METALLOCENE COMPOUND, CATALYST COMPOSITION COMPRISING THE SAME, AND AN
OLEFINIC POLYMER PRODUCED USING THE SAME 5[TECHNICAL FIELD] The present
invention relates to a novel metallocene compound, a catalyst composition comprising the same, and
an olefinic polymer prepared by using the same. This application claims priority to and the benefit of
Korean Patent 10 Applications 10-2009-0070574 and 10-2010-0072934 filed in the Korean Intellectual
Property Office on July 31, 2009 and July 28, 2010, respectively, the entire content of which is
incorporated hereiMBTAILOCENBACKCOMPOONIRT] CATALYST COMPOSITION
DowCo.hadpresented[Me2Si(Me4C5)NtBu]TiCI2 15 (Constrained-Geometry Catalyst, hereinafter
'CGC)) in the OMPRISING (TP EaSAME). ARG, HK), G1SEFINIGORORYNIER tRROBQGEDIior known
metallocene catalysts in copolymerization reaction of ethylene and a-olefin can be largely summarized
into two wayrsiN G SAMEShows high activity even in high polymerization temperature and forms
a polymer of high molecular weight, 20 (2) the copolymerizing ability of a-olefin such as 1-hexene and
1-octene which have large steric hindrance is also very excellent. As various characteristics in the
polymerization reaction of the CGC became gradually known, there have been many efforts to
synthesize deTiEgMRI@AhE|IEUD] for using it as a polymerization catalyst in the academic world and
the industrial world. Group 4 transition metal compound which has one or two cyclopentadienyl

groups as the 'iga”ﬁﬁ@'}ﬁpgsléﬁ?‘%r?\?eﬂt’féﬁa%ﬁ%% ojgfi P@}M@Wﬁ&l&?f&?&r@“é’%’&%&ﬁ? sgme with

methylaluminoxane or a boron compound. Such catalyst shows unique characteristics that traditional

5Zeigler-Naila fatalysh, 00 b 8Afrisind YRR Sinbe RRMRECIRAIANEEI A URDR SRICRERIYSt has

narrow molecular weight distribution and more good reactivity to the second monomer such as a-olefin
or cycloolefjp; angHbe s§cond monomer distribution in the polymer is even. Furthermore, it is possible
to control the stéreoselectivity of 10 the polymer in the polymerization of a-olefin by changing the

substituent of the cypiapepiadismxhliganmhin BoAgalosHRe GrialSheRR LI IESCaROARERFINg

ethylene and other olefins, the degree of copolymeérization, the molecular weight, and the distribution

of the gecong, BieaABIRY C7-D60RRBHY 68ROl MeRADWAYS F19eBANSIBRTAHPCHTS Fadpbss! Is more

expensive _th_an 15 Zeigler-Natta catalyst, it must have good activity for its economic valt_Je. If it has
good reactyi i P RTBREOARE oANSIR S AvBBYRIALR STIDFPIMBREIVligIarce
content of the second monomér can be obtalneq by using only small gmount of the second monomer.
As the resulis fhaLBIRBHT BPGAEASS i RAYR STUHRAHEIERHE FRifdYERud! IS

[BACKGROUND ART]

Dow Co. had presented [Me2Si(Me4sCs)NtBU]TiCls

15  (Constrained-Geometry Catalyst, hereinafter ‘CGC’) in the early 1990’s (US

Patent No. 5,064,802), the superior aspects of the CGC to prior known

metallocene catalysts in copolymerization reaction of ethylene and a-olefin can

be largely summarized into two ways as follows: (1) it shows high activity even in

high polymerization temperature and forms a polymer of high molecular weight,

20  (2) the copolymerizing ability of a-olefin such as 1-hexene and 1-octene which

have large steric hindrance is also very excellent. As various characteristics in

the polymerization reaction of the CGC became gradually known, there have

been many efforts to synthesize derivatives of the same for using it as a
polymerization catalyst in the academic world and the industrial world.
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20 proved that generally a bridged catalyst has good reactivity to the second monomer. The bridged
catalyst developed until now can be classified into three types according the type of the bridge. The
first type is the catalyst of which two cyclopentadienyl ligands are connected with an alkylene dibridge
by the reaction of an electrophile like an alkyl halide and indene or fluorene, the second type of the
silicone-bridged catalyst of which the ligands are connected with -SiR2-, and the third type is the
methylene-bridged catalyst which is obtained by the reaction of fulvene and indene or fluorene.

However, very few Gagalgstsshaye igigsrbeing ipplieship ouaeticavifiéhcontserepbfagprieg@mong
above attempts, and thus the preparation of catalyst showing more improved polymerization

performanceyigispérestisag. FrodpYARYIRY idahd\d4rNTEONed adt is daRBpSCESf blefivesent

invention to provide a metallocene compound which has superior copolymerizing ability and can form

an olefinic pptysreaiiovnpyhigbtinstieeu | aieveighe adeialyRitagrapResitiorarumprisimiresame, and
a method of preparing an olefinic polymer by using the same. The present invention provides a

metalloceneseipponand reigeseniestalydollendvesChenmical opersdictisiiceerntieal heiitidadl] wherein,
R1 to R17 are same or different each other, and are independently hydrogen, a halogen, a C1 - C20

alkyl group Zeigker-Naflatatay groainet céatize20 aryl group, a C7 - C20 alkylaryl group, or a C7 - C20
arylalkyl group, 5L is a C1 - C10 linear or branched alkylene group, D is -0-, -S-, or -N(R)-,

whcl-:-rein R is hydrogeimealfaltigepaydier Ctftaitatigmunusing?2 seshO sdtalpdtgray, mireols - C20
"I molecular weight distribution and more good reactivity to the second monomer
such as a-olefin or cycloolefin, and the second monomer distribution in the
polymer is even. Furthermore, it is possible to control the stereoselectivity of
10  the polymer in the polymerization of a-olefin by changing the substituent of the
cyclopentadienyl ligand in the metallocene catalyst, and when copolymerizing
ethylene and other olefins, the degree of copolymerization, the molecular weight,
and the distribution of the second monomer can be easily controlled.
Meanwhile, since the metallocene catalyst is more expensive than
15  Zeigler-Natta catalyst, it must have good activity for its economic value. If it has
good reactivity to the second monomer, there is an advantage of that the
polymer including large content of the second monomer can be obtained by
using only small amount of the second monomer.
As the results that many researchers have studied various catalysts, it is
20  proved that generally a bridged catalyst has good reactivity to the second
monomer. The bridged catalyst developed until now can be classified into
three types according the type of the bridge. The first type is the catalyst of
which two cyclopentadienyl ligands are connected with an alkylene dibridge by

the reaction of an electrophile like an alkyl halide and indene or fluorene, the



A is hydrogen, a halogen, a C1 - C20 alkyl group, a C2 - C20 alkenyl group, a C6 - C20 aryl group, a
C7 - C20 alkylaryl group, or a C7 - C20 arylalkyl 10group, a C2 - C20 alkoxyalkyl group, a C2 - C20
heterocycloalkyl group, or a C5 - C20 heteroaryl group, M is a group 4 transition metal, X1 and X2
are, same or different each other, and are independently a halogen, a C1 - C20 alkyl group, a C2 -
C20 alkenyl group, a C6 - C20 aryl group, 15a nitro group, an amido group, a C1 - C20 alkylsilyl group,
a C1 - C20 alkoxy group, or a C1 - C20 sulfonate group. The present invention also provides a

catalyst corgpesitprypenaprifingitize nectrlingsine semepuntihich thENkgRIRSSBFéN¥BAHBBtBLS0 provides
a method of preparing an olefinic 20polymer comprising the step of polymerizing olefinic monomers in

the presencgigf BiRatal¥aHCARPARi@Ntype BhéndetalanasrcomnestdoatagilingHzthespresent
invention and the catalyst composition comprising the same can be used when producing olefinic

polymers, hety@ipisiendiroreapabmsrisatinieinpenimaodatemeduce olefinic polymers of high
molecular weight. In particular, when the metallocene compound according to the present invention is

employed, highly heiwesisitaniebjoekcopatsiystes hand e perd ity aaguiedinie pobetess pan be

produced 5 which have a high melting point (Tm) even if the comonomer content is increased when

producing teeralabnisapofsaierids RifbmE S6HRIE T4 PEs THih D RAM/ IN{eSpreparation  of
catalyst showing more improved polymerization performance is still required.

