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1 DESCRIPTION POLYPROPYLENE-BASED RESIN FILM AND USE
THEREOF 5 FIELD OF THE INVENTION [0001] The present invention
relates to a polypropylene-based resin film and use thereof. More
specifically it relates to a polypropylene-based resin film which is
excellent in heat 10 resistance, transparency, flexibility and
low-temperature impact resistance as compared with

polypropylene-based resin fiIn@@%&ig%@@& so far been publicly known
and a multilayer film comprising the above iPm as a constitutional layer.

15 RELATED ART [0002] Materials prepared by using plastics have
advanced into many industrial fields which can not be met only by existing

polypro% g&&;— ﬁe in é\gbo el trjal fields, 20 films for
food contalt%? rs anc r%lg%igg%contaﬁrglgegr'sf %rﬁ%ir@lﬁ}t&b@ excotient in
heat resistance, flexibility, low temperature impact resistance and

transparency in a balanced manner. [0003] 2 In recent years, retort foods

t hecaming. rapidly widespread not only to usual households but also
P ecs Tt S

usiness d therefore packaging materials (retort

[C001]

The present invention relates to a polypropylene-based
resin film and use thereof. More specifically it relates to a
polypropylene-based resin film which is excellent in heat
registance, transparency, flexibility and low-temperature
impact resistance as compared with polypropylene-based resin
films which have so far been publicly known and a multilayer

film comprising the above film as a constitutiocnal layer.

RELATED ART
[0002]

Materials prepared by using plastics have advanced into
many industrial fields which can not be met only by existing
polypropylene-based resins. Among these industrial fields,
films for food containers and medical containers are required
to  be excellent in heat resistance, flexibility, low
temperature impact resistance and transparency in a balanced
manner.

[00G3]
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pouches) by which a large amount of foods can be packed in 5 one
package are required to be put into the market. In general, retort foods
are used for applications in which they are stored at ambient temperature
or in a cold or frozen state over a long period of time, so that films used
for the above packaging materials are required to have such high heat 10
sealing strength that a heat sealed part of a package is not br(?lktla:n b;r/] the
contents thereof.and low-temperature impact resistant strength. Further,
retor?fr(l)ogsegr%nécubj%%?ercﬁ to Fs%:teéir:iﬁ’fa‘ttio tRafment ifdn &ARGeRVESt Ir Zpldly
) roximately 100 to 140C after the foods are packed and tightly seale
WM?ggt gfeeallr% arlz{g eféforé suéh HERY Fesistimca e isat %%é%ﬁingaé%r‘én_giﬂz the
of the heaf sealed part that can endure the above treatment are require
Buts %%Srﬁairﬁéﬁiﬁgsfoe CORtrollim tifd Hirlity BEtHSbBES. - fhelgther (retort
hand, sterilization at high temperature in a short time leads not only to an ‘
POYSfibroveeht it the wotKih g e FRAIENEY huP &lsd 20Hke if 2 rétentiorciatsl in
of a quality and a function of the content, and therefore a _
LB ropffefRI5aséd Fesihdibetor a §8aldift 1ayer of Bvetortigouichniscket . In
required to be further improved in a heat resistantltemperaturt-‘-_, _(refer' toa
IeEként ddeBiRiht 152298004 FContihefs materdfirekitivetysflexibleisoft they
vinyl chloride resin and ethylene vinyl acetate copolymer resin have so
argyr Peehtibed As coHtainets foemedlicinesim many in a cold or frozen

state over a long period of time, so that films used for the
above packaging materials are required to have such high heat
sealing strength that z heat sealed part of a package is not
broken by the contents thereof and low-temperature impact
resistant strength. Further, retort foods are subjected to
sterilization treatment in an autoclave at approximately 100
te 140°C after the foods are packed and tightly sealed
therein, and therefore such heat resistance and heat sealing
strength of the heat sealed part that can endure the above
treatment are required to be maintained for controlling the
gquality of the foods. On the other hand, sterilization at
high ftemperature in a short time leads not only to an
improvement in the working efficiency but also a rise in a
retention rate of a guality and a function of the content,
and therefore a propylene-based resin used for a sealant
layer of a retort pouch is required to be further improved in

a heat resistant temperature (refer to a patent document 1).
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5 cases. These medical bags assume a closed system in which it is not

necessary to use a vent needle in drip infusion, and therefore they have

the advantage that they are not contaminated by ambient air. However,

. . L8 . .

containers made of soft vinyl chloride resin contain additives such as a 10

plasticizer, a stabilizer and the like, and therefore the above additives

have had to be prevented from being eluted. Further, medical bags
E&gm@rising ethylene vinyl acetate copolymer resins are inferior in heat

resistance, and therefore the resins have had to be cross-linked (refer to

15p .en%documents %r\t?o 3). Patent document 1: J%p!ane.se Patent .
Applic&tion LAEOpei NG 2166407067 Pafent doldménb22lapiese vinyi
Patent Application Laid-Open No. 053131/2005 20 Patent document 3:
ch 8 pafsse Patdht Applicatioh Lt OperiNg 1 2410927004 BIBCLOSURE s in
OF THE INVENTION PROBLEM TO BE SOLVED BY THE INVENTION 4
DaYG008PTHE Pre S inVeRtion ds BE8HMmADE ¥ light bf thedésrivertiodal many
techniques described above, and an object of the present invention is to
CaPfsvide FHGGpropYietielo BSSt rediP 5Hifm df & SirRfél Iayef bpm aln which it

_ multilayer which is excellent in all of heat resistance, transparency,
lsﬂ@ﬂﬁM@@ﬁﬁFﬁﬁﬁﬁito use a vent needle in drip infusion, and

therefore they have the advantage that they are not
contaminated by ambient air. However, containers made of
soft winyl chloride «resin contain additives such as a
plasticizer, a stabilizer and the like, and therefore the
above additives have had to be prevented from being eluted.
Further, medical bags comprising ethylene - vinyl acetate
copolymer resins are inferior in heat resistance, and
therefore the resins have had to be cross-linked (refer to
patent documents 2 to 3).

Patent document 1: Japanese Patent Application Laid-Open No.
216640/1997

Patent document 2: Japanese Patent Application Laid-Open No.
053131/2005

Patent document 3: Japanese Patent Application Laid-Open No.

244044/2004

DISCLGSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION
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resistance. MEANS TO SOLVE THE PROBLEM 10 [0006] That is, the
polypropylene-based resin film of the present invention is characterized
by satisfying the following requisites (1) to (3) at the same time and
having a thickness of 10 to 500 ,um; 85 (1) a Young's modulus measured
according to JIS K6781 is 10 to 500 MPa, (2) a tensile impact strength
measured at OC is 50 to 1000 kJ/cm2 and (3) a light transmittance is 85
[ﬁ% B%and a reduction rate 20 of the light transmittance before and after
0 <l;1ter treatment at 120C for 30 minutes falls in arange of 0 to 15 s.
[0007]. The polypropylene-based resin film described above 5 further
satisfre¥ préferahly thelfoliGhingtRquisife (BEe@) TadfeasuredigrDSeE the
is 145C or higher. [0008] The polypropylene-based resin film described
COREGVE B ftither <atisfics! preféiapithedeligwing Teqaisie 8): B)ithet of the
polypropylene-based resin film described above comprises a
PLBRSpYleneth&sed polyraér detnpgeshivhtonrisingyApBS e 25 partseby resin
weight of a syndiotactic polypropylene
film of a single layer and a multilayer which is excellent in

all of heat resistance, transparency, flexibility and impact

resistance.

MEANS TO SOLVE THE PROBLEM
[0CC8]

That 1s, the polypropylene~based resin film of the
present invention is characterized by satisfying the
following reguisites (1) to (3) at the same time and having a
thickness of 10 to 500 um;

(l} a Young’s modulus measured according to JIS K6781 is 10
te 500 MPa,

{2) a tensile impact strength measured at 0°C is 50 to 1000
kJ/cm® and

(3) a light transmittance is 85 to 99 5, and a reducticn rate
of the light transmittance before and after hot water
treatment at 120°C for 30 minutes falls in a range of 0 to
15 %.

[0007]

The polypropylene-based resin film described above
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polymer satisfying the following requisite (a) and 10 (B) 15 to 75 parts by
weight (provided that the total of (A) and (B) is 100 parts by weight) of a
propylene a-olefin copolymer satisfying the following requisite (b); (a): a
syndiotactic pentad ratio (rrrr ratio) measured by i3C- NMR is 85 % or
more; a melting point (Tm) measured by a 15 differential scanning
calorimeter (DSC) is 145C or higher; and a propylene unit is contained in
an amount of exceeding 90 mole % (provided that the whole amount of

FugShiitutictal SaritScahtaihaaaR e ABBvE PoNTEMEA) £ 200 Midle %)) :

‘ b)_: a propylene unit is contained in an amount of 55 to 90 20 mole %
'4 (proVidBATARETRE WioIB SHrmauint of TomstttibAalh Rits contained in the

above polymer (B) is 100 mole %); at least one a-olefin unit selected from

[3%1&fins having 2 to 20 carbon atoms (excluding propylene) is contained

in an amount of 10 to 45 mole % (provided that the total of the 6

propyléfie uRit AHE TR BlIBRmbRkehving2 10220 Eadton atomsibed above

(excluding propylene) is 100 mole %); MFR measured at 230C and a load
fuptpap Kpaccording oS H-672Y falksint a range 0f 004001 H00-¢/105 } -

minutes; and at least one of the 5 following requisites (b-1) and (b-2) is
{Sgatistied: (D) prsyrrictactic-triageratio (re sdtio) nidasurediby@ribed  above

13C-NMR method is 60 % or more; and (b-2) : an intrinsic viscosity [7 ]
cogdlygpmeasuretbaty135E -indeealip @angrMdERAGHHD minutes, 2306 andid. :

load of 2.16
(A) B5 to 25 parts by weight of a syndiotactic polypropylene
polymer satisfying the following requisite (a) and
(B} 15 to 75 parts by weight (provided that the total of (A)
and (B) 1is 100 parts by weight) of a propylene - o-olefin
copolymer satisfying the following‘requisite (b} ;
(a): a syndictactic pentad ratio (rrrr ratio) measured by ’C-
NMR is 85 % or more; a melting point (Tm) measured by a
differential scanning calorimeter (DSC) is 145°C or higher;
and a propylene unit is contained in an amount of exceeding
90 mole % (provided that the whole amount cf constitutional
units contained in the above polymer (A) is 100 mole %)
(b): a propylene unit is contained in an amount of 55 to 30
mole % (provided that the whole amount of constitutional
units contained in the above polymer (B) is 100 mole %); at
least one w-olefin unit selected from c-olefins having 2 to

20 carbon atoms ({excluding propylene) is contained in an

amount of 10 to 45 mole % (provided that the total of the
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10 kg) described above satisfy the following relational equation: 1.50 X
MFR 1-1-201 < The polypropylene-based resin film described above
further comprises preferably an ethylene- a-olefin copolymer 15 satisfying
the following requisite (c) in an amounfof 1 to 100 parts by weight based
on 100 parts by weight of the total of (A) and (B); (c) : 50 to 99 mole % of
an ethylene unit and 1 to 50 mole % (provided that the whole amount of
constitutional units 20 contained in the above polymer (C) is 100 mole %)
PGS 81 Blefi kit ABANG BRo 20TEREGM atomstard ashtained. [0009]0 Thea rbon
polypropylene-based resin film described above further satisfies
atsyaterdBRYAE Follewvimg PEGUISEE (6) 17 (6)Ythe polyprdpyleniérifased:resined at
film described above comprises a polypropylene-based resin which has a
235ropyRspé anit-eascenfration {SRY of 40 to 85 mole 96 and an-athglengalls in
unit concentration (SE) of 60 to 5 mole % and in which a 5 concentration
& (SH)Gt apfa-Glefid uhit havihgs4 16 10 tarbons atomsiisa® tal k5 moleY. of the
(provided that Sp + SE + Sa =100 mole % and SP/SE>1). [0010] The
fopdlypropyleneabased resin film desorbedabiove: 4 0futether satisfies
preferably the following requisite (7):
{b-1): a syndiotactic triad ratio (rr ratic) measured by a

PC-NMR method is 60 % or more; and

(b-2): an intrinsic viscosity [ 7 ] (dl./g) measured at 135°C
in decalin and MFR {(g/10 minutes, 230°C and a load of 2.16
kq) described above satisfy the following relaticnal
equation:

1.50 X MFR'™* =515 152,65 X Mpr(™0-20!

The polypropylene-based resin film described above
further comprises preferably an ethylene- o-olefin copolymer
satisfying the following requisite (c) in an amount of 1 to
100 parts by weight based on 100 parts by weight of the total
cf (A} and (B);

(ci: 50 to 989 mole % of an ethylene unit and 1 tc 50 mole %
(provided that the whole amount of constitutional units
contained in the above polymer (C) is 100 mole %) of an o-
olefin unit having 3 to 20 carbon atoms are contained.
[0009]
The polyprepylene-based resin film described above

further satisfies preferably the following requisite (6):
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(7) a component (Dso1l) soluble in decane at room temperature has an
intrinsic viscosity of 1.5 to 4.0 (dl/g). [0011] The polypropylene-based
resin film described above is 15 formed preferably by an inflation or
extrusion method. [0012] The multilayér film of the present invention is
prepared by using the polypropylene-based resin film described above as
a base material layer and laminating an 20 outer layer comprising a
polyolefin-based resin on at least one surface of the base material layer.
(5100131 Fhe RONHIREPSIPRSTBESRCGNVERTon Tor {6648 comfptisesithd  above
polypropylene-based resin film or the 8 multilayer film each described
CORBGVE 00 £4] ThEYREERA! BBAtaiNe? DR thEprésent inventidr comprisesy Lene
the polypropylene-based resin film or the 5 multilayer film each described
aBove ABRANTRAGES OFTHEINVENTIONS00151Fhé and an ethylene
polypropylene-based resin film of the present invention is excellent in
Unpdat FEYISIERES AFansparehay, AD fléxibility artd lowltemperatuse impaetiich a
resistance. [0016]
concentration [S,) of an o-clefin unit having 4 to 10 carbon
atoms is 0 to 15 mole % (provided that S+ S 4+ S, = 100
mole % and Sp/Sg>l).

(00107
The polypropylene-based resin film described above
further satisfies preferably the following reguisite (7):
{7} a component (Dsa1) soluble in decane at room temperature
has an intrinsic viscosity of 1.5 to 4.0 (di/gy.
[CO11]
The polypropylene-based resin film described above is
formed preferably by an inflation or extrusion method.
(00127
The multilayer film of <the present invention is
prepared by using the ©polypropylene-based resin film
described above as a base material layer and laminating an
cuter layer comprising a polyolefin-based resin on at least
one surface of the base material layer.
[0013]
The container of the present invention for foods

comprises the pelypropylene—-based resin film oxr the
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Use of the polypropylene-based resin film of the present invention

provides a polypropylene-based resin film of a single layer and a

multilayer which is not reduced in 15 transparency even by sterilization

treatment at high temperature and which is excellent in low-temperature

impact resistance and flexibility. Brief Explanation of the Drawings 20

[0017] Fig. 1 is a diagram obtained by plotting a relation of a specific

isothermal crystallization temperature (T so) with a semi-crystallization
MUtk @ 25 &t fhe Bbevcteniseratiredn thesyndiotactic propylene polymers

described in the examples 9 and the comparative examples of the

[pFeseht invention. A part surrounded by heavy lines shows a region of an

inequality (Eqg-1) which is the preferred property of the syndiotactic

propylée polafierEA) of thenpresentiinvenfion. SHeurther; derthe sake0kntion

reference, a polymer (AA-2) failing in the range of (A) is shown, though
comprasetin thghexampldsy pay plotting: Fig: sis a diagram obtained byor  the

plotting a relation of MFR with [71] in a polymer corresponding to the

mu¢dmpanent ()01 the componieat (B)swkigh is the preferred
embodiment of the present invention (provided that AA-3 and AA-6 do not

ADgaNeaparyd trthercompemamt(Ay) and an isotactic polypropylene-based
polymer. A part surrounded by heavy
[0015]

The ©polypropylene-based resin film of the present
invention 1is excellent in heat resistance, transparency,
flexibility and low-temperature impact resistance.

[00186]

Use of the polypropylene-based resin film of the
present invention provides a polypropylene-based resin film
of a single layer and a multilayer which is not reduced in
transparency even by sterilization treatment at high

Temperature and which is excellent in low-temperature impact

resistance and flexibility.

Brief Explanation of the Drawings
[0017]
Fig. 1 is a diagram obtained by plotting a relation of
a specific isothermal crystallization temperature (Tis,) with
a semi-crystallization time (t.,2) at the above temperature in

the syndiotactic propylene polymers described in the examples
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lines shows a region of (b-2) whichis one of the preferred 15 properties of
the component (B) of the present invention, and a part surrounded by
broken lines shows the preferred range of (b-2). BEST MODE FOR
CARRYING OUT THE INVENTION 28 [0018] Polypropylene-based resin
film: The polypropylene-based resin film of the present invention (usually
means a polypropylene-based resin single layer film; the term [single
layer ] shall not exclude 10 lamination of layers other than the layer of the

208 ovBepofyPrBAYIENRd fifin) S aTBONITopYfens Hasad fesipfilmiBagsfyign . A

the requisites (1) to (fgjfdescribed below in details at the same time,
PagreferabiraiBa§tDneTequishie Brselectad fronfte@quisites (4)itor(7) inf  an
._addition to the requisites (1) to (3) and more preferably all of the
LNRigifsitesY(4) t6 E7)lin additic tothe refaisites{Ipto-¢8). [DOLOE1OyThef the

polypropylene-based resin film of the present invention has a thickness of
SYT0'6 500 phr, préferably190R6 1406 m &Ad nudTe pPreferablys 200 td 806:gtion.

m. The thickness falling in the range described above makes it possible
FUBt Beably forin the pobspkepyléne-bdsed:resin film gescribed 15abave falling
~ which satisfies the requisites (1) to (3) at the same
in the range of (A) is shown, though not used in the examples,
by plotting.

Fig. 2 is a diagram obtained by plotting a relation of

MER with [7] in a polymer corresponding to the compeonent (A)
or the component (B) which is the preferred embodiment of the
present iInvention (provided +that AR-3 and AR-6 do not
correspond to the component (A} and an isotactic
polypropylene-based polymer. A part surrounded by heavy
lines shows a region of (b-2) which is one of the preferred
properties of the component (B) of the present invention, and

a part surrounded by broken lines shows the preferred range

of (b-2}).

BEST MCDE FOR CARRYING OQUT THE INVENTION
[0018]
Polypropylene—-based resin film:
The polypropylene-based resin film of the presant
invention {usually means a polypropylene-based resin single

layer film; the term [ single layer | shall not exclude
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time. <Requisite (1)> The polypropylene-based resin film of the present
invention has a Young's modulus of 10 to 500 MPa, preferably 20 50 to
400 MPa which is measured according to JIS K6781. If the Young's
modulus deviates from the above range; the flexibility can not be
maintained in a certain case before and after retort treatment (sterilization
treatment with hot water under pressure). 11 <Requisite (2)> The
polypropylene-based resin film of the present invention has a tensile

Laimipact strengtif of 56 te 4900kl emz, preferably=10Q k3,000 kd/CraZe  above
which is measured at 0C. When 5 the tensile impact strength is less than

po5@kdomyZ, sankiquid iafithe coptent leakslimarceriain case when a eaptainers s 1y
made of the polypropylene-based resin film is charged with a food and a

samegifcine andtfalis aftestosed &t lowtemperature., <Regisite3)> 10w  in
The polypropylene-based resin film of the present invention has a light

detransmittance pt:85:t0:29 % eferably 8519195 %: and aedugtionrate s si+ e
of the light transmittance before and after hot water treatment at 120C tor

se3Q srindtes risiessifhan-13.% spreferably Jess tham10 %, When thedight .,
15 transmittance is less than 80 %, it is difficult in a certain case
reg@Rending on the coptents tg disipguish yisuallythe. .11y 211 of  the
reguisites (4) to (7} in addition to the reguisites (1) to
{3},
[0019]

The polypropylene-based resin film of the present
invention has a thickness of 10 to 500 um, preferably 100 to
400 um and more preferably 100 to 300 u m. The thickness
falling in the range described above makes it possible to
stably form the polypropylene-based resin film described
above which satisfies the reguisites (1) to (3) at the same

time.
<Regquisite (1)>

The polypropylene-based resin film of the present
invention has a Young’s modulus of 10 to 500 MPa, preferably
50 to 400 MPa which 1s measured according to JIS XK6781. If
the Young’s modulus deviates from the above range, the
flexibility can not be maintained in & certain case before

and after retort treatment (sterilization treatment with hot

water under pressure).
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contents from the outside of the container. On the other hand, if the light
transmittance exceeds 95 %, it is practically difficult to produce the
polypropylene-based 20 resin film of the present invention satisfying all
the requisites other than the present feuisite at the same time. When a
reduction rate of the 'Light transmittance before and after hot water
treatment is 15 % or more, the transparency is notably reduced by
<Rsteriliza.tion treatment at 121C. The 12 Flight transmittance) can be
r%g%ﬁrle%eby(g\)rﬁethod described in an example described later. The
reduction rate of the light transmittance is a value calculation from the
followny eqBAHeH B0 Fedkti6H rate ot iffe lightifansafittaide= present
. ((light . transmittance before hot water treatment) -(light transmittance
INEH htater tréafriérty) (fight irarsmatanes Hefore hot Water tiédtinenty cm?,
X 100 10 [0021] <Requisite (4)> The polypropylene-based resin film of

- PrpESresent ii/entien hA8Orréf preferdbly 145G ondigheremore ©°C.  When

preferably 145 to 170C, further preferably 150 to 170C and 15 particularly
ChsrefetaBi E54CBR Righet 4R8A70C 0T Ioveerswhivkris ieasirediby a liquid

means of a differential scanning calorimeter (DSC). If Tm falls in the
oﬁaﬁgéd@@@ﬁ@gjab@a&s in a certain case when a container made
of the polypropylene-based resin film is charged with a food
and a medicine and falls after stored at low temperature.
<Requisite {3)>

The polypropylene-based resin film of the presant

invention has a light transmittance of 85 to 99 %, preferably
85 to 95 %, and a reduction rate of the light transmittance
before and after hot water treatment at 120°C for 30 minutes
is less than 15 %, preferably less than 10 %. When the light

ransmittance is less than 80 %, it is difficult in a certain
case depending on the contents to distinguish visually the
contents from the outside of the container. On the other
hand, 1f the light transmittance exceeds 095 %, 1t 1is
practically difficult to produce the polypropylene-based
resin film of the present invention satisfying all the
requisites other than the present requisite at the same time.
Whén a reduction rate of the light transmittance before and

after hot water treatment is 15 % or more, the transparency

is notably reduced by sterilization treatment at 121°C. The
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the resin film is excellent in heat resistance. <Requisite (5)> 20 A
polypropylene-based resin constituting the polypropylene-based resin film
of the present invention is preferably a polypropylene-based resin
composition comprising (A) a syndiotaetic polypropylene polymer, (B) a
propylene' a- olefin copolymer and, if necessary, (C) an ethylene- a-olefin
1 3 copolymer. The respective components shall be explained below in
details. [0022] <Syndiotactic propylene polymer (A)> 5 The syndiotactic

I propytenerpolymer {Ahysed irthe peesent vestionmay B thod described
homopolypropylene, a random copolymer of propylene and a-olefin

in(exeluding-sopylere)- hawiag 21tg20.carben atoms.grapropylene.block = 11 o
copolymer as long as they have the following characteristics, and it is 10

11 preferablysthe-hermepelypropyleng or the yandom copelymerof jaropylene ;.
and a-olefin (excluding propylene) having 2 to 20 carbon atoms. A
focapalymer efprapyene with ethylene or a- olefin having 4 to 10 carbon
atoms and a copolymer of propylene, ethylene and a-olefin having 4 to 10
[ garbon atoms 15 are particularly preferred, and the homopolypropylene is
particularly preferred form the viewpoint of heat resistance. [0023] In this

E@H@%ﬂgghth%@ﬂ%eﬁquykﬁhéu)%qgﬁqutransmittance = (({light
transmittance before hot water treatment) ~{light
Lransmittance after hot water treatment))/ (light

transmittance before hot water treatment) X 100

[(0021]
<Reguisite (4)>

The polypropyliene-based resin film of the present
invention has Tm of preferably 145°C or nigher, more
preferably 145 to 170°C, further preferably 150 to 170°C and
particularly preferably 154°C or higher and 170°C or lower
which 1s measured by means of a differential scanning
calorimeter (DST). If Tm falls in the range described above,
the resin film is excellent in heat resistance.
<Raguisite (&5)>»

A polypropylene-based resin constituting the
polypropylene-based resin film of the present invention is
preferably a polypropylene-based resin composition comprising
(A) a syndiotactic polypropylene polymer, (B) a propylens - o-

olefin copolymer and, if necessary, (C) an ethylene- w-olefin
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atoms other than propylene includes ethylene, 1-butene, 1- 20 pentene,
1,hexane, 3-methyl-I-butene, 4-methyl-I-pentene, 1 octene, 1-decene,
1-dodecene, 1-tetradecene, 1-hexadecene, 1- octadecene, 1-eicocene
and the like. Usually, the propylene dntt is contained in an amount of
exceeding 90 mole %, preferably 91 mole % or more based on total 100
mole % of the 1 4 a-olefin (including propylene) units having 2 to 20

~ocarpon atoms. In other words, the syndiotactic polypropylene polymer ‘
CPAAYBfthe presétit invértior-containsS Sy Hhie Sprofyg%hé ukiin gxplained

b amount of exceeding 90 mole % and 100 5 mole % or less and the
® 2 Blefit? (SERTHNG propylene) units having 2 to 20 carbon atoms in an
mount of 0 mole % or more and less than 10 mole % (provided that the
[ C%I?éf the propylene unit and the a-olefin (excluding propylene) units
having 2 to 20 carbon atoms is 100 mole %) , and it contains 10
<S¥amticukRf prefétaBRthe FropyleRB&mit if ah amount of 91 mole % or
more and 100 mole % or less and the a-olefin (excluding propylene) unit
having® to 207 c&HeGE GtorAs iR aAPdAfount of 0mvler% dAmoreaad 9in  the
mole % or less. [0024] 15 When the syndiotactic propylene polymer (A) is
PI&SEropylenda-dlefirorandaora opotgmerhitcoptains an@ydlefin , (exdudingandon
propylene) unit having 2 to 20 carbon atoms in an amount of 0.3 to 7
Confole™s preférality 0r8/ ie6 mokerth and dlethenpreferatiy 8idhtp Spmoleylene)
%.
having 2 to 20 carbon atoms or a propylene block copolymer as
long as they have the following characteristics, and it is
preferably the homopolypropylene or the random  copolymer of
propylene and o-olefin (excluding propylene) having 2 to 20
carbon atoms. A copolymer of propylene with ethylene or o-
olefin having 4 to 10 carbon atoms and a copoclymer of
propylene, ethylene and a-olefin having 4 to 10 carbon atoms
are particularly preferred, and the hemepolypropylene is
particularly preferred form the viewpoint of heat resistance.
[0023]
In this connection, the w-olefin having 2 to 20 carbon
atoms other than propylene includes ethylene, l-butene, 1-
pentene, 1,hexane, 3-methyl-l-butene, 4-methyl~1l-pentene, 1-
octene, l-decene, l-dodecene, l-tetradecene, l-hexadecens, 1-
octadecene, l-eicocene and the like. Usually, the propylene

unit 1s contained in an amount of exceeding 90 mole %

preferably 91 mole % or more based on total 100 mole % of the
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20 [0025] The syndiotactic propylene polymer (A) used in the present
invention has a syndiotactic pentad ratio (rrrr ratio, pentad syndiotacticity)
of 85 % or more, preferably 90 % or more, more preferably 93 % or more
and further preferably 1 5 94 % or mote“which is measured by a NMR
method. The syndiotactic polypropylene polymer (A) having a rrrr ratio
falling in the above range is excellent in a molding property, heat
resistance and transparency and haifgood characteristics 5 of crystalline

X Sol§ioropylné ant tHetefsiei s feferredn Mg rikpFatRFdoes Rt e garbon
specific upper limit, and it is 100 % or less, usually 99 % or less. [0026]
2T above syndibtactiEe pefitdd Fatio (FireratisyRA10 Medsured ipthieoropylene
following manner. The rrrr ratio is determined from the absorption
PohiEMTies BRPrf {art BEsdrptciRintensity eriginalinginn iiethyl ofitheathirst  the
unit in a part in which five propylene units are continuously subjected to
Prgyndictactic bordink) ard 157wWian afsofptiondntensity? briginating%n athd 100
methyls in the propylene unit) in a 13C-NMR spectrum according to the
nofRowing Bquation (ARdrre ratioo(96) = 100 X Rmr/Rwi {BNMRopylene) units
measurement is carried out, for example, in the 20 following manner.
haprhatds, 0.3% g4 the:sampleiscdissalvedan  amount of 0 mole % or more
and less than 10 mole % (provided that the total of the
propylene unit and the o-olefin (excluding propylene) units
having 2 to 20 carbon atoms is 100 mole %), and it contains
particularly preferably the propylene unit in an amount of 91
mole % or more and 100 mole % or less and the o-olefin
{excluding propylene) unit having 2 to 20 carbon atoms in an
amount of 0 mole % or more and 9 mole % or less.
[0024]

When the syndiotactic propylene polymer (A} 1is a
propylene-oa-clefin random copolymer, it contains an a-olefin
{excluding propylene} unit having 2 to 20 carbon atoms in an
amount of 0.3 to 7 mocle %, preferably 0.3 to 6 mole % and
further preferably 0.3 to 5 mole %.

