybr-a&ﬁmadnylhrm)gmhmqwmaﬁlceetnydic)alhaﬁeuieumwiecatdneri de,
di met hyl si | anediCyﬂnbﬁtisy(tlsméwm?FaiﬁatédQOLp'ﬁaﬁLdeciwa@wérnmaWémyﬂO)‘ pterfisngndm
dichloride g;nethyIS|Ianed| | bi s( ethgllndenyl)hafnlun1d|chlor|de

di met hyl §’|Ef ¥nedidABESILM A %“"5“18’6??? "W}y 1 ) haf ni um di chl ori de

di met hyl sk anedi yl bjss(2-_gt hyl - 4, 5- benzi ndenybhaf ni um di chl ori de,
nethylphenyIS|Ianed|be|s 2- nethyl 4, 5- benzi ndenyl ) haf ni um di chl ori de,

met hyl phenyl si | anedi yl bi s( 2- ethyl 4, 5- benzi ndenyphaf ni um di chl ori de,

di phenyl si | anedi yl bi s(2- et hyl - 4,5 b&ﬁ%fﬁd&ﬁ?j) haf ni um di chl ori de,

di phenyl si | anedi yl bi s( 2- ethyl 4, 5’ﬁén2|ndényl)hafniun1dich|oride
dlphenyIS|Ianed|y|b|s(2 ne nggny haf ni y q%dlc

di et hy! si | anedi y! bl LN P By h A TS P s

d t h | | bero cri S
i met Y1 SletBaggin 'ar%“@ méet?ja%Fnﬂvof%%ﬁ,%s*h%w%vngezé“ b SR B0 cary,

di met hyl skkanedi yl b|ss§d2,g@,t d:yydm Ay( B 28N W ndy mdenyahalophii floudé &hliwiiiede,

di et hyl si | anedi yl bbrsg-21pydpl, - 4- ( 1- napht hyl ) i ndenyhhaf ni um di chl ori de,
dinethylsiIanediylbbsé@m$nﬁﬁby¢Wﬂm@mmnayhmMykywﬂamwyhha¢mm@anMGhM@mbde,
di met hyl si | anedi yl bi s (2-propyl-4-(9-phenanthryl)indenyl)hafni um

di chl oride, dinethylsilanediylbjs(2-nethyl-4-isopropylindenyhhafni um

di chl ori de, dinethylsilanediylbis(2,7-dinmethyl-4-isopropylindenyl)hafnium
di chl ori de, dinethylsilanediylbis(2-nethyl- 4,6-diisopropylindenyThafni um
di chl ori de,

di met hyl si | anedi yl bi s(2-net hyl-4[ p-trifl°uor onet hyl phenyl ] i ndenyl ) haf ni um
di chl ori de,

di met hyl si | anedi yl bi s(2-net hy1-40',5' -di et hyl phenyl fi ndenyl ) haf ni um

di chl ori de, dinethylsilanediylbis(2-




[0106] According to the nethod of invention, as nentioned above, the first
ol efin polynerization reaction, which is perforned in the presence of the
first catalyst system is discontinued (step a)). [0107] This discontinuing
step a) is preferably performed by carrying out the steps of: al)
interrupting a feeding of the first catalyst systeminto the reactor; and
az2) deactlvatlng the first catal yst system preferably in an |rreverS|bIe
nmanner . g?@ﬁ } FF%@%?B%PﬁmBP%%wgﬁeﬁn gfgﬁdeeactlvatln%Tthe first catalyst
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[0124] According to an alternative enbodi nent, particularly suitable when

the first catal yst system conprises a ZieglerNatta catal yst system and the

second catal yst system conprises a single site catal yst conponent,

preferably a metal |l ocene catal yst conponent, and a non-single site catalyst

conmponent, the step a) of discontinuing the first olefin polynerization

reaction in a reactor is performed by carrying out the steps of: al)

i nt er r uptPlopg*- HH@* ‘TUB;‘E@PW@"G@I" hﬁtf'}'\\@dfci"?@t d'@a'l?yal' %dty'b'é( PW'M& 6” P%h?"é'b[b’:’?%'r and