[SUMMARY OF THE INVENTION]

It is an aspect of the present invention to provide a metallocene
compound which has superior copolymerizing ability and can form an olefinic
10 polymer having high molecular weight, a catalyst composition comprising the
same, and a method of preparing an olefinic polymer by using the same.
The present invention provides a metallocene compound represented by
following Chemical Formula 1:

[Chemical Formula 1]

15



Fig. 1 represents 1H NMR result of the metallocene compound prepared according to Preparation
Example 1 of the present invention. 10Fig. 2 represents DSC result of the ethylene/a-olefin copolymer
prepared according to Example 1 of the present invention. [DETAILED DESCRIPTION OF THE
EMBODIMENTS] Hereinafter, the present invention is explained in more detail. The methallecene
compound according to the present invention is 15characterized in that it is represented by above
Chemical Formula 1. In the metallocene compound of the present invention, the substitutents of
Chemical Formula Jageeinore specifically explained as follows. The C1 - C20 alkyl group may be
linear or branched alkyl group, and specifically methyl group, ethyl group, propyl group, isopropyl

group, n-butyl 20grRyptde RPItErgreum Pastydigrstent hexoh oty ety lgeoumdsséyldgatyp, and the
like, however, it is not limited to them. The C2 - C20 alkenyl group may be linear or branched

alkenyl growgdrogesnectigialeslld grouC sHIRDYHESQEPaTIPECY) alkeRyylisuy| 8rayp, sntenyl
group, and the like, however, it is not limited to them. The C6 - C20 aryl group may be linear or

branched agfgepoppaadcspedigaliyrgnytaupypr bidhenyt gravpanapbioypgroup, phenanthrenyl
group, fluorenyl group, and the like, however, it is not limited to them. The C6 - C20 heteroaryl group
may besa single ring kese®aryCey finear & branched alkylene group,
D is -O-, -S-, or -N(R)-, wherein R is hydrogen, a halogen, a C; ~ Cy
alkyl group, a C, ~ Cy alkenyl group, or a Cg ~ Cy aryl group,
A is hydrogen, a halogen, a C4 ~ Cy alkyl group, a C, ~ Cy alkenyl
group, a Cg ~ Cy aryl group, a C; ~ Cy alkylaryl group, or a C; ~ Cy arylalkyl
10 group, a C, ~ Cy alkoxyalkyl group, a C, ~ Cyo heterocycloalkyl group, or a Cs ~
Cao heteroaryl group,
M is a group 4 transition metal,
X1 and X2 are, same or different each other, and are independently a
halogen, a Cq ~ Cy alkyl group, a C, ~ Cy alkenyl group, a Cg ~ Cy aryl group,
15 a nitro group, an amido group, a Cq ~ Cy alkylsilyl group, a C4 ~ Cy alkoxy
group, or a C4 ~ Cy sulfonate group.
The present invention also provides a catalyst composition comprising
the metallocene compound.
The present invention also provides a method of preparing an olefinic
20  polymer comprising the step of polymerizing olefinic monomers in the presence
of the catalyst composition.
The metallocene compound according to the present invention and the

catalyst composition comprising the same can be used when producing olefinic



5 condensed ring heteroaryl group, and specifically carbazolyl group, pyridyl group, quinoline group,
isoquinoline group, thiophenyl group, furanyl group, imidazole group, oxazolyl group, thiazolyl group,
triazine group, tetrahydropyranyl group, tetrahydrofuranyl group, and the like, however, it is not limited
to them. The C1 - C20 alkoxy group may be methoxy group, ethoxy group, 10phenyloxy group,
cyclohexyloxy group, and the like, however, it is not limited to them. The Group 4 transition metal
may be titanium, zirconium, hafnium, and the like, however, it is not limited to them. In the metallocene

compound pepatiiRg thive perssRinavR tieshilymdidsatRiaranspddieR 1 hR1ddn @hesieal Formula
1 are independently hydrogen, methyl group, ethyl group, propyl group, isopropy! group, n-butyl group,

tert-butyl greleginie pbilererohRigh aretstigbivegioup, IAgsdrocolsy, WHEEMA enetilideenwever, it is
not limited to them. In the metallocene compound according to the present invention, itis 20

preferable thairlpdukdneruieadingroulael preddit inGénirgalsosiriopbad e he g assishawever, it is

not limited to them. Furthermore, the alkylene group may be unsubstituted or substituted with a C1 -

C20 alkyl gesopk acEpolyB7sr€lkany ber pHpdacsed; Gang 28 el iswiprisrthe anetsd osestueemnpound
according to the present invention, it is preferable that A in Chemical Formula 1 is hydrogen, methyl

group, sthylgtienp harapyh grigip, iRennegybetat! T uésvgr ok ptHertdandrayeiep, arrituntyigethyl
group, tert-butoxybutyl group, 1-ethoxyethyl group, 1-methyl-1-methoxyethyl group, tetrahydropyranyl

group, or tejiighyasetivanyh padudieyvineldfisio@ohiméed to them. The representative example
of the metallocene compound represented Chemical Formula 1 may be the compound of Chemical

Formula 2, hprRieF, B ESTRIPTIENtOMFHIE DRATINGST ula 2]

Fig. 1 represents 'H NMR result of the metallocene compound prepared
according to Preparation Example 1 of the present invention.
10 Fig. 2 represents DSC result of the ethylene/a-olefin copolymer prepared
according to Example 1 of the present invention.

[DETAILED DESCRIPTION OF THE EMBODIMENTS]

Hereinafter, the present invention is explained in more detail.
The methallecene compound according to the present invention is
15  characterized in that it is represented by above Chemical Formula 1.
In the metallocene compound of the present invention, the substitutents
of Chemical Formula 1 are more specifically explained as follows.
The C4 ~ Cy alkyl group may be linear or branched alkyl group, and
specifically methyl group, ethyl group, propyl group, isopropyl group, n-butyl
20  group, tert-butyl group, pentyl group, hexyl group, heptyl group, octyl group, and
the like, however, it is not limited to them.
The C, ~ Cy alkenyl group may be linear or branched alkenyl group, and
specifically allyl group, ethenyl group, propenyl group, butenyl group, pentenyl
group, and the like, however, it is not limited to them.

5



10 The preparation method of the metallocene compound according to the present invention is
concretely disclosed in the following Examples. The present invention also provides a catalyst
composition comprising the metallocene compound. 15The catalyst composition according to the
present invention may further comprise at least one co-catalysts represented by Chemical Formula 3,
Chemical Formula 4, or Chemical Formula 5: [Chemical Formula 3] -[Al(R18)-0]n- wherein, each R18
may be same or different, and is independently a halogen; a C1 - C20 hydrocargon; or a

halogen-substituted'fd. €520 Gygraparespnsay issanrsteger Grarshag@ranChasoisaldnermula 4]
D(R18)3 wherein,
specifically phenyl group, biphenyl group, naphthyl group, phenanthrenyl group,
fluorenyl group, and the like, however, it is not limited to them.
The Cs ~ Cy heteroaryl group may be a single ring heteroaryl group or a
5 condensed ring heteroaryl group, and specifically carbazolyl group, pyridyl group,
quinoline group, isoquinoline group, thiophenyl group, furanyl group, imidazole
group, oxazolyl group, thiazolyl group, triazine group, tetrahydropyranyl group,
tetrahydrofuranyl group, and the like, however, it is not limited to them.
The Ci ~ Cy alkoxy group may be methoxy group, ethoxy group,
10  phenyloxy group, cyclohexyloxy group, and the like, however, it is not limited to
them.
The Group 4 transition metal may be titanium, zirconium, hafnium, and
the like, however, it is not limited to them.
In the metallocene compound according to the present invention, it is
15  preferable that R1 to R17 in Chemical Formula 1 are independently hydrogen,
methyl group, ethyl group, propyl group, isopropyl group, n-butyl group, tert-butyl
group, pentyl group, hexyl group, heptyl group, octyl group, or phenyl group,
however, it is not limited to them.
In the metallocene compound according to the present invention, it is
20  preferable that L in Chemical Formula 1 is a C4 ~ Cg linear or branched alkylene
group, however, it is not limited to them. Furthermore, the alkylene group may
be unsubstituted or substituted with a C4 ~ Cy alkyl group, a C, ~ Cyo alkenyl
group, or a Cg ~ Cy aryl group.