[0025]

The syndiotactic propylene polymer (A) used in the

present invention has a syndiotactic pentad ratio (rrrr ratio,

pentad syndiotacticity) of 85 % or more, preferably 90 $ or

more, more preferably 93 % or more and further preferably
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in 2.0 ml of hexachlorobutadiene by heating. This solution is filtrated
through a glass filter (G2), and then 0.5 ml of deuterated benzene is
added thereto. An NMR tube having inor diameter of 10 mm is
charged with the above solution 1 6 and subjected to 13C-NMR _
measurement at 120C by means of a GX-500 type NMR measuring
apparatus manufactured by JEOL Ltd. The integration frequency is set to

541000Q,0r rr}%ge[oq%ﬁl %?j Thgssyr%gﬁgd%?gtéc;e Brog}/ﬁl{ene po%%ara %Afétﬁ C?gr? The

T N
intrinsic viscosity [ 0.1to1l g, preferably 6.5 to

' t 135C in decalin. It falls in a range  of more preferably 0.50
Syﬁ)dg%%%d%rﬁg,c?ur%ﬁéy &%?5%2@“&9? (% }ér.rﬁ?ordL}gg‘, \oaltftltaH prefdrably ratio
Fal: Qﬂtg 8.00 %ég ggg 10 further more refegijg%/ 1.40 to 8.00 dL/g. Above

M, t

afl, intrinsic viscosity falls 1y a range 6F preférably™L. 208 15 6B HLIGoPe Tty

The syndiotactic polypropylene polymer (A) having the above intrinsic
e T S ok PRSI B e RabIeNt bedblah o8 ARGiRe =t L3
components, and maolded 15 articles having an excellent mechanical
O L trdnigth Terd 15 b& “oBtRINEM s the EoMpoSifcit bBiindd- théfefiors fer red.
0028] Further, the syndiotactic propylene polymer (A) has a melting _
Th%oiﬁf %ﬁn)r(?f%éf’scfi&eﬁigﬁé’ﬁ pFet8fabfy 187 O 26 highepImarenit, and it
. _preferably 150C or higher, further rgferably 155C or higher and
5 pd R uRarR prefetab Iy EsEC oY highet ©r less.

[0026]

The above syndiotactic pentad ratioc (rrrr ratic) 1is
measured in the following manner.

The rrrr ratio 1s determined from the absorption
intensities of Prrrr {an absorption intensity origirating in
methyl of the third unit in a part in which five propylene
units are continuously subjected to syndiotactic bending) and
Pw {an absorption intensity originating in all methyls in the
propylene unit) in a *Pc-NMR spectrum according to the
following equation (1):

rrrr ratio (%) = 100 X Prrrr/Pw {13

NMR measurement 1is carried out, for exémple, in the
following manner. That is, 0.35 g of the sample i1s dissolved
in 2.0 ml of héxachiorobutadiene by heating. This solution

is filtrated through a glass filter (GZ), and then 0.5 m} of

deuterated benzene is added thereto. An NMR tube having a

rinor diameter of 10 mm is charged with the above solution
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which is measured by means of a differential scanning calorimeter (DSC)

Tm does not have a specific upper limit, and it is usually, for example,

170C or lower. 1 7 [0029] Further, the syndiotactic propylene polymer (A)

has a heat of fusion (0 H) of 40 mJ/mger more, preferably 45 mJ/mg or

more, more preferably 50 mJ/mg or more, further preferably 5 52 mJ/mg

or more and particularly preferably 55 mJ/mg or more. [0030] The heat of

fusion is measured by means of a differential scanning calorimeter, for
angxamplecintthe followiy-memner An:alkmintm pan forexclusivessis o¢ a

10 charged with about 5.00 g of the sample and heated from 30C up to

GX2000 at 320CHyuteby means ofPSCRYys| -DSELcmansfagiyreskby, 1,14,
Perkin Elmer Inc., and it is held at 200'C for 5 minutes. Then, it is cooled

THeomr2Q0G sownrio 306 at dOC/ minuterand it 19 helshat30G forfurther 5
minutes. 15 Next, the melting point (Tm) and the heat of fusion (0 H) are
[détermined from an endothermic curve in heating at 10C/minute. When
plural peaks are detected in DSC measurement, a peak detected at a

highesttemperatuse side is gefipgd asdhe meltingpoit (m), 20 10031, s o

The syndiotactic propylene polymer (A) having a melting point (Tm) falling
viiBdhe Abpve tanges excellenting a1 /5 preferably 0.5 to 10 dL/g
which is measured at 135°C in decalin. It falls in a range
of more preferably 0.50 to 8.00 dL/g, further preferably 0.95
to 8.00 dL/g, particularly preferably 1.00 to 8.00 dL/g and
further more preferably 1.40 to 8.00 dL/g. Above ali, the
intrinsic viscosity falls iﬁ a range of preferably 1.40 to
.00 dL./g. The syndioctactic pelypropylene polymer (A) having
the above intrinsic viscosity [ n ] shows a good fluidity and
is liable to be blended with other components, and molded
articles having an excellent mechanical strength tend to be
obtained from the composition obtained therefrom.

[0028]

Further, the syndictactic propylene polymer (A} has a
melting point (Tm) of 145°C or higher, preferably 147°C or
higher, more preferably 150°C or higher, further preferably
155°C or higher and particularly preferably 156°C or higher
which 1is measured by means of a differential scanning
calorimeter (DSC). Tm does not have a specific upper limit,

and it is usually, for example, 170°C or lower.
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molding property, heat resistance and mechanical characteristics a_n_d has
good characteristics of crystalline 1 8 polypropylene, and therefore |t. Is
preferred. Using of a catalyst described later and setting of pon_menngon
conditions described later make it pogsible to produce th_e s_yndlotactlc
propylene polymer (A) having a melting point 5 (Tm) fallln_g in the above
range. [0032) The syndiotactic propylene polymer (A) satisfies the _
following equation (Eg-1) in a range of 110 T,so < 150 ( C) , wherein an
Lidotermal crystallization temperature measured by 10 means ofq _
differential scanning calorimeter (DSC) is Ti,,, and a s_err_u-crystalllzatlon
time &tthehsatherbie crystailization temperatuye ) is 12, J0033] (LB7 Mes a
10-4 exp (0.10 X Tiso) ct,i2<5.56 X 10-4 exp (0.12 X 15 Tiso) (Eq-1)
he@034)f séti&ffesrpreférablydheJOIImm@q@ﬁtimfﬁq-Zﬁadégéébb-ﬁi A5 mJ/mg
10-4 exp (0.10 X Tiso) Gtv2<3.71 X 10"4 exp (0.12 X 20' Tiso) (Eq-2)
01[00362, and satisfiesimond preféfabiy thesfotlewingrequation(ker3) R0 ab 1y
52 mJ/mg or more and particularly preferably 55 mJ/mg or more.
[0030]

The heat of fusion 1s measured by means of a
differential scanning calorimeter, for example, in  the
fellowing manner. An aluminum pan for exclusive use is
charged with about 5.00 g of the sample and heated from 30°C
up to 200°C at 320°C/minute by means of DSCPyrisl or DSC7
manufactured by Perkin Elmer Inc., and it is held at 200°C
for 5 minutes. Then, it is cooled from 200°C down to 30°C at
10°C/minute, and it is held at 30°C for further 5 minutes.
Next, the melting point {(Tm)} and the heat of fusion (/AH) are
determined from an endothermic curve in  heating at
10°C/minute. When plural peaks are detected in DSC
neasurement, a peak detected at a highest temperature side is
defined as the melting point (Tm).

[0031]

The syndictactic propylene polymer (A) having a melting

point (Tm) falling in the above range is excellent in a

molding property, heat resistance and mechanical

characteristics and has good characteristics of crystalline
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1.67 X 10-4 exp (0.10 X Tiso) ct, 2_<2.23 X 10-4 exp (0.12 X 19 T130)
(Eg-3) [0038] The semi-crystallization time (t1/2) determined by
measuring the isothermal crystallization temperature is time 5 spent for
reaching 50 % of the calorie, whereinlag area between a DSC calorie
curve and a base line in an isothermal crystallization step is a whole
calorie (refer to New High Polymer Experimental Course 8, Physical
Properties of High Polymer (Kyoritsu Shuppan CO., Ltd.)). 10 The
P erRitélystefliZatiorttithe (1 2fisomeasited i the rfoflewingimanriesiAn  of a
aluminum pan for exclusive use is charged with about 5 mg of the sample
Cagrid liedted dropa BDGdp 10 206C at:320C/minute by means o SERYSIa« ion
or DSC7 manufactured by Perkin Elmer Inc., and it is held at 200C 15 for
coRaitutessT e drisloodleddtont theaatove tempesatLise «(200C) gowiite:  the
the respective isothermal crystallization temperatures at 320C/minute,
s yarvdl it isiheldcat theoisathermaberygtadlization)teraperatiyes:to gbtaiN &g point
DSC curve. The semi-crystallization time (tie) is determined from the 20
(TD$Credrvethud obtdired.Hothis respect, the semi- crystallization time
(t1/2) is determined by assuming that time in which the isothermal
[erystallization step starts (time spent until the temperature reaches from
200C to the isothermal crystallization temperature) is settot = 0. In

The syndioctactic propylene polymer (A) satisfies the
following eguation (Eg-1} in a range of 110=Tien =150 (°Cy,
wherein an isothermal crystallization temperature measured by
means of a differential scanning calorimeter (DSC) is Tis.,
and a semi~crystallization time at the isothermal
crystallization temperature Tig 1is tiszs

[0033]

1.67 X 107 exp (0.10 X Ti0) £t1,,55.56 X 107 exp (0.12 X
Tiso) {Eg-1)

[(0034]

satisfies preferably the following equation (Eg-2)
[0035]
1.67 X 107" exp (0.10 X Tiy) St1,,53.71 X 107 exp (0.12 X
Tiso) {(Eg-2}
[(0036]

and satisfies more preferably the following equation (Eg-3)

[G037]

1.67 X 107" exp (0.10 X Tip) St1,,52.23 X 107 exp (0.12 X
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2 0 the syndiotactic propylene polymer (A) used in the present invention,

t172 can be determined in the manner described above. When

crystallization does not take place at a certain isothermal crystallization

temperature, for example, 110C, 5 médsurement is carried out in several

points at isothermal crystallization temperatures of 110C or lower for the

sake of convenience, and the semi-crystallization time (t1/2) is

determined from an extrapolated value thereof. [0039] 10 The

s%@ibtactic propyiehe polymer (A) satisfying the equation (Eg-1)

described above is excellent very much in a molding property as

[@&%éred with existing polymers. The term "excellent in a molding

property” means that time spent from a molten state to solidification is

short Wien caffimg 15 Dut ilolding such asimjectiont inflationjdlewingaed by

extrusion, pressing and the like. The above syndiotactic propylene
megetimver ¢A Liscextearitdmaanmold oysliag piopertyoa shapeestabiling ais time

long term productivity and the 'Like. [0040] 20 The syndiotactic propylene
spsolymer(A) satisfyinggheS6quationiEq:-2} desetibed abovercandie, zn area

produced by using a catalyst described 'Later and setting polymerization
begorhitiorss degtribetidatee. [0043E2%2nd a base line in an isothermal
Crystaliization step is a whole calorie (refer to New High
Polymer Experimental Course 8, Physical Properties of High
Polymer (Kyoritsu Shuppan CO., Ltd.)).

The semi-crystallizaticn time (C1/2) 1s measured in the
following manner. An aluminum pan for exclusive use is
charged with about 5 mg of the sample and heated from 30°C up
Lo 200°C at 320°C/minute by means of DSCPyrisl or DSCT
manufactured by Perkin Elmer Inc., and it is held at 200°C
for 5 minutes. Then, it is cooled from the above temperature
(200°C}y down to the respective isothermal crystallization
temperatures at 320°C/minute, and it is held at the
isothermal crystallization temperatures to obtain a DSC curve.
The semi-crystallization time (ti/2) 18 determined from the
DSC  curve thus obtained. In this respect, the semi-
crystallization time (ti/2) 1s determined by assuming that
time in which the isothermal crystallization step starts

(time spent until the temperature reaches from 200°C to the

isothermal crystallization temperature) 1is set to £ = 0. In
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The preferred embodiment of the syndiotactic propylene polymer (A) of
the present invention includes an embodiment satisfying the following
requisite (a n-decane soluble part amount) at the same time in addition to
the preferred 5 embodiment described &bove (satisfying 0 H ? 40 mJ/ mg
and satisfying the equation (Eg-1) described above). 0042] A n-decane
soluble part amount of the syndiotactic propylene polymer (A) is 1 (wt %)
or less, preferably 0.8 10.(wt %) or less, more preferably 0.6 (wt %) or
EHEss® PRS- d&Cate SORBIY bARGANSUNYRE AN iffiex HGHRY cldse i6a present
. _blocking characteristic of the syndiotactic propylene polymer (A) or a
T 6idmg Bbtained thefdtrome arfdttheTdw Hdecare SHEIbIEpARSEMOBAECT ibed
means that the low-crystalline component 15 amount is small. That is, the
abg¥Riiotalfie Propyieie polyARer LRy SRiRimPas Welithe® present Fequisitr tain
~ (an-decane soluble part amount) is provided with a very good blocking
1 Yesistaicharatietistie LfopaB] 20 AceRiinglyore ofthe mosepreferred. 10°C,
embodiments of the component (A) is a syndiotactic propylene polymer in
MSGHFiER FresHstithiora Uhitederived from propyterrelis roitdinediin ahsothermal
amount of exceeding 90 mole %; a syndiotactic pentad ratio (rrrr ratio)
ChHieasdred 4t 13C-NVIRIS 8504 0¥ eré; 22& Melting poimt {Tnipr the sake
“determined by DSC is 145C or higher; a
of convenience, and the semi-crystallization time (ti,) is
determined from an extrapclated value thereof.

(00397

The syndictactic propylene polymer [(A) satisfying the
equation (Eg-1) described above is excellent very much in a
molding property as compared with existing polymers. The
term “excellent in a molding property” means that time spent
from a molten state to solidification is short when CArrying
out molding such as injection, inflation, klowing, extrusion,
pressing and the like. The above syndiotactic propylene
pelymer (A} is excellent in a mold cycling property, a shape
stability, a long term productivity and the like.

10040]

The syndiotactic propylene polymer (A) satisfying the
equation (Eg-1l) described above can be produced by using a
catalyst described later and setting polymerization
conditions described later.

(0041}
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heat of fusion (AH) is 40 mJ/mg or more; (Eg-1) described above is
satisfied; and a n-decane soluble part amount is 1 wt % or less. 5 [0044]
In producing the syndiotactic propylene polymer (A) used in the present
invention, suitably used is a catalyst (gat-1) for polymerization comprising
at least one compound selected from: 10 (I) a cross-linked metallocene
compound represented by Formula [1] described below, (II) (1I-1) an
organic aluminumoxy compound, (11-2) a compound reacted with the

cross-Mikedrmetadiocene eonpbureh(A) déscribed abeoye 46 for1 an jofbpylene
pair and 15 (11-3) an organic aluminum compound or a catalyst (cat-2) for

ppbiyneerization prepated hyrearsying ithe ehove satalyst (cat<l) 0 dembodiment
particulate carrier. However, the catalyst used for producing the

s syndiotactic prapylefiel polymer (Axghalkhy no means hedgstictedtoghe parc
above 20 catalysts as long as the polymer formed satisfies the requisites

aa%th;tsynMacﬂ&@olymﬁﬁ)/'eﬂ@w'yﬁﬂﬁr (Aad9@43]{Chem. 1]i23 Réeferred

empodiment described above (satisfying AH 2 40 mJ/ mg and
satisfying the equation (Eg-1) described above).

[0042]

A n-decane soluble part amount of the syndiotactic

propylene polymer (A) is 1 (wt %) or less, preferably 0.8

(wt %) or less, more preferably 0.6 (wt %) or less. This n-

decane soluble part amount is an index tightly close to a

blocking characteristic of the syndiotactic propylene polymer

(A} or a molding obtained therefrom, and the low n-decane

soluble part amount means that the low-crystalline component

amount is small. That is, the syndiotactic propylene polymer

(A} satisfying as well the present requisite {a n-decane

soluble part amount) is provided with a very good blocking

resistant characterisgtic.

[0043]

Accordingly, one of the most preferred embodiments of

the component (A) 1s a syndiotactic propylene polymer in

which a constitutional unit derived from prepylens  is

contained in an amount of exceeding 20 mole %; a syndiotactic

pentad ratio (rrrr ratio) measured by C-NMR is 85 % or more;
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RQ R17Y Re/~MQ R12RSR1R6 Rio R9 R8R7...[1] [0046] In
Formula [1] described above, R1, R2, R3 and R4 are selected from a
hydrogen atom, a hydrocarbon group and a 5 silicon-containing group,
and R2 and R3 may be combined witlf éach other to form a ring; R5, R6,
R8, R9, R" and R12 are selected from a hydrogen atom, a hydrocarbon
group and a silicon- containing group; two groups of R7 and R10 are not a

en at m and eI ed from drocarbo rou and allo .
I.Qﬁgcch)Qnglco?'nt ining gr up, ar% eyT may H’e Egr%eja% differétt fryhwers a
each o c%her in combin tlon of one or more adjacent groups selected from
"5 arith R6 SR Hhd K8, R artl I, RS4AA RID 4FPR11 ARGTR1?, fescribed
above adjacent ggu&i may be combined with each other to form a ring

HE1F and RIS ar hyéﬁ%ﬂer‘?af?)n‘fleacﬁy'tﬁoé:é?ﬂ)dﬁjg?o@aﬁavﬁ@@%ét is 1

t20 carbon atoms or a silicon atom-containing group and may be the same
as ‘ordifféreht from each other, and the substituents may be combined
["%'5“42?‘*‘ other to form a ring; M is Ti, Zr or Hf; Y 24

In producing the syndiotactic propylene polymer (A)

used in the present invention, suitably used is a catalyst
(cat-1) for polymerization comprising at least one compound

selected from:

(I} & cross-linked metallocene compound represented by

Formula [1] described below,

(IT) {(II-1) an crganic aluminumeoxy compound,

(II-2) a compound reacted with the cross-linked metallocene

compound {A) described above to form an ion pair and

(II-3} an organic aluminum compound

or a catalyst (cat-2) for polymerization prepared by carrying

the above catalyst (cat-1) on a particulate carrier. However,

the catalyst used for producing the syndiotactic propylene

polymer (A) shall by no means be restricted to the above

cataiysts as long as the polymer formed satisfies the

requisites of the syndiotactic polypropylene polymer (A).
[00453

[Chem. 1]
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is carbon; Q may be selected from halogen, a hydrocarbon group, an
anionic ligand and a neutral ligand which can be coordinated with a lone
electron pair in the same combination or a different combination; and j is
an integer of 1 to 4. 5 [0047] (I) Crosszlinked metallocene compound: The
specific examples of the cross-linked metallocene compound (1)
represented by Formula [1] described above (referred to as the
component (I) in the present 10 specification) are shown below. [0048]
Capapie of belng shown as the examples thereof are

; tahydrodibenzofluorenyl)zirconium dichloride,
R® RS R <117
[0046]

In Formula [1] described above, R', R%, R’ and R! are
selected from a hydrogen atom, a hydrocarbon group and a
silicon-containing group, and R? and R° may be combined with
each other to form a ring:; R>, R% R% =% RY and R are
selected from a hydrogen atom, a hydrocarbon group and a
silicon-containing group; two groups of R’ and R are not a
hydrogen atom and are selected from a hydrocarbon group and a
silicon-containing group, and they may be the same as or
different from each other; in combination of one or more
adjacent groups selected from R° and R®, R” and rR®, R® and R?,
R’ and R and R and R*?, the above adjacent groups may be
combined with each other to form a ring; RY and RY¥ are a
hydregen atom, a hydrocarbon group having 1 to 20 carbon
atoms or a silicon atom-containing group and may be the same
as or different from each other, and the substituents may be

combined with each other to form a ring; M is Ti, Zr or Hf; Y
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di-n-butylmethylene(cyclopentadienyl)(2,7-dimethyl-3,6-di-
tert-butylfluorenyl) zirconium dichloride, di-n-
butylmethylene(cyclopentadienyl)(2,7-éj' 2,46 5
trimethylphenyl)-3,6-di-tert-butylfluorenyl)zirconium dichloride,
di-n-butylmethylene(cyclopentadienyl)(2,7- diphenyl-3,
6-di-tert-butylfluorenyl)zirconium dichloride, di-

; f-butylmethylene(gys opggta%igg N(2,7-di(3,5 dimethylphenyl)-3,
6-di-tert-butylfl(gorené%)zirconium %é%?&lo&%gfﬂ n}la}logen’ d hydrocarbon
dinsputylmethylene(cyclopentadienyl)(2,3,6,7- . i

grtetlflaff)—'tert-butylfluore]f’%(/l)gr‘c AILM %llclo%dé’fed’ll-%fal tigand which can be
butyimethylene(cyclopentadienyl)(2,7-di(4-methylphenyl)-3,6- o

Cdi-tert-buty%ﬁuoré%y)z%rc%ﬁfﬁﬁ'n %lpc%?ozrfooeg} -%-l“y VS Zine combination

utylmethylene(cyclopentadien 6?_(2,7- inaphthyl-3,6-di-tert 15

O%u%l &O%§ %(rgco%?é%r%lqmcanjﬁcl)r% ¢, @iy 1 *S an integer of 1 to 4.

gélé%l ethylene(cyclopentadienyl)(2,7-di(4-tert-butylphenyl)-
,6-di-tert-butylfluorenyl)zirconium dichloride,
lisgbutylmethylene(cyclopentadienyl)(2,7-dimethyl-3,6-di-

(?ért- Ut ﬁa@%ﬁﬁ?ﬁré&%ﬁﬁﬁ%ﬁaﬁdw@om&
diisobt%?l/lmethylene(pyclopentadienyl(z,7-di(2,4,6- trimethylphenyl)-3,
6-di-tert-HutyifiGorenyzir AT tichidridéhe cross-linked metallocene
diisobutylmeths/lene(cyclopentadienyl)(2,7-

C OBtV 3,61 di- terE BRE fRBTEMA) zifconiUiR Bikicridel 1] described above
diisobutylmethylene(cyclopentadienyl)(2,7-di(3,5 2 6 dimethylphenyl) -3,
(BefigerSshitylf@reng$ zircbhiam  Gihlopient (I} in  the present

diisobutylmethylene(cyclopentadienyl)(2,3,6,7-
specification) are shown below.

[0048]

Capable o©of being shown as the examples thereof are
cyclopropylidene (cyclopentadienyl) (3, 6-di-tert-
fluocrenyl)zirconium dichloride,
cyclobutylidene(cyclopentadienyl){3,6—di—tert—
fluorenyl)zirconium dichloride,
cyclopentylidene(cyclop@ntadienyl)(3,6—di~tert—fluorenyl)—
zirconium dichloride, cyclohexylidene (cyclopentadienyl) (3, 6-
di-tert-fluorenyl)zirconium dichloride,
cycloheptylidene (cyclopentadienyl) (3, 6~di-tert—
flucrenyl)zirconium dichloride,
dibenzylmethylene (cyclopentadienyl) (3, 6-di-tert—
butylfluorenyl)zirconium dichloride,

dibenzylmethylene (cyclopentadienyl) -
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tetra-tert-butylfluorenyl)zirconium dichloride,
diisobutylmethylene(cyclopentadienyl)(2,7-di(4-methylphenyl) 5 3,
6-di-tert-butylfluorenyl) zirconium dichloride,
d||sobutylmethylene(cyclopentadlenyI?(ﬁ7 -dinaphthyl-3,6-di-
tert-butylfluorenyl)zirconium dichloride,
diisobutylmethylene(cyclopentadienyl)(2,7-di(4-tert butylphenyl)-3,
{o% 751:9' 4- te t- buglphen 53 -3,6-didichloride, 10 . .
engyihe ﬁfﬂ% B EPEREItERy IS Fediet Ay ITseRitert  dichloride,
buty%luore]dgl)zwconlum dichloride (in another term, referred to as 1,3-
h

A B hHHSORTopyteRE (GO RAdEAYISRY - diretiylamsahy 1 -3, 6-di-

tert-but Ifluorenyl) zirconium dichloride; hereinafter another 15 term shall
tep o}ﬁﬂgé’c} -dﬁB’éﬁme)e%Hy‘Téﬁﬁ(%yE‘lopentadlen%@?ﬁdﬁ"(lz%%6 di-n-
trimethylphenyl) -3, 6-di-tert-butylfluorenyl) zirconium dichloride,
u&i%%ﬁ?%ﬁﬂﬁ%@rﬁ@éé%%@ﬁfeﬁﬁé@l}(é J7idipReryl{2, 4, 6~
3,6-di-tert-butylfluorenyl)zirconium dichloride, 20
t r&%eﬁ?ﬂﬁi@?ﬁ%éﬁé@cl@p@ﬁt&tﬁéﬁﬂ}{z Zvdifd,Borenyl) zirconium
dimethylphenyl)-3,6-di-tert-butylfluorenyl)zirconium dichloride,

d1G%éﬁfylﬁ@hylene(cycldpema)dl@hyﬂ)@s?6}(1ene (cyclopentadienyl) (2,7~
tetra-tert-butylfluorenyl)zirconium dichloride,
di@%@ﬁYﬂnﬁﬂﬁﬁ@ﬁe@@ckmﬁmnﬂﬁéﬁﬂﬂzﬁ%ﬁﬂﬁﬂﬂ@ﬂ@ﬁﬂmmwﬂihﬁlorid@, di-
3,6-di-tert-butylfluorenyl)zirconium dichloride,
n-giberzylaietnylene(cyelwpentadienyl X2 7dinaphthyl-3 6-di-
dimethyiphenyl)—3,6—diwtert—butylfluorenyl)éirconium
dichloride, di—nhbutylmethylene(cyclopentadienyl)(2,3,6,7—
tetra-tert-butylfluvorenyl)zirconium dichloride, di-n-
butylmethylene{cyclopentadienyl)(2,7~di(4—methylphenyl)-3,6»
di-tert-butylfluorenvl)zirconium dichleride, di~n-
butylmethylene(cyclopentadienyl)(2,7—dinaphthyl—3,G—di—tert—
butylfluorenyl)zirconium dichloride, di-n-
butylmethylene(cyclopentadienyl)(2,7—di(4—tert—butylphenyl)—
3,6-di-tert-butylfluorenyl)zirconium dichloride,
diisobutylmethylene(cyclopentadienyl)(2,7~dimethyl—3,6—dim
tert-butylfluorenyl)zirconium dichloride,
diisobutylmethylene (cyclopentadienyl (2, 7-d1(2,4, 6-
trimethylphenyl)—B,6—dihtert—butylfluorenyl)zirconium
dichloride, diisobutylmethylene (cyclopentadienyl) (2, 7-

diphenyl-3, é~di-tert-butylfluorenyl)zirconium dichloride,

dilsobutylmethylene (cyclopentadienyl) (2, 7-di (3, 5~
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tert-butylfluorenyl)zirconium dichloride,
dibenzylmethylene(cyclopentadienyl)(2,7-di(4-tert 5
butylphenyl)-3,6-di-tert-butylfluorenyl)zirconium dichloride,
diphenethylmethylene(cyclopentadieryy/iy(2,7-dimethyl-3,6-di-
tert-butylfluorenyl)zirconium dichloride,
diphenethylmethylene(cyclopentadienyl)(2,7-diphenyl-3,6-di-
tert-butylfluorenyl)zirconium dichloride, 10

digigdnzhyasiime thylemefdyclopentadiepyl {2,k dimethyk3.6=0n: um
di-tert-butylfluorenyl)zirconium dichloride,

diditbenzhgdryl) methyléne(oyclppentadicanytlé2 Z-dipbeaylt:6-enyl) (2, 3, 6, 7-

di-tert-butylfluorenyl)zirconium dichloride,
tedifoumyl)methytene{Cyclopentadienyhchi-gimethyl-3,6-di 15 gichloride,

tert-butylfluorenyl)zirconium dichloride,

d idi¢crimyl)rethylsne{oyclopentagienyB (% &dipheny]-3.6:1dic 4 -methylphenyl) -

tert-butylfluorenyl)zirconium dichloride,

3, ditkkpheayletbymethyleneleyclopentadienyh (2,7-dimethyl- dichloride,
3,6-di-tert-butyifluorenyl)zirconium dichloride, di(!-phenyl 20

d iatbybmeihviene(eyelopentadiendl2 J-diphenyl-3,6-glitert-butyifluorenyh)_;

zirconium dichloride,

t editcyslohexylmethynethylepggeyglopentadienyl)(2,7-dimethyl- fichioride,
y

3,6-di-tert-butylfiuorenyl)zirconium dichloride, di (cyclohexylmeth

aimetwiens (eyciapentadieny) .<1inheoyl28 3 Gxdfersbutyfiuoreny)

zirconium dichloride,

bu@@@@%@%%ﬁwng?@M@?QQ@@%“%E%?Q®%“8%@Q¥Q§%§}@g§%G.L%ﬂichloride
6-di-tert-butylfluorenyl)zirconium dichloride, ’
dibenzylmethylene(cyclopentadienyl)(2,7—dimethyl—3,6wdi—tert—
butylfluorenyl)zirconium dichloride {in another term,
referred to as 1,3~
diphenylisopropylidene(cyclopentadienyl)(2,7—dimethy1—3,6wdi—
tert-butylfluorenyl)zirconium dichloride; hereinafter another
term shall be omitted),
dibenzylmethyiene(cyclopentadienyl)(2,7—di(2,4,6w
trimethylphenyl)—B,6—dimtert—butylfluorenyl)zirconium
dichloride, dibenzylmethylene{cyclopentadienyl)(2,7~diphenyl—
3,6-di-tert-butylflucrenyl)zirconium dichloride,
dibenzylmethylene (cyclopentadienyl) (2, 7-di (3, 5-
dimethylphenyl)~3,6-di—tert—butylfluorenyl)zirconium
dichloride, dibenzylmethylene (cyclopentadienyl) (2,3,6,7-
tetra-tert-butylfluorenyl)zirconium dichloride,

dib@nzylmethylene(cyclopentadienyl)(2,7—di(4—methylphenyl)w
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di(cyclopentylmethyi)methylene(cyclopentadienyl)(2,7 5
diphenyl-3,6-di-tert-butylfluorenyl)zirconium dichloride,
di(naphthylmethyl)methylene(cyclopentadienyl)(2,7-dimethyl-
3,6-di-tert-butylfluorenyl)zirconium diéhforide,
di(naphthylmethyl)methylene(cyclopentadienyl)(2,7-diphenyl_-
3,6-di-tert-butylfiuorenyl)zirconium dichloride, 10
di(biphenylmethyl)methylene(cyclopentadienyi)(2,7-dimethyi- 3,