a2) incr &4 ’g Yé" b‘ ”d y By 'lF"y’”det‘H ! 5&

t enper at (f Fehf :J;FPE%" yg’fde“é( m.dﬂff" é Eéé §‘ﬁq p i e” ure at
V| umdicnloride, dimethylsila ed -iSOpTo

whi ch th ylhf @mm MRER ItZZ tbl&r@ny']n%er%@(& ut rtbu an

i 11 ust r atybhaRSABHIRde, dithetdyBRindalif2S prQAy (b RertR O IMER kB (rzanyrarara@rt mr.zrhana]m
carried aety) hafhuralarauﬂndeYQ&t%ﬁnedtyr(uaﬁpm@f4: [@'Ftert-biyiBHe Db enpR-Thdig -4 (@ e chisngt-tofyl- t he

first casdnytiengyatiemdicidride, tdrethylgaedive-jsotrdra-4{4e@e-butwphénglndeny d2-uetieyi-4-[4-naph-
pr ef er ablthylinley)hetoiug dionlpridegHCethy - isarpye4- ﬁrter@w'awwm@e@y')é?mﬁw gOEt-patgrienyiind i n

any case Ig%:%?‘lafn’g ishplogifgy I""g 2ﬁ? et ‘gf’;%%%%%%as% a?;rrumt 'Fé‘o io %’ @fyf‘)wgu;%f"f':gq;nd
pol yneri © proRoyn cgm ed,in AN of rTLlj se
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deacti vat| ng agent and a tenperature increase or reduction, depending on
the nature of the two catal yst systens, cgff be alg'8 conbi ned, so-as to
advant ageously reduce, on the one side, the wmuht of deactivating agent
and, on the other side, the tenperature incrg or decrease. [0127] The
step a) of discontinuing the first ol ef 'o\v,;f'" on reaction and the
step b) of perform ng the second polynerizatio rcti on as defined above
are preferably perforf®d in a continuous manneR® i . & &Et hout any
intermedi ate step therebetween, in particular pzﬁ:"f hout any step of enptying
reactor or, with reference for exanple to. the I ed enbodi nent

envi saging a fluidized bed reactor, of R 88 ei ght of the bed. In
ot her words, when the reactor is a fluidized reactor, step b) can be
per f or med after step a) while retaining the c1IOBe bed present in the
reactor. [0128] According to an al t er nat iR'€® enbod® nent, after step a) and
before step b) the particle bed mass is preferably lowered. In this way,
the amounl, Rfrgeactivating agent needed to deactivate the first catalyst
syst em mggrod)e Anehy @8 tAGEDS trmuie (W GRArende @R8] to MBtem waih agent deactivating the
first catalyst systemis used, the nethod preferably further conprises the
step of péutral i Ffirne, ¢hierinexoereing, Cat-alepctenayladr fwa (pdigaipeAform BB Oid opmaspitvigh | v,
the step of neut P&Pqiez?'iﬂ@i‘dt he excess of deactivating agent is carried out by
using a scavenger.. %)1rgr’Ll]ablP2r eferably, the step of neutralizing the excess
of deactivating agen PPt ri ed out by feeding a neutralizing agent into
the reactsdd, r@r efRreadhyiraddh, @tcgam@ragbgi.rrrmsegmeﬁb (RANELE preferably an
‘organonetal | i c conpound of a net al Goup 1,2 or 3, nore preferably an
or ganonetref tb RE® alakeyshch hyuoe, RF @k il Z-an, W‘ganeaﬁumsmum compound. (0132]
Preferably, the organonetallic conpound is selected fromthe group
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pol yner i zatdn@ah-tugabpedBdidn@hieunt olRalidean t(RetBiydopéntadiatyl)aeiticydidpshtadtnyratnany st
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i.e. for a qridedediaroriedndalsere cofrerpBB g dMhrthyingirustreretisned time preferably
depends on the difference in the nol ecul ar wei ghts attai nable by the
catal yst conmponents of the second catal yst system The predeterm ned tine
is preferably the tinme at which a predeterm ned average nol ecul ar wei ght,
preferably of about 80000, is achieved. Once the predeterni ned nol ecul ar
wei ght is achieved, the relative actiwvi4y of the two catal yst conponents
(A) and (B) can be freely adjusted depending on the type of the target

pol yolefin. In other words, once a predeterm ned average nol ecul ar wei ght
is achieved, the second ol efin polynerization reaction can be continued and