In the metallocene compound according to the present invention, it is



R18 is same as that in Chemical Formula 3; and 10D is aluminum or boron; [Chemical Formula 5]
[L-H][ZA4]- or [L][ZA4]- wherein, L is a neutral or cationic Lewis acid; 15H is hydrogen atom; Z is group
13 element; and each A may be same or different, and is independently a C6 - C20 aryl group or a C1
- C20 alkyl group of which at least one hydrogen atom are  unsubstituted or substituted with a
halogen, a C1 - C20 hydrocarbon, an alkoxy, 20 or phenoxy. Representative example of the
compound of Chemical Formula 3 may be methylaluminoxane, ethylaluminoxane,

isobutylalurprage@iiste bt AlUMTIRKEIECaIFSHING!i ke i RYdREND ieistal g room eyt gravphe

methylaluminoxane. Representative example of the compound represented by Chemical Formula

4 may be trgrediyyIghemy)ugb Srsipl | ahemn b Gijs araiybal usrrblityl group, methoxymethyl
tripropylaluminum,tributylaluminum,dimethylchloroaluminum,
triisopropylgjtsuhutetrisdaxytaltymigreaicydonsxysididmgrodp, 1-methyl-1-methoxyethyl
group, tetrahydropyranyl group, or tetrahydrofuranyl group, however, it is not
5 limited to them.
The representative example of the metallocene compound represented
Chemical Formula 1 may be the compound of Chemical Formula 2, however, it

is not limited to this.

[Chemical Formula 2]

Si

10
The preparation method of the metallocene compound according to the
present invention is concretely disclosed in the following Examples.
The present invention also provides a catalyst composition comprising
the metallocene compound.
15 The catalyst composition according to the present invention may further

comprise at least one co-catalysts represented by Chemical Formula 3,
Chemical Formula 4, or Chemical Formula 5:

[Chemical Formula 3]



Stripentylaluminum, triisopentylaluminum, trihexylaluminum, trioctylaluminum, ethyldimethylaluminum,
methyldiethylaluminum, triphenylaluminum, tri-p-tolylaluminum, dimethylaluminum methoxide,
dimethylaluminum ethoxide, trimethylboron, triethylboron, triisobutylboron, tripropylboron, tributylboron,
and the like, and more preferable compound may be selected from 10trimethylaluminum,
triethylaluminum, and triisobutylaluminum. Representative example of the compound of Chemical
Formula 5 may be triethylammonium tetraphenylboron, tributylammonium, trimethylammonium
tetraphenylboron, trjpipRY@Renium tetraphenylboron, trimethylammonium tetra(p-tolyl)boron,
trimethylammonium tetra(o,p-dimethylphenyl)boron, 20trimethylphosphonium tetraphenylaluminum,
trimethylammoniunpigiraphenylaluminum, tripropylammonium tetraphenylboron, tributylammonium
tetraphenylaluminum, trimethylammonium tetra(p-tolyl)aluminum, trimethylammonium

tributylammonium teiepirery lheipbedRifdaoragrirenteiaphe mythgrendently a halogen; a
C4 ~ Cy hydrocargon; or a halogen-substituted C4 ~ C,o hydrocarbon; and
5 n is an integer of 2 or more;
[Chemical Formula 4]
D(R18)3
wherein,
R18 is same as that in Chemical Formula 3; and
10 D is aluminum or boron;
[Chemical Formula 5]
[L-H]'[ZAd] or [L]'[ZA4]
wherein,
L is a neutral or cationic Lewis acid;
15 H is hydrogen atom;
Z is group 13 element; and
each A may be same or different, and is independently a Cg ~ Cy aryl
group or a Cq ~ Cy alkyl group of which at least one hydrogen atom are
unsubstituted or substituted with a halogen, a C4 ~ Cy hydrocarbon, an alkoxy,
20  or phenoxy.
Representative example of the compound of Chemical Formula 3 may
be methylaluminoxane, ethylaluminoxane, isobutylaluminoxane,
butylaluminoxane, and the like, and more preferable compound may be

methylaluminoxane.



triethylammonium tetraphenylaluminum, tripropylammonium tetra(p-tolyl)aluminum, triethylammonium
tetra(o,p-dimethylphenyl)aluminum,tributylammonium
tetra(p-trifluoromethylphenyl)aluminum,trimethylammonium
tetra(p-trifluoromethylphenyl)aluminum,tributylammonium tetrapentafluorophenylaluminum, N,
N-diethylanilinium tetraphenylaluminum, 5 N, N-diethylanilinium tetrapentafluorophenylaluminum,
diethylammonium tetrapentatetraphenylaluminum, triphenylphosphonium tetraphenylaluminum,

trimethylphosphoniregpieisaphsidakxaimpye, HioeRY8oMpIUHE represented by Chemical
tetra(p-tolyl)boron,triethylammoniumtetra(o,p dimethylphenyl)boron,

tributylammpeitintatra(priif ussorrgiayhnanymibaran trighgmigarpeninrikdbutylaluminum,
tetra(p-trifluoromethylphenyl)boron, triphenylcarbonium tetrapentafluorophenylboron, and the like.

The catalystrigeagaitianragaording to thequsssiohitvemtion may beiafetraieH bsodlarmiatiad
comprising the steps of 1) contacting the metallocene compound represented by Chemical Formula 1

with the conpevindpeRiksaitiech 15 by Chemipatjtaimittudnor Chemigial Elipenlgldlandrlvtaining a
mixture; and 2) adding the compound represented by Chemical Formula 5 into the mixture, as the first
method,  tripentylaluminum, triisopentylaluminum, trihexylaluminum, trioctylaluminum,
ethyldimethylaluminum, methyldiethylaluminum, triphenylaluminum,
tri-p-tolylaluminum, dimethylaluminum methoxide, dimethylaluminum ethoxide,
trimethylboron, triethylboron, triisobutylboron, tripropylboron, tributylboron, and
the like, and more preferable compound may be selected from
10 trimethylaluminum, triethylaluminum, and triisobutylaluminum.
Representative example of the compound of Chemical Formula 5 may
be triethylammonium tetraphenylboron, tributylammonium, trimethylammonium
tetraphenylboron, tripropylammonium tetraphenylboron, trimethylammonium

tetra(p-tolyl)boron, trimethylammonium tetra(o,p-dimethylphenyl)boron,

15  tributylammonium tetra(p-trifluoromethylphenyl)boron,  trimethylammonium

tetra(p-trifluoromethylphenyl)boron, tributylammonium
tetrapentafluorophenylboron, N,N-diethylanilinium tetraphenylboron,
N,N-diethylanilinium tetrapentafluorophenylboron, diethylammonium
tetrapentafluorophenylboron, triphenylphosphonium tetraphenylboron,
20  trimethylphosphonium tetraphenylboron, triethylammonium
tetraphenylaluminum, tributylammonium tetraphenylaluminum,
trimethylammonium tetraphenylaluminum, tripropylammonium
tetraphenylaluminum, trimethylammonium tetra(p-tolyl)aluminum,
tripropylammonium tetra(p-tolyl)aluminum, triethylammonium