31 ARy MUt hZREHILIM dighlerite um dichloride,

_di(biphenylmethyl)methylene(cyclopentadienyl)(2,7-diphenyl-

d1Be8. gt R BhBAMIB AYIYZifpRitim dichiaride| Zhenzidytaphthyl-3, 6-di~
butyl)methylene(cyclopentadienyl)(2,7-dimethyl-3,6-di-tert 15

tepunyitffore Ayl girconium dictlordebenzyl)(n- dichloride,

_butyl)methylene(cyclopentadienyl)(2,7-diphenyl-3,6-di-tert- butylfluorenyl)

dibpeenibnedichloride cyclopentadienyl) (2, 7-di (4-tert-
(benzyl)(cumyl)methylene(cyclopentadienyl)(2,7-dimethyl-3,6-

bugidarbbutylfluctefylizirconiumidichidride; 20enyl) zirconium dichloride,
(benzyl)(cumyl)methylene(cyclopentadienyl)(2,7-diphenyl-3,6-

dipli-terebotylfearepykziecomun siehatdiienyl) (2, 7-dimethyl-3, 6-di~
cyclopropylidene(cyclopentadienyl)(2,7-dimethyl-3,6-di-tert- butylfluorenyl)

tezirebniupl dichtorigey 1) zirconium dichloride,
cyclopropylidene(cyclopentadienyl)(2,7-diphenyl-3,6-di-tert 2 9

di butylduoreDybzirconium dighioddentadienyl) (2, 7-diphenyl-3, 6-di-
cyclobutylidene(cyclopentadienyl)(2,7-dimethyl-3,6-di-tert-

te butptiugrenylzireonjum.dickigriden cyclobutylidene(cyclopentadignyh) 1 o 1 ge ,
(2,7-diphenyl-3,6-di-tert

di(benzhydryl)methylene(cyclopentadienyl)(2,7~dimethyl—3,6~

di-tert-butylflucrenyl)zirconium dichloride,
di(benzhydryl)methylene(cyclopentadienyl)(2,7~diphenyl-3,6~
di~tert-butylfiuorenyl)zirconium dichioride,
di(cumyl)methylene(cyclopentadienyl)(2,7—dimethyl~3,6—di—
tert-butylflucrenyl) zirconium dichloride,
di(cumyl)methylene(cyclopentadienyl)(2,7—diphenylm3,6—di—
tert-butylfluorenyl)zirconium dichloride,
di(l—phenylmethyl)methylene(cyclopentadienyl)(2,7—dimethyl~
3,6-di-tert-butylflucrenyl)zirconium dichloride, di(l-phenyl~
ethyl)methylene(cyclopentadiemyl)(2,7~diphenyl—3,6mdi—tert—
butyifluorenyl)zirconium dichloride,
di(cyclohexylmethyl)methylene(cyclopentadienyl)(2,7—dimethylw
3,6~di-tert-butylfluorenyl)zirconium dichloride,

di(cyclohexylmethyl)methylene(cyclopentadienyl)(2,7—diphenylw
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5 butylfluorenyl)zirconium dichloride, cyclopentylidene (cyclopentadienyl)
(2, 7-dimethyl-3, 6-di-tert- butylfluorenyl)zirconium dichloride,
cyclopentylidene (cyclopentadienyl) (2, 7-diphenyl-3,6-di-tert-
‘butylfluorenyl)zirconium dichloride, 1& 8
cyclohexylidene(cyclopentadienyl)(2,7-dimethyl-3,6-di-tert- butylfluorenyl)
zirconium dichloride, cyclohexylidene (cyclopentadienyl) (2, 7-diphenyl-3,
6-di-tert- butylfluorenyl)zirconium dichloride,

3 Eyioheptylideretcyicidpemadiehyb(2; Zalimethyl-3,6-di-tert 15  dichloride,
butylfluorenyl)zirconium dichloride, cycloheptylidene
di(cyEopentiieny)t2 7vdiphenily3 Sadi-tert<butyEuroseriyd)zirconiny -
dichloride, dibenzylmethylene(cyclopentadienyl)(2,7-dimethyl-3,6
didigidtiyl-butglfldorenyt) zitoonium dichtende, Xi-hr 26n 1 um dichloride,
butylmethylene(cyclopentadienyl) (2, 7 -dimethyl-3, 6-dimethyl-

didutyffluorenyt)zirceniupi dichtorides rdibenzylmethytene(eyciopentagienyl)
(2,7-dimethyl-3,6-dicumyi- butylfluorenyl) zirconium dichloride, di-n-

dipitynyethletied tyclepentadigniy)(2.d dimegthyl-3:e-gicumyl 30  dichlioride,

butylfluorenyl)zirconium dichloride,

aidibepryimetimdens(Cyelopentadienyd)(2 Vodimetay-3:6- di(trimethylsiy) ny 1 -

-butylfluorenyl) zirconium dichloride, di-n-

3, swyhmetbylene(cyglopentadienyl) ;. 7-dimethyl-3,6 5 dichloride,
di(trimethylsilyl)-butylfluorenyl)zirconium dichloride,
di{naphthylmethyl)methylene(cyclopentadienyl)(2,7—diphenyl—
3,6-di-tert-butylifluorenyl)zirconiunm dichloride,
di(biphenylmethyl)methylene(cyclopentadienyl)(2,7—dimethylw
3,6-di-tert-butylfluorenyl)zirconium dichloride,
di(biphenylmethyl}methylene(Cyclopentadienyl)(2,7—diphenyl—
3,6~di-tert-butylfluorenyl)zirconium dichloride, {benzyl) (n-
butyl)methylene (cyclopentadienyl) (2, 7-dimethyl-3, 6~di-tert—
butylfluorenyl)zirconium dichloride, (benzvyl) (n~
butyl)methylene{cyclopentadienyl) (2, 7-diphenyl-3, 6-di-tert-
butylfluorenyl)zirconium dichloride,
(benzyl)(cumyl}methylene(cyclopentadienyl)(2,7-dimethyl—3,6—
di-tert-butylfluorenyl)zirconium dichloride,
(benzyl}(cumyl)methylene{cyclopentadienyl}(2,7—diphenyl—3,6—
di-tert-butylfluorenyl)zirconium dichloride,
cyclopropylidene {cyclopentadienyl) (2, 7-dimethyl-3, 6-di-tert-
butylfluorenyl)zirconium dichloride,

cyclepropylidene (cyclopentadienyl) (2, 7-diphenyl-3, 6-di-tert-



(11

10

20

dibenzylmethylene(cyclopentadienyl)(2,7-dimethyl-3,6-

diphenyl-butylfluorenyl)zirconium dichloride, di-n-

butylmethylene(cyclopentadienyl)(2,7-dimethyl-3,6-diphenyl-

butylfluorenyl) zirconium dichloride, 18 9

dibenzylmethylene(cyclopentadienyl)(2,7-dimethyl-3,6-

dibenzyl-butylfluorenyl) zirconium dichloride, di-n-

butylmethylene(cyclopentadienyl)(2,7-dimethyl-3,6-dibenzyl-

bu&mgﬁlh‘é%ﬁﬁ)ﬂiﬁcmmﬂ@i@moride, dichloride,
dibenzylmethylene(cyclopentadienyl)(2,7-dimethyl-3,6 15

CYgiktathsbtfinereryd)zivpenitatdichiotité 2dindimethyl -3, 6-di~tert -
butylmethylene(cyclopentadienyl)(2,7-dimethyl-3,6-dimethyl-

buiy fluetsrayzitcohivmrdichloride, dichloride,
diphenylmethylene(cyclopentadienyl)(2,7-dimethyl-3,6-di-tert-

cybdytluorenydezircomurhadiehlosdes2@ 1) (2, 7-diphenyl-3, 6-di-tert-
diphenylmethylene(cyclopentadienyl)(2,7-diphenyl-3,6-di-tert-

bubyty fllrecersy)yditconiumrdichioride, di(p- dichloride,
tolyl)methylene(cyclopentadienyl)(2,7-dimethyl-3,6-di-tert- butylfluorenyl)

cyritegriurmidichleride gitn-tobhmethyiene(cyglopentadienyl) 3, 6-q: —tert-
(2,7-diphenyl-3,6-di-tert 3 1 butylfluorenyl)zirconium dichloride, di(p-

buchibraphenyhmethylenetcysiopentadienyl)(2,7-dimethyl-3,6-di- dichloride,
tert-butylfluorenyl)zirconium dichloride, di(p-

cyehlotephepyhmethylenetcysiopentadiemyi)(2 7-diphepr=3,6 5 3 ¢-gi-terc-
ditert-butylfluorenyl)zirconium dichloride, di(m-

buehloraphenyl) methylepg(cyelopentadienyl)(2,7-dimethyl-3,6-di- dichloride,

cyclohexylidene{cyclopentadienyl)(2,7~dimethyl—3,6—di~tert—
butylfluorenyl)zirconium dichloride,
cyclohexylidene(cyclopentadienyl}(2,7wdiphenyl~3,6—diwtert—
butylfluorenyl)zirconium dichloride,
cycloheptylidene(cyclopentadienyl)(2,7—dimethyl—3,6wdi—tert~
butylflucrenyl)zirconium dichloride,
cycloheptylidene(cyciopentadienyl)(2,7wdiphenyl~3,6—dimtert—
butylfluorenyl)zirconium dichloride,
dibenzylmethylene(cyclopentadienyi)(2,7—dimethyl—3,6w
dimethyl-butylfluorenyl)zircenium dichloride, di-n-
butylmethylene(cyclopentadienyl)(2,7~dimethyl—3,6—dimethyl—
butylflucrenyl)zirconium dichloride,
dibenzylmethylene(cyclopentadienyl)(2,7—dimethyi—3,6—dicumyl—
butylfluorenyl)zirconium dichloride, dl=n-

butylmethylene(cyclopentadienyl)(2,7—dimethyim3,6—dicumyl—
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tert-butylfluorenyl)zirconium dichloride, di(m-
chlorophenyl)methylene(cyclopentadienyl)(2,7-diphenyl-3,6-di-
tert-butylfluorenyl)zirconium dichloriﬂg,odi(p 10
bromophenyl)methylene(cyclopentadienyl)(2,7-dimethyl-3,6-di-
tert-butylfluorenyl)zirconium dichloride, di(p-
bromophenyl)methylene(cyclopentadienyl)(2,7-diphenyl-3,6-di-

tert-butylfluarenyl ichloride, di(m- - .
trlfluoromethy @%e%n%/%)%e%tﬁqmne(cyclopentad|enyl)(2 715 dichloride,

i rterthutylflugrenyl)zirconium dichlo r| e
« g%&%?%}&%%r%éﬁﬁllpﬂégn?et e%{efcy%pi fadlen%?jéhiyl 3,6~
utylfluor yI)Z|rcon| dichlorid
dlﬁ%&?ﬁ#&g ome lgh(te}gny Pfr%yl%neli1 pen?aé}éhlﬂ)(ﬁlﬁc%%?ﬂﬁh@?s di-n-
U rt bu,t Iflu ren )Z|rco i dICh
b Pi’% trifllo ro%ne gny UC y}ené/(]((ijgllaf)jntg(‘jf[(‘if?ﬁlm/2173 6-
hen r Iquo enyl)zirconium dichloride,
dlg{";p te%ltbgL}fGLIpﬁ Hyllgm% A9ciBREthtieny N2 Fidimethyl-3iichloride,
g 6-di- te t-but IfI oren I)Z|rcon|um dichloride,
R AL Ioh ORGP WABHEIE o pEtalibhy Bz by L3, 6~
dj he l-3,6- d| test-butylfluorenyl)zirconium dichloride,
%if ng )W&ﬁ?%ﬁé@ﬁ%ﬁéh‘f&dlenyl)(z@ldiﬁ‘réiﬁyld@r di~-n-
3, 6 di-tert- butylfluorenyl)zwcomum dichloride, di(p-n-

DU e AT REthG e SR eh ARy &, 7 dibﬁééh\}'PB’fB—&l@ diphenyl-

tert- butylfluorenél)zwconlum dichloride, di(p-
PUbigHemM Rty ehetelobehtadienyl)(2, 7-dimethyl-3,6-di- dichloride,

tert-butylfluorenyl)zirconium dichloride, di(p-
dlbenzylmethylene(cyclopentadlenyl)(2,?~dimethyl~3,6—

dibenzyl-butylfluorenyl)zirconium dichloride, di-n-
butylmethylene(cyclopentadienyl)(2,7—dimethyl—3,6—dibenzyl—
butylfluorenyl)zirconium dichloride,
dibenzylmethylene(cyclopentadienyl)(2,7—dim@thyl—3,6—
dimethyl-butylfiucrenyl) zirconium dichlceride, di-n-
butyimethylene(cyclopentadienyl)(2,7wdimethylw3,6—dimethyl—
butylfluorenyl)zirconium dichloride,
diphenylmethylene(cyclopentadienyl)(2,7—dimethyl—3,6wdi—tert—
butylfluorenyl) zirconium dichloride,
diphenylmethylene(Cyclopentadienyl)(2,7—diphenyl~3,6—di—terﬁ—
butylflucrenyl)zirconium dichioride, di(p-
tolyl)methylene (cyclopentadienyl) (2, 7-dimethyl-3, 6-di-tert-
butylfluorenyl)zirconium dichloride, di {p-

tolyl}methylene(cyclopentadienyl)(2,7mdiphenyl~3,6-di—tert—
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biphenyl)methylene(cyclopentadienyl)(2,7-diphenyl-3,6-di-
tert-butylfluorenyl) zirconium dichloride, di (1 10
naphthyl)methylene(cyclopentadieny)2,7-dimethyl-3,6-di-
tert-butylfluorenyl)zirconium dichloride, di(1-
naphthyl)methylene(cyclopentadienyl)(2,7-diphenyl-3,6-di-
tert-butylfluorenyl) zirconium dichloride, di(2-

putpphityraethylenelcyclopgntadienyl)(2, 7-dimethyl;3;6:di 15 di (p-

tert-butylfluorenyl)zirconium dichloride, di(2-

ch Nephtdmetylene(eyclopent iSEééQ@aE’QM&?PV'ﬁ’,@ghimethyl—3, 6-di-

tert-butylfluorenyl)zirconium dichloride,

e ARRDIVIMEIVIMathylene(cyclgpentadienyle, 7-dimethyl- di (p-

3,6-di-tért-butylfluorenyl)zirconium dichloride, 20

ch gé(P é%?ﬁé@%‘yef%}ﬁlg ?Srg(?effé%?&ﬁt%%%'gﬁ_ﬁ( diphenyl; eny1-3, 6-

,6-diter ylfluorenyl)zircoriium dichloride,
did 0&@%%'8“ @X‘&%‘%m%}%“)eé%!o %ﬁ%d'e”Y')(z%‘9&:’2%“%’&'3@ A di (m-
I-tert-but uorenyl§2| conium dichloride, di(p-

isopropylphenyl)methylene(cyclopentadienyl)(2,7-diphenyl-3,6 3 3 )
o e o R BB o (S eyttt -
yclopentadienyl) (2, 7-dimethy| 3, 6-di-tert-butylflugrenyl) zirconium ,
teéﬁéﬁgﬁgg,g g}l ér?éf?yﬁrﬁé%@ﬂ‘{h‘é?hylene (cyclgbgﬂﬂa‘a‘?elrﬁfbf(z, di (m-
i | 5 3, 6-di-tert-butylflugrenyl) zirconium dichloride

ch%é&ﬁ%é%wwm ¥Ry HEE? e t8 6t di-thrE Wiyt drenyf§ ~ 91

zirconium dichloride,

e ey isiy et Gy idpdntaaRpY R, 7-dipheny R Gidiieice di (p-

bromophenYl)methylene(cyclopentadienyl}(2,7—dimethyl~3,6mdiw
tert-butylfluorenyl}zirconium dichloride, di (p-
bromophenyl)methylene(cyclopentadienyl)(2,7wdipheny1—3,6—di~
tert-butylfluorenyl)zirconium dichloride, di (m-
trifluoromethylphenyl)methylene (cyclopentadienyl) (2,7~
dimethyl-3, 6~di-tert-butylfluorenyl) zirconium dichloride,
di(m-trifluoromethylphenylimethylene {cyclopentadienyl) (2,7~
diphenyl-3,6-di~-tert-butylfluorenyl)zirconium dichioride,
di{p-trifluoromethyl-phenyl)methylene {cyclopentadienyl) (2,7~
dimethyl-3, 6-di~tert-butylfluorenyl) zirconium dichloride,
di(p-trifluoromethylphenyl)methylene {cyclopentadienyl) (2,7~
diphenyl-3, 6-di-tert-butylflucrenyl) zirconium dichloride,
di{p-tert-butylphenyl)imethylene (cyclopentadienyl) (2,7~
dimethyl~3, 6-di-tert-butylfluorenyl) zirconium dichloride,

di(p-tert-butylphenyl)methylene (cyclopentadienyl) (2,7~
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butylfluorenyl)zirconium dichloride and the like. 10 [0049] Further,
included as well therein are compounds obtained by changing "zirconium"
of the compounds described above to "hafnium" and "titanium" and
metallocene compounds obtained by changing "dichloride" thereof to
"difluoride”, 15 "dibromide™” and "diiodide" and changing "dichloride”
thereof to "dimethyl" and "methylethyl". [0050] The metallocene
compound (I% can be produced by a publicli/éknown process, and a

91 BR&duittion professtherafor 20 sha Mot spécificalBe Féstricted dgh 1oride,
_publicly known process includes, for example, production processes
di él@§@r‘g{ébt| i DVG2001/2 71PN AR WOZO04DE T EIB Wph.Wére Applistlyy 1 -
the present applicants. [0051] 34 The metallocene compound (1)
3+ Gederifetrabove vart bearevdiore oF iméombinatidhcstitwbisemore di (p-n-
kinds thereof. [0052] (lI-1) Organic aluminumoxy compound: 5
DURNRDREAe S WHIGH hagd sotarpablichibesryknown tadibs esed-as, 6-di-
they are as the organic aluminumoxy compound (lI- 1) (referred to as the
tegsmpehgnt (koY rnthe)present: spacification) used fdrqurodacing the  di (p-
syndiotactic propylene polymer (A), and they include, to be specific,
bipbmpplhdsthnylene (cyclopentadienyl) (2, 7T-dimethyl-3, 6-di-
tert-butyiflucrenyl)zirconium dichloride, di {p-
biphenyl)methylene (cyclopentadienyl) (2, 7-diphenyl-3, 6~di-
tert-butylfluorenyl) zirconium dichloride, di(l-
naphthyl)methyleﬁe(cyclop@ntadienyl)(2,7wdimethyl—3,6—di—
tert-butylflucrenyl)zirconium dichloride, di(l-
naphthyl)methylene (cyclopentadienyl) (2, 7-diphenyl-3, 6~di-
tert-butvlflucrenyl)zirconium dichloride, di(2-
naphthyl)methylene (cyclopentadienyl) {2, 7-dimethyl-3, 6~-di-
tert-butylfluorenvl)zirconium dichloride, di (Z2-
naphthyl)methylene (cyclopentadienyl) (2, 7-diphenyl-3, 6~di-
tert-butylfluorenyl)zirconium dichloride,
di(naphthylmethyl)methylene(éyclopentadienyl)(2,7~dimethyl—
3,6-di-tert-butylfluorenyl)zirconium dichloride,
di(naphthylmethyl)methylene (cyclopentadienyl) (2, 7-diphenyl-
3,6-ditert-butylfluorenyl)zirconium dichleoride, di (p-
isopropylphenyl)methylene (cyclopentadienyl) (2, 7-dimethyl-3, 6-

di-tert~butyiflucrenyl)zirconium dichloride, di(p-

isopropylphenyl)methylene (cyclopentadienyl) (2, 7-diphenyl-3, 6-
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10 represented by the following Formula [2] and/or [3]: [0053] [Chem. 2]
R-(-11-O -r31R.2R ... [21 "41---0 R [3] [0054] 15 (in Formula [2]
described above, R each represents independently a hydrocarbon group
having 1 to 10 carbon atoms, and n reptesents an integer of 2 or more)
and (in Formula [3] described above, R represents a hydrocarbon group
having | to 10 carbon atoms, and n represents an 20 integer of 2 or
‘more). In particular, aluminoxanes in which 3 5 R is methyl and in which n

A5 BegrimBie; ipréferabR0 o tererdrerused. A small amount of ahichloride,
organic aluminum compound may be mixed in the above aluminoxanes.

dY(0bssh Hmithetireseneinientore benzénednsolgblerrgarie, 7-dimethyl~
aluminumoxy compounds shown as an example in Japanese Patent

3 [Kppiication La-Open. Nor 28687/199C car tre used. Further, capabtéwdbride,
being suitably used as well are organic aluminumoxy compounds

didestribed i JapanésePaterit10Applichtion halOpenIN G2, 67305/ 1890/ 1 -
and aluminoxanes having two or more kinds of alkyl groups described in

3, Japanesert-butylfluorenyl) zirconium dichloride,

diphenylsilylen@(cyclopentadienyl)(2,7—dimethyl—3,6—diwtert~

butylfluorenyl)zirconium dichleoride,

diphenylsilylene{cyclopentadienyl) {2, 7-diphenyl-3, 6-di-tert-
butylfluorenyl)zirconium dichloride and the like.

[0049]
Further, included as well therein are compounds
obtained by changing “zirconium” of the compounds described

above to “hafnium” and “titanium” and metallocene compounds

obtained Dby changing “dichloride” thereof to “difluoride”,
“dibromide” and “diiodide” and changing “dichloride” thereof
to “dimethyl” and “methylethyl”.

[0050]
The metallocene compound (I} can be produced by a
publicly known process, and a production process therefor
shall not specifically be restricted. The publicly known

process includes, for example, production processes described

in WO2001/27124 and WO2004/087775 which were applied by the
present applicants.

[0051]
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Patent Application Laid-Open No. 24701/1990 and Japanese Patent
Application Laid-Open No. 103407/1991. The "benzene- insoluble”
organic aluminumoxy compound means that an Al 15 component soluble
in benzene of 60C accounts for usually 10 % or less, preferably 5 % or
less and particularly preferably 2 % or less in terms of an Al atom and
that it is insoluble or scarcely soluble in benzene. [0056] 20 The organic

alumi o] pno inc ifie ethylaluminoxan
repre@g?eg%g%%?‘gf%ﬁing F%%)ng%43:g]tgg)5§%fc%r§"]rﬁ.e §]< 3 Cﬁ? -ocam be
us EhLL1s0f me R 4119058 fin,Formula [4), R reprsents alydrocarbon
group having 1 to 10 carbon a oms, and'm and n each represen
é%céeﬁqendently an 5 integer of 2 or more). The above modified
methylaluminoxane is prepared by using trimethylaluminum and
(Tfll_klxt/l'algminum other than trimeth%laluminum-. The above modified
e ylaﬁﬁ%fﬁ%‘;(aﬁefﬁ]”fsuéﬁgﬁ{ ra ;9 %gﬁeWﬁMAO. Such MMAO can be

prepared hy 10 methods described in US4960878 and US5041584.
Prod R CH = pr AR By USinG Ginicthy BinG a7 known can

. triisobutylaluminum and in which R is isobutyl are
be used as they are as the organic aluminumoxy compound (II-

1}  {referred to as the component (I1-1) in the present
specification) used for producing the syndiotactic propylene
polymer (&), and they include, to be specific, compounds
represented by the follewing Formula [2] and/or [3]:

[0053]

[Chem. 2]

R_f*?J"“OﬂE*Aﬂig

R - [2]
—(—Aiu-—moarn—
R (3]
[0054]
(in Formula (2] described above, R each rapresents

independently a hydrocarbon group having 1 to 10 carbon atoms,
and n represents an integer cf 2 or more) and

(in Formula [3] described above, R represents a hydrocarbon
group having 1 to 10 carbon atoms, and n represents an

integer of 2 cr more). In particular, aluminoxanes in which
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commercially produced under the names of MMAO and TMAO by Tosoh
Finechem Corporation and the like. Such MMAO is 15 aluminoxane which
is improved in solubility in various solvents and a storage stability, and to
be specific, it is soluble in aliphatic hjdrocarbons and alicyclic
hydrocarbons unlike aluminoxanes which are insoluble or scarcely
soluble in benzene such as the compounds represented by Formulas [2]
20 and [3] described above. [00591 Further, the organic aluminumoxy

R donpBundiihclGdes 9 well i organié aldmmameRycompbaigrably 10 or
containing boron 3 7 represented by the following Formula [5]: [0060]
TOfche’ 8] RERE Rd | SAOSOB-D-MIRYNRACL. C8] 5 [00F} {in  aluminum
Formula [5], R" represents a hydrocarbon group having 1 to 10 carbon
CORRMYSI AR PaybE tHe Sanieigs abdifferertufrdrreactesther and
represents a hydrogen atom, a halogen atom or a hydrocarbon group
[R&ving 1 to 10 carbon atoms). 10 (11-2) Compound reacted with the
cross-linked metallocene compound (A) to form an ion pair: A compound
(11-2) (herklraftep refeered tolagtheion, benzene-insoluble organic
aluminumoxy compounds shown as an example in Japanese Patent
Application Laid-Open No. 78687/1990 can be used. Further,
capable of being suitably used as well are organic
aluminumoxy compounds described in Japanese Patent
Application Laid-Open No. 167305/1990 and alumincxanes having
two or more kinds of alkyl groups described in Japanese
Patent Application Laid-Cpen No. 24701/1990 and Japanese
Patent Application Laid-Open No. 103407/1991. The “benzene-
insoluble” organic ealuminumoxy compound means that an Al
component scluble in benzene of 60°C accounts for usually
10 % or less, preferably 5 % or less and particularly
preferably 2 % or less in terms of an Al atom and that it is

insoluble or scarcely scluble in benzene.
[0C56]
The organic aluminumoxy compound includes modified
methylaluminoxane represented by the following Formula [4]:
{00573

{Chem. 3]
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ionic compound” or "the component (11-2)") which is reacted with the
cross-linked metallocene compound (1) used for 15 producing the
syndiotactic propylene polymer (A) and which forms an ion pair includes
Lewis acids, ionic compounds, borarfeftompounds and carborane
compounds each described in Japanese Patent Application Laid-Open
No. 501950/1989, Japanese Patent Application Laid Open No.
_%2036/1989, 20 Japanese Patent Application Laid-Open No.
%@@Eﬁ%ﬁf& atent Application Laid-Open No. 179006/1991,
Japanese Patent!Application Laid-Open No. 207703/1991, 38 Japanese
Patdfit Applicatich Laid-Open No.[247704/1991 and USP 5321106.
Further, heteropoly compounds and isopoly compounds -can be listed as
[N The preferably used ionic compound is a compound represented by
the following Formula [6]: 5 [0062] [Chem. 5] R9 Re Rf-B-Rh R' ... [61
(i o083 M Eermdla[6R RepimchidessHe, darbenioartationy oxopiume vii0ig 1 to
cation, ammonium cation, phosphonium cation, cycloheptyltrienyl cation,
1 0feproceniunatation havidgmtransition metah ame the: ikey antrREtocRBenayl vy an
be the same as or different from each other and are an organic group,
integer of 2 or more).