[0143] In this way, it is advantageously possible either to mnimze the
anount of the deactivating agent or to further reduce the tinme for
transitioning fromthe first to the second ol efin polynerization reaction.
[0144] The present invention is illustrated below wth the aid of exanpl es,
W thout being restricted thereto. Exanples [0145] The exanples illustrate a
preferred enbodi nent of the invention referring to the preparation of a
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the reactor exit at 80C. The bed mass was kept substantially constant by
renovi ng di scontinuously product fromthe reactor. The product was

di scharged into a discharge vessel and the gases were recycled back to the
reactor via the recycle gas line. The product was purged by nitrogen to
renove the hydrocarbons and treated witlh hum dified nitrogen to deactivate
the catal yst residue. [0156] In this way, a polyner with MFR(190C/ 5 kg) of
2 and density of 0.945 g/cnB was produced. [0157] The conditions set at
steady state are shown in Table 1. Table 1 C2I-14



10 mol % H2 6 nmol % Propane 83 nol % butene 1 nol % TI BAL concentration 363
ppm Antistatic 18 Ppm Bed wei ght 140 Kg Reactor tenperature

possible. To improve the facility to meter the deactivating agent, the latter can comprise inert solvents, for example
saturated hydrocarbons such as hexane.

[0120] The amount of deactivating agent used is dependent on the size and geometry of the reactor. It is possible,
for example, to start with a small amount and increase it until complete deactivation has taken place.

[0121] Furthermore, preference is given to a deactivating agent having an antistatic action.

[0122] According to a preferred embodiment thereof, the deactivating agent is metered in excess.

[0123] Alternatively, the first olefin polymerization reaction may be discontinued by interrupting the feeding of the first
catalyst system into the reactor and by reducing orincreasing the temperature, the pressure or the monomer concentration
in the reactor, depending on the nature of the first catalyst system. A combination of any one of the above-mentioned
ways of discontinuing the reaction is also possible.

[0124] According to an alternative embodiment, particularly suitable when the first catalyst system comprises a Ziegler-
Natta catalyst system and the second catalyst system comprises a single site catalyst component, preferably a metal-
locene catalyst component, and a non-single site catalyst component, the step a) of discontinuing the first olefin polym-
erization reaction in a reactor is performed by carrying out the steps of:

a1) interrupting the feeding of the first catalyst system into the reactor; and
a2) increasing the reactor temperature.

[0125] 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 higher than that of the first olefin polymerization reactor so as to deactivate the first catalyst system.
[0126] 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 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.
[0127] The step a) of discontinuing the first olefin polymerization reaction and the step b) of performing the second
polymerization reaction as defined above are preferably performed in a continuous manner, i.e. without any intermediate
step therebetween, in particular without any step of emptying reactor or, with reference for example to the preferred
embodiment envisaging a fluidized bed reactor, of reducing the height of the bed. In other words, when the reactor is a
fluidized-bed reactor, step b) can be performed after step a) while retaining the particle bed present in the reactor.
[0128] According to an alternative embodiment, after step a) and before step b) the particle bed mass is preferably
lowered. In this way, the amount of deactivating agent needed to deactivate the first catalyst system may be advanta-
geously reduced.

[0129] When an agent deactivating the first catalyst system is used, the method preferably further comprises the step
of neutralizing the excess of deactivating agent.

[0130] Preferably, the step of neutralizing the excess of deactivating agent is carried out by using a scavenger.
[0131] Preferably, the step of neutralizing the excess of deactivating agent is carried out by feeding a neutralizing
agent into the reactor, preferably an organometallic compound, more preferably an organometallic compound of a metal
of Group 1, 2 or 3, more preferably an organometallic alky!, more preferably an organoaluminum compound.

[0132] Preferably, the organometallic compound is selected from the group comprising, preferably 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-isobutylaluminum (TIBAL)
and tri-n-hexylaluminum (TNHAL) and the like.