Furthermore, the catalyst composition according to the present invention may be prepared by the
method of contacting the metallocene compound 20 represented by Chemical Formula 1 with the
compound represented by Chemical Formula 3, as the second method.  In the first method of
preparing the catalyst composition, the mole ratio of the metallocene compound represented by
Chemical Formula 1 / the compound represented by Chemical Formula 3 or Chemical Formula 4 is
preferably 1/5,000 - 1/2, more preferably 1/1,000 - 1/10, and still more preferably 1/500 - 1/20. When

the mole ratistaf §)e-aigiellagenerseyapetindrepresented by Chemical Forfpigylantiheosmuppound
represented by Chemical Formula 3 or Chemical Formula 4 is larger than 1/2, there is a problem of

that 5 the alitytargifasRinfeuepREIY EEHaiiy, and the metal comparingeith pehavBmGe!y
alkylated, and when the mole ratio is lesser than 1/5,000, the alkylation of the metal compound is

accomplishestray Hhigligord mstijishe o laairtheutkylated metal compoundtifholigemate activated
due to the side reaction between the remaining excess alkylating agent and the activator of 10

Chemical Fsmigariiaffusiephesigatheimote, ratio, Nt distiprialionene Castaphed yRMIGSEEJ by

Chemical Formula 1 / the compound represented by Chemical Formula 5 is preferably 1/25 - 1, more

preferably MIN-distBpistithinere preéerapbnidiuctopvieayithermnigratio afittayretaiop@nd compound
represented by Chemical Formula 1 / the compound represented by Chemical 15 Formula 5 is larger

than 1, therestrepericdtietna phdrstahemantivity ofiblecpigphospicatalyst ctutrapsigoniataeiaiorated

because the activator is relatively small in quantity and the metal compound is not completely

activated, afitnatigphespladmii@iio is lesseetharhéffaliiactination of theprgiglaeampalund is
completely accomplished but there is a problem of that the cost of the catalyst 20 composition is not

economicaltetréip-plyihboféhe polyniestpigaaredbiyimsing thieta(ogpisiitesteppb@ olysbierdne remaining
excess activator. In the second method of preparing the catalyst composition, the mole ratio of the

metallocengritanytamintoreiprasentetaip Eikuoicah Ethyiphe dyl hereompotriphesyieaaneiuby Chemical
Formula 3 is preferably 1/10,000 - 1/10, more preferably 1/5,000 - 1/100, and still more preferably
1/3,000 - 1/&=06a(pArifutremetteyhatiorigljargenthan 1/10, there is a problenpbtthat dnecadtinity of the
prepared catalyst composition is deteriorated because the activator is relatively small in quantity and
the metal coetapemdafutrbpbemitietpactivatétk Ikend when the mole ratio is lesser than 1/10,000,
the activation of the metal compound is completely accomplished but there is a problem of that the
cost of the catalyst Toenpasitipst isoipesitimrmaatadihg porityefitespotymeeptiepamdybypesing the
same is decreased due to the remaining excess activator. As the reaction solvent for preparing the
catalyst corppeysatied, lay 10chyraivoat momswiseny soelsteppearftadnesdmntaatieg heptaretadodethe like, or an

aromatic solvent such as benzene, toluene, and the like may be used. Furthermore, the metallocene
compound aonthffiod-capabssntery e QbedindhEdamulaf thaitbthitye avenspppodedpre seitadr alumina.
The present invention also provides a method of preparing an olefinic 15 polymer comprising the step
of polymeribpdg blenmoa htmromé s3inthehermseal decoimhia ehtatgsbbtaipogitomixture; and 2)
adding the compound represented by Chemical Formula 5 into the mixture, as
the first method.
Furthermore, the catalyst composition according to the present invention
may be prepared by the method of contacting the metallocene compound
20 represented by Chemical Formula 1 with the compound represented by
Chemical Formula 3, as the second method.
In the first method of preparing the catalyst composition, the mole ratio of

the metallocene compound represented by Chemical Formula 1 / the

compound represented by Chemical Formula 3 or Chemical Formula 4 is

10



In the preparation method of the olefinic polymer according to the present invention, specific example
of the olefinic monomer may be ethylene, propylene, 1-butene, 1-pentene, 4-methyl-1-pentene,
1-hexene, 1-heptene, 20 1l-octene, 1-decene, 1-undecene, 1-dodecene, 1-tetradecene,
1-hexadecene, 1l-eicosene, and the like, it is also possible to copolymerize two or more monomers
among them by mixture. The olefinic polymer is preferably an ethylene/a-olefin copolymer,
however, it is not limited to this. In the case of that the olefinic polymer is the ethylene/a-olefin
copolymer, thectoripnt affa.edefiny 2epmenpeesrdtengbmitedoooticularho agedt kay hfoaslequately
selected according to the use or purpose of the olefinic polymer. More specifically, it may from over 0

mole% to 99prsTiaHbIH THIsEuhylenEda-olgtiecanelyhuds malohs aHa uliekinekane dympbaamprising
two or more segments or blocks of which chemical or physical characteristics are different. In

order to prepaisrdaertedtivy @herarely Msrmalmethaseottwipe e eipnesneidienynC Hensdin catalysts

and a chain shuttling agent has been known in 10 the past. But, the method has a problem of that the

process is croptieated bEGhsRitanFsrhitg oD IaRe Hiieret tiangtisrmoatelysta andhaichain
shuttling agent of a specific compound in the preparation of the multi-block copolymer, and the

processibilitytfie inlryietibgcageatthe vapjesmat ieighhatsiyibiiio theVivdvin) sorti orep Ry etbmulti-block
copolymer is about 2.0, very 15narrow. However, the present invention is characterized in that the

olefin-based duanK eepp!wRglatad, barrimpheprenareddie caure it Usssér single metabosette compound
as the polymerization catalyst without using the chain shuttling agent. Furthermore, the prepared

olefinic polyratkyiatibwaesiciesi nestin doat pocan heveecdmplidaaddecttaravizighp chsishutethddw/Mn) and
thus its processibility is excellent. The present invention provides an olefinic block copolymer

prepared acehedialyfatbe mestadodistiosed abonet Faorsistulve att presedténventian pidyides an
olefinic block copolymer, preferably an ethylene/a-olefin block copolymer, of which the melting

temperature r(dan)itth 1066 mtire. remadinithg pxessst alkgating, dyenmaecu iewsighatbstobution
(Mw/Mn) of the olefinic polymer is preferably 2 or more, and more preferably 2.5 or more, however, it
is not limited@bénigcal Formula 5. Furthermore, the mole ratio of the metallocene
compound represented by Chemical Formula 1 / the compound represented by
Chemical Formula 5 is preferably 1/25 ~ 1, more preferably 1/10 ~ 1, and still
more preferably 1/5 ~ 1. When the mole ratio of the metallocene compound
represented by Chemical Formula 1 / the compound represented by Chemical
15 Formula 5 is larger than 1, there is a problem of that the activity of the prepared
catalyst composition is deteriorated because the activator is relatively small in
quantity and the metal compound is not completely activated, and when the
mole ratio is lesser than 1/25, the activation of the metal compound is
completely accomplished but there is a problem of that the cost of the catalyst
20 composition is not economical or the purity of the polymer prepared by using
the same is decreased due to the remaining excess activator.
In the second method of preparing the catalyst composition, the mole

ratio of the metallocene compound represented by Chemical Formula 1 / the

compound represented by Chemical Formula 3 is preferably 1/10,000 ~ 1/10,
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5In the present invention, the weight average molecular weight (Mw) of the olefinic polymer may be
5,000 - 3,000,000, and preferably 5,000 - 1,000,000, however, it is not limited to this. The density
of the olefinic polymer may be 0.85g/cm3 0.92g/cm3, and preferably 0.85g/cm3 0.90g/cm3. 10The
olefinic polymer according to the present invention has a relatively high single or multi crystalline
melting point in comparison to density of the polymer when measuring the melting point (Tm) with
DSC. The melting point (Tm) of the olefinic polymer is preferably 100C or more irrespectively to the

density of thegpelyirsferab) Moscop@ierabhodOxfrd BHiCnbewvevefetalsiyot/ 3dnoited 1051as. In

general ethylene/a-olefin block copolymer, as the content of comonomer in the copolymer increases, it

shows a tengereytné thisiheadensitirgbig sepohoneisredshe pretias Reitslapeasavitiovever, the
olefinic copolymer according to the present invention can show the melting point of 20 100C or more

even in the gasepépaising dhRgeiternad deaieamenastericratthusdbgugelymer hasvaesiondy thermal
resistance but also superior mechanical strength. Therefore, the olefinic polymer according to the

present inveskeindsysstipelian igubatnyehestsiantetaneshpyaadsisansttidopiprassiaiiyy ated the like,
and thus the olefinic polymer can be applied variously according to its use. Hereinafter, the

present invenidowhesvithes pistkerahle exasydes fhailumio0y thepsesoatisivaittion nwwaver,
following examples are only for understanding the present invention, and the range of the present
invention iscgmpbiniie dstesrn pietbgnacsbirplighes-bti tapasatan rsbrepieot thid the cost of

the catalyst composition is not economical or the purity of the polymer prepared

by using the same is decreased due to the remaining excess activator.