The above modified methylaluminoxane 1s prepared by
using trimethylaluminum and alkylaluminum othar than
trimethylaluminum. The above modified methylaluminoxane [4]
is generally called MMAO. Such MMAC can be prepared by
methods described in US4%60878 and US5041584. Products which
are prepared by using trimethylaluminum and
triisobutylaluminum and in which R is isobutyl are
commercially produced under the names of MMAO and TMAO by
Tosoh Finechem Corporation and the like. Such MMAD 1is
aluminoxane which 1is improved in solubility in various
solvents and a storage stability, and to be specific, it is
soluble in aliphatic hydrocarbons and alicyclic hydrocarbons
uniike aluminoxanes which are insoluble or scarcely soluble
in benzene such as the compounds represented by Formulas [2]
and [3}! described above.

[0059]
Further, the organic aluminumoxy compound includes as

well an organic aluminumcoxy compound containing boron
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preferably an aryl group. 15 [0064] The carbenium cation described above
includes, to be specific, tri-substituted carbenium cations such as
triphenylcarbenium cation, tris(methylghenyl)carbenium cation,
tris(dimethylphenyl)carbenium cation and the like. 20 [0065] The
ammonium cation described above, to be specific, trialkylammonium
cations such as trimethylammonium cation, 39 triethyiammonium cation,

T eR e propyt)ammoniaint cation Ltriisdpropylammidnium cation,
tri(n-butyllammonium cation, triisobutylammonium cation and the like,

L 9 §-dialkylanilinium cations such as N,N-dimethylanilinium cation, N,N 5

diethylanilinium cation, N,N-2,4,6-pentamethylanilinium cation and the

[ Chikm and] dialkylammonium cations such as diisopropylammonium cation,
dicyclohexylammonium cation and the like. [0066] 10 The phosphonium
cation desgribed above includes, to be specific, triarylphosphonium

FQ\Qations siich as tri denylphosphonium cation,

tiastrasthgphanyBphosphonium cation, tris(dimethylphenyl)phosphonium

Ruéation and the likeM [9067] 1§ ﬁLnong the compounds described above,
Re+ is preferably the carbe A cation and the ammonium cation, and it
is

[0061]

(in Formula [85], R® represents a hydrocarbon group having 1
to 10 carbon atoms, and RY may be the same as or different
from each other and represents a hydrogen atom, a halogen
atom or a hydrocarbon group having 1 to 10 carbon atoms).
(II-2) Compound reacted with the cross-linked metallocene
compound {A) to form an ion pair:

A compound (II-2) {hereinafter referred to as “the
ionic compound” or “the component (II-2)”) which is reacted
with the cress-linked metallocene compound (I} used for
producing the syndiotactic propylene polymer (A) and which
forms an ion pair includes Lewis acids, ionic compounds,
borane compounds and carborane compounds each described in
Japanese Patent Application Laid-Open No. 501950/1989,
Japanese Patent Application Laid-Open No. 502036/1988,
Japanese Patent Application Laid-Cpen No. 179005/1991,
Japanese Patent Applicaticon Laid-Open No. 179006/1991,

Japanese Patent Application Laid-Open No. 207703/1991,



particularly preferably triphenylcarbenium cation, N,N- dimethylanilinium
cation and N,N-diethylanilinium cation. [0068] 20 The carbenium salts
include, to be specific, triphenylcarbgenium borate, triphenylcarbenium
tetrakis(pentafluorophenyl)borate,-trlpﬁenylcarbenium
tetrakis(3,5-ditrifluoropmethylhenyl)borate, tris(4- methylphenyl)carbenium
tetrakis(pentafluorop_henyl)borate, 40 tris(3,5-dimethylphenyl)carbenium
tetrakis(pentafluorgphenyl)horate and the like. [Q069] .Tri - itute

i ket gl i e e Pl e i LR
the like can be listed as the ammonium salts. The trialkyl-substituted

3 o 8 15 0 ShRoT R Am A W ebo Y Componds
tetraphenylborate, tripropylammonium tetraphenylborate, ,

A G by ARG tor Ao S ety oGt comoeund. s
tetrakis(p-tolyl)borate, trimethylammaonium tetrakis(o-tolyl)borate, tri(n-

2 IR RHHoRitT fetkistPeméfiatfoptienyfiorate, ﬁi@ﬂ%%ém%drﬁum
tetrakis(pentafluorophenyl)borate, tripropylammonium

5 [Ot@ﬁ%ﬂ(is(pentaﬂuorophenyl)borate, 15 tripropylammonium

tetrakis(2,4-dimethylphenyl)borate, tri(n- butyllammonium

{Cft@ﬁ‘aki@éS,5-dimethylphenyl)borate, tri(n- butyl)ammonium
tetrakisﬁétrtifluoromethylphenyl)borate,

Lo -

re R—B—R"
R e [8]
[0063]

In Formula [6}, R® includes K", carbenium cation, oxonium
10 cation, ammonium cation, phosphonium cation,
cycloheptyltrienyl cation, ferrcocenium cation having
transition metal and the like, and Rf to R* may be the same as
or different from each other and are an organic group,
preferably an arvl group.
15 [0064]

The carbenium cation described above includes, to be
specific, tri-substituted carbenium cations such as
triphenylcarbenium caticn, tris(methylphenyl)carbenium cation,
tris(dimethylphenyl)carbenium cation and the like.

20 [C0065]
The ammeonium cation described above, to be specific,

trialkylammonium cations such as trimethylammonium cation,
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tri(n-butyl)ammonium tetrakis(3,5- ditrifluoromethylphenyl)borate,
tri(n-butyl)ammonium 20 tetrakis(o-tolyl)borate,
dioctadecylmethylammonium tetraphenylborate,
dioctadecylmethylammonium tetrakis(p- tolyl)borate,
dioctadecylmethylammonium tetrakis(o- tolyl)borate,
dioctadecylmethylammonium tetrakis(pentafluorophenyl)borate,

T o ks B eIy PRERMIDE®®: cat son,

dioctadecylmethylammonium tetra kis y pheny(f) borate,

di mgﬁyl mmonium . tetrakis (4-trtif. luoromethylphenyl) berate, . .
tmgli%g)ttgggg)ylmet ﬁgﬁ%noniu%?elt?gl{is@%%c(if'tlri%)u%{r] n?’e mﬁﬁ é“ﬁlﬂ)bor%?ét,mn’
diqctadecylimethylammonium and. the like. [0Q70] The . Dy
tmﬁll,(lg\l%2 i%?@ﬁféﬁm wﬁ%érjﬁuénalt%a}%él%e? {(l)rgib(iC Ef;‘ec?i |C%JN,I\$-UI§mHgfh§/f“aWIilnﬁ%l Hhium

tetraphenylborate, N,N 10 dimeth Ianigniu e )
Ca%ﬁ%ﬁs(peﬁ?a? uorop%senyl)mgfec,}/]l\rlr}ﬁ?Wrgéfﬁﬂ’/ﬁﬁmﬁfﬂ}n tetrdkison, N/ N-
a (;é S-Qitrifl oromethylphenyl)berate, N,N-diethylanilinium o
*GetrEgREnyIBorars. N,N-S’lg Silinium’® tlrakis{pEntaAt OBy HBoratd 1 un

N,N-diethylanilinium_ tetrakis(3,5-ditrifluoromethylphenyl)borate, N,N-2,4,6
caE fentitiethyinilidioeettipheryidor kel IRz A Y  cations such  as

. pentamethylanilinium tetrakis(pentafluorophenyl)borate and the 'Like.
dlﬁ@@gfppylammonlunl cation, dicyclohexylammonium cation and

the like.
[0C6E]

The phosphonium cation described above includes, to be
specific, triarylphesphonium cations such as
triphenylphosphonium cation, tris{methylphenyl)phosphonium
cation, tris(dimethyliphenyl)phosphonium cation and the like.

[00867]

Among the compounds described above, R* is preferably
the carbenium cation and the ammonium cation, and it is
particularly preferably triphenylcarbenium cation, N, N-

dimethylanilinium cation and N,N-diethylanilinium cation.

[0068]

The carbenium salts include, to be specific,
triphenylcarbenium borate, triphenylcarbenium
tetrakis (pentafluorophenyl)beorate, triphenylcarbenium
tetrakis (3,5~ditrifluoropmethylhenyl)borate, trisi{d-

methylphenyl)carbenium tetrakis (pentafluorophenyl)borate,
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The dialkylammonium salts include, to be specific, 20
di(l-propyl)ammonium tetrakis(pentafluorophenyl)borate,
dicyclohexylammonium tetraphenylbgrate and the like. [0072] In addition
to the above compounds, ionic compounds disclosed (Japanese Patent
Application Laid-Open No. 4 2 51676/2004) by the present applicants can
be used as well without any limitations. [0073] The ionic compounds

«» fesaribed above can he used.in,a 5 mixjure of two or more kinds thereof.

[0074] (11-3) Organic aluminum compound: The organic aluminum

+eLPIPAU (@e(rlllt%)f(lrggﬁg%@n )"Ebc?r%%p%@%ﬂé}ll %%1 ipethe present

specification) used for producing the syndiotactic propylene polymer
Ed@%' cludes, for example, an organic aluminum compound represented by
the following Formula [7] and an alkyl complex compound of a first group

oAl (ORBRRXAILT (s Eoriula 171, B SHt 46 may be arid as or 7
S S RRrARG Tl 4 Ehbon afohis X ERPRCGG s Pafohen aif, The. Like
can be listed as the ammonium salts.

The trialkyl-substituted ammonium salts include, to be
specific, triethylammonium tetraphenylborate,

tripropylammonium tetraphenylborate, tri(n-butyl)ammonium

tetraphenylborate, trimethylammonium tetrakis (p-tolyl)borate,

trimethylammonium tetrakis{o-tolyl)borate, tri{n-
butylammonium tetrakis (pentafluorophenyl)borate,
triethylammonium tetrakis (pentafluorophenyl)borate,
tripropylamﬁonium tetrakls (pentaflucrophenyl)borate,

tripropylammonium tetrakis(2,4-dimethylphenyl)borate, tri(n-

butyl)ammonium tetrakis {3, 5-dimethylphenyl)borate, tri(n-

butyl)ammonium tetrakis (4d-trtifluoromethylphenyl)borate,
tri(n-butyl)ammonium tetrakis (3,5~
ditriflucromethylphenyl)borate, tri{n-butyl)ammocnium
tetrakis{o-tolyl)borate, dioctadecylmethylammonium
tetraphenylborate, dioctadecylmethylammonium tetrakis (p-
tolyl)borate, dioctadecylmethylammonium tetrakis (o-
tolyl)borate, dioctadecylmethylammonium

tetrakis{pentafluorcphenyl)borate, dioctadecylmethylammonium
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20 m is a number of O<m < 3; nis a number of 0 < n<3; p is a number of
0:p<3; g is a number of 0cq<3; and m + n + p + q is 3). The specific
examples of the above compound inglyde tri-n-alkylaluminums such as
trimethylaluminum, 4 3 triethylaluminum, tri-n-butylaluminum,
trihnexylaluminum, trioctylaluminum and the like; branched
trialkylaluminums such as triisopropylaluminum, triisobutylaluminum,

terrfasﬁg@r@y@h&mﬂe@hﬁgﬁ@ngw%aﬂawuna {riz2-meth ﬁ&&gﬂwﬂ}&mmum

tri-3 methylhexylaluminum, tri-2-ethylhexylaluminum and the like:

te@¥3&¥¥¥@W§ﬂEEMH€E§%5¥b waggg%éyﬁiﬁgﬁéﬁgﬁ:ﬁ%gmethylammonium

trlcyclooctylalumlnum and the like; triarylalu

te{rﬁh&@l@lug}rgg@lggg g@#?g% rJr%1 yd%) he Ilke dialkylaluminum

hydrides such as diisopropyla ||éobutylalum|num

dlggggg%%gm%rg like; alkean]aIumlnums represented by a forml,rla léils (3, 5-

(i-C4H9 erein x, y and z are positive numbers an

such as .15 isopren minum and the I|ke alkylalu _
dl%ﬁ@él es such a tjh §o ut)?%/ﬁrm?r”?ﬁ?m Fhethoxids® |§§é&m@F ﬁliﬁ%“omum and

th etqméﬁ e and the like; dialkylaluminum alkoxides such as
dime yralumlnum methoxide, diethylaluminum ethoxide, dibutylaluminum
{{pﬁ%ﬁlde and the 20 like;

The N,N-dialkylanilinium salts include, to be specific,
N, N-dimethylanilinium tetraphenylborate, N, N-
dimethylanilinium tetrakis(pentaflucrophenyl)borate, N, N~
dimethylanilinium tetrakis(3,5—ditrifluoromethylphenyl)borate,

N,N-diethylanilinium tetraphenylborate, N,N-diethylanilinium

tetrakis (pentafluorophenyl)borate, N,N-diethylanilinium
tetrakis(3,5-ditriflucromethylphenyl)borate, N,N~2,4,6-
pentamethylanilinium tetraphenylborate, N,N~2,4,6-

pentamethylanilinium  tetrakis (pentafluorophenyl)borate and
the like.
[00711
The dialkylammonium salts include, to be specific,
di{l-propyl)ammonium tetrakis (pentafluorcophenyl)borate,
dicyclohexylammonium tetraphenylborate and the like.
[0072]
In addition tec the above compounds, ionic compounds

disclosed (Japanese Patent Application Laid-Open No.
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alkylaluminum sesquialkoxides such as ethylaluminum sesquiethoxide,
butylaluminum sesquibutoxide and the 'like; alkylaluminums which have
an average composition represented, By a formula Ra2.5Al(ORDb)0.5 and
which are partially converted 4 4 to alkoxide; alkylaluminum aryloxides
such as diethylaluminum phenoxide, diethylaluminum
(2,6-di-t-butyl-4-methylphenoxide) and the like; 5 dialkylaluminum halides

51 suehasidimetylaluminym chigride , diefhylaluminum chlgride, .. 4 45 we1:

dibutylaluminum chloride, diethylaluminum bromide, diisobutylaluminum

wichigride,and the, Jikgialkylaluminum sesquihalides such as ethylaluminum
10 sesquichloride, butylaluminum sesquichloride, ethylaluminum

[ &esgyibromide and the like; partially halogenated alkylaluminums
including alkylaluminum dihalide such as ethylaluminum dichloride and

the likg,. dialkylalumi Q}{gr'de such as diethylaluminum hydride, 15 .
dibutyléeluminum hydride and t%eﬁﬁg;gé%ﬁgart?a@Vﬁdegélenéfee uéeg e

s glifalugnums inguing. alkylaluminy, dinydrides s as

ethylaluminum dihydride,  propylaluminum dihydride and the like; and

@lﬁ)ﬁlgluminums which are partially converted to alkoxide and 20 partially
a

ogenated, such as ethylaluminum euhoxychloride, butylaluminum
(IPyggxyégzhloride etklylllaluminum ethox%kgc_)mide and

rganid aluminum compou

The organic aluminum compound (II-3} (referred to as
“the component (II-3)” in the present specification! used for
producing the syndiotactic propylene polymer (A} includes,
for example, an organic aluminum compound represented by the
following Formula [7] and an alkyl complex compound of a
first group metal with aluminum represented by the fellowing
Formula [8]:
[007E5]

R*:AL (ORP) JHpX, [71]
{in Formula [71, R® and R® may ke same as or different from
each other and represent a hydrocarbon group having 1 to 15,
preferably 1 to 4 carbon atoms; X represents a halogen atom;
m is a number of 0<mZ=3; n 1s a number of 0=n<3; p is a
number of 0%p<3; g is & numper of 0=qg<3; and m + n + p + g
is 3).

The speclific examples of the above compound include

tri-n—alkylaluminums such as trimethylaluminum,
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the like. [0076] M'AlIRaa [8] 4 5 (in Formula [8] , M2 represents Li, Na or

K, and Ra represent a hydrocarbon group having 1 to 15, preferably 1 to

4 carbon atoms). LIAI(C2H5)4, LiAI(C7H15)4 and the like can be shown

as 5 the examples of the above com Sund. [0077] Further, compounds

similar to the compound represented by Formula [8] described above can

be used as well, and organic aluminum compounds obtained by bonding
or mare 10 aluminum com ds via a nitrogen atom cap be |

tr %V%%t%‘g’ heaiic [2H5)2AM(C %%rj]ﬁ\?’d:%ﬂ%f)‘% D the HkETa Ry ;.’St‘?e%-mimm,

as the above compounds, [0078]. Trimethylaluminum and
tr%r%%ﬁt%l%ﬁ“n%fﬁ%ﬁ Eé?égj 1 5re1fér]§%fy used as the organic aluminum

compound (II-3) since they are readily available. Further, the respective
bf%%@ﬁ%ﬁem TdeberiBed BHbve Which & Carriéd on alparticHate éafier ™ num.

can be used as well. 20 [0079]C (111) Carrier: The carrier (Ill) (referred to as
trhh%%&ﬁﬁﬁ&%&ﬁ%ﬁﬁmm’ ri~sec~butylaluminum, tri-tert-

putylaluminum, tri-Z-methylbutylaluminum, Lri-3-
nethylhexylaluminum, tri~2~ethylhexylaluminﬁm and the like;
tricycioalkylaluminums such as tricyclohexylaluminum,
tricyclooctylaluminum and the like;

triarylaluminums such as triphenylaluminum, tritolylaluminum
and the like;

dialkylaluminum hydrides such as diisopropylaluminum hydride,
diisobutylaluminum hydride and the like;

alkenylaluminums represented by a formula {1-CsHo} xAL, {CsHag) .

(wherein x, y and z are positive numbers, and z=2x) such as

isoprenylaluminum and the like;

alkylaluminum alkoﬁides such as iscbutylaluminum methoxide,
iscbutylaluminum ethoxide and the like;

dialkylaluminum alkoxides such as dimethylaluminum methoxide,
diethylaluminum ethoxide, dibutylaluminum butoxide and the
like;

aikylaluminum sesquialkoxides such as ethylaluminum
sesquiethoxide, butylaluminum sesquibutoxide and the like;
alkylaluminums which have an average composition represented

by a formula Raz sAl(ORb)y.s and which are partially converted
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in the present specification) used if necessary is an inorganic or organic
compound and is a granular or fine 4 6 particulate solid matter. [0080]
Among them, the inorganic compourfd4s preferably porous oxides,
inorganic halides, clay, clay minerals or ion 5 exchangeable lamellar
compounds. [0081] Capable of being used as the porous oxides are, to
be_specific, Si02, A1203, MgO, ZrO, Ti02, B203, Ca0O, ZnO, BaO, Th02,
Lo cdhiusites or mixtures containing the above compounds, 10 for example,
natural or synthetic zeolite, Si02-MgO, Si02- Al203, Si02-TiO2,
allgi824905) S1022C 203 1SiB2- TRIZMg@sand ithe hike: Amongthent;enox ide,
compounds comprising Si02 and/or A1203 as principal components are
digétérrdfo082} 15 Théindrganivutxided desdribetbalsoverndy containk.  the
small amounts of carbonates, sulfates, nitrates and oxide components
Lilk@eh as Na2CO3, K2C03, CaC0O3, MgCO3, Na2S04, A12(S04)3,
BaS04, KNO3, Mg(N03)2, AI(NO3)3, Na20, K20, Li20 and the like.
d140083]20.Fhe abovespdroas oxidesare differéntinhgropediesn agcording ri de,
to the kinds and the production processes, and the carriers preferably
diefsed havend particle diameteriefs3 to 300djimyprefarakty £0:40 300 pAN o i de,
and more preferably 20 to 200 p _
diethylaluminum bromide, diisobutylaluminum chloride and the

like;

alkylaluminum sesqguihalides such as ethylaluminum
sesquichloride, butylaluminum sesquichloride, ethylaluminum
sesquibromide and the like;

partially halogenated alkylaluminums including alkylaluminum
dihalide such as ethylaluminum dichloride and the like;
dialkylaluminum hydrides such as diethylaluminum hydride,
dibutylaluminum hydride and the like;

other partially hydrogenate alkylaluminums including
alkylaluminum dihydrides such as ethylaluminum dihydride,
propylaluminum dihydride and the like; and

alkylaluminums which are partially converted to alkoxide and
partially halogenated, such as ethylaluminum ethoxychloride,
butylaluminum butoxychloride, ethylaluminum ethbxybromide and

the like.
[00676]

M*A 1R, (8]
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m, a specific surface area falling in a range of 50 to 1000 4 7 m2/g,
preferably 100 to 700 m2/g and a pore volume falling in a range of
preferably 0.3 to 3.0 cm3/g. The abqye, carriers are used, if necessary,
after burned at 100 to 1000C, preferably 150 to 700C. 5 [0084] MgC12,
MgBr2, MnC12, MnBr2 and the like are used as the inorganic halides.
The inorganic halides may be used as they are and may be used after

(ircresheach by means of anall il a. wibiatingygillor the likg JAISO, o rasent 4
compounds obtained by 10 dissolving the inorganic halides in a solvent

hyBueh-a%,8lcohgland the:Jikeand then precipifating it in the farmeof fipe . 1,
particles by a precipitant can be used as well. [0085] Usually, clay is

at &omprised of clay minerals as 15 principal components. Also, the ion
exchangeable lamellar compound is a compound having a crystal

struqz%iwﬂ@%gh p'%%*ﬁ@%figlg?d%&m{%’c kicéﬂgear%ng%gosgﬁjown as

4 ,
parallel to each other by a weak bonding force, and ions contained

thethSE?ARﬁ‘f% gx%@ar{ eeab(Ji% A Ll_}argg rP;ééEOf Cf:lay minerals 20 comprises ion

exchangeablelamellar compounds. urtﬂer’, not only natural compounds
[OQHI Iso synthetic compounds can be used as the above clay, clay
minerals and ion exchangeable lamellar compounds. [0086]

Further, compounds similar to the compound represented
by Formula [8] described above can be used as well, and
organic aluminum compounds obtained by bonding two or more
aluminum compounds via a nitrogen atom can be listed. To be
specific, (CyHs)AIN(CaHs)AL{CsHs)» and the like can be listed
as the above compounds.

[0078]

Trimethylaluminum and triisobutylaluminum are
preferably used as the organic aluminum compound {(II-3} since
they are readily available.

Further, the respective components described above
which are carried on a particulate carrier can be used as
well.

[0079]
{III) Carrier:

The carrier (III) {referred to as “the component (III}”
in the present specification) used 1if necessary is an

inorganic or organic compound and is a granular or fine
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4 8 Further, clay, clay minerals and ionic crystal compounds of a
hexagonal closest packing type, an antimony type, a CdC12 type, a Cd12
type and the like can be shown as thesexamples of the clay, the clay
minerals and the ion 5 exchangeable lamellar compounds. [0087] The
above clay and clay minerals include kaolin, bentonite, kibushi clay,
gairome clay, allophone, hisingerite, pyrophyllite, micas, montmorillonites,

panermiddite, chldritesk@ pabtygorskite, kaolinite, nacrite, dickite, halloysite
and the like. The ion exchangeable lamellar compound includes

[ borystalline acid salts of polyvalent metals such as a- Zr(HAsO4)2H20,

a-Zr(HAsO4)2, a-Zr(KP0O4)2.3H20, a-Ti (HPO4)2, a- Ti(HAsO4)2-H20,

a-Sh204) 2H2Q,, y-ZHEPOA)G ¥nRitHROM Yn 4 5 TH(NH4ROAIZHZ0 6 rous

and the like. [0088] In the above clay, clay minerals and ion

oxiexcbangeable Jamellar eampeunds, a-yqlyme of poges haviag aradius of
20 A or more which is measured by a mercury penetration method is 20

exdHeferably Q1 cefg-onmore,particularly preferably 0.3 to 5 cc/g. In this
connection, the pore volume is measured for a pore radius in a range of

r023t0 3 X104 A by a mercury penetration method using a mercury
porosimeter. [0089] 4 9

Capable of being used as the porous oxides are, to be
specific, 810, Al;03;, Mg0, Zr0, TiO,, By0;, Cal, Znd, Ba0l,
ThO,, composites or mixtures containing the above compounds,
for example, natural or synthetic zeolite, 510,-Mg0O, Si0,~-
AlzC3, SiCp-Ti0z, Si0p-Vy0s, S510;-Crz03, 8i0,-Ti0,-Mg0 and the
like. Among them, compounds comprising 810, and/cr Al,0; as
principal components are preferred.

[0082]

The inorganic oxides described above may contain small
amounts of carbonates, sulfates, nitrates and oxide
components such as NapCCi, KpCO3, CaCOs, MgCOCs, Nar304, Al,(S04) s,
BaS0,, KNOsz, Mg (NCz),, ALl (NOs}:, Na0, K;0, Li»0 and the like.

(00837

The above porous oxides are different in properties
according to the kinds and the production processes, and the
carriers preferably used have a particle diameter of 3 to 300

wm, preferably 10 to 300 ugm and more preferably 20 to 200 pu

m, a specific surface area falling in a range of 50 to 1000
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When the compound havinga volume of pores with a radius of 20 A or
more of less than 0.1 cc/g is used as the carrier, the high polymerization
activity tends to be less liable to be ob%ained. 5 [0090] The clay and the
clay minerals are subjected preferabﬁ/ to chemical treatment. [0091] Any .
of surface treatment in which impurities stuck on a 10 surface are
removed, treatment exerting an effect on a crystal structure of clay and

« I e s e e chgmicfpape, The e ueamen

includes, to be specific, acid treatmehn al

%q,zlanic matter treatment and the |'ke.:§1 he acid treatment, 15 im uritie?sw,
¢ Ghasur a%e pa%g%r%nﬁ%%rgc\f, aﬁj’ldgln gadi |d:151th%rrnel/o?'a surface®areys arr-ers

ar€iincreg% d byi%utin%[cations such alg Al, Fe, M%éand the like presentina
erystalsttucture. IF.tha° AKAK treatment, a CYSTAT Strudture dftlay i 2900 7°Cr

broken, and_ a change in a structure of the clay is brought about. 20
P r%%tﬁ%qﬁﬂ tf]ig %aﬁ? tr %?mgnt and the organic matter treatment, ionic

c§§#)lexes, molecular complexes, organic derivatives and the like are
4 éd, and the surface area and the interlayer distance can be changed.

[009%1 50 The ion exchangeable lamellarcompound may be a lamellar
gCl,, MgBrz, MnCl,, MnBr, and the like are used as the

inorganic hélides. The inocrganic halides may be used as they
are and may be used after crushed by means of a ball mill, a
vibrating mill or the like. Also, compounds obtained by
dissclving the inorganic halides in a solvent such as alcohol
and the like and then precipitating it in the form of fine
particles by a precipitant can be used as well.

[0085]

Usually, clay 1is comprised of <c¢lay minerals as
principal components. Also, the ion exchangeable lamellar
compound 1s a compouﬁd having a crystal structure in which
planes constituted by an ionic bond are superposed parallel
to each other by a weak bonding force, and ions contained
therein are exchangeable. A large part of clay minerals
comprises ion exchangeablelamellar compounds. Further, not
only natural compounds buﬁ also synthetic compounds can be
used as the above clay, clay minerals and ion exchangeable
lamellar compounds.