[0133] 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. ‘

[0134] The second olefin polymerization reaction is performed with an initial activity of catalyst component (A) ex-
ceeding the initial activity of catalyst component (B), i.e. for a predetermined time.

[0135] This predetermined time preferably depends on the difference in the molecular weights attainable by the catalyst
components of the second catalyst system. The predetermined time is preferably the time at which a predetermined
average molecular weight, preferably of about 80000, is achieved. Once the predetermined molecular weight is achieved,
the relative activity of the two catalyst components (A) and (B) can be freely adjusted depending on the type of the target
polyolefin. In other words, once a predetermined average molecular weight is achieved, the second olefin polymerization
reaction can be continued and the relative activity between the two catalyst components (A) and (B) of the second
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80 C Reactor pressure 25 Bar Production rate 55 kg/h Productivity 5500 g/g
MFR (190C/5 kg) 2 g/10 mn Density 0.945 g/cnB8 Bul k density 440 kg/ nB

catalyst system may be adjusted in a different manner when compared to the initial conditions, preferably so as to ensure
the maximum activity of both catalyst components or any desired ratio between their activities which ensures a desired
targeted product.

[0136] The relative activity between the two catalyst components of the second catalyst system may be adjusted by
changing the conditions affecting the activity of at least one of the catalyst components of the second catalyst system,
such as for example physical conditions (e.g. temperature, pressure) or chemical conditions.

[0137] According to a preferred embodiment, the second olefin polymerization reaction is initially performed in the
presence of an agent reversibly deactivating catalyst component (B) of the second catalyst system.

[0138] 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.

[0139] 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.

[0140] 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 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 catalyst component (B), or by initially setting
any polymerization conditions favoring an initial prevailing activity of catalyst component (A).

[0141] If the polymerization reactions are carried out in gas phase, the method preferably further comprises the step
of adjusting the gas composition after carrying out step a2) and preferably before carrying out step b).

[0142] Preferably, the method further comprises the step of reducing the bed height after the first polymerization
reaction.

[0143] In this way, it is advantageously possible either to minimize the amount of the deactivating agent or to further
reduce the time for transitioning from the first to the second olefin polymerization reaction.

[0144] The present invention is illustrated below with the aid of examples, without being restricted thereto.

Examples

[0145] The examples illustrate a preferred embodiment of the invention referring to the preparation of a polymer in a
continuous gas phase fluidized bed reactor. Here the transitioning from a Ziegler-Natta catalyst system 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 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.

Example 1 (first catalyst system)

[0146] 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.

Example 2 (second catalyst system)

[0147] As second catalyst system, a mixed catalyst system based on an iron-bisimine complex as non-metallocene
component and on a hafnocene as metallocene component as described in the following was used.

[0148] As a pretreatment of the support, Sylopol 2326®, a spray-dried silica gel from Grace, was calcinated at 600°C
for 6 h.

[0149] 2,6-Bis[1-(2-chloro-4,8-dimethylphenylimino)ethyl]pyridine was prepared as described in example 2 of WO
98/27124 and was used to synthesize 2,6-diacetylpyridinbis(2-dichloro-4,6-dimethylphenylanil) iron dichloride by using
iron{ll)chloride as described in example 8 of WO 98/27124.

[0150] Bis(n-butylcyclopentadienyl)hafnium dichloride [M =491.84 g/mol] was purchased from Crompton, Bergkamen.
[0151] A mixture of .77 g (11,98 mmol) of 2,6-diacetylpyridinbis(2-chloro-4,6-dimethylphenylanil) iron dichloride pre-
pared as above, and 82.67 g (127,3mmol) of bis(n-butylcyclopentadienyl)hafnium dichloride and 5,31 | MAO (4.75 M in
toluene, 25.2 mol, commercially available from Albemarle) were stirred at ambient temperature for 60 min and subse-
quently, while stirring, added to 2400 g of the support pretreated as described in a) at 0°C. Additionally 5,51 toluene
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Example 4 (transitioning fromthe first polynerization reaction to the
second pol yneri zation reaction) [0158] The first polynerization reaction
carried out according to Exanple 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 agent deactivating the first catal yst system isopropanol.
In order to reduce the anmount of isopropanol to be used, before feeding the
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state are shown in Table 3.[ Jable 3 Tenpe  at yrg 400C Pressure

Propane 83 mol %

butene 1 mol %

TIBAL concentration 363 ppm

Antistatic 18 Ppm

Bed weight 140 Kg

Reactor temperature | 80 °C

Reactor pressure 25 Bar

Production rate 55 kg/h

Productivity 5500 a/g

MFR (190°C/5 kg) 2 g/10 min

Density 0.945 | g/cm?®

Bulk density 440 kg/m3

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

[0158] 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 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.