As the reaction solvent for preparing the catalyst composition, a

10  hydrocarbon solvent such as pentane, hexane, heptane, and the like, or an
aromatic solvent such as benzene, toluene, and the like may be used.
Furthermore, the metallocene compound and the co-catalyst may be used in the
form of that they are supported on silica or alumina.

The present invention also provides a method of preparing an olefinic

15 polymer comprising the step of polymerizing olefinic monomers in the presence
of the catalyst composition.

In the preparation method of the olefinic polymer according to the
present invention, specific example of the olefinic monomer may be ethylene,
propylene, 1-butene, 1-pentene, 4-methyl-1-pentene, 1-hexene, 1-heptene,

20  1-octene, 1-decene, 1-undecene, 1-dodecene, 1-tetradecene, 1-hexadecene,
1-eicosene, and the like, it is also possible to copolymerize two or more
monomers among them by mixture.

The olefinic polymer is preferably an ethylene/a-olefin copolymer,

however, it is not limited to this.

12



1) Preparation of Ligand Compound 1.0 mole of tert-Bu-0-(CH2)6MgC1 solution which is a
Grignard reagent was obtained from the reaction between tert-Bu-O-(CH2)6C1 compound and 15
Mg(0) in the presence of THF solvent. Tert-Bu-0-(CH2)6SiMeCI2 (yield of 92%) was obtained by
adding the prepared Grignard reagent into a flask in which MeSiCI3 compound (176.1mL, 1.5mol) and
THF (2.0mL) of -30C were, stirring the solution for 8 hours or more at room temperature, and filtering
and vacuum drying the solution. 20After introducing fluorine (3.33g, 20mmol), hexane (100mL), and

MTBE(methyl tert-hntietrie bidmkt thenamahid e Rriraaiorl cBifleferd-olkfirBdp oBAidrin Hexane)

was slowly added therein and the solution was stirred for 6 hours at room temperature. After the

stirring wastfigigeteithetampRiaiue ebifensaeionzvascheltsdipariculanyg thedrepagdhluorenyl 5
lithium solution was slowly added to the tert-Bu-0-(CH2)6SiMeC12 (2.7g, 10mmol) dissolved in hexane

(100m1) at ageigatelyhssleAder sttoryribetsame (a8 MropesisBone Bid asIBTiiee peratise,
(tert-Bu-0-(CH2)6)MeSi(9-C131-110)2 compound (5.3g, yield of 100%) was obtained by extracting the

same by advliog: \wpeasifsdll g viapesgtiacnineveeloanbld ietstogesedk ligand was confirmed by to
1H-NMR. NMR(500MHz, CDC13) : -0.35 (MeSi, 3H, s), 0.26 (Si-CH2, 2H, m), 0.58 (CH2, 2H,

m), 0.95 (CH2, 4H,Thp leti{teridfuoledin, SoPdoRitieH2mal, e, JH2kfien-BlckClodpdlimigr

4.10(Flu-9H, 2H, s), 7.25(Flu-H, 4H, m), 7.35(Flu-H, 4H, m), 7.40(Flu-H, 4H, m), 7.85(Flu-H, 4H, d). 15

2) Preparatsshrideiaiioceoe orepeegehents or blocks of which chemical or physical
characteristics are different.

In order to prepare the multi-block copolymer, a method of using two or
more different transition catalysts and a chain shuttling agent has been known in

10 the past. But, the method has a problem of that the process is complicated
because it must use two or more different transition catalysts and a chain
shuttling agent of a specific compound in the preparation of the multi-block
copolymer, and the processibility is inferior because the molecular weight
distribution (Mw/Mn) of the prepared multi-block copolymer is about 2.0, very

15 narrow.

However, the present invention is characterized in that the olefin-based
block copolymer can be simply prepared because it uses a single metallocene
compound as the polymerization catalyst without using the chain shuttling agent.
Furthermore, the prepared olefinic polymer is characterized in that it can have

20 wide molecular weight distribution (Mw/Mn) and thus its processibility is
excellent.

The present invention provides an olefinic block copolymer prepared
according to the method disclosed above. Furthermore, the present invention

provides an olefinic block copolymer, preferably an ethylene/a-olefin block

13



4.8m1 of n-BuLi (2.5M in Hexane) was slowly added to 20(tert-Bu-0-(CH2)6)MeSi(9-C131-110)2
(3.18g, 6mmol) / MTBE (20mL) solution at -20C, and the solution was reacted for 8 hours or more
with elevating the temperature to room temperature, and above dilithium salts slurry solution prepared
at -20C was slowly added to ZrC14(THF)2 (2.26g, 6mmol) / hexane (20mL) slurry solution and the
solution was further reacted for 8 hours at room 5 temperature.
(Tert-Bu-0-(CH2)6)MeSi(9-Ci3H9)2ZrCl2 compound (4.3g, yield of 94.5%) of red solid form was

obtained bycHiryinaéheopieripitateandifingitsiperating (Manyiines Bt hex@ne. 1H
NMR(500MHz, C6D6) : 1.15(tert-BuO, 9H, s), 1.26 (MeSi, 3H, s), 1.58 (Si-CH2, 2H, m), 1.66 (CH2,

4H, m), 1.91(CH2, fhepresuiianyBuid: e AtdleuthravdfytitidistiBitich AVRY/UMY-&f tREl, 1), 7.15
(Flu-H, 4H, m), 7.60 (Flu-H, 4H, dd), 7.64(Flu-H, 2H, d), 7.77(Flu-H, 2H, d) <Preparation Example 2>

151) Prepagfniof pataneiCiempetncbly ATertiRore;(eht?)hdteSirefedabiil @3 compmirad was
obtained with the yield similar to Preparation Example 1 substantially according to the same method
as in PreparatigsvExamelact ligxgeptthedisert-Bu-0-(CH2)4C1 compound was used in the preparation
of ligand. The structure of ligand was confirmed by 20 1H-NMR. 1H NMR(500MHz, C6DS6) :

-0.40 (MeSi, 3H, s)ir0iBe (srede@Hnoenton] (Ratkedht rauckdte (ieotEtiardehtl (RS KR, 2H, m),
2.94 (tert-BuO-CH2, 2H, t), 4.10(Flu-9H, 2H, s), 7.16(Flu-H, 4H, m), 7.35 (Flu-H, 4H, m), 7.35 (Flu-H,

2H, d), 7.43KEIwokefiakd, gholyniér(Finakl, B, 8)002) Rrep@rOIo00] Mathalasersofyors @O~
(Tert-Bu-0-(CH2)4)MeSi(9-C13H9)2 ZrCI2 compound was obtained with similar yield substantially

according td (he0saie hasteodratt is Reefistagandtbxample 1, except that
(tert-Bu-0-(CH2)4)MeSi(9-C13H10)2 compound was used.

The density of the olefinic polymer may be 0.85g/cm® ~ 0.92g/cm?®, and
preferably 0.85g/cm?® ~ 0.90g/cm?.