[0086]
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compound staying in a state in which a space between layers is
expanded by exchanging interlayer exchangeable ions with different large
bulky ions making use of an ion exchf%ging 5 property. The above bulky
ions assume a pillar-like role for supporting a lamellar structure and are
usually called a pillar. It is called intercalation to introduce another
substance into a space between layers of a lamellar compound in the

manner.des Eibed qQve. A st.compound subjected to 10 intercalation
includes caﬁcorﬁic in%?gagn’ic cg:r%%gundg%ﬂlgﬁgsslSTinE,erCIﬁOanrdethe fikg/Stal

~-melel alkoxides such as Ti(OR)4, Zr(QR)4, PO(OR)3, B(OR)3 and the like
= %igg%%/drgcaraboﬁegro%pgan}”d the ﬂl%ee)se?fndprﬁé%}%gdré%ﬁ & sich gg*timony

A11304 2417, [Zr4(O 12+, [Fe3O(OCOCH3)6], and the like. The
tyé%’ab%vé%%&)rﬁpé’]gﬁ g ar(% Eg%eﬁzalggg%r ﬁ'f‘gon%}ﬂiﬁatg Bf Wi o fot@cwn as

thg[)(in%%g}grﬁof. In sfubjecting the above compounds to intercalation, ‘
polymers obtaindd by hydrdlyZivg mats afkbRided'StéH 4d Si(GRYs, the ion
Al(OR)3, Ge(QR)4 and the like (R is a hydrocarbon group and the like)

X A TR insTlEinic30 EGMBBLAGS such as Si02 and the like can be

allowed to be coexistent as well. The pillar includes oxides produced by
EOs.(i)ﬁ)f’elcting the metal hydroxide ions described above to intercalation

between layers and then heating and dehydrating them. Among them, the

clays afid tHPEIEy mindfdls afé's 1. preférreBliand mohtmbrilidnitte  kaolin,

vermiculite, pectolite, taeniolite and synthetic mica are particularly
be?ﬁ@%ﬁ%%{ kibushi clay, gairome clay, allophone, hisingerite,

pyrophyllite, micas, montmorillonites, vermiculite, chlorites,
palygorskite, kaolinite, nacrite, dickite, halloysite and the
like. The ion exchangeable lamellar compound includes
crystalline acid salts of polyvalent metals such as o-
Zr (HAsSOz) 2 " HoO, w-Zr (HAsCy4) o, a—Zr(K§04)2“3820, oo—T1 (HPOy4) 2, o-
Ti(HAsSOs) 2 HpC, «~Sn(HPO4), - HoO, ¥ ~Zr {HPC4) 2, v —-Ti(HPO4)s, v -
Ti{NH4PO4} - Hs0 and the like.
[0088]

In the above clay, clay minerals and ion exchangeable
lamellar compounds, a volume of pores having a radius of 20 A
cr more which 1s measured by a mercury penetration method is
preferably 0.1 cc/g or more, particularly preferably 0.3 to b
cc/g. In this connecticn, the pore volume is measured for a
pore radius in a range of 20 to 3 X 10% A by a mercury

penetration method using a mercury porosimeter.

[0089]
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[0093] The clay, the clay minerals and the ion exchangeable 5 lamellar
compound may be used as they are and may be used after subjecting
them to treatment such as ball milling, 9sifting and the like. Further, they
may be used after newly adding and adsorbing water on them or
subjecting them to heating and dehydrating treatment. Further, they may
be used 10 alone or in combination of two or more kinds thereof. [0094]
WheltiBR ekeRarsgattste fensharisiicate’ islised, afusec apfount of the radius
organic aluminumoxy compound such as alkylaluminoxane can be

of réduéedbymaléng bisé o antibR15%kxthanding ropertyland atlametlarrier,
structure in addition to performances as the carrier. The ion

theexehahgeable fevdlka tditicate i< obtainedtia this fotm dfa primeipal iable to
component of clay minerals in a case of a natural product, and it is not

be restricied:tb natural products and may be artificially 20 synthesized
products. The specific examples of the clay, the clay minerals and the ion

[ C&¥dhangeable lamellar compound include kaolinite, montmorillonite,

hectolite, bentonite, smectite, vermiculite, taeniolite, synthetic mica,
synthietic dieatolitaraandhbedikey52 [0095] Grantaraine-padicylateerapy
solid matters having a particle diameter falling in a range of 3 to 300 m,

to chemical treatment.

[0091]

Any of surface treatment in which impurities stuck on a
surface are remcved, treatment exerting an effect on a
crystal structure of clay and the like can be used as the
chemical treatment. The chemical treatment includes, to be
specific, acid treatment, alkali treatment, salts treatment,
organic matter treatment and the like. In the acid treatment
impurities on a surface are removed, and in addition thereto,
a surface area is increased by eluting cations such as Al, Fe
Mg and the like present 1in a crystal structure. In the
ailkali treatment, a crystal structure of clay is broken, and
a change 1in a structure of the clay is brought about.
Further, in the salts treatment and the organic matter
treatment, ionic complexes, molecular complexes, organic
derivatives and the like are formed, and the surface area and

the interlayer distance can be changed.

r

r
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preferably 10 to 300 mm can be given as the organic compound. 5
Capable of being given as the examples thereof are, to be specific,
(co)polymers produced by using a-olgfis having 2 to 14 carbon atoms
such as ethylene, propylene, 1-butene, 4- methyl-lI-pentene and the like as
principal components, (co)polymers produced by using vinylcyclohexane
and styrene 10 as principal components, or copolymers thereof, polymers

havingna polax f%&@&%@%&@@@ﬁ@ﬁ@%ﬁ%t%a §bg\ée a lamellar

polymers to copolymerization or graft polymerization with polar

corlﬁi%%nxﬁme rsSuch as acrylic acid, acrylig egigrs, hmgl_e%%%@/dggg pand the yers

or modified matters thereof. 15 The above particulate carriers can be

ig U Q@@S&fﬂycg@%%ofh%f tWR@%ﬂ%?eléi:ndggg %:%e[%g)?g] ;Tgrels with

catalyst for olefin polymerization used for producingt ndiotactic

a1 Pranylene palys er @Jl an contain, 20, if necessary, a specific organic ,
' compound component (V) described }éﬁggin Lélsdeti'jitié))?]f toatrhelr(e)g}pe%ﬁ\?ebangmg

o nents.,described aboye. [00971 (V) Organic co oug%.
- c%%ﬁ%%ent: 3 Iﬁ%ﬁg%;bs%yn% nvention,t S%Ir%arﬁc%%%%n ke role for
component (Ia\l/) ({g]&grrqd to as "the component (IV)" in the present

U ecification)is USSd. I idceSSary Cforfie pafsosé ot eftidifcmy the21ied &

pifﬂl’:}@?eriza}i‘gn %esrforcrg%q(geedsa?r?ttg?:calation to introduce another
substance into a space between layers of a lamellar cempound
in the manner described above. A guest compound subjected to
intercalation includes cationic inorganic compounds such as
TiCly, ZrCly; and the like, metal alkoxides such as Ti{OR),,
Zr{OR}q4, PO(CR})3, B(OR)3; and the like (R is a hydrocarbon
group and the like) and metal hydroxides such as
[A11304 (OH) 24177, (214 (OH) 141%%, [Fe30{OCOCH3) 51" and the like. The
above compounds are used alone or in combination of two or
more kinds thereof. In subjecting the above compounds to
intercalation, polymers cbtained by  Thydrolyzing metal
alkoxides such as Si(OR)., AL{(OR)3, Ge(OR); and the like (R is
a .hydroc.arbon group and the like) and colleidal inorganic
compounds such as 5i0; and the 1ike can be allowed to be
coexistent as well. The pillar includes oxides produced by
subjecting the metal hydroxide ions described above to
intercalation between layers and then heating and dehydrating

them. Among them, the clays and the c¢lay minerals are
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5 properties of the polymer produced. The above organic compound
includes alcohols, phenolic compounds, carboxylic acids, phosphorus
compounds, sulfonic acid salts and the like, but it shall not be restricted to
them. [0098] 10 Process of producir’f’glthe syndiotactic propylene polymer
(A): In the polymerization, the usage of the respective components and
an addition order thereof are optionally selected, and the following
- n}eetpgg%are shown as thg exapm{les ‘t@ereof: 15%1),a method in which
P*%he compbnent (1) is added aloné 16 te polymerizAtsitdevice, (2PgCtolite,
r?l%th?dén which the (%‘%mgonent,(l and the component 5::% are added to
The polymierization device in“af optlofidl SofdeF, 20 13) HhéthdE ifwhih a
;Cgﬁl%ajj st component prepared by carrying the component (I) on the carrier
: and the component (ll) are added to the polymerization device in an
optional order, (4) a method in which a catalyst component prepared by 5
4 carryifig fie®eompotient br e terAers(ilIF afd tHee comporfort g areable
added to the polymerization device in an optional order and (5) a method
L2 which £CABRSE Eorfipenentt prépafeddy 5 Baifying thexcoponent(® used

and the component (Il) on the
after subjecting them to treatment such as ball milling,

ta

sifting and the like. Further, they may be used after newly
adding and adsorbing water on them or subjecting them to
heating and dehydrating treatment. Further, they may be used
alone or in combination of two or more kinds thereof.
[0094]

When ion exchangeable lamellar silicate is used, a use
amount of  the organic aluminumoxy compound such as
alkylaluminoxane can be reduced by making use of an ion

exchanging property and a lamellar structure in addition to

- performances as the carrier. The ion exchangeable lamellar

silicate is obtained in the form of a principal component of
clay minerals in a case of a natural product, and it is not
restricted to natural products and may be artificially
synthesized products. The specific examples of the clay, the
clay minerals and the ion exchangeable lamellar compound
include kaolinite, montmorillonite, hectolite, bentonite,
smectite, vermiculite, taenioclite, synthetic mica, synthetic

hectoliter and the like.
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carrier (Ill) is added to the polymerization device. [0099] In the respective
methods of (2) to (5), at least two or more of the respective catalyst
components may be brought 10 intgscontact in advance. [0100] In the
respective methods of (4) and (5) in which the component (1) is carried,
the component (I) which is not carried may be added, if necessary, in an
optional order. In 15 this case, the component (Il) may be the same or
[ (ifferent. [0101] A solid catalyst component prepared by carrying the
component (I) on the carrier (lll) and a solid catalyst component prepared
by carrying the camponent(]) padthe 20.campanant(ll)eothe.carries (g =
may be preliminarily polymerized with an olefin, and a catalyst component
pamMay further besarred onithe solid:catalyst camponepts prelimiparly, |,
polymerized. [0102] 55 The syndiotactic propylene polymer (A) is
problained pyipolymenzing or.copglymerizing propylens with, at leas oeBrpound.

olefin selected from a-olefins having 2 to 20 carbon atoms (excludin

capEeRYens) UBQ%(EQQ presance of thecatalystfor.a palymerizing olefin ., ¢
described above. [0103]
specific, (co)polymers produced by using o-olefins having 2
to 14 carben atoms such as ethylene, propylene, l-butene, 4-
methyl-1-pentene and the like as principal components,
(co)polymers produced by using vinylcyclohexane and styrene
as principal components, or copolymers thereof, polymers
having a polar functicnal group obtained by subjecting the
above polymers to copolymerization or graft polymerization

with polar monemers such as acrylic acid, acrylic esters,

maleic anhydride and the like or modified matters thereof.

The above particulate carriers can be used alone or in

combination of two or more kinds thereof.
[0096]

The catalyst for ﬁlefin polymerization used for
producing the syndioctactic propylene polymer {(A) can contain,
if necessary, a specific organic compound component  (IV])
described alter in addition to the respective components
described above.

r0097]

(IV) Crganic compound component:
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The polymerization can be carried out by both of a liquid phase
polymerization method such as solution polymerization and suspension
polymerization and a gas phase 10 method. An inactive hydrocarbon
medium used in a liquid phase polyﬁgfization method includes, to be
specific, aliphatic hydrocarbons such as propane, butane, pentane,
hexane, heptane, octane, decane, dodecane and the like; alicyclic

hydr %arbotr}?esuch as s%clopenlane, (@/clohexane, 15 methylcyclopentane

bearBons BUch us befizéne, LSylefr@mPound

and the like; aroméjthehy&}ocarbons S

and the like; hajlog nated hydrocarbons such as ethylene chloride
iﬁﬁ%% ane“andt

CORRIBI5BENZERE! di he ik oF GRS therébt 'and'n the

olefins themselves can also pe used as the solvent. 20 [0104] In
PE ORI HieriSifg br topoiyHerizing Propytencwitieae feisst bne 'i&hit B8lektsdPose
ffrom a-olefins havingéto 20 _carbon atoms (exclud}ié}é; propylene) under
° thePradBfice 8f thd Ttatalye? toFiSolyrrfizing olehR deSErBEF abovertie 5 the
6 componené@(g is used in an amount of usually 10-9 to 10_; mole, _
PTOPEfetatsly 1098 to 1022 nidfe PBE fiter BF R R@tion voltfne. J0P0U5] sorganic
The component (II-1) is used in such an amount that a mole ratio
COTRRENIN ofthe tdffporeit (oo thehwhicle ittansititRaiads (MFarboxylic
contained in the component (1) is
acids, phosphorus compounds, sulfonic acid salts and the like,
but it shall not be restricted to them.
[oos8]
Process of producing the syndiotactic propylene polymer (A):
In the polymerization, the usage of the respective
components and an addition order thereof are optionally
selected, and the following methods are shown as the examples
thereof:
(1) a method in which the component (I) is added alone to the
polymerization device,
(2) a method in which the component (I} and the component
{II} are added to the polymerization device in an optional
crder,
(3) & method in which a catalyst component prepared by
carrying the component (I} on the carrier (III) and the

component {I1) are added to the polymerization device in an

opticnal order,

(4) a method in which a catalyst component prepared by
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usually 0.01 to 5000, preferably 0.05 to 2000. The component (11-2) is

used in such an amount that a mole ratio ((11-2)/M) 10 of the component

(11-2) to all the transition metals (M)scbntained in the component (1) is

usually 1 to 10, preferably 1to S. The component (11-3) is used in such

an amount that a mole ratio ((11-3)/M) of an aluminum atom contained in

the component (11-3) to all the transition metals (M) contained 15 in the
caxsoyipenerih@) iscosgallyerOto 5000, preferably 2@ 40 12000. [0106) Thed the

component (IV) is used in such an amount that a mole ratio ((IV)/(1I-1)) is
compstiaiy 0.0110 16 rprefetdbly 200.1tos whénvthe-camponent{B)isdhe in an

component (II-1), in such an amount that a mole ratio ((IV)/(ll-2)) is
criusually :0%4a 18npreferably 0.1 to 5 when the component (ll) is the

component (11-2) and in such an amount that a mole ratio ((1V)/(11-3)) is

{5)usually-@@hdal 2, preferably0.085 tedt: T yhen thegempanent@isithes by
component (11-3). [0107] A temperature of polymerizing the olefin under

canibeiprgserice otihepletinpolymerizatian catalystfallsdAan® range of o, the
usually -50 to +200C, preferably 0 to 170C. The polymerization pressure

cais ubder @ conditionnfdisyally apnatmesphesic presswe tgdpsMPa gauge
pressure, preferably an atmospheric pressure to 5 MPa gauge pressure,

[cubthe

In the respective methods of (2) to (5), at least two
or more of the respective catalyst components may be brought
intco contact in advance.

[0100]

In the respective methods of (4) and (5) in which the
component {II) 1is carried, the component (II) which is not
carried may be added, if necessary, in an optiocnal order. In
this case, the component {II) may be the same or different.

[(0101]

A solid catalyst component prepared by carrying the
component {(I) on the carrier (III) and a solid catalyst
component prepared by carrying the component (I) and the
component (II) on the carrier (III) may be preliminarily
polymerized with an clefin, and a catalyst component may
further ©be carried on the =so0lid catalyst components
preliminarily polymerized.

(01021
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polymerization reaction can be carried out by any method of a 10 batch
system, a semi-continuous system and a continuous system. Further, the
polymerization can be carried out ass well by dividing it into two or more
stages having different reaction conditions. A molecular weight of the
olefin polymer obtained can be controlled by allowing hydrogen to be 15
present in the polymerization system or changing the polymerization
temperaturerielirthercit tan pe coniretied as yelkhy arpamasnt ebtheined by
component (II) used. When adding hydrogen, an amount thereof is
volspitablyz0.001 to- 100N perdr kg of theolefin, 20-[0108] The otefingast one
supplied to the polymerization reaction are propylene and at least one
ol ediefin saleeteddtont a-vlefinschaving 2 te20cagbon atems (exelydingn atoms
propylene) The a- olefin having 4 to 20 carbon atoms is a linear or

(esbranefied;a 5r& plefinsdaving# to 20 sarbeaatems, prefarably 40105+ for
carbon atoms, for example, 1-butene, 2-butene, 1-pentene, 3-

pol@ﬁ@yhbw@r@l ddexenes 4xmgthyl-l-pertene, 3-methyl-1- pentene,
1-octene, 1-decene, 1-dodecene, 1-tetradecene, 1- 5 hexadecene,

' ch-ggtadecene, 1-eicosene and the like. [0109] <(B) Propylene- a-olefin
copolymer> The propylene- a-olefin copolymer (B) is a propylene- a- olefin

copotymer CompYising a-Lepylene Uit in anamouRt ok py poth of a

ligquid phase polymerization method such as solutiocn
polymerization and suspension polymerization and a g¢gas phase
method. An inactive hydrocarbon medium used in a liquid
phase polymerization method includes, to be specific,
aliphatic hydrocarbons such as propane, butane, pentane,
hexane, heptane, octane, decane, dodecane and the like;
alicyclic hydrocarbons such as c¢yclopentane, cyclohexane,
methylcyclepentane and the like; aromatic hydrocarbons such
as benzene, toluene, xylene and the 1like; halogenated

hydreocarbons such as ethylene chloride, chlorobenzene,

'J.

dichloromethane and the like, or mixtures thereof, and
olefins themselves can also be used as the sclvent.
[0104]
In polymerizing or copolymerizing propylene with at
least one olefin selected from o-olefins having 2 to 20

carbon atoms ({excluding propylene) under the presence of the

catalyst for polymerizing olefin described above, the
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10 55 to 90 mole % and at least one olefin unit selected from a olefins
having 2 to 20 carbon atoms (excluding propylene) in an amount of 10 to
45 mole and it is characterized by having MFR falling in a range of 0.01 to
100 g/minute which is measured at 230C and a load of 2.16 kg according
to JIS 15 K-6721 and satisfying at least one of the following requisites
(b-1) and (b-2): (b-1) : a syndiotactic pentad ratio (rr) measured by a

conk3rMMR method is,60.% ormore; and (b;2) : ar inringiq viscosiBslnd, 4o
dL/g) measured at 135C 20 in decalin and MFR (g/i0 minutés) measured

23 load of.2.16 kg ageording to JIS K- sati%y e ,
mo%liov&%ge%%agt?o%% gguang# [0%810] 9{1@5@(% Xﬂ)M(%Rl?-%.gZ%OT) <1 1%}‘52. 55
+oMERI-1.20: 5 9 The propylene a-olefin copolymer (B) comprises a
propylene unit in an amount of 55 to 90 mole % and a-olefin (excluding
[quggylene) unit having 2 to 20 carbon atoms in an amount of 10 to 45
mole %. 5 [0111] In this regard, the total of the structural unit derived from

propylene and the a-olefjn (excluding propylene) unit having 2 to 20
carb%heatocrﬁ)fc,u}?soff(%1 gno@ A)ﬁ[%lfzi 1%)5 %u\ie adietih HaviHy 2f°agt that a

mof§“¥§kT§”§5?§gf9%§) ct the component {(II-1) to the whole

transition metals (M) contained in the compenent (I) is
usually 0.01 to 5000, preferably 0.05 to 2000. The component
(II-2) is used in such an amcunt that a mole ratio ((II-2)/M)
cf the component (II-2} to all the transition metals (M)
contained in the component (I) is usually 1 to 10, preferably
1 to 5. The component (II-3} is used in such an amount that
a mole ratic ({II-3)/M} of an aluminum atom contained in the
component (II-3) to all the transition metals (M) contained

in the component (I) is usually 10 to 5000, preferably 20 to

2000.
[01l0¢]

The component (IV) 1s used in such an amount that a
mole ratio ((IV)/{II-1)) is usually 0.01 to 10, preferably
0.1 to 5 when the component (II) is the component {II-1), in
such an amount that a mole ratio ((IV)/(II—Z)) is usually
0.01 to 10, preferably C.1 to 5 when the component (II) is
the component (II-2) and in such an amount that a mole ratio

((IV)/(I1-3)) is wusually 0.0l to 2, preferably 0.005 to 1
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propylene) includes ethylene, 3-methyl-lI-butene, 1-butene, 1- pentene,
1-hexene, 4-methyl-1-pentene, 1-octene, 1-decene, 1- dodecene,
1-tetradecene, 1-hexadecene, 1-octadé&cene, 1- eicosene and the like. In
particular, ethylene, 1-butene, 1- 15 hexene, 4-methyl-l-pentene and
1-octene are preferred. [0113] Among the propylene- a-olefin copolymers
(B) described above, a propylene ethylene copolymer is one of the
whppefelrddcembodimentsI 20 [0$14]Ha accagecokthe ptopyl@he ethylene
copolymer, a structural unit originating in propylene accounts for
[ (pk€férably 10 to 35 mole %, more preferably 10 to 25 mole %. [0115]6 0
Among the propylene- a-olefin copolymers (B) described above, a

propyienestidene HAO capolpmermdiicizcomprises a pregylenewnitcan the
ethylene unit and a structural unit of any (referred to as a HAO

presmonomer) of:hdutehef 1rhexers; ey methyldrpenteneiand 1-getene in o
and in which a proportion (mole %) of the ethylene unit is larger than a

rampgepostion: fmelel %) of thedd AGxaomanomeramitisiong of the,preferred  The
embodiments. [0116] 10 The propylene ethylene copolymer and the
po prepyene: wtbylena HAQcopolymerwhich arepolymers falling inthes 11y an
atmospheric pressure to 10 MPa gauge pressure, preferably an
atmospheric pressure to 5 MPa gauge pressure, and the
polymerization reaction can be carried cut by any method of a
batch system, a semi-continuous system and a continucus
system. Further, the polymerization can be carried out as
well by dividing it into two or more stages having different
reaction conditions. A molecular weight of the olefin
polymer oBtained can be coﬁtxolled by allowing hydrogen to be
present in the polymerization system or changing the
polymerization temperature. Further, it can be controlled as
well Dby an amount of the component (II) used. When adding
hydrogen, an amount therecof is suitably 0.001 to 100 NL per 1
kg of the olefin.
10108]

The olefins supplied to the polymerization reaction are
propylene and at least one olefin selected from o-olefins
having 2 to 20 carbon atoms (excluding propylene). The o=

olefin having 4 to 20 carbon atoms is a linear or branched o-
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above preferred ranges satisfy preferably both of the requisites (b-1) and

(b-2) described above. [0117] 15 The propylene a-olefin copolymer (B)

used in the present invention has Mlé falling in a range of preferably

0.01 to 100 g/10 minutes, more preferably 0.02 to 100 g/10 minutes

which is measured at 230C and a load of 2.16 kg according to JIS

K-6721. 20 [0118] The propylene - a-olefin copolymer (B) used in the

ent inyention satisfies at least one of the following reguisites (b-1) ]

B 2 s gy 58 (P e tiad 5 1 Bitictacibiyse 10

syncﬁgtac ic triad rafio (rral ra?f(%,sfria [§) %f/:n ctici

o= Megsured by a "3C NMR method g%p % or morr1§3;_ and (b-2) : an intrinsic .
viscosity [ 7] (dL/g) méastred at 135 indecalif ahd (g/LOINGERE 2~

0C and a load of 2.16._5 kg) described above satisfy the following
e oAl GAsaton: [OLL6Y T80 X MERE DSt ST HL STy X 5 methyl-1-
V\%F '-0.21) First, the req%Jisite (b-1) shall be explained. 10 [0120] (b-1):
PR hEtopylene” aS8lEfin copofyier(B) Has'a “&rdfistactic THad FfEGERe 1=

ratio, triad syndiotacticity) of
hexadecene,” l-octadecene, l-eicosene and the like.

[0109]

<(B) Propylene: o-olefin copolymer>
The propylene- a-olefin copolymer (B) is a propylene: o-

olefin copolymer comprising a propylene unit in an amount of
55 to 90 mole % and at least one olefin unit selected from o-
olefins having 2 to 20 carbon atoms (excluding propylene) in
an amount of 10 to 45 mole %, and it is characterized by
having MFR falling in a range of 0.01 to 100 g/minute which
is measured at 230°C and a lcad of 2.16 kg according to JIS
K-6721 and satisfying at least one of the following
reguisites (b-1) and (b-2): |

(b~1): a syndiotactic pentad ratio {(rr) measured by a “C-NMR
method is 60 % or more; and

(b-2}: an intrinsic viscosity {7 ] (dL/g) measured at 135°C
in decalin and MFR {(g/i0 minutes) measured at 230°C and a
load of 2.16 kg according to JIS K-6721 satisfy the following
relational equation:

(0110}

1.50 X MFR7? ¥ S n]152.65 X MFRT-20
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60 % or more, preferably 70 % or more and more preferably 75 % or
more which is measured by a 13C-NMR method, and the 15 propylene-
a-olefin copolymer (B) having an rr fatib falling in the above range has a
good compatibility with the syndiotactic propylene polymer (A) and is
preferred. [0121] The polymer satisfying the requisite (b-1) can be 20
obtained by copolymerizing propylene with a-olefin under the presence of,
for eXafnpler atatdyst \ith whichsshdiotactio poRgpropyiBhe caprseises  a
produced, and it may be produced under the presence of, for example, a
ProgyaRRe deddribedNaer 12216 20TheSF rdtio iS Betedfingd fiar theolefin
absorption intensities of Prr (an absorption intensity originating in methyl
lex6rlihe SeeoRd Uritif B partiniwhieh thiee propyledd umitskps atoms in an
continuously subjected to syndiotactic bonding) and 5 Pw (an absorption
amojptensity orfgiratinPinteilsmethyls in the propylene unit) in a 13C-NMR
spectrum according to the following equation (2): rr ratio (%) = 100 X
LOPIPw (2) In this regard, when absorption originating in mr 10 (absorption
originating in both of at least a syndiotactic bond and an isotactic bond
amohy thrée propyersecdnits,used fartdetermifing-Bmr (absorptional unit
intensity)), absorption originating in rr (absorption originating in methyl of
dertheed from propylene and the a-olefin (excluding propylene)

unit having 2 to 20 carbon atoms is 100 mole %.
[011271

The o-olefin having 2 to 20 carbon atoms (excluding
propylene) includes ethylene, 3-methyl-l-butene, l-butene, 1-
pentene, l-hexene, 4-methyl-l-pentene, l-octene, 1-decene, 1-
dodecene, l-tetradecene, I-hexadecene, l-octadecene, 1-
eicosene and the like. 1In particular, ethylene, l-butene, 1-
hexene, 4-methyl-I-pentene and l-octene are preferred.

[0113]

Among the propylene-: o-olefin copolymers (B} described
above, a propylene-ethylene copolymer is one of the preferred
embodiments.

011471

In a case o0f the propylene - ethylene copolymer, a
structural unit  originating in propylene accounts for
preferably 10 to 35 mole %, more preferably 10 to 25 mole %.

[0115]
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second unit in a part in which three propylene units are 15 continuously
subjected to syndiotactic bonding, used for determining Prr (absorption
intensity)) or absorption originating éxgnm (absorption originating in
methyl of the second unit in a part in which three propylene units are
continuously subjected to isotactic bonding, used for 20 determining Pmm
(absorption intensity)) is overlapped on absorption originating in the

comanemer,ithe riatipis cadculated from theafiginalvalues withosb s o ribed
deducting contribution of the comonomer. [0123] 63 To be specific, the rr

abdatp isdetenpiped-y canying:-eut malters descripedyin {0018] to-[0@23] ins
a method for determining "a syndiotacticity parameter (SP value)"

orategbebedun [2018] o {3031] of Japanese:Rateat Applicationg Laigd:Open any
No. 097325/2002 and calculating from an integrated intensity of signals in

(rdfiefirsiaregion.dhe second regienrant the third reginn-accordingte the.e,  4-
equation (2) described above. [0124] 10 In the present invention,

me f2afticulapy the Hk valueq tohespegific, the yalugdetgrmined according.to: ; o,
the method for determining "a syndiotacticity parameter (SP value)"

(mdtescrieddn [0018] tadA931hof Japanese Patent Applicalion LAIG0BER. « 5 on
No. 097325/2002 is 60 % or more, preferably 65 % or
(mcle %) of the HAOQO comonomer unit is one of the preferred

embodiments.

[0116]

The propylene - ethylene copolymer and the propylene -
ethylene - HAC copolymer which are polymers falling in the
above preferred ranges satisfy preferably both of the
requisites (b-1) and (b-2) described above.

f0117]

The propylene - o-olefin copelymer (B} used in the
present invention has MFR falling in a range of preferably
0.01 to 100 g/10 minutes, more preferably 0.02 to 100 g/10
minutes which 1is measured at 230°C and a load of 2.16 kg
according to JIS K-6721.