[0159] Subsequently, the reactor composition was adjusted to the target values shown in Table 2.

Table 2
Temperature | 100°C

18 °



25 bar Ethyl ene 45 nol % Hydr ogen 0. 06 nol % But ane 0. 05 nnol % Hexene 0. 30
nol % Bed wei ght 140 kg Production rate 48 kg/h Productivity 3000 g/g TIBAL
concentration 21 ppm MFR (190C/ 5 kg) 8 g/10 min Density 0.952

(continued)
Pressure 25 bar
Ethylene 45 mol%

Hydrogen 0.06 mol%

Hexene 0.5 mol%

[0160] TIBAL feeding was started at 5 g/h, fed directly to the bed. After 2 hours, the mixed catalyst system of Example
2 was started to be fed at a rate of 8 g/h. The mixed catalyst system was fed also directly to the bed by using gaseous
propane as carrier. The TIBAL feeding was reduced to 1 g/h. The feeding of the mixed catalyst was increased slowly
with 2 g/h until a feeding rate of 16 g/h was reached. After 2 hours, the polymerization reaction could be detected. The
production rate increased slowly. Samples were taken from the reactor every 3 hours. The melt index of the polymer
increased rapidly up to value of MFR (190°C/2.16 kg) of 150 g/10 min, indicating that at this stage only the iron catalyst
component was active. After about 6 hours of polymerization the melt index started to drop. Moreover, the hexene
feeding to the plant to keep the target concentration increased steadily. This means that now the hafnium component
of the mixed 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.

Table 3
Temperature 100°C
Pressure 25 bar
Ethylene 45 mol%
Hydrogen 0.06 mol%
Butene 0.05 mol%
Hexene 0.30 mol%
Bed weight 140 kg
Production rate 48 kg/h
Productivity 3000 g/g
TIBAL concentration | 21 ppm
MFR (190°C/5 kg) 8 g/10 min
Density 0.952

[0161] In the present description and in the following claims, reference has been made to the following measuring
methods.

[0162] Density is the polymer density in accordance with standard DIN EN 1SO 1183-1:2004, method A (immersion).
[0163] The melt flow rate MFR (190/2.16) was determined according to DIN EN ISO 1133:2005, condition D at a
temperature of 190°C under a load of 2.16 kg. ‘
[0164] The melt flow rate MFR (190/5) was determined according to DIN EN ISO 1133:2005, condition T at a temper-
ature of 190°C under a load of 5 kg.

[0165] The melt flow rate MFR (190/21.6) was determined according to DIN EN ISO 1133:2005, condition G at a
temperature of 190°C under a load of 21.6 kg.

[0166] M, is the weight average molar mass (weight average molecular weight) and M, is the number average molar
mass (number average molecular weight). The determination of the molar mass M,,, M,, was carried out by high-tem-
perature 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 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 Altiance 2000 equipped with the following precolumn SHODEX
UT-G and separation columns SHODEX UT 806 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 mi/min, the injection was 500u! and polymer concentration was in the range of 0.01% < conc. <
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- D-55437 Qoer-Hil bershelmrespectively. Cainms 1.. A nethod for
transitioning froma first to a second catalyst systemfor the olefin