10 The olefinic polymer according to the present invention has a relatively
high single or multi crystalline melting point in comparison to density of the
polymer when measuring the melting point (Tm) with DSC. The melting point
(Tm) of the olefinic polymer is preferably 100°C or more irrespectively to the
density of the polymer, and more preferably 105°C ~ 135°C, however, it is not

15  limited to this.

In general ethylene/a-olefin block copolymer, as the content of
comonomer in the copolymer increases, it shows a tendency of that the density
of the copolymer and the melting point decrease. However, the olefinic
copolymer according to the present invention can show the melting point of

20 100°C or more even in the case of raising the content of the comonomer, and
thus the polymer has not only thermal resistance but also superior mechanical
strength.

Therefore, the olefinic polymer according to the present invention is

superior in thermal resistance, mechanical strength, processibility, and the like,

14



1H NMR(500MHz, C6D6) : 1.14 (tert-BuO, 9H, s), 1.26 (MeSi, 3H, s),  1.90 (CH2, 2H, m), 1.99
(CH2, 2H, m), 2.05 (CH2, 2H, m), 3.39 (tert-BuO-CH2, to2H, t), 6.84 (Flu-H, 2H, m), 6.90 (Flu-H, 2H,
m), 7.15 (Flu-H, 4H, m), 7.60 (Flu-H, 6H, d), 7.80 (Flu-H, 2H, d) <Preparation Example 3> 151)
Preparation of Ligand Compound (Tert-Bu-0-(CH2)8)MeSi(9-C131-1102 compound was obtained
with the yield similar to Preparation Example 1 substantially according to the same method as in
Preparation Example 1, except that tert-Bu-0-(CH2)8C1 compound was used in the preparation of
ligand. The gt eturethElglandiwps|gaidi et by ZspiciNRdusly acddriiMiR{&MENE, C6D6) : -0.40
(MeSi, 3H, s), 0.29 (CH2, 2H, m), 0.58 (CH2, 2H, m), 0.83 (CH2, 2H, m), 0.95 (CH2, 2H, m), 1.05
(CH2, 2H, m), 1.14HigrdiRai@rOHhe) pre¥ (€ Havdiliom) ptodEsHBrabhable 3eXafipleBuerCH2, 2H,
t), 4.13(Flu-9H, 2H, s), 7.17 (Flu-H, 4H, m), 7.26 (Flu-H, 4H, m), 7.37 (Flu-H, 2H, 5d), 7.43 (Flu-H, 2H,
d), 7.78 (Flutbinfatiay 2h& iera@iiomoéMieihallpranevepnionunmh gl exafmpR4CGa)8He&if9-C13H9)2
ZrC12 compound was obtained with  similar yield substantially according to the same method as in
PreparationuHoexetaniding, excppédeat (isveBion; (Git)BEVebye-6il il piesepmprugndiovasused.

5 not limited to or by them.

<Examples>

<Preparation Example 1>

10

1) Preparation of Ligand Compound

cl [y

\"Si/ O B -
N nBuLi tBuof™5" Y/ D\
% > > Ms\s.l 7
MTBE/Hexane MTBE/Hexane . Y

-20°C -30°C b | 7\

1.0 mole of tert-Bu-O-(CH2)sMgCl solution which is a Grignard reagent

was obtained from the reaction between tert-Bu-O-(CH;)sCl compound and

15 Mg(0) in the presence of THF solvent. Tert-Bu-O-(CH)sSiMeCl; (yield of 92%)

was obtained by adding the prepared Grignard reagent into a flask in which

MeSiCl; compound (176.1mL, 1.5mol) and THF (2.0mL) of -30°C were, stirring

the solution for 8 hours or more at room temperature, and filtering and vacuum
drying the solution.

20 After introducing fluorine (3.33g, 20mmol), hexane (100mL), and
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NMR(500MHz, C6D6) : 1.17 (tert-BuO, 9H, s), 1.29 (MeSi, 3H, s), 1.41 (CH2, 4H, m), 1.49 (CH2, 2H,
m), 1.64 (CH2, 2H, m), 1.89 (CH2, 4H, m), 1.94 (CH2, 2H, m), 3.30 (tert-BuO-CH2, 2H, t), 6.81 (Flu-H,
2H, m), 6.90 (Flu-H, 152H, m), 7.14 (Flu-H, 4H, m), 7.60 (Flu-H, 4H, d), 7.65 (Flu-H, 2H, d), 7.78
(Flu-H, 2H, d) <Example 1> After introducing 235m1 of toluene, 5m1 of 1-hexene, 10m1 of
10wt% 20toluene solution of MAO into 500 ml glass reactor, 1mM toluene solution (5m1, 5pmol) of
the compound ((tert-Bu-0-(CH2)6)MeSi(9-C13H9)2ZrC12) prepared in Preparation Example 1 was

introduced MIMBEensetHiiPed® asiD stherylenawarominesly GrebitadheteragtoR G tBaresction was
initiated. After stirring the solution for 0.5 hour and venting the reactor, the reaction product was 5

poured intoreBano{thgaiaahisicaaeip\sal ipwipfiricgirineréia seldtias soufibaripgsastrrétsing the
product, the olefinic polymer was obtained by evaporating the solvent. The result is listed in following

Table 1. <BEgamplendurk0Tde Rigfiniadelysratungs praparedrmibstantiglynareofidinada theheame
method as in Example 1, except that 10m1 of 1-hexene was introduced into the reactor. The result is

listed in folleyvitp@reabre bf<thearepletds was heooletinte PAYNTST avis fiepateskselisiudiatyiaccording

to the same method as in Example 1, except that 15m1 of 1-hexene was introduced into the reactor.

The result igthsted sofaiomings Tabla\lagdxanipies tbrbBerQQTHRE pEINCRAlYIMg! VaaMEpared
substantially according to the same
dissolved in hexane (100ml) at -30°C for 1 hour. After stirring the same for 8
hours or more at room temperature, (tert-Bu-O-(CHz)s)MeSi(9-C13H10)2
compound (5.3g, yield of 100%) was obtained by extracting the same by adding
water and evaporating the solvent. The structure of ligand was confirmed by
10 'H-NMR.
'H NMR(500MHz, CDCl3) : -0.35 (MeSi, 3H, s), 0.26 (Si-CH, 2H, m),
0.58 (CHy, 2H, m), 0.95 (CHy, 4H, m), 1.17(tert-BuO, 9H, s), 1.29(CH,, 2H, m),
3.21(tert-BuO-CHy, 2H, t), 4.10(Flu-9H, 2H, s), 7.25(Flu-H, 4H, m), 7.35(Flu-H,
4H, m), 7.40(Flu-H, 4H, m), 7.85(Flu-H, 4H, d).
15

2) Preparation of Methallocene Compound

o —\  nBul YO |
P oy B, zosmee T By
- Ekﬁ%/ > "MTBEHexane 0
20°C Zrcl
(/ ff/ ;} 2

48ml of n-BuLi (2.5M in Hexane) was slowly added to

20  (tert-Bu-O-(CHz)s)MeSi(9-C13H10)2 (3.18g, 6mmol) / MTBE (20mL) solution at
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method as in Example 1, except that 1-octene was introduced into the reactor in the amount of 6.3m1,
12.6m1, and 15.7m1 respectively. The results are listed in following Table 1. <Example 7> The
olefinic polymer was prepared substantially according to the same method as in Example 1, except
that the compound f(tert-Bu-0-(CH2)4)MeSi(9-C13H9)2 ZrCI2) prepared in Preparation Example 2
5was introduced as the metallocene compound. The result is listed in following Table 1. <Example 8>
The olefinic polymer was prepared substantially according to the same 10 method as in Example 1,

except that the°conaprLfise( (i BonOvies 23S S GLBIAIZ SFCIR ey apianed sy Biiapatagon

Example 3 was introduced as the metallocene compound. The result is listed in following Table 1.