[0118]

The propylene - o~clefin copolymer (B) used in the
present invention satisfies at least one of the following
reguisites (b-1) and (b-2):

{(b=1): a syndiotactic triad ratio {rr ratio, triad
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15 more and more preferably 70 % or more. The rrl value is, in other
words, a value obtained by deducting contribution of the comonomer
when absorption originating in mr (at%sgrption originating in both of at
least a syndiotactic bond and an isotactic bond among three propylene
units, used for 20 determining Pmr (absorption intensity)), absorption
originating in rr (absorption originating in methyl of the second unit in a

syrp@{y@a%@%mg?f mggxt?ms&gig %re.l@ﬂ&f&ﬂo&{ﬁé¥ﬁggjeféed6@ 5 or more;

syndiotactic bonding, used for ermining Prr (absorption intensity)) or
an@bsorption 6 4 originating in mm (absorption originating in methyl of the

second unit in a part in which three propylene units are continuously

sgplected to isotactic bondjn%, used for detgrminin Pmm (absorption

Ointbnsi)) iSOVENBRPEd St Babsorgtioh Briginafiig $h tHEEGTHARSMEin 135 €

. _ calculating the r \@ﬁl e(?\eﬂsl ribed above. [01 [n.measurement of the rr
wh v%%%%{nl thg?é va S{e, /(éatpm%:égﬁr%%‘?ént %S%Jcparﬁe&‘88‘t, for eXafhpRt in® - 1
K the following 10.manner. That is, 0.35 g of the sample is dissolved in 2.0

Il SFHexachfBrobutiidife by ieatigy This E6lution s A& throtgh & onal

glass filter (G2), and then 0.5 ml of deuterated benzene is added thereto.
SAYGHNRIR tube having a minor diameter of 10 mm is charged with the
aboayﬁe solution 15 and subjected to 13C-NMR measurement at 120C by
sofa

1.50 X MFRU?# = 1£2.65 X MFrUG2Y
First, the requisite (b-1l) shall be explained.
101207

(b-1): The propylene - o-clefin copolymer (B) has a
syndiotactic triad ratio (rr ratioc, triad syndiotacticity) of
60 % or more, preferably 70 % or more and more preferably
75 % or more which is measured by a “’C-NMR method, and the
propylene - o-clefin copolymer (B) having an rr ratio falling
in the above range has a good compatibility with the
syndiotactic propylene polymer (A) and is preferred.

[0121]

The polymer satisfying the requisite (b-1) can be
ocbtained by copolymerizing propylene with o-olefin under the
presence of, for example, a catalyst with which syndictactic
polypropylene can be produced, and it may be produced under
the presence of, for example, a catalyst described later.

[01z22]



10

20

GX-400 type NMR measuring apparatus manufactured by JEOL Ltd. The

integration frequency is set to 8,000 or more. [0126] Next, the requisite

(b-2) shall be explained. 20 [0127] (bﬁ-zg: In the propylene- a-olefin

copolymer (B) used in the present invention, an intrinsic viscosity [ p ]

(dL/g) measured at 135C in decalin and MFR (g/10 minutes) measured

at 230C and a load of 2.16 kg satisfy the following 6 5 relational equation:

[0128%{ 1.50 X MFR1-0.20) < <2. 65 X MFR'-0.20) more preferably 51.80 |

X MFR11.20) < [ 1122%0 )%R/IFR(? -tf?ffﬁﬁé pro%?énne- 3 8lefin?Pserption
. _copolymer (B) satisfying the relational equation described above has a . .
ety il e &y N R AiSpyaAe BoRmedt (R} AFd o ing i

e <fving th
me|garhef rr%o!c [9%59 10 Thgeprgg lene- a-olefin copolymer (B) satisfying the

quation deseribad abd e'0bt&inEd by copolfierizing propyy Lene

with a-olefin under the presence of, for example, a catalyst with which

IR HHIGAEHC BBIypPOViEHE calBechrdtfliced, avd R &y B& prodiedng) and
under the presence of, for 15 example, a catalyst described later. The

PWabéve At had™ gdbd eBmpatibiify Witk ie Bgndibtatié pRsdyiede in the

pr%%%ggﬁe unit) in a *PC-NMR gspectrum according to the

fellowing egquation (2):
rr ratio (%) = 100 X Prr/Pw (2)

In this regard, when absorption originating in mr
(absorption originating in both of at least a syndiotactic
bond and an isctactic bond among three propylene units, used
for determining Pmr (absorption intensity)), absorption
originating in rr (absorption originating in methyl of the
second unit in a part in which three propylene units are
continuously subjected to syndiotactic bonding, used for
determining Prx {abscrption intensity)) Q1 absorption
originating in mm (absorption originating in methyl of the
second unit in a part in which three propylene units are
continuously subjected to isotactic bonding, wused for
determining Pmm (absorption intensity)) is overlapped on
absorption criginating in the comonomer, the rr ratic is
calculated from the original wvalues without deducting
contribution of the comonomer.

[0123]
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(A) and is preferred. [0130] The propylene a-olefin copolymer satisfying
(b-2) 20 shows large MFR as compared with conventional isotactic
propylene-based copolymers at the same [,~] [01311 As described in
Macromolecules 31, p. 1335 to 1340 §1998), this is considered to
originate in a difference 6 6 between an inter-entanglement molecular
weight (reported as Me = 6900 (g/mol) in the paper) of isotactic
polypropylene and an inter-entanglement molecular weight (reported as
Me = A 70 gAREIY irf frie pdped) éFsyrdiotacticpoRprepyiéne s Phatdgstying
is considered that a material having a syndiotactic structure has more
CYhtefighiapgfentetit @htitfighet "MERYAEN a heateriaP Baving an sotagtiod for
structure at the same [7J ]. [0132] 10 As described above, the propylene
dex-Blefincopdlymes (B) Satisiiripatieastone ob(rapgne tb-2) (S  value)”
polymer having a stereoregularity which is different from that of a
aqfrepyend- aolefihiddholyrrer g ar fofatiersteetufe and itisplication
considered to have a syndiotactic structure. This 15 is considered to allow
Lahe propyletis .a-67in DopohiierdBi todhve gootrepnipatibilinawith theyrated
component (A). [0133]
intensity of signals in the first region, the second region

and the third region according to the equation (2) described
above.
[0124]

In the present invention, particularly the rr; value,
to be specific, the value determined according to the method
for determining “a syndiotacticity parameter (SP wvalue)”
described in {[0018] to ([0031] of Japanese Patent Application
Laid-Open No. 097325/2002 is 60 % or more, preferably 65 % or
more and more preferably 70 % or more. The rr: value is, in
other words, a value obtained by deducting contribution of
the comonomer when absorption originating in mr (absorpticn
originating in both of at least a syndiotactic bond and an
isotactic bond among three propylene units, used for
determining Pmr {absorption intensity)), absorption
originating in rr (absorption originating in methyl of the
second unit in a part in which three propylene units are

centinucusly subjected to syndiotactic bonding, used for

determining Prr {absorption intensity)) or absorption
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The propylene- a-olefin copolymer (B) has an intrinsic viscosity [77] of 0.1
to 10 dL/g, preferably 0.5 to 8.0 dL/g, 20 more preferably 1.0 to 7.0 dL/g
and further preferably 1.0 to 5.0 dL/§ which is measured at 135C in
decalin. [0134] The propylene a-olefin copolymer (B) has a crystallinity of
preferably 20 % or less, more preferably 0 6 7 to 15 % which is measure
by X-ray diffraction. The propylene a-olefin copolymer (B) has a single
or igfasstransitiohtemperatirer and Lsnallythe gressi transitionteipetatore the
(Tg) obtained by differential scanning 5 calorimeter (DSC) measurement
seqs preferably 0Cor loweedf thinprepylene' &olefim copolymier(B) haslas are
glass transition temperature (Tg) falling in the range described above, it is
corgxeellentsin v cofdiiesistande aneba lowsteraperature lehaddcteristicad®d  for
[0135] The differential scanning calorimeter measurement is carried out,

deferexample, irfthe follodng ptanner. Antalusinum panifor exclusiveoysel on
is charged with about 10.00 mg of the sample and heated from 30'C up to

abR2000C abA5200Cmindtezby means of RSCRRE220-maaufaciuredy the rr
Seiko Instruments Inc., and it is held at 200'C for 5 minutes. Then, itis
va oooletkiiomi2Q0C dowmneto -100C at 10'C/minute, and it is held at -100'C
for further 5 minutes. Next, the
(01257
In measurement of the rr value and the rr; value, NMR
measurement 1s carried out, for example, in the following
manner. That 1is, 0.35 g of the sample is dissolved in 2.0 ml
of hexachlorcbutadiene by heating. This sclution is
filtrated through a glass filter (G2), and then 0.5 ml of
deuterated benzene is added theretce. An NMR tube having a
minor diameter of 10 mm is charged with the above solution
and subjected to "“C-NMR measurement at 120°C by means of a
GX-400 type NMR measuring apparatus manufactured by JEOL Ltd.
The integration frequency is set to 8,000 or more.
(01261
Next, the requisite (b-2) shall be explained.
10127]
(b-2): In the propylene' w-olefin copolymer (B) used in
the present invention, an intrinsic viscosity [ n 1 (dL/qg)

measured at 135°C in decalin and MFR (g/10 minutes) measured

at 230°C and a load of 2.16 kg satisfy the following
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-glass transition temperature (Tg) described above is 20 determined from
an endothermic curve in heating at 10'C/minute. [0136] The propylene-
a-olefin copolymer (B) has a molecular; weight distribution (Mw/Mn,
calibrated on polystyrene, Mw: 6 8 weight-average molecular weight, Mn:
number-average molecular weight) of preferably 3.5 or less, more
preferably 3.0 or less and further preferably 2.5 or less, asmeasured by
refa%gor[lg]ﬁ?e]@ygg@ﬁqpylene - a-olefin copolymers (B) used in the
present invention can be produced by polymerizing propylene with at
[ deastone olefin selected from a-olefins having 2 to 20 carbon atoms
(excluding propylene) under the presence of a catalyst for olefin

polyrgg%atggnbggﬁwo%ésrfg%egé]fgsi ope 1>Q cb%gwoy_@@g selected from (I') a

cross-linked meta ound répresented by the following

o @r@y@f@g, (klﬁ lI- 1) an organic aluminumoxy compound, (1I-2) a
compound reacted with the cross-linked metallocene compound (I)

describ ove 1o.form an ion pair and (11-3) an,organic aluminum 15
Jourss BUCIER prodUStb bckeashal Hof e 1o

compound € producti | Fibthe restricted to the above
process as long as the requisites of the propylene- a-olefin copolymers

(B) are' SatiRfick j0138] [CRem-Bf 1» copolymer (B) satizfying the

relational equation described above has a good compatibility
with the syndiotactic propylene polymer (A) and is preferred.

[0129]
The propylene - o-olefin copolymer (B) satisfying the

equation described above can be obtained by copolymerizing

propylene with a-olefin under the presence of, for example, a

catalyst with which syndiotactic polypropylene can be
produced, and it may be produced under the presence of, for
example, a catalyst described later. The above material has
good compatibility with the syndiotactic propylene polymer
(A) and is preferred.
{01307
The propylene - «o-olefin copolymer satisfying (b-2)
shows large MFR as compared with conventional isotactic
propylene-based copolymers at the same [7n].
[0131]
As described in Macromolecules 31, p. 1335 <o 1340

(1298), this 1is considered to originate in a difference
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69 R2R3 R1 R4 RyaR14 MQj R12 Rs Rig Rs R,Q R9 R8 R7 [0139]
(in Formula [9], R5, R2, R3, R9, R5, R8, R9 and R'2 are atoms or groups
selected from a hydrogen atom, a hyéjr carbon group and 5 a
silicon-containing group, and they may be the same as or different from
each other; R6 and R" are the same atom or the same group selected
from a hydrogen atom, a hydrocarbon group and a silicon-containing

e giu: REanB1 arg e same o orthe same aroup selected J0M0m, .
a hydrogen atom, a hydrocarbon group and a silicon- containing group;

R6, 10,and Ril are not hydrogen atoms. all together, (that is, all of
10 e BT ol Hoarb nof yiagBA e Siihe SN IrhE). FOLaa ABy Lene
may be. combined with each other to form a ring; .and adjacent groups B
amilamolrﬁglFsl 15 50 R hay %%co%oéiﬁg& with e5¢eh% ﬁer‘tﬁ%ﬂ‘f%r%%sés Me =
140] R13 and R14 are selected from an aryl group having 6 to 18
21 oo 5, aitalks Grodts atihg 1o ADA b0 SHerE, R Oropy)ene.
it

That 1is, is considered that a material having a
syndiotactic structure has more inter-entanglement and higher
MFR than a material having an isotactic structure at the
same [n].
[0132]

As described above, the propylene: o-olefin copolymer
(B) satisfying at least one of (b-1} and (b-2) is a polymer
having a stereoregularity which is different from that of a
propylene: oa-olefin copelymer having an isotactic structure,
and it is considered to have a syndiotactic structure. This
is considered to allow the propylene: o-olefin copolymer (B)
to have good compatibility with the component (A).

[0133]

The propylene-: w-olefin copeolymer (B) has an intrinsic
viscosity [#n] of 0.1 to 10 dL/g, preferably_O.S to 8.0 dl/g,
more preferably 1.0 to 7.0 dL/g and further preferably 1.0 to
5.0 dL/g which is measured at 135°C in decalin.

10134]

The propylene - v-olefin copolymer (B) has a

crystallinity of preferably 20 % or less, more preferably 0
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alkylaryl group having 6 to 40 carbon atoms, a fluoroaryl group having 6

to 20 carbon atoms, a fluoroalkylaryl group having 7 to 40 carbon atoms,

a chloroaryl group having 6 to 20 carbon atoms, a chloroalkylaryl group

having 7 to 40 5 carbon atoms, a broE\in7oaryI group having 6 to 20 carbon

atoms, a bromoalkylaryl group having 7 to 40 carbon atoms, an iodoaryl

group having 6 to 20 carbon atoms and an iodoalkylaryl group having 7 to

40.carbon atoms, and they may be the same as or different from each
tOo?hE’(e:r;ﬁ a\fjﬁe%% onié o?i?ﬁi‘%yfﬁ Z%E F‘%Zirié1 ge%ﬁ'ﬁé‘ Sth i aryl group

having 7 to 18 carbon atoms, a chloroaryl group having 6 to 20 carbon

atomqsqfea RISTBEKGRARYI grotipHaving 7 o AP arBBA atbfis, &dtomoafingle

l%roup having 6 to 20 carbon atoms, a bromoalkylaryl group havirﬁgg to

920 carboh Atoms: AR iodoSRR GF6UR having 616 to 20°LHthoH atofrss an 91ass

iodoalkylaryl group having 7 to 40 carbon atoms and a fluoroalkylaryl .
S PSdY halingSFREAG "eErBort AE0mSaMAS TE Zrior HEL Vi EaRiorrer scanning

silicon; Q may be selected from halogen, a hydrocarbon group, neutral,

Ca LBRGANET of Roh-cofiftRatedarne Ravimy £5 B b tafbsén 20 alomisy - If

an anionic ligand and a neutral ligand which can be coordinated with a
ChepriereleEtron pairdin theesame copibinaton OB different zombinationspasd t ion

jis an integer of 1 to 4). [0141] The specific examples of the cross-linked
CeRpstaRGeEife T A%dontsoduhinepidsehiied by Formula $erdésadibedabove it is

(referred
excellent 1in a cold resistance and a low temperature

characteristic.
[0135]

The differential scanning calorimeter measurement is
carried out, for example, in the following manner. An
aluminum pan for exclusive use is charged with about 10.00 mg
of the sample and heated from 30°C up to 200°C at
200°C/minute by means of DSCRDC220 manufactured by Seiko
Instruments Inc., and it is held at 200°C for 5 minutes.
Then, it is cooled from 200°C down to -100°C at 10°C/minute,
and 1t i1s held at -100°C for further 5 minutes. Next, the
glass transition temperature {Tg) described above is
determined from an endothermic curve in  heating at
10°C/minute.

[0136]

The propylene- o-olefin copolymer (B) has a molecular

welght distribution (Mw/Mn, calibrated on polystyrene, Mw:
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to as "the component (1')" in the present specification) shall be shown
below, but the scope of the present invention shall not specifically be
restricted by them. In this 5 connectlon
octamethyloctahydrodibenzofluorene s%ows a structure represented by
Formula [10]; octamethyltetrahydrodicyclopentafluorene shows a
structure represented by Formula [11]; and dibenzofluorene shows a

w t resente ormula [1 .10, [0142 hem [11] 1
ef%%o%%ﬁ%%( chrpo%pﬁlgn%meﬁw (c}%:lope%?a Snyl?( ?J ?elrfnchJSeC‘I ar

Ifuor y ZII’ nlum dich or e, dl(p
wepﬁfyaroph:ﬁyl met yféne](é/ycopentaaler%y?)ﬁﬁ difgrf preferably 3.0 or

1 o Dutyifluprenyl)zirconium dichloride, di
cﬁIorogﬁ:eEny%)griqletﬁypene‘(@)}cc‘—il éfntczldlg)n?ﬁ less, asmeasured by GPC.

c]ti_amethyloctahydrod|benzofluorenyl)zwcomum dichloride, 5
i(p-chlorophenyl)methylene(cyclopentadienyl)-
(octamethyltetrahydrodicyclopentafluorenyl)zirconium dichloride,
di(p-chiGropt ylené(cycigpemtadieiypl ymers (B) used in the
(dlbenzofluorenyl)zwcomum dichloride, di(p-

P GRRSEphehyTitet ﬁﬂer?&ﬁyé?@peﬁ%@ﬂﬂﬂZ Pidiphehylig Bidiing propylene
with at least one olefin selected from a-olefins having 2 to
20 carbon atoms (excluding propylene) under the preseﬁce of a
catalyst for olefin polymerization comprising at least one
compound selected from (I} a cross~linked metallocene
compound represented by the following Formula [9], (II) (II-
1) an organic aluminumoxy compound, (II-2) a compound reacted
with the cross-linked metallocene compound (I’') described

above to form an ion pair and (II-3) an organic aluminum

compound, but the production process shall not be restricted

te the above process as long as the requisites of the

propylener a-olefin copolymers (B) are satisfied.

[0138]

[Chem. &]



10

15

10 tert-butylfluorenyl)zirconium dichloride, di(p-
chlorophenyl)methylene(cyclopentadienyl)(2,7-dimethyl-3,6-di-
tert-butylfluorenyl)zirconium dichloridg, gi(p-
chlorophenyl)methylene(cyclopentadienyl)(2,7
(trimethylphenyl)-3,6-di-tert-butylfluorenyl)zirconium 15 dichloride, dl(p-
chlorophenyl)methylene(cyclopentadienyl)(2,7-
(dimethylphenyl)-3,6-di-test-butylfluorenyl)zirconium dichloride,

dl(p-CFFﬁ Iﬁnyl)methylene(cyclopentadlenyl)
-tert-butylfluorenyl)zirconium dichloride, 20
Ryl)methylene(cyclopentadienyl)(2,7-di-tert- butylfluorenyl)

‘ri}éadlenyl)(s ,6-di-tert-butylfluorenyl)- zirconium
rophenyl)methylene(cyclopentadienyl) 7 3
arodlbenzofluorenyl)zwcomum dichloride,

chIorop‘h%nylaﬁwethylene(-cyclc@p@ntadienyl)(Z,7-diphenyl-3,6-di-
tert butylfluorenyl)zirconium dichloride, di(m-

qphenyl)methylene(cyclopentadlenyl)(Z 7-dimethyl-3,6-di-
tert utylfluorenyl)zirconium dichloride, di(m- 10

(1 BNHRNETYDMETYIERe(Gelopsntadieni Lo ps ang R are atoms or
groups selected from a hydrogen atom, a hydrocarbon group and
a silicon-containing group, and they may be the same as or
different from each other;

R® and RM™ are the same atom or the same group selected from a
hydrogen atom, a hydrocarbon group and a silicon-containing
group; R’ and R'® are the same atom or the same group selected
from a hydrogen atom, a hydrocarbon group and a silicon-
containing group; R®, R’, R' and R are not hydregen atoms
all together (that is, all of R°, R’, R*™ and RY are not
hydrogen atoms at the same time); R? and R° may be combined
with each other to form a ring; and adjacent groups among R°
to R* may be combined with each other to form rings;

[0140]

R* and R'Y are selected from an aryl group having 6 to 18

carbon atoms, an alkyl group having 1 to 40 carbon atoms, an
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(trimethylphenyl)-3,6-di-tert-butyifluorenyl)zirconium dichloride, di(m-
chlorophenyl)methylene(cyclopentadienyl)(2,7-
(dimethylphenyl)-3,6-di-tert-butyifluorepyl)zirconium 15 dichloride,
di(m-chlorophenyl)methylene(cyclopentadienyl)-
(2,3,6,7-tetra-tert-butylfluorenyl)zirconium dichloride,
di(p-bromophenyl)methylene(cyclopentadienyl)(2,7-di-tert- butylfluorenyl)

a1 EFgeniym dichloride, dip:romophenylly  carbon atoms, a fluoroaryl
methylene(cyclopentadienyl)(3,6-di-tert-butylfluorenyl) 20 zirconium

gr@ighloride; digp-bromophenymethylens- s, a2 flucroalk laryl group
(cyclopentadienyl)(octamethyloctahydrodibenzofluorenyl)- zwco%lum -

hag. 7 riﬁet@i(mgro&myg%ﬁ@xle%e'chloroarg&uoggaefﬁﬁ? _%lac%%?ﬁn 6 to

(cyclopentadienyl)(octamethyltetrahydrodicyclopent

ZOdi(‘ctHQ%%% di&e’&ﬁgm()pgené@m)qg%fﬁ%fﬁ.’rx}ldic%{ou 2. having 7 to 40

(cyclopentadienyl)(dibenzofiuorenyl)zirconiu orl

o e r ETE S RTINS T RN carbon atoms,

3,6-di-tert-butylfluorenyl)zirconiu
omophenyl)methyleneg(cyclopentadienyl)(2,7-dimethyl-3,6-di 5

. tbeérj'[:- Iﬁ?y?ﬁ& re%%grcéﬁur%) dicﬁﬁ)\ﬁﬁ%?di()é-br%%opzn%;nﬁ)%rbon atoms, an
. _methylene(cyclopentadienyl)(2,7-(trimethylphenyl)-3,6-di-
m?]eor?-ﬁ\ggllﬂu ¥§ﬁ§§)zirc%oan‘i’m¥1 ich?orid%?di(pggrom%%ﬁ%ﬂg}b- atoms and an
. _methylene(cyclopentadienyl)(2,7-(dimethylphenyl)-3,6-di-tert-
logﬁ?y?%u%i@%%?m E@ﬁiﬁn‘}i&igﬁ(ﬂﬁidg, &ﬁp-ngrﬁéﬁﬁ?&ﬁ’w)af@mr and they may
. methylene(cyclopentadienyl)(2,3,6,7-tetra-tert- butylfluorenyl) zirconium
Dedi’% Forl%i%r,nai(ﬁ‘l§br%ﬁ'\ﬁjl‘£%§lﬁ?nt from esach cther; at least one of

R™ and R** is selected from an aryl group having 7 to 18
carbon atoms, a chloroaryl group having 6 to 20 carbon atoms,
a chloroalkylaryl group having 7 to 40 ~carbon atoms, a
bromoaryl group having 6 to 20 carbon atoms, a bromoalkylaryl
group having 7 to 40 carbon atoms, an iodoaryl group having 6
to 20 carbon atoms, an ilodoalkylaryl group having 7 to 40
carbon atoms and a fluorcalkylaryl group having 7 to 40
carbon atoms; M is Ti, Zr or Hf; Y is carbon or silicon; ©
may be selected from halogen, a hydrocarbon group, neutral,
conjugated or non-conjugated diene having 10 or less carbon
atoms, an anionic ligand and a neutral ligand which can be
coordinated with a lone electron pair in the same combination
or different combinations; and j is an integer of 1 to 4).
[0141]

The specific examples of the c¢ross-linked metallocene
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methylene(cyclopentadienyl)(2,7-di-tert-butylfluorenyl)- zirconium
dichloride, di (m-bromophenyi)methyiene- (cyciopentadienyi) (3,
6-di-tert-butylfiuorenyi) zirconium 15 dichloride,
dim-bromophenyl)methylene(cyclopgn}adienyl)-
(octamethyloctahydrodibenzofluorenyl)zirconium dichloride,
di(m-bromophenyl)methyiene(cyclopentadienyl)-
(octamethyltetrahydrodicyclopentafluorenyl)zirconium dichloride,

CO%ﬁ&ﬁﬁﬁoﬁ%Bﬁ@ﬁﬁﬁﬁ@ﬁwﬁ%eﬁﬁﬁﬁﬁhﬁué|énﬂ?§6flb@d above (referred

__ (dibenzofluorenyl)zirconium dichloride, di(m-bromophenyl- o ,

Lo rAdthyléretcy CioBRARRENy 12, 7-diphéhyl316-difteRsent specification)
butylfluorenyl)zirconium dichloride, di(m-bromophenyl)- . ,

Shﬁlﬁéth%né&ewrbp’@ﬁ@afafenm&,ﬁaﬁneﬁﬁﬂpﬁ6-<a4ite‘%¥\-%u@5nﬂ@&%ﬁy|}nventlon
zirconium dichloride, di(m-bromophenyl) 75

shaddthylsiie (cydiSseritadrenyl) (2 retrifRehipremyM-3 Byvdi- them.  In  this
tert-butylfluorenyl)zirconium dichloride, di(m-bromophenyl)-

comgEthyiePe(cyclopentatferyi(2 TraimvetryibHeryh 3 6 Wliteme  shows a
butylfiuorenyl)zirconium dichloride, di(m-bromophenyl) 5

st methylene(cycloperttadiengl) (28,6, 7-tetradtert- butylflubremyilzrconium [10];
dichloride, di(p- iodophenyl)methylene(cyclopentadienyl)(2,7-di-tert-

ochmfitorenyly zconinnddichiorides di(piddeptenyi)- shows &  structure
methylene(cyclopentadienyi)(3,6-di-tert-butylfluorenyl) 10 zirconium

repliciiendsdi(ioddpteny)methylehe- and dibenzofluorene shows a
(cyclopentadienyl)(octamethyloctahydrodibenzofluorenyl)- zirconium

st dichioride, o frécdophenybmethytenea [121] .
01427

[Chem. 7]

LS

RS
O

[0143]
di(p~chlorophenyl)methylene (cyclopentadienyl) (2, 7-di~tert-

butylfluorenyl)zirconium dichloride, di{p-
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(cyclopentadienyi)(octamethyltetrahydrodicyclopentafluorenyl) -zirconium
dichloride, di(p-iodophenyl)methylene 15
(cyclopentadienyi)(dibenzofluorenyl) zitconium dichloride,
di(p-iodophenyl)methylene(cyclopentadienyi)(2,7-diphenyl-3,6-
di-tert-butylfluorenyl)zirconium dichloride, di(p-
iodophenyl)-methylene(cyclopentadieny’)(2,7-dimethyl-3,6-di-

hiet-bybdfiuarenyhzirconium dichlgride, di(p-iodophenyl:2Q ., -
- metﬁglene cyilopengtgdien;}i)é}?;-(t%methylpher?yl))-g%zjéi-gl ert

buigt-budfiugrenyl) zircapium, dichloride, di(podophenyl): ai (p-
methylene(cyclopentadienyi)(2,7-(dimethy'phenyl)-3,6-di-tert-

cn bytylfiyore z'mg%%n'y@hgi?!)? é@&g'}(iﬁ%@o@ggg%)-

methylene{cyclopentadienyl) (2, 3,6, 7-tetra-

(o Dutylfluygrenyizitconium i%%'%rzig)%ﬁig@-&%ﬂﬁf%@?&%{@%eny')mﬂwﬁe%ide,

(cycloperitadienyl) {2, 7-di-tert- butylfluorenyl)zirconium dichloride,
LT o AR h e arOmatA e
o b ah e H B SPGB AbAAE 2
SRR ora oh e R AT T B b A ARFREa 120y -

di(m-trifluoromethyl-phenyl)methylene- . , ,
( d%c%poeﬁgﬁ?éﬁ?ﬁ(ﬁ%é%ﬂ%b@hyl)zirconium%@rﬂ&ﬁd’é,dﬁr di{p-