pol ymeri zation in one reactor, the first catal yst system being inconpatible
with the second catal yst system said nethod conprising the steps of: a)
discontinuing a first olefin polynerization reaction perfornmed in the
presence of the first catalyst system and b) performng a second ol efin
pol ynmeri zation reaction in the presence of the second catal yst system
conprising catal yst conponents (A) and (B) producing, respectively, a first
and a second polyolefin fraction, wherein the Mv of the first polyolefin
fraction Is less than the Mv of the second polyolefin fraction and the
initial activity of catal yst conponent (A) exceeds the initial activity of
catal yst conmponent (9). 2. The method according to claim1, wherein step a)
is carried out by the steps of: al) interrupting a feeding of the first
catal yst systeminto the reactor; and a2) deactivating the first catal yst
system 3. The nethod according to claim2. wherein step a2) is carried out
by feeding an agent deactivating the first catalyst systeminto the ,
reactor. 4. The nethod according to claim3, wherein the first catal yst
system conpri ses a catal yst conponent and an agent activating the catal yst
conponent. 5. The method according to any one of clainms 1-4, wherein the
first catalyst systemis a Ziegler-Natta catal yst system 6. The nethod
according to claim5, wherein the agent activating the Ziegler-Natta

catal yst conprises an organonetal lic conpound of a metal of Goup 1,2 or 3.
7. The nethod according to any one of the preceding clains, wherein
cat al yst conponent (A) of the second catal yst system conprises a |late
transition nmetal and catal yst conponent (B) of the second catal yst system
is a nmetal locene. B. The nethod according to any one of clains 3-7, wherein
sai d agent deactivating the first catalyst systemis selected fromthe -
group conprising: oxygen, water, alcohebs, glycols, phenols, carbon
nonoxi de, carbon di oxi de, ethers, carbonyl conpounds, al kynes, nitrous
conpounds.




9. The nethod according to any one of clains 3-8, wherein said agent
deactivating the first catalyst systemis netered in excess, the nethod
further conprising the step of neutralizing the excess of agent
deactivating the first catalyst systemby feeding a neutralizing agent into
the reactor. 10. The nethod according to claim9 when dependent on claim4
wherein the neutralizing agent I's the same conpound used as an agent ,
activating the first catalyst system 11. The nethod according to claim$9,
wherein the second ol efin polynerization reaction is initially performed In
the presence of an agent reversibly deactivating catal yst conponent (B) of
the second catal yst system 12. The nethod according to claim 11, wherein

t he agent reversibly deactivating catal yst conponent (B) of the second
catal yst systemderives fromthe reaction between the agent deactivafing
the first catal yst systemand the neutralizing agent. 13. The net hod

according to any one of the preceding clains, wherein the reactor is a
conti nuous gas phase reactor. '

Claims

1. A method for transitioning from a first to a secbnd catalyst systefn for the olefin polymerization in one reactor, the
first catalyst system being incompatible with the second catalyst system, said method comprising the steps of:

a) discontinuing a first olefin polymerization reaction performed in the presence of the first catalyst system; and
b) performing a second olefin polymerization reaction in the presence of the second catalyst system comprising
catalyst compaonents (A) and (B) producing, respectively, a firstand a second polyolefin fraction, wherein the
M,, of the first polyalefin fraction is less than the M,, of the second polyolefin fraction and the initial activity of
catalyst companent (A) exceeds the Initial activity of catalyst component (B).

2. The method according to claim 1, wherein step a} is carried out by the steps of:

a1) interrupting a feeding of the first catalyst system into the reactor, and
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.

4. The method according to claim 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.

6. Themethod according to claim$5, whereinthe 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 breceding claims, wherein catalyst component (A) of the second catalyst
system comprises a late transition metal and catalyst component (B) of the second catalyst system is a metallocene.

8. The method according to any one of claims 3-7, wherein said agent deactivating the first catalyst system is selected
from the group comprising: oxygen, water, alcohols, glycols, phenals, carbon monoxide, carbon dioxide, ethers,
carbonyl compounds, alkynes, nitrous compounds.

8. The method according to any one of claims 3-8, wherein said agent deactivating the first catalyst system is metered
in excess, the methed further comprising the step of neutralizing the excess of agent deactivating the first catalyst
system by feeding a neutralizing agent into the reactor. '

10. The method according to claim 9 when dependent on claim 4, wherein the neutralizing agent is the same compound
used as an agent-activating the first catalyst system. -

11. The method according to claim 9, wherein the second olefin polymerization reaction is initially performed in the
presence of an agent reversibly deactivating catalyst component (B) of the second catalyst system.

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.

13. The method according to any one of the preceding claims, wherein the reactor is a continuous gas phase reactor.
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