15<Comparattvisdra@impliblroom Tdrapaednifeholyiaeab@epmmmiachsdhrtiakialy assrigbng to the
same method as in Example 1, except that traditional CGC catalyst represented by the following

Chemical Fprepdeedast ugedCThasesialiviy lisdeedn it na@norFrle(2. 264 @npacitivenbxaneples 2, 3>

The olefinic polymer was prepared substantially according to the same 5 method as in Example 1,
except that (paaiionalirmgiediotionretalatystseptrsenad hy-therfedaving fohenicald-atmodaivas used

and 1-hexene was introduced in the amount of 5m1 and 10m1 respectively. The results are listed in
following Tablagerature. (Tert-Bu-O-(CHz)s)MeSi(9-C13Hg)2ZrCl, compound (4.3g, yield of
94.5%) of red solid form was obtained by filtering the precipitate and rinsing the
same many times with hexane.
'H NMR(500MHz, C6D6) : 1.15(tert-BuO, 9H, s), 1.26 (MeSi, 3H, s), 1.58
(Si-CH2, 2H, m), 1.66 (CH2, 4H, m), 1.91(CH2, 4H, m), 3.32(tert-BuO-CH2, 2H,
10 t), 6.86 (Flu-H, 2H, t), 6.90 (Flu-H, 2H, t), 7.15 (Flu-H, 4H, m), 7.60 (Flu-H, 4H,

dd), 7.64(Flu-H, 2H, d), 7.77(Flu-H, 2H, d)

<Preparation Example 2>

15 1) Preparation of Ligand Compound
(Tert-Bu-O-(CH3)4)MeSi(9-C43H1p)2 compound was obtained with the
yield similar to Preparation Example 1 substantially according to the same
method as in Preparation Example 1, except that tert-Bu-O-(CH;)sCl compound
was used in the preparation of ligand. The structure of ligand was confirmed by
20 "H-NMR.
'H NMR(500MHz, C6D6) : -0.40 (MeSi, 3H, s), 0.30 (CHa, 2H, m), 0.71
(CHa, 2H, m), 1.05 (tert-BuO, 9H, s), 1.20(CHy, 2H, m), 2.94 (tert-BuO-CH, 2H,
t), 4.10(Flu-9H, 2H, s), 7.16(Flu-H, 4H, m), 7.35 (Flu-H, 4H, m), 7.35 (Flu-H, 2H,

d), 7.43 (Flu-H, 2H, d), 7.77 (Flu-H, 4H, d).
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[Table 1] Comonomer Polymer Catalytic Tm Mw PDI (mol%) (0) Activity (C)

2) Preparation of Methallocene Compound
(Tert-Bu-O-(CHz)4)MeSi(9-C13Hg)2 ZrCl, compound was obtained with
similar yield substantially according to the same method as in Preparation

5 Example 1, except that (tert-Bu-O-(CHz)4)MeSi(9-C13H10)2 compound was used.

F\

'H NMR(500MHz, C6D6) : 1.14 (tert-BuO, 9H, s), 1.26 (MeSi, 3H, s),
1.90 (CH2, 2H, m), 1.99 (CH2, 2H, m), 2.05 (CH2, 2H, m), 3.39 (tert-BuO-CH2,
10 2H, t), 6.84 (Flu-H, 2H, m), 6.90 (Flu-H, 2H, m), 7.15 (Flu-H, 4H, m), 7.60 (Flu-H,

6H, d), 7.80 (Flu-H, 2H, d)
<Preparation Example 3>

15 1) Preparation of Ligand Compound
(Tert-Bu-O-(CHz)s)MeSi(9-C13H10)2 compound was obtained with the
yield similar to Preparation Example 1 substantially according to the same
method as in Preparation Example 1, except that tert-Bu-O-(CH;)sCl compound
was used in the preparation of ligand. The structure of ligand was confirmed by

20  'H-NMR.
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(ton/mol. hr) Example 1 6.4 9.1 3.64 120 116,500 3.13

"H NMR(500MHz, C6D6) : -0.40 (MeSi, 3H, s), 0.29 (CH,, 2H, m), 0.58
(CHz, 2H, m), 0.83 (CHy, 2H, m), 0.95 (CHy, 2H, m), 1.05 (CH,, 2H, m), 1.14
(tert-BuO, 9H, s), 1.30 (CH2, 2H, m), 1.64 (CHa, 2H, m), 3.27 (tert-BuO-CH2, 2H,
t), 4.13(Flu-9H, 2H, s), 7.17 (Flu-H, 4H, m), 7.26 (Flu-H, 4H, m), 7.37 (Flu-H, 2H,

5 d), 7.43 (Flu-H, 2H, d), 7.78 (Flu-H, 4H, d).

2) Preparation of Methallocene Compound
(Tert-Bu-O-(CHz)s)MeSi(9-C13Hg)2 ZrCl, compound was obtained with
similar yield substantially according to the same method as in Preparation

10  Example 1, except that (tert-Bu-O-(CH3)s)MeSi(9-C13H10)2 compound was used.

’j
Vi

N ==

0 |

o R

9/2 :
S

"H NMR(500MHz, C6D6) : 1.17 (tert-BuO, 9H, s), 1.29 (MeSi, 3H, s),

X

P)

1.41 (CH2, 4H, m), 1.49 (CH2, 2H, m), 1.64 (CH2, 2H, m), 1.89 (CH2, 4H, m),
1.94 (CH2, 2H, m), 3.30 (tert-BuO-CH2, 2H, 1), 6.81 (Flu-H, 2H, m), 6.90 (Flu-H,
15 2H, m), 7.14 (Flu-H, 4H, m), 7.60 (Flu-H, 4H, d), 7.65 (Flu-H, 2H, d), 7.78 (Flu-H,

2H, d)

<Example 1>
After introducing 235ml of toluene, 5ml of 1-hexene, 10ml of 10wt%

20 toluene solution of MAQO into 500 ml glass reactor, TmM toluene solution (5ml,



Example 2 12.5 9.4 3.76 122 102,600 2.60 Example 3 14.1 8.8 3.52 121 92,300 3.20 Example 4 6.3

5umol) of the compound ((tert-Bu-O-(CH3)s)MeSi(9-C13Hyg).ZrCl,) prepared in
Preparation Example 1 was introduced into the solution, 50 psig of ethylene
was introduced into the reactor, and the reaction was initiated. After stirring
the solution for 0.5 hour and venting the reactor, the reaction product was
5 poured into ethanol/hydrochloric acid solution. After stirring the solution and
fitering and rinsing the product, the olefinic polymer was obtained by

evaporating the solvent. The result is listed in following Table 1.

<Example 2>
10 The olefinic polymer was prepared substantially according to the same
method as in Example 1, except that 10ml of 1-hexene was introduced into the

reactor. The resultis listed in following Table 1.

<Example 3>
15 The olefinic polymer was prepared substantially according to the same
method as in Example 1, except that 15ml of 1-hexene was introduced into the

reactor. The resultis listed in following Table 1.

<Examples 4, 5, 6>
20 The olefinic polymer was prepared substantially according to the same
method as in Example 1, except that 1-octene was introduced into the reactor in
the amount of 6.3ml, 12.6ml, and 15.7ml respectively. The results are listed in

following Table 1.
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4.6 1.84 120 118,400 2.94 Example 5 8.1 4.4 1.76 119 98,300 3.70 Example 6 10.9 4.5 1.80

<Example 7>
The olefinic polymer was prepared substantially according to the same
method as in Example 1, except that the compound
((tert-Bu-O-(CH32)4)MeSi(9-C13Hg)2 ZrCly) prepared in Preparation Example 2
5 was introduced as the metallocene compound. The result is listed in following

Table 1.

<Example 8>
The olefinic polymer was prepared substantially according to the same
10  method as in Example 1, except that the compound
((tert-Bu-O-(CH>)s)MeSi(9-C13Hg)2 ZrCl,) prepared in Preparation Example 3
was introduced as the metallocene compound. The result is listed in following

Table 1.