-trifluoromethyl-phenyl)methylene(cyclopentadienyl)(2,7- .
ch ?pfr%e&ﬁé;el-af@r%%m@ﬁr%&?éf@rﬁ%ﬁﬁiaﬂf-&@ﬁfbhﬁ ;T-diphenyl-3, 6-di-

tert-butylflucrenyl)zirconium : dichloride, di {p-
chlorophenyl)methylene (cyclopentadienyl) (2, 7-dimethyl-3, 6-di~
tert-butylflucrenyl) zirconium dichloride, di (p-
chlorophenyl)methylene (cyclopentadienyl) (2,7~
(trimethylphenyl) -3, 6~di-tert-butylfluorenyl)zirconium
dichioride, di (p-
chlorophenyl)methylene (cyclopentadienyl) (2, 7-
(dimethylphenyl)-3, 6~di-tert-butylfluorenyl)zirconium
dichloride, di (p-chlorephenylimethylene (cyclopentadienyl) -
(2,3,6,7-tetra-tert-butylfluorenyl) zirconium dichloride,
di{m-chlorophenyl)methylene (cyclopentadienyl) (2, 7-di~tert-
butylfluorenyl)zirconium dichleride, di (m-chlorophenyl) -
methylene (cyclopentadienyl) (3, 6-di~tert-butylfluorenyl)-
zirconium dichloride, di {m-

chlorophenyl)methylene (cyclopentadienyl)~
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di(m-trifluoromethyl-phenyl)methylene(cyclopentadienyl)(2,7 15
dimethyl-3, 6-di-tert-butylfluorenyl) zirconium dichloride,
di(m-trifluoromethyl-phenyI)methyleng(gyclopentadienyl)(z,7-
(trimethylphenyl) -3, 6-di-tert-butylfluorenyl) zirconium dichloride, di
(m-trifluoromethyl-phenyl)methylene- (cyclopentadienyl) (2, 7-
(dimethylphenyl) -3, 6-di-tert 20 butylfluorenyl)zirconium dichloride,

(o&%Qﬁgﬁh§ﬁ8%%ﬂﬂ@aE@ﬁbﬁk@%ﬁb@%ﬁ%ﬁﬁ%#ﬁ?%%%ﬁﬁﬁéQKZ’3’g'chloride,

7-tetra-tert- butylfldorenyl) zirconium oromethyl-

a1 e ene(eysoprOmdR YR T fidatt Qupdfpioyeny) zreonum

dichloride, di(p-trifluorome

phen % I ntadienyl)(3,6-distert- butylfluorenyl)zirconium
(ol r%é’e %%I p%%%l%%%d?rg §%‘§¥C§hﬁéﬁ%ag%ﬁ8ﬁee C%I!ozpjéﬁ%)(}?éﬁlﬁ)-

; laGtame hyloctahydrodibenzofluorenyl)zirconium dichloride, 5 ,
S omotyF phary ety RSB G o oent adieny ) -

(octamethyltetrahydrodicyclopentafluorenyl)zirconium dichloride, ,
o et L pre e ene. - Len ik, di (n-
hfc clo enta%i)len Iﬁdibenzofluorenyl) zirconjum dichloride, .
o R RSOt By Ry oAy Bb=ry1 3, G-di~
diphenyl-3,6-di-tert-butylfluorenyl)zirconium dichloride, .
te%?(bﬁ?iﬁﬁ&%ﬁ&ﬁ?ﬂﬁﬁ fyhmiehyiEhe (cyclopentddi@hif 2SR dimethyl-3, 41 (m-

6-di-tert-butylfluorenyl)zirconium dichloride, .
D R RGBrOM AR REhERM Py Rt GRIGEEHiadibRy (j(me thy -3, 6-di-

(trimethylfhenyl)-& 6-di-tert-butylfiuorenyl)zirconium
tert-butylfluorenyl}zirconium dichloride, di (m-

chlorophenyl)methylene (cyclopentadienyl) (2, 7-
(trimethyiphenyl)—3,6—di—tertwbutylfluoreﬁyi)zirconium
dichloride, di (m~
chlorophenyl)methylene (cyclopentadienyl) (2, 7~
(dimethylphenyl) -3, 6-di~tert-butylfluorenyl) zirconium
dichloride, di {m~chlorophenyl)methylene (cyclopentadienyl) -
(2,3,6,7-tetra~tert-butylfluorenyl) zirconium dichloride,
di{p—bromophenyl)methylene(cyclopentadienyl)(E,T—di—iertw
butylfliuocrenyl)zirconium dichleride, di {p-bromophenyl) -
methylene(cyclopentadienyl)(3,6mdi—tert—butylfluorenyl)—
zirconium dichloride, di(p~bromophenyl)methylene-
(cyclopentadienyl) {octamethyloctahydrodibenzofluorenyl) -
Zzirconium dichloride, di{p-bromophenyl)methylene-
{(cyclopentadienyl) (octamethyltetrahydrodicyclopentafluorenyl)

-zirconium dichleride, di (p-bromophenyl)methylene-
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15 dichloride, di(p-trifluoromethyl-phenyl)methylene-
(cyclopentadienyl)(2,7-(dimethylphenyl)-3,6-di-tert- butylfluorenyl)
zirconium dichloride, di(p-trifluoromethyl-
phenyl)methylene(cyclopentadienyl)(Z,3t6,7-tetra-tert- butylfluorenyl)
zirconium dichloride, di(p-trichloromethyl 20
phenyl)methylene(cyclopentadienyl)(2,7-di-tert- butylfiuorenyl) zirconium
dichloride, di(p-trichloromethyl-

L DifelhriehyierelcyciohertadiedyinaiB:divterz butyifiicrenyl) zircbhiumhoride,
dichloride, di(p-trichloromethyl- phenyl)methylene(cyclopentadienyl) 7 8

dibetdmiethyldctahiorodibb iz sfiorenyliziteoniuam tichidride? , 7-diphenyl-
di(p-trichloromethyl-phenyl)methylene(cyclopentadienyl)-

3 (brebiméthyetahydrodicy clepe htafluprenylyzirconiumt idichloridee , di (p-
di(p-trichloromethyl-phenyl)methylene 5

S xeyeibpentatiemyi{dibenzdfucrénylizitcaniien dichlaride; ddine thy1-3, 6-di~
p-trichloromethyl-phenyl)methylene(cyclopentadienyl)(2,7- diphenyl-3,

teG-di-tertputyifluorenyljzirconitin tichloddeh Loride, di (p-bromophenyl) -
di(p-trichloromethyl-phenyl)methylene(cyclopentadienyl)(2,7-

meditnetiayle3|6ydi-tetbutytiierenyl) zicconiurn digtendacldeny1) -3, 6-di-
di(p-trichloromethyl-phenyl)methylene(cyclopentadienyl)(2,7-

ce(trimetiyipirenyt)-3.6,di-tert-butylfluereaylzirconiua , dichtoridles romopheny1) -
di(p-trichloromethyl-phenyl)methylene-

me(cyglopestagiendlief-Eimethylpheny)-3,8 didert hutyiiorenyd) ¢_q: ~tert-
zirconium dichloride, di(p-trichloromethyl 15
ouphenylymethylenetcyelopentadieny €2.3:6 Jtetia-tert- 4+ (p-bromophenyl) -
methylene (cyclopentadienyl) (2,3,6, 7-tetra-tert-
butylfluorenyl)zirconium dichloride, di {m-bromophenyl) -
methylene(cyclopentadienyl)(2,7—di—tert—butylfluorenyl)m
zirconium dichloride, di (m~bromophenyl)methylene-
(cyclopentadienyl)(3,6mdi—tert~butylfluorenyl)zirconium
dichloride, di (m-bromophenyl)methylene (cyclopentadienyl) -
{octamethyloctahydrodibenzofluocrenyl) zirconium dichloride,
di (m-bromophenyl)methylene (cyclopentadienyl) -
(octamethyltetrahydrodicyclopentaflucrenyl) zirconium
dichloride, di (m-bromophenyl)methylene (cyclopentadienyl) -
(dibenzofluorenyl)zirconium dichlcride, di (m~bromophenyl~
ymethylene (cyclopentadienyl) (2, 7-diphenyl-3, 6-di-tert-
butylfluorenyl)zirconium dichloride, di{m-bromophenyl) -
methylene (cyclopentadienyl) (2, 7-dimethyl-3, 6-di-tert-

butylfluorenyl)zirconium dichloride, di (m-bromophenyl) -
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butylfluorenyl)zirconium dichloride, di(m-trichloromethyl-
phenyl)methylene(cyclopentadienyl)(2,7-di-tert- butylfluorenyl) zirconium
dichloride, di(m-trichloromethyl-
phenyl)methylene(cyclopentadienyl)(3,6-di-tert 20 butylfluorenyl)zirconium
dichloride, di(m-trichloromethyl- phenyl)methylene(cyclopentadienyl)-
(octamethyloctahydrodibenzofluorenyl)zirconium dichloride,

me911{91'@}?@W?&%Blé'ﬁ@é%@ﬁgﬁtwlﬁP?LCYEpPﬁQ@ﬂiﬁ%)é v1) =3, 6-di-
79 I8I|cjhjlor|de,

(octamethyltetrahydrodicyclopentafluorenyl)zirconium

tegganE@fﬁ?H%%g%;ﬁh%ﬂ%@&&ﬁ@gﬁnQiichlo&ﬁaﬁéﬂd%i(m~bromopheny1)_

(cyclopentadienyl)(dibenzofluorenyl) zirconium ,

megi[(_ gﬁ@k%?%egpgg%@ewmw ”‘?@i}géh‘:’xgg%aﬂ%%ﬁ%f FopheySe e oo

i-tert-butyl zirconium dichlor
. di(m-trichloromethyl-phenyl)methylene(cyclopentadienyl)(2,7- dimethyl-3,
bdgéf(d%%ﬁ?bru%} r%ee)rze)'{nrj/) Ozrllr]?:/%))mnium dlcjfl?(%}rb%]fgge’ JS (10 gromo%henyl) -
i(m-trichloromethyl-phenyl)methylene(cyclppentadienyl)(2,7-
megﬁ%&ﬁﬁgﬁ%@ﬁ%ﬁ%ﬁ%ﬁ?gﬁﬁe& ﬁ%b?én%;/l)l? z“ti%E%fﬁ?rﬁ%“f fioride,
b éST richloromethyl-phenyl)methylene- 10 _ ,
u? ycfoﬁleon%&igkgfﬁ -7 8imSthylphenyl)-3,6 4i-EH-Buk§Raoreny) di (p-
. _zirconium dichloride, di (m trichloromethyl .
BRSBTS ABREN LRSS 7 Yt fer -1 - tert -
butylfluorenyl)zirconium dichloride, di(p-biphenyl)- . . )
b“m’é%lﬁ%%ﬁéﬁd%/iéﬂdp@ﬁ&ﬂ&ﬁﬁ%z,7-di-?éff-%&%ﬁfh%‘%eny|) 15%rgeniAcpheny 1) -

dichloride, di(p-biphenyl)methylene- .
me tREISEEntadiehg N6 s Blty ifudtaRyZreBaitpm t v 1 T luorenyl) -

zirconium dichloride, di({p-iodophenyl)methylene-
(cyclopentadienyl) {octamethyloctahydrodibenzofluorenyl) -
zirconium dichloride, di{p~icdophenyl)methylene-
(cyclopentadienyl) {(octamethyltetrahydrodicyclopentafluorenyl)
-zZirconium dichleride, di{p-icdophenyl)methylene-
(cyclopentadienyl) (dibenzofluorenyl) zirconium dichloride,
di{p-iodocphenyl)methylene (cyclopentadienyl) (2, 7-diphenyl-3, 6-
di-tert~butylfluorenyl)zirconium dichloride, di (p-
iodophenyl)-methylene (cyclopentadienyl) (2, 7-dimethyl-3, 6-di-
tert-butylfluorenyl)zirconium dichloride, di{p-iodophenyl}-
methylene (cyclopentadienyl) (2, 7- (trimethylphenyl) -3, 6-di-
tert-butylfluorenyl)zirconium dichloride, di{p-iodophenyl)-
methylene (cyclopentadienyl) (2, 7-{(dimethylphenyl) -3, 6~di-tert-
butylfluorenyl)zirconium dichloride, di (p~iodophenyl) -

methylene (cyclopentadienyl) (2,3,6, 7-tetra-tert-
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dichloride, di(p-biphenyl)methyiene(cyclopentadienyi)-
(octamethyloctahydrodibenzofluorenyl)zirconium dichloride,
di(p-biphenyl)methylene(cyclopentadienyl) 20
(octamethyltetrahydrodicyclopentafluz)fényl)zirconium dichloride,
di(p-biphenyl)methylene (cyclopentadienyl)- (dibenzofluorenyl) zirconium
dichloride, di(p-biphenyl)-
methylene(cyclopentadienyl)(2,7-diphenyl-3,6-di-tert butylfluorenyl)
bu%#%g%ﬁﬁ{é%%Lﬁ&ﬁf%ﬁﬁﬂ%%henﬁ}%%}g;lde’ di{(m~trifludromethyl-
methyiene(cyclopentadienyl)(2,7-dimethyl-3,6-di-tert- butylfluorenyl)
PSRN GehOTReC S BIEHEATRAHyIbRE, 1-0:- oLt~
(cyclopentadienyl)(2,7-(trimethylphenyl)-3,6-di-tert- .
buB&MM@ﬁﬁyﬁc@rﬁ&fﬁ%morid@}&#ﬁmﬁynmé%ﬁwéﬁérslf luoromethyl-
(cyclopentadienyl)(2,7-(dimethylphenyl)-3,6-di-tert- butylfluorenyl)
ph‘%ﬁé&ﬁiﬂﬁ?&iﬁﬁﬁ%é‘?ﬂ%%ﬁﬁéﬂﬂ%enyl) (3,6-di-tert-
methylene(cyclopentadienyl)(2,3,6,7-tetra-tert- butylfluorenyl) zirconium
buy e @i ¥3, b2 Hitfftcrefethgil pherfhsthyienei{dyeioperftaginypmethy 1 -
(2,7-di 10 tert-butylfluorenyl)zirconium dichloride, di(3,5-
phemiflusreRiethynshehmethplens (ceiopentadienyl)(3,6-di-

tert-butylfluorenyl)zirconium dichloride, di(3,5-

(o ditafhesrometrylashehytidthplené loyeopentadidnyton i um dichloride,

(octamethyloctahydrodibenzofluorenyl)zirconium dichloride, 15
di di(35-difrifiuorormetind phemyh metmde he(tyclogentatimmtis adienyl) -

(octamethyltetrahydrodicyciopentafluorenyl)zirconium dichloride,
{ o dif3rs=ditrflucrometiyd:phdnyl)metipdene-f T uorenyl) zirconium
dichloride, di {m-trifluocromethyl-phenyl)methylene-
(cyclopentadienyl) {dibenzofluorenyl) zirconium dichloride,
di (m-trifluoromethyl-phenyl)methylene (cyclopentadienyl) (2, 7-
diphenyl-3,6~di-tert-butylfluocrenyl)zirconium dichloride,
di(m-triflucromethyl-phenyl)methylene (cyclopentadienyl) (2,7~
dimethyl-~3, 6-di-tert-butylfluorenyl}zirconium dichloride,
di(m-triflucromethyl~phenyl)methylene (cyclopentadienyl) (2,7~
(trimethylphenyl) -3, 6-di-tert-butylfluorenyl)zirconium
dichloride, di{m-trifluoromethyl-phenyl)methylene-
(cyclopentadienyl) (2, 7-(dimethylphenyl} -3, 6~di-tert-
butylfluorenyl)zirconium dichloride, di(m-triflucromethyl-
phenyl)methyliene (cyclcopentadienyl) (2,3,6,7-tetra-tert-
butylfluorenyl)zirconium dichleride, di{p-trifluoromethyl-
phenyl)methylene (cyclopentadienyl) (2, 7-di-tert-

butylfluorenyl)zirconium dichloride, di(p-trifluocromethyl-
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(cyclopentadienyl)(dibenzofluorenyl)zirconium dichloride,
di(3,5-ditrifluoromethyl-phenyl)methylene(cyclopentadienyl) 20
(2,7-diphenyl-3,6-di-tert-butylfluoren )77irconium dichloride,
di(3,5-ditrifluoromethyl-phenyl)methylene(cyclopentadienyl)-
(2,7-dimethyl-3, 6-di-test-butylfluorenyl)zirconium dichloride,
di(3,5-ditrifluoromethyl-phenyl)methylene(cyclopentadienyi)-

phda I(M!@@H}Vi%%n(yé)péa%-gg%%f&m(ﬁw{q@xl)gj.rggn'@g}g; dichloride,

di(3,5-ditriflioromethyl-phenyl)methylene-

pudSyclapeniadi D}’QQ%»%a.((%'{sﬂi‘ﬁ%hy'@f’é‘é{%%%%}ert' QUYL o v omethy1 -

zirconium dichloride, di(3,

?h%t Jiygro %h@ﬁ%%’zfl% thyleng ‘%rtr:k)%e_ntadienyl)(z,s,&? 5

a-tert-butylfluoren rconium di ride, di(3,5-

(o c? é%t_}lg%% {glefg%k%%e r%}/rl)gglel@%?gﬁ HCICP%? &858' ?zqyrl);(czjgi 91}51 dichloride,

uorenyl)Zirconium oride,

. dichloromethyl-phenyl)methylene(cyclopentadienyl)(3,6-di- ,
ST et e ORGS BB 4oV E - pentadieny1) -
dichloromethyl-phen %methylene(cyclopentadienyI)— _ ,
(0?3&8%%%3( 8&55%% ibenZofaorat 2 feamantaignibfidecont un
. di(3,5-dichloromethyl-phenyl)methylenge(cyclopentadienyl)- )
A1 ¢5diametfyitetrahydrodicycldpehbatiubremy iz rebRithy diemehde, methylene-
di(3,5-dichloromethyl-phenyl)methylene 15 . ' . _
(Y& IEEHAGRRY H dibERZStRB RNy AR sl AV diERTOREET dichloride,
_di(3,5-dichloromethyl-phenyl)methylene(cyclopentadienyl)(2,7-

A1 WhsHeny L 3 e driett M&ﬁ%@@ﬁ%ﬁﬁf%ﬁm#a@h}a’@@pemadienyl> (2,7-
~di(3,5-dichloromethyl-phenyl)methylene(cyclopentadienyl)(2,7-

diphenyl-3, 6-di-tert-butylfluorenyl)zirconium dichloride,

di{p-trifluorcmethyl-phenylimethylene (cyclopentadienyl) (2, 7-
dimethyl~-3, 6-di-tert-butylfluorenyl)zirconium dichloride,
di(p-trifluoromethyl-phenylimethylene (cyclopentadienyl) (2,7~
(trimethylphenyl)-3, 6~di~tert-butylfluorenyl)zirconium
dichloride, di(p-trifluoromethyl~-phenyl)methylene-
(cyclopentadienyl) (2, 7- (dimethylphenyl) -3, 6-di-tert-
butylfluorenyl)zirconium dichloride, di{p-trifluoromethyl-
phenyl)methylene (cyclopentadienyl) (2,3,6,7-tetra~tert~
butylfluorenyl)zirconium dichloride, di{p-trichloromethyl~
phenyl)methylene (cyclopentadienyl) (2, 7-di-tert-
butylfluorenyl)zirconium dichloride, di(p~trichloromethyl-
phenyl)methylene (cyclopentadienyl) (3, 6-di-tert-
butylfluorenyl)zirconium dichloride, di{p~trichloromethyl-

phenyl)methylene (cyclopentadienyl) ~
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dimethyl-3,6-di-tert-butylfluorenyl)zirconium dichloride, 20
di(3,5-dichloromethyl-phenyl)methylene(cyclopentadienyl)(2,7-
(trimethylphenyl)-3, 6-di-tert-butylfluoregyl)zirconium dichloride,
di(3,5-dichloromethyl-phenyl)methylene-
(cyclopentadienyl)(2,7-(dimethylphenyl)-3,6-di-tert- butylfluorenyl)
zirconium dichloride, di(3,5-dichloromethyl 8 2

henylmett %Qn -(cyciopentadie I)1%2 3,6,7-tetra-tert- ' ,
(Oguty%uorgn@éll zﬁ?af:ercl) ﬁljrnc%(glleaﬁgﬁge@,x& 4t_eny15 Ztreonium aichloride,
. chloronaphthyl)methylene(cyclo nta%e g%,%di-tert-
d = = : -
R picid S i el A SRR
ethylene(cyclopentadienyl)(3,6-di-tert butylfluorenyl) zirconium
(Ofg%c%rf‘é’?ﬁe‘{ %‘?@%ﬁi&%%%%% )E &%%%%éyero%“eﬁ%adﬁéﬁmmm
iy é%qtameth loctahydrodibenzofluorenyl)zirconium dichloride,

* Gitachidrohaphthyl)methylefe(éfclbpertadrerpiie thy 1 -phenyl) methylene-
( }%o tamethyltetrahydrodicyclopentafluorenyl)zirconium dichloride, _

2 SHiGoRApRMYHMERTBRERY tispeRtatie ik qaibeRFofluoresyiph Lo r ide,

_zirconium dichloride, di(4-chloronaphthyl)-

41 frsthyleRe (& Epehtadishysey - thsieryit s Bedicerl busitaiénylyl) (2, 7-

. zirconium dichloride, di(4-chloronaphthyl) 15
Sinfshytené (S cibbehtadichyiyel £ tinamykd, bzdinern butylfluoreryf)chloride,

_ zirconium dichloride, di(4-chloronaphthyl)-

A1 prethylehe (eerspentadic ARy Z-(imdthyipheriylz8 ogient adienyl) (2, 7-

_ tert-butylfluorenyl)zirconium dichloride, di(4-
dimpigrgRaphthyitméthylenetsycidgemadienyl)-¢2,7conium dichloride,
di(pwtrichloromethyl—phenyl)methylene(cyclopentadienyl)(2,7w
(trimethylphenyl}—3,6—diwtert—butylfluorenyl)zirconium
dichloride, di(p-trichloromethyl-phenyl)methylene-
(cyclopentadienyl) (2, 7- (dimethylphenyl) -3, 6-di-tert-
butylflucrenyl)zirconium dichloride, di(p-trichloromethyl-
phenyl)methyliene (cyclopentadienyl) (2,3,6, 7-tetra-tert-
butylfluorenyl)zirconium dichloride, di (m~trichloromethyl-
phenyl)methylene (cyclopentadienyl) (2, 7-di-tert-
butylflucorenyl)zirconium dichloride, di{m-trichloromethyl-
phenylimethylene (cyclopentadienyl) (3, é-di-tert-
butylflucrenyl)zirconium dichloride, di (m-trichloromethyl-
phenyl)methylene{cyclopentadienyl) -
(octamethyloctahydrodibenzofluorenyl)zirconium dichloride,

di(m—trichloromethyl—phenyi)methylene(cyclopentadienyl)—

(octamethyltetrahydrodicyclopentafluorenyl) zirconium
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20 (dimethylphenyl)-3,6-di-tert-butylfluorenyl)zirconium dichloride,
di(4-chloronaphthyl)-methylene(cyclopentadienyl)-
(2,3,6,7-tetra-tert-butylfluorenyl)zirconiwm dichloride,
di(3-chloronaphthyl)-methylene(cyclopentadienyl)(2,7-di-tert-
butylfluorenyl)-zirconium dichloride, di(3 8 3 chloronaphthyl) methylene-
(cyclopentadienyl) (3,6-di-tert- butylfluorenyl)-zirconium dichloride, di(3-

dichlosenaphthyl)methylene(cyglopentadienylsr omet hyl-phenyl)metnylene-
(octamethyloctahydrodibenzofluorenyl)zirconium dichTori e, b5

(cQK@ﬂﬁ@H@Q@@@ﬂymm@@ﬂﬂﬁﬂ%gaﬁﬁﬁ¥@H¥H9@ﬂkconium dichloride,

(octamethyltetrahydrodicyclopentafluorenyl)zirconium dichloride,

d1 @i3-chlerenaphihyb methylena(eyclopentadienyl)- dibenzoflugrenyl). , )(2,7—

zirconium dichloride, di(3-chloronaphthyl)- methylene-(cyclopentadienyl

di%zrqh@hwé-sd@-dkmlg@a}zlﬁya@pgayzirmiymtswde’ dichloride,
di(3-chloronaphthyl)-

di W@%?Eﬁi%%eﬂgﬁ lenyD(2,7 5%%@'&%%&%5 Dutylfluorenyl)yy (o, 1-

zirconium dichloride, di(3-chloronaph

LTS IR, cmioniae
oA e RS b cngpiason ) 2.7
B e e SR L T
digﬁ%&%%&%gwcmpenUMﬁenyDg%?ﬁyg%gggggwg%ggxgl“phenyl)methylene—
(cyclopentadienyl) (2,7~ (dimethylphenyl) -3, 6-di-tert-
butylfluorenyl) zirconium dichloride, di(m-trichloromethyl-
phenyl)methylene (cyclopentadienyl) (2,3,6, 7-tetra-tert-
butylfluocrenyl)zirconium dichloride, di (p-biphenyl) -
methylene (cyclopentadienyl) (2, 7-di-tert-butylfluorenyl) -
Zirconium dichloride, di(p~biphenyl)methylene-
(cyclopentadienyl) (3, 6-di-tert-butylfluorenyl)zirconium
dichloride, di(p-biphenyl)methylene (cyclopentadienyl) -~
{octamethyloctahydrodibenzofiuorenyl) zirconium dichleoride,
di{p-biphenyl)methylene (cyclopentadienyl) -
toctamethyltetrahydrodicyCIOpentafluorenyl)zirconium
dichloride, di{p-biphenyl)methylene (cyclopentadienyl)-
(dibenzofluorenyl)zirconium dichloride, di{(p-biphenyl) ~

methylene (cyclopentadienyl) (2, 7-diphenyl=-3, 6-di-tert -

butylfluorenyl)zirconium dichloride, di(p-biphenyl) -
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zirconium dichloride, di(5-chloronaphthyl)methylene-
(cyclopentadienyl)(3,6-di-tert-butylfluorenyl) zirconium dichloride,
di(5-chloronaphthyl)methylene(cyclopentadienyl)-
(octamethyloctahydrod|benzofluoren)gl)%rconlum dichloride, 8 4
di(5-chloronaphthyl)methylene(cyclopentadienyl)-
(octamethyltetrahydrodicyclopentafluorenyl)zirconium dichloride,
5 chIor napI%th% meth Iene(en)\]/clopentadlenyl) (dlbenzofluorenyl)
2|r S diehror: naﬁ chibrondphithy) SHfcthytene 6-di-tert-
pentadle N(2,7- dlphenyl -3,6-di-tert- butylfluorenyl) zirconium
b ég% Hﬁ;%ﬂ% 'ﬁ&&ﬁﬁﬁhwwo dichloride, di {p~biphenyl)methylene-
methylene(c clopentadlen 1)(2,7-dimethyl-3,6-di-tert-
Ehonthelrlyeprll U iab i T
meth Iene(cyclopentadlenyl)(z 7-(trimethylphenyl)-3,6-di 10
OUtSH- bUBIBH Ry TR BIchIGTde B8, di (p-biphenyl)methylene-
chloronaphthyl)-methylene(cyclopentadienyl)(2,7-
{CYnfEtRyIpRERYINLB.6-dtefrh Giffrioraryziraoriiums dictiléride rt -
di(5-chloronaphthyl)- methylene(cyclopentadienyl)(2,3,6,7-tetra-tert 15
bupiiidtiusteaylyzircohimrichioride, pldrsii(beshigrophenyl)- di (p-biphenyl) -
methylene(cyclopentadienyl)(2,7-di-tert-butylfiuorenyl)- zirconium
refichicive phenysehictopheryl)ethylené-tetra-tert-
(cyclopen:tadienyl)(3,6-di-tert-butylfluorenyl)zirconium dichloride,
bupkeiiyigy 26chlorephenylymethylene(cyclopentatienye , di{3,5-
(octamethyloctahydrodibenzofluorenyl)zirconium dichloride,
ditrifluoromethyl-phenyl)methylene (cyclopentadienyl) (2, 7-di-

tert-butylfluorenyl}zirconium dichloride, di (3,5~
diﬁrifluoromethylwphenyl}methylene(cyclopentadienyl)(3,6—di*
tert~butylfluocrenyl)zirconium dichloride, di(3,5-
ditrifluoromethyl-phenyl)methylene (cyclopentadienyl) -
(octamethyloctahydrodibenzofluorenyl) zirconium dichloride,
di[3,S—ditrifluoromethyl—phenyl)methylene(cyclopentadienyl)—
(octamethyltetrahydrodicyclopentafluorenyl) zirconium
dichleride, di(3,5-ditrifluoromethyl-phenyl)methylene-
(cyclopentadienyl) (dibenzofluorenyl) zirconium dichloride,
di(3,5~ditrifluoromethyl—phenyl}methylene(cyclopentadienyl)—
(2,7-diphenyl-3,6-di~tert-butylfluorenyl)zirconiun dichloride,
di(3,S—ditrifluoromethylwphenyl)methylene{cyclopentadienyl)—
{2,7wdimethyl—3,6~di—tert—butylfluorenyl)zirconium dichloride,
di(3,5—ditrifluoromethyl—phenyl)methylene(cyclopentadienyi)—

(2,7-(trimethylphenyl) -3, 6-di-tert-butylfluorenyl)zirconium



phenyl(p-chlorophenyl)methylene(cyclopentadienyl)-

(octamethyltetrahydrodicyciopentafluorenyl)zirconium dichloride, phenyl(p

8 5 chlorophenyl)methylene(cyclopentadienyl)-

diber:zofluorenyl)zirconium dichloride, phenyl(p-

chlorophenyl)methylene(cyclopentadienyl)(2,7-diphenyl-3,6-di-

tert-butylfluorenyl)zirconium dichloride, phenyl(p 5
dichlosephenyl)methyleng(cyelopentadiemyl) (2 /odimethyl-3,6:0lv 1 ymethylene-

tert-butylfluorenyl)zirconium dichloride, phenyl(p-
(ceblospphenylimethylene(cyclepentadienyN 1) -3, 6-di-tert-

(trimethylphenyl)-3,6-di-tert-butylfluorenyl)zirconium dichloride, phenyl(p
pudPichlorophepyhmetiydene(gyclopentadiegy)=(2, £+ 1 4o di (3,

(dimethylphenyl)-3,6-di-tert-butylfluorenyl)zirconium dichloride, phenyl(p-
czi@PMQQB%MHHEW%%NMﬁ?‘?@%@'{%ﬁ%@&@f{@éé%nyl ) (2,3,6,7-

butylfluorenyl) zirconium dichloride, phenyl(m

techlorophenyl)methylenefcyclapentadieny)@,7-di-tert) , .« 5o di (3, 5-
butylfluorenyl)zirconium dichloride, phenyl(m-chlorop en_yB- _
di&qtﬁﬂﬁ‘aﬂ@é@gﬂ%ﬁ?{&%ﬂ)ﬂ‘)@%@h g tertaybvifiorenyll; ZINeonium - _q; -

dichloride, phenyl(m-chlorophen methffl%ne

g

+ o £CYGloR ta @&( ethyloctahydrodibenzoflyarenyl), 20 zirconium, . ~
© dichlorig{ai, p%eny%') rﬁ%ﬁ%%&%eﬁ/ﬂnn{ethylene-élC%Olor\{ée ’ di(3,3

: (o ntadienyl){octamethyltetrahydrodicyclopentafluorenyl) -zirconjum
o< ipegseniosansiersipdeisoperieren) eniy
tert-butylflucrenyl) zirconium dichloride, di(3, 5~

dichloromethyl—phenyl)methylene(cyclopentadienyl)~
{octamethyloctahydrodibenzofluorenyl) zirconium dichloride,
di(3,5~dichloromethyl-phenyl)methylene(cyclopentadienyl)w
(octamethyltetrahydrodicyclopentafluorenyl) zirconium
dichloride, di(3,5-dichloromethyl-phenyl)methylene-
(cyclopentadienyl) (dibenzofluorenyl)zirconium dichloride,
di(3,5wdichloromethyl—phenyl)methylene(cyclopentadienyl)(2,7~
diphenyl-3,6~di-tert-butylfluorenyl)zirconium dichloride,
di(3,5-dichloromethyl-phenyl)methylene {cyclopentadienyl) (2, 7-
dimethyl-3, 6-di-tert-butylfluorenyl)zirconium dichleride,
di(3,S—dichloromethylmphenyl)methylene(cyclopentadienyl)(2,7~
(trimethylphenyl) -3, 6~di-tert-butylfluorenyl) zirconium
dichloride, di(3,5~dichloromethyl~phenylimethylene—
(cyclopentadienyl) (2, 7- (dimethylphenyl) -3, 6-di-tert- |

butylflucrenyl)zirconium dichloride, di {3, 5~dichloromethyl-
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(cyclopentadienyl)(dibenzofluorenyl)zirconium dichloride,
phenyl(m-chlorophenyl)methylene-(cyclopentadienyl)(2,7 8 6 diphenyl-3,
6-di-tert-butylfluorenyl) zirconium dichloride,
phenyl(m- chIorophenyl)methylene(c;ﬁ:l%pentadlenyl)(2 7-
dimethyl-3,6-di-tert-butylfluorenyl)zirconium dichloride, phenyl
(m- chlorophenyl)methylene (cyclopentadienyl)(2,7 5
tr| I 3 6-di-tert-butylfiu renyl 2|rc n|um dichloride, phenyl(m-

phcﬁ%r Ty et R AN 3 3o & 1-tetra-BETe

b th I heg?(% -3,6-di-tert- butylfluorenyl)zwcomum dichloride, phenyl(m )

b &% Ranyl ﬁéﬁﬁiﬁ@ﬁé{@yclopentadlenﬁlﬁlé%r? ra-tert- di (4-

butrylfluoren [) zirconium dichloride, phenyl( .

bR BRI pHERG et Re(cy R BBRGGYI (2 o -0 ~tert -
tert-butylfluorenyl)zirconium dlchlorlde phenyl(m-
PUtrfitiorometii-phenyifietilenettlc {éﬁ%nyl)@let@. ghloronaphthyl) -

tert-butylfluorenyl)zirconium dichloride, phenyl(m-

me RS ET-HPRRY AR IR (T clbpantadenyl-

(octamethyloctahydrodibenzofluorenyl)zirconium dichloride,
bupkehAyEpnfiniierometAyRaRahyl) métidarieleyclopeRtadfersjl oronaphthyl) -

(octamethyltetrahydrodicyclopentafluorenyl)zirconium 20 dichloride,
mephERgra-tffcéapsethglpiserid)methylene-

(cyclopentadienyl)(dibenzofluorenyl)zirconium dichloride,

{ c phenyltrstiificsronysthpliplremaridthyleneicyclopertadienyl)- dichloride,
(2,7-diphenyl-3,6-di-tert-butylfluorenyl)zirconium dichloride,
di(4-chleronaphthyl)methylene (cyclopentadienyl) -

{octamethyltetrahydrodicyclopentaflucrenyl) zirconium
dichleride, di {4-chloronaphthyl)methylene (cyclopentadienyl) -
{dibenzofluorenyl)zirconium dichloride, di{4-chloronaphthyl)-
methylene (cyclopentadienyl) (2, 7-diphenyl-3, 6-di-tert-
butylflucrenyl)zirconium dichloride, di(d-chloronaphthyl) -
methylene(cyclopentadiemyl)(2,7—dimethyl—3,é—di—tertm
butylfluorenyl)zirconium dichloride, di(4-chloronaphthyl) -
methylene (cyclopentadienyl) (2, 7- (trimethylphenyl) -3, 6~di-
tert-butylfluorenyl)zirconium dichloride, di (4=
chloronaphthyl)-methylene (cyclopentadienyl)-(2,7-
(dimethylphenyl) -3, 6-di-tert-butylfluorenyl)zirconium
dichloride, di(4-chloronaphthyl)-methylene {cyclopentadienyl)=-
(2,3,6,7-tetra-tert-butylfluorenyl) zirconium dichloride,
di(3-chloronaphthyl)-methylene (cyclopentadienyl) (2, 7-di-tert-

butylfluorenyl}-zirconium dichloride, di(3-
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phenyl(m-trifluoromethyl-phenyl)methylene(cyclopentadienyl) 8 7
(2,7-dimethyi-3,6-di-tert-butylfluorenyl)zirconium dichloride, phenyl
(m-trifluoromethyl-phenyl)methyle%egcyclopentadiyl) (2,7-
(trimethyiphenyl) -3, 6-di-tert-butylfluorenyl)zirconium dichloride,
phenyl(m-trifluoromethyl-phenyl)methylene 5
(cyclopentadienyl)(2,7-(dimethylphenyl)-3,6-di-tert- butylfluorenyl)

cthEBWHEkgﬁykvﬁga Qfgﬁngc cl%%ent%dieﬁ%%é%§7§wdiﬂtert—

trifluoromethyl-phenyl)methylene(cyclopentadienyl)(2,3,6,

-{ert- fluorenyzirconium dichloride, na I(p- .
bu%?Fo%é%{éépr%ﬂ#ﬂe?g)%%g&%%pentadienyl)(zc??-gcﬁ-t@/r‘?(?t%e ' di (3=

Il )- ium dichlorid hthyl(p-
Ch%ﬁ%%%%ﬁ?g rr]iZ %ﬁ%?e%&%%l@&ﬁ%a%egn@%%g8%’&%&- butylfluorenyl)

' [ ichjorid hthyl(p- chl h 1ethyl , ,
o Ry ST Ay ARSI Zir bR
. dichlorid thyl(p-chl henyl)methylene- '
ARy D Se e TRy BERB AR -zirconium

dichloride, naphthyl(p-chlorophenyl)methylene- . .
LOteytispehtadienyi(dibersbiubra Nzt eariam dimibna £ conium

. haphthyl(p-chlorophenyl)methylene(cyclopentadienyl)(2,7 20 ‘
a1 136-ditertbitpHasrRIfHRrEonumHitHionde (cyclopentadienyl) -

. haphth I(p-chIoro;;;henyl)methylene(cyclppentadienyl)(Z,7- dimethyi-3,
d1leging vty fusrerihzieddioth dithidrdger ide, di(3-chloronaphthyl)-

naphthyl(p-chlorophenyl)methylene(cyclopentadienyl)(2,7-
e USRI R 23 56 e ferkBlityIflLbrenyl)- Zifeatiim 3, 6-di-tert-
butylflucrenyl)-zirconium dichloride, di(3-chloronaphthyl)-
methylene- (cyclopentadienyl) (2, 7-dimethyl-3, 6-di-tert-
butylflucrenyl)zirconium dichloride, di{3-chloronaphthyl) -
methylene (cyclopentadienyl) (2, 7- (trimethylphenyl) -3, 6-di-
tert-butylflucrenyl)zirconium dichloride, di{3-
chloronaphthyl)-methylene (cyclopentadienyl) (2, 7-
(dimethylphenyl) -3, 6-di-tert-butylfluorenyl}zirconium
dichloride, di(3-chloronaphthyl) -
methylene (cyclopentadienyl) (2,3, 6, 7~tetra-tert-
butylfluocrenyl)zirconium dichloride, di{5-chloronaphthyl) -
methylene (cyclopentadienyl) (2, 7-di-tert-butylfluorenyl) -
zirconium dichloride, di(5~chloronaphthyl)methylene-
(cyclopentadienyl) (3, 6-di-tert-butylfluorenyl)zirconium

dichloride, di(5-chlorcnaphthylimethylene (cyclopentadienyl)-

{octamethyloctahydrodibenzofluorenyl) zirconium dichloride,



8 8 dichloride, naphthyl(p-chlorophenyl)methylene-
(cyclopentadienyl)(2,7-(dimethylphenyl)-3,6-di-tert- butylfluorenyl)
zirconium dichloride, naphthyl(p-
chlorophenyl)methylene(cyclopentadiefiyl)(2,3,6,7-tetra-tert 5
butylfluorenyl)zirconium dichloride, naphthyl(m-
chlorophenyl)methylene(cyclopentadienyl)(2,7-di-tert- butylfluorenyl)
zirconium dichloride, naphthyl(m-

A CRIGIBpREMTRE ﬂﬁ/Yéﬂé‘%@W@péﬁt&dl‘éﬁﬁ}@F@Hfﬁéﬂ'ﬁedlﬁ;}lfluorenyl)

zirconium dichloride, naphthyl(m 10

o%%ﬂwgﬁ ﬁﬁﬁﬁéﬁﬂ%ﬁﬁﬂéﬁﬁ&ﬁ%ﬁgﬁéﬁﬂf1uorenyl zirconium

(octamethyloctahydrodibenzofluorenyl)zirconium dichloride,
AL HapRihyE-chiBiolHeRyhRTStRIBRE Y dbpE tadieyf  cyclopentadienyl) -
(octamethyltetrahydrodicyclopentafluorenyl)zirconium dichloride,
(d¥@@ﬁﬁ@ﬂh@@ﬁRﬁ@éh@@ﬂﬁﬁgﬁy@négghloride, di(5~chloronaphthyl)~
(cyclopentadienyl)(dibenzofluorenyl)zirconium dichloride,

e aphthyi h-ehlorophérd)meathyle he (cycibpentadié my (2,7 idipheriyt-3,

6-di-tert-butylfluorenyl)zirconium dichloride,

buhgphthyd(recklbrepheyl)methylehiettyictopehtadienyl) (2, 7< dimethyk8hthyl) -
6-di-tert-butylfluorenyl)zirconium dichloride, 20

me paphthy(ie-chlorophérmy)eethyleng (etopeatademA) (2,41 - tert -
(trimethylphenyl)-3, 6-di-tert-butylfluorenyl)zirconium dichloride,
bunaphthyd(nechlorephenyl)methylenezhloride, di(5-chloronaphthyl) -
(cyclopentadienyl)(2,7-(dimethylphenyl)-3,6-di-tert- butylfiuorenyl)
me Zirghritim{ dichlosiclen naphdryli(in 89, 7- (trimethylphenyl) -3, 6-di-
tert-butylfluocrenyl)zirconium dichloride, di {5~
chiloronaphthyl)-methylene (cyclopentadienyl) (2,7~
(dimethylphenyl) -3, 6-di-tert-butylflucrenyl)zirconium
dichloride, di{5-chloronaphthyl)-
methylene (cycleopentadienyl) (2,3,6, 7-tetra-tert—
butylfluorenyl)zirconium dichloride, phenyl (p-chlorophenyl)-
methylene (cyclopentadienyl) (2, 7-di~tert~butylfluorenyl) -
zirconium dichloride, phenyl(p—chlorophenyl)methylenew.
(cyclopentadienyl) (3, 6-di~tert-butylfluorenyl)zirconium
dichloride, phenyl (p-
chlorophenyl)methylene (cyclopentadienyl) -
(octamethyloctahydrodibenzofluorenyl) zirconium dichloride,
phenyl (p-chlorophenyl)methylene (cyclopentadienyl) -

{(octamethylitetrahydrodicyclopentaflucrenyl)zirconium

dichloride, phenyl (p-
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chl(Drophenyl)methylene(cyclopentadienyl)(2,3,6,7-tetra-tert-
butylfluorenyl) zirconium dichloride, naphthyl(m-
trifluoromethyl-phenyl)methylene(cyclopentadienyl)(2,7-di-
tert-butylfluorenyl)zirconium dichlorioge, naphthyl(m 5
trifluoromethyl-phenyl)methylene(cyclopentadienyl)(3,6-di-
tert-butylfluorenyl)zirconium dichloride, naphthyl(m-

rifluoromethyl-phenyl)methylene(cyclopentadienyl)-
Chjzggt%%geﬁﬁﬁ%)éfg%ea%ﬁ?ﬁ éerrlzzco\fffj%g? ﬁﬁfgﬁg&%ﬁ dichloride,
aphth -trifluoromethyl 10 phenyl)methylene(cyclopentadienyl)-
(d%ggzm%#( yitetra Mdié{%%rﬁélﬁtafluorenyﬁiﬁng%ﬂﬁﬁa&ichloride, phenyl (p-
h aghth F%g{{-trifluoromethyl- , o .
c Jg% %?/f{ hylBRe(cycBpenaifdiAREibaAZ Stbrer ) Arcdhritf vl -3, 6-di-
dichloride, naphthyl(m-trifluoromethyl-phenyl)methylene 15
Ly AOeAdIERY B Y 7 fHSiR-36 di-tert-baty FlOREAVAE ZirconiunPhenyl (p-
dichloride, naphthyl(m-trifluoromethyl-phenyl)- ' .
Ch RS RARY R aGB RYIFS A eRABIRY 3 Brdiltb it bindfasreRyl) -3, 6-di-
zirconium dichloride, naphthyl(m-
e §fidoibmetiy remy b imetigiené @yclopentadieryD ez, ¥ 2o phenyl (p-
(trimethylphenyl)-3,6-di-tert-butylfluorenyl)zirconium dichloride,

ch hapRiyi@-rifoiombeng-phenyDartydaeny 1) (2, 7-
(cyclopentadienyl)(2,7-(dimethylphenyl)-3,6-di-tert- butylfluorenyl)

(t piraetiuy Biegioride; Aaphthytpert-butylfluorenyl) zirconium
trifluoromethyl-phenyl)methylene(cyclopentadienyl)(2,3,6,7 9 0

digéttateridutylfluorenyl)zirconium dichloride, (p-tolyl)(p- phenyl (p-

chlorophenyl)methylene (cyclopentadienyl)-(2,7-
{(dimethylphenyl} -3, 6-di~tert-butylfluorenyl) zirconium
dichloride, phenyl (p-
chlorophenyl)methylene (cyclopentadienyl)-{2,3,6, 7-tetra-tert~
butylfluorenyl)zirconium dichloride, phenyl {m-
chlorophenyl)methylene (cyclopentadienyl) (2, 7-di-tert~
butylfluorenyl)zirconium dichloride, phenyl (m-chlorophenyl)-
methylene {cyclopentadienyl) (3, 6~di-tert-butylfluorenyl) -
zirconium dichlorid@, phenyl (m~chlicrophenyl)methylene-
{cyclopentadienyl) (cctamethyloctahydrodibenzofluorenyl) -
zirconium dichleride, phenyl (m-chlorcphenyl)methylene-
(cyclcpéntadienyl}(octamethyltetrahydrodicyclopemtafluorenyl)
-zirconium dichloride, phenyl (m-chlorophenyl)methylene-
(cyclopentadienyl) (dibenzofluorenyl) zirconium dichloride,

phenyl {(m-chlorophenyl)methylene— (cyclopentadienyl) (2, 7~
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chlorophenyl)methylene(cyclopentadienyl)(2,7-di-tert- butylfluorenyl)
zirconium dichloride, (p-tolyl)(p-
chlorophenyl)methylene(cyclopentagignyl)(3,6-di-tert 5
butylfluorenyl)zirconium dichloride, (p-tolyl)(p- chlorophenyl)
methylene(cyclopentadienyl)-
(octamethyloctahydrodibenzofluorenyl)zirconium dichloride,

didrdalydipchlorephenymethylens(eyclopeniadienyls vy, gichloride,
(octamethyltetrahydrod|cyclopentafluorenyl)2|rcqmum 1Q dichloride,
phdpfeliiR-chiorophenyimetbylenes (eyelopentadienyl)(dibenzofiyorenyl)
zirconium dichloride, (p- _ _
aideih(p-chlogophenyhmethylenetayclonentadienyl)@, 7r diphenyl-3, ;1 - g
6-di-tert-butylfluorenyl)zirconium dichloride, (p-
-C thyl Wi nt% ienyl)(2.7,15 _
e T DL B Gt b eaa By (2,7
- qophenylmethyleng(cyclopentadienyl)(2,7- (trimethylphenyl)-3,
B T e R
toI]yIi)g%chIorophenyl)methylene

di f(?;/Lcaopentéldienyl)(2,7-(dimethylphenyl)-3,6-di-tert- 20 phenyl (m-
butylfluorenylzirconium dichloride, (p-tolyl)(p-
SR ) e e e GG RTer S e 17l et
butylfiugrenyl)zirconjum dichloride, (p-tolyl)(m- . _
(4 %%ﬁ%&ﬁx%ﬁxiehyﬁen%(éﬁaésséﬁ@ eyl 2. Pt ) zirconium
, Cfkﬁtylfluo enyi)zirconium dichloride, (p-tolyl)(m 9 1 chlorophenyl) ‘
di f‘}’ﬁ/f‘e‘%%’(cyclopentadienyl) (3, 6-di-tert- butylfluorenyl)zirconium Phenyt (m-

dichloride, (E)-tolyi)(m- _
chlorophenyl)méthylene (cyclopentadienyl}-(2,3,6,7-tetra-tert-

butylfluorenyl)zirconium dichloride, phenyl (m-
trifluoromethyl-phenyl)methylene (cyclopentadienyl) - (2, 7-di-
tert-butylfluorenyl)zirconium dichloride, phenyl (m=
trifluoromethyl-phenylimethylene {cyclopentadienyl) (3, 6~di-
tert-butylflucrenyl)zirconium dichloride, phenyl (m-
trifluoromethyl-phenyl)methylene (cyclopentadienyl) -
{octamethyloctahydrodibenzofluorenyl) zirconium dichloride,
phenyl (m-trifluvoromethyl-phenyl)methylene{cyclopentadienyl)~
toctamethyltetrahydrodicyclopentafluorenyl)zirconium
dichloride, phenyl (m-trifluoromethyl-phenyl)methylene-
(cyclopentadienyl) (dibenzofluorenyl) zirconium dichloride,
phenyl (m-trifluoromethyl-phenyl)methylene (cyclopentadienyl) -
(2,7—diphenyl—3,6~di—tert—butylfluorenyl)zirconium dichloride,

phenyl {m-trifluoromethyl-phenyl)methylene (cyclopentadienyl) -
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chlorophenyl)methylene(cyclopentadienyl)-
(octamethyloctahydrodibenzofiuorenyl)zirconium dichloride, 5
(p-tonI)(m-chlorophenyl)methylene(Cé/c}opentadienyl)-
(octamethyltetrahydrodicyclopentafluorenyl)zirconium dichloride,
(p-tolyl)(m-chlorophenyl)methylene-
(cyclopentadienyl)(dibenzofluorenyl)zirconium dichloride, (p-

(2}@¥Qgﬁé@ QQGQ%ﬂHEQ¥%¥%%%G¥§@P$G%@Sﬁ%@ﬁzZ£%£nium dichloride,

diphenyl-3,6-di-tert-butylfluorenyl) zirconium dic e, (p-

ph&%¥@%&§@¥¥99@%@%Mg% e?%%;%ﬁ%%%%g%g%%gg?(qlopentadienyl)"

dimethyi-3,6-di-tert-butylf ore onium orid

lyl)(m- I hylene(cycl tadienyl)(2,7- : ,
2 mo R4 AT BB I or RSB 18 elanag Feontun
. (p-falyl)(m-chl henyl)methylene: .
dl%%}%p%@%%éﬁ% (2.7 Rty B BBR B ey me thy Lene-

zirconium dichlorid -talyl)(m- chlorophenyl)methylene

SR ET NG, o, Sehagen AR brart by ArcrEhchioride,

-talyl)(m 20 trifluoromethyl-phenyl)methylene(cyclopentadienyl)(2,7-di-

buég’é—%ﬁ ffl?&gglﬁllfii&%%ﬂndichloride, (ﬁ-Xer(ﬁﬁ A phenyl (m-
trifluoromethyl-phenyl)methylene(cyclopentadienyl)(3,6-di-

tf% -%%ﬁﬂﬂl?&?@ﬁ%yﬁ%@&%hhﬁﬂam ffes (GiyiymRntadienyl) (2,3, 6, 7-
trifluoromethyl-phenyl)methylene (cyclopentadienyl) 9 2

LetgeahtethyIBEERY drotissnzotuBréiRRirEBhiufidiediendes,  naphthyl (p-

(p-tolyl)(m,-trifluoromethyl phenyl)methylene(cyclopentadienyl)-
chlorophenyl)-methyleéne (cyclopentadienyl) (2, 7-di-tert-

butylfluorenyl)-zirconium dichloride, naphthyl {p-
chlorophenyl)methylene- (cyclopentadienyl) (3, 6-di~tert-
butyifluorenyl)zirconium dichloride, naphthyl (p=-
chlorophenyl)methylene—
(cyclopentadienyl)(octamethyloctahydrodibenzofluorenyl)_
zirconium dichloride, naphthyl (p-chlorcphenyl)methylene-
(Cyclopentadienyl)(octamethyitetrahydrodicyclopentafluorenyl)
-zirconium dichloride, naphthyl {p-chlorophenyl)methylene-
icyclopentadienyl) (dibenzofluorenyl) zirconium dichloride,
naphthyl(pwchlorophenyl)methylene(cyclopentadienyl)(2,7—
diphenyl-3, 6~di-tert-butylfluocrenyl)zirconium dichloride,
naphthyl (p-chlorophenyl)methylene (cyclopentadienyl) (2, 7~
dimethyl-3,6-di~tert~butylfluorenyl)zirconium dichloride,
naphthyl(p—chlorophenyl)methylene(cyclopentadienyl)(2,7—

(trimethylphenyl) -3, 6-di-tert-butylfluorenyl)zirconium
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(octamethyltetrahydrodicyclopentafluorenyl)zirconium 5 dichloride,
(p-tolyl)(m-trifluoromethyl-phenyl)methylene
(cyclopentadienyl)(dibenzofluorenyl) éirgonium dichloride, (p-
tolyl)(m-trifluoromethyl-phenyl)methylene(cyclopentadienyl)- (2,
7-diphenyl-3,6-di-tert-butylfluorenyl) zirconium dichloride,
(p-tolyl)(m-trifluoromethyl-phenyl) 10

di@@ﬁ@glg@%(cyclopentadienyl)(2J-Q@gﬂ%ﬁ% Bttcer';tl' QP%H%%@Dygethylene-—

zirconium dichloride, (p-tolyl)(m-

(cg@% @%&'Qﬁg%{%@?w 'Fdl%%%gz%%’ktégieﬂ}")@%‘—hﬁl&ﬁ- grt-

rimethylphenyl)-3,6-di-tert-butylfluorenyl)zirconium™ dic

bu%%%%gj{ggf %TSQ‘&’&E“%”V') 15 q;

methylene(cyClopentadieny 2,7-(dimethﬁ6ﬁgr?yrl)%§,%’-di-tert- naphthyl (p-

I zi [ dichlori tolY1l P- ‘
chki, t}_(c; {;%%):ZI}"CQH;% r%gt%%gﬂcgf? %P%ad gdglgrﬂ'r%.))l)@’,s?:&@i7~tetra—tert—

trifluoromethyl-phen clopenta
etra-tert-butylfluorenyl)zirconium dichloride and the like. [0144] 20
o Jr?ﬁtefr?%g?n%()%nzd%%%?giﬁ% by changifig Ggljcooﬁ?r%“ of the coniaundsy L (-
oh escribed at@]ve to "hffnium" and "titanium" and _metallocene compounds
OBtAHEH By chRRJiNY “aieRIoTe herestdd Sdifidorde" "dibrdide and
b "dii %‘de" and changing "dichloride" thereof to "dimethyl" and
utrﬁgt IEOA™ 83 &refineRitdd as well in the etdligtene compouR@ehthyl (m-

represented by Formula 199. [0145]
chlorophenyl)methylene{cyclopentadienyl) (3, 6-di~tert-

butylfiuorenyl)zirconium dichloride, naphthyl {m~
chlorophenyl)methylene {cyclopentadienyl} -
(octamethyloctahydrodibenzofluorenyl) zirconium dichloride,
naphtnyl (m-chlorophenyl)methylene (cyclopentadienyl) -
{octamethyltetrahydrodicyclopentafluorenyl)zirconium
dichloride, naphthyl {m-chlorophenyl)methylene-
(cyclopentadienyl) {dibenzofluorenyl) zircenium dichloride,
naphthyl (m-chlorophenylimethylene (cyclopentadienyl) {2, 7-
diphenyl~3, 6-di~-tert-butylfliuorenyl)zirconium dichloride,
naphthyl {(m-chlorophenyl)methylene (cyclopentadienyl) (2, 7-
dimethyl-3,6-di~tert-butylflucrenyl)zirconium dichloride,
naphthyl {m-chlorophenyl)methylene (cyclopentadienyl) (2, 7-
{trimethylphenyl) -3, 6-di-tert-butylfluorenyl)zirconium
dichloride, naphthyl (m-chlorophenyl)methylene-
{cyclopentadienyl) (2,7~ (dimethylphenyl) -3, 6-di-tert-

putylfluorenyl)zirconium dichloride, naphthyl {m-
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The metallocene compound (I') described above can be 5 produced by
referring to publicly known processes. The publicly known process
includes, for example, a production process described in W004/029062
which was applied by the present applitants. [0146] 10 The metallocene
compounds described above can be used alone or in combination of two
or more kinds thereof. [0147] The same compounds as the organic
aluminumoxy compound (ll-1) used for producing the syndiotactic
Chp by eIy e 1BL@A) desrabed abbre tan he) usbdlad the-organic-tert -
aluminumoxy compound (11-1) used for producing the propylene- a-olefin
bugapdiyiers (B): [6E48]cThaBame compdimts @asitHe compound reactechyl (m-
with the 20 cross-linked metallocene compound (1) to form an ion pair
trwhickds esedfel prodeicing thetdyntiotadticy propytene: polymer)(A), 7-di-
described above can be used as the compound (II- 2) reacted with the
Cegrosbuinked metaflogenezéampotnd (1) to  fbimdroiondasir whichrisipsed vl (m-
for producing the propylene 94 a-olefin copolymers (B). [0149] The same
T rédrhpounds: &5 the prganjd atuminyin:cempound pdd 3)disedfor (3, 6-di-

producing the syndiotactic polypropylene
tert-butylfluorenyl)zirconium dichloride, naphthyl (m-
trifluoromethyl-phenyl)methylene (cyclopentadienyl) -
(cctamethyloctahydrodibenzofluorenyl)zirconium dichloride,
naphthyl (m-trifluocromethyl-
phenyl)methylene (cyclopentadienyl) -
(octamethylitetrahydrodicyclopentafluorenyl) zirconium
dichloride, naphthyl (m-triflucromethyl-
phenyl)methylene (cyclopentadienyl) (dibenzofluorenyl) zirconium
dichloride, naphthyl (