15 <Comparative Example 1>
The olefinic polymer was prepared substantially according to the same
method as in Example 1, except that traditional CGC catalyst represented by the

following Chemical Formula was used. The result is listed in following Table 1.
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118 99,800 3.48 Example 7 6.9 10.5 4.20 105-120 185,700 2.53 Example 8 5.9 11.9 4.76 105-120
205,400

\\/O \/\/\/\%.

\\/ N—TiCl,

<Comparative Examples 2, 3>
The olefinic polymer was prepared substantially according to the same
5 method as in Example 1, except that traditional metallocene catalyst
represented by the following Chemical Formula was used and 1-hexene was
introduced in the amount of 5ml and 10ml respectively. The results are listed in

following Table 1.

@——‘ZFC|2

10
[Table 1]
Comonomer | Polymer | Catalytic Tm Mw PDI
(mol%) (9) Activity (°C)
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2.28 Comparative Example 1 8.3 11.7 4.68 82 163,200 2.63 Comparative Example 2 9.9 7.3 2.92 99
107,700

(ton/mol - hr)

Example 1 6.4 9.1 3.64 120 116,500 | 3.13
Example 2 12.5 9.4 3.76 122 102,600 | 2.60
Example 3 14.1 8.8 3.52 121 92,300 | 3.20
Example 4 6.3 4.6 1.84 120 118,400 | 2.94
Example 5 8.1 4.4 1.76 119 98,300 | 3.70
Example 6 10.9 4.5 1.80 118 99,800 | 3.48
Example 7 6.9 10.5 4.20 105-120 | 185,700 | 2.53
Example 8 5.9 11.9 4.76 105-120 | 205,400 | 2.28

Comparative 8.3 11.7 4.68 82 163,200 | 2.63
Example 1

Comparative 9.9 7.3 2.92 99 107,700 | 3.56
Example 2

Comparative 14.5 7.9 3.16 85 77,400 | 2.90
Example 3
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3.56 Comparative Example 3 14.5 7.9 3.16 85 77,400 2.90 What is claimed is: 1. A metallocene
compound represented by following Chemical Formula 1: [Chemical Formula 1] R 1R8 R2 R3R6

What is claimed is:

1. A metallocene compound represented by following Chemical Formula 1:
[Chemical Formula 1]

- R1 R8 R7

R3 ‘Qllilb' R6

R11

R12 R15

wherein,
R1 to R17 are same or different each other, and are independently
hydrogen, or a Cq ~ Cy alkyl group,
L is a C4 ~ Cqp linear or branched alkylene group,
10 D is -O-, or -S-,

A is hydrogen, or a C4 ~ Cy alkyl group,
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R4R5 orRIV ivi , X1 X2 R10R17 R11 R16 R13 R14 wherein, R1 to R17 are same or different
each other, and are independently hydrogen, or a C1 - C20 alkyl group, L is a C1- C10 linear or
branched alkylene group, D is -0-, or -S-, A is hydrogen, or a C1- C20 alkyl group,

M is a group 4 transition metal, and
X1 and X2 are, same or different each other, and are independently a

halogen, or a C1 ~ Cy alkyl group.

5 2. The metallocene compound according to Claim 1, wherein R1 to R17 in

Chemical Formula 1 are independently hydrogen, or methyl group.

3. The metallocene compound according to Claim 1, wherein L in Chemical

Formula 1 is a C4 ~ Cg alkylene group.

10
4. The metallocene compound according to Claim 1, wherein A in Chemical
Formula 1 is tert-butyl group.
5. The metallocene compound according to Claim 1, wherein Chemical Formula
15
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M is a group 4 transition metal, and X1 and X2 are, same or different each other, and are
independently a halogen, or a C1 - C20 alkyl group. 5 2. The metallocene compound according to
Claim 1, wherein R1 to R17 in Chemical Formula 1 are independently hydrogen, or methyl group. 3.
The metallocene compound according to Claim 1, wherein L in Chemical Formula 1 is a C4 - C8
alkylene group. 4. The metallocene compound according to Claim 1, wherein A in Chemical Formula
1 is tert-butyl group. 5. The metallocene compound according to Claim 1, wherein Chemical Formula
1 is represenieqdpréciondac( reimiord-crarixal ohemigal:Formula 2] 6. A catalyst composition
for polymerization of an olefinic monomer, comprising 5 the metallocene compound according to any
one of Claims 1 to fchéniiegl Fsatystacemposition for polymerization of the olefinic monomer according
to Claim 6, further comprising at least one co-catalysts represented by Chemical Formulae 3 to 5:
10[Chemical Formula 3] -[AI(R18)-0]n- wherein, each-Rl8 may be same or different, and is
independently a halogen; a O

\(/o\/\/’\\/\ |
Si

6. A catalyst composition for polymerization of an olefinic monomer, comprising

5 the metallocene compound according to any one of Claims 1 to 5.

7. The catalyst composition for polymerization of the olefinic monomer according
to Claim 6, further comprising at least one co-catalysts represented by Chemical
Formulae 3 to 5:
10 [Chemical Formula 3]
-[AI(R18)-O]n-
wherein,
each R18 may be same or different, and is independently a halogen; a
C4 ~ Cy hydrocargon; or a halogen-substituted C4 ~ C, hydrocarbon; and
15 n is an integer of 2 or more;
[Chemical Formula 4]
D(R18)3
wherein,

R18 is same as that in Chemical Formula 3; and
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C1 - C20 hydrocargon; or a halogen-substituted C1 - C20 hydrocarbon; and 15n is an integer of 2 or
more; [Chemical Formula 4] D(R18)3 wherein, R18 is same as that in Chemical Formula 3; and D is
aluminum or boron; [Chemical Formula 5] [L-H][zA4y or [L][zA4 wherein, 5L is a neutral or cationic
Lewis acid; H is hydrogen atom; Z is group 13 element; and each A may be same or different, and
is independently a C6 - C20 aryl group or a C1 - C20 alkyl group of which at least one hydrogen atom
are 10unsubstituted or substituted with a halogen, a C1 - C20 hydrocarbon, an alkoxy, or phenoxy. 8.
An olefinic polymermppeegiaiashimihg p&egnce of the catalyst composition according to Claim 6.

[Chemical Formula 5]
[L-HI'[ZAd] or [L]'[ZA4]
wherein,
5 L is a neutral or cationic Lewis acid;
H is hydrogen atom;
Z is group 13 element; and
each A may be same or different, and is independently a Cg ~ Cy aryl
group or a Cq ~ Cy alkyl group of which at least one hydrogen atom are
10 unsubstituted or substituted with a halogen, a C4 ~ Cy hydrocarbon, an alkoxy,

or phenoxy.

8. An olefinic polymer, prepared in the presence of the catalyst composition
according to Claim 6.

15
9. The olefinic polymer according to Claim 8, wherein the olefinic polymer is an
ethylene/a-olefin copolymer having the density of 0.85g/cm® ~ 0.92g/cm® and the

melting temperature of 100°C or more.
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15 9. The olefinic polymer according to Claim 8, wherein the olefinic polymer is an ethylene/a-olefin
copolymer having the density of 0.85g1cm3 0.92g1cm3 and the melting temperature of 100C or more.
[Abstract] The present invention relates to a novel metallocene compound, a catalyst composition
comprising the same, and to olefinic polymers produced using the same. The metallocene compound
according to the present invention and the catalyst composition comprising the same can be used
when producing olefinic polymers, have outstanding copolymerisation properties, and can produce
olefinic polymers of high molecular weight. In ga(gstiaki pvhen the metallocene compound according to
the present invention is employed, highly heat resistant block copolymers can be produced, and

e e RGO TUB UeRL, B ke R
catalyst composition comprising the same, and to olefinic polymers produced
using the same. The metallocene compound according to the present invention

5 and the catalyst composition comprising the same can be used when producing
olefinic polymers, have outstanding copolymerisation properties, and can
produce olefinic polymers of high molecular weight. In particular, when the
metallocene compound according to the present invention is employed, highly
heat resistant block copolymers can be produced, and olefinic polymers can be

10  produced which have a high melting point (Tm) even if the comonomer content

is increased when producing the olefinic polymer.

[Fig. 1]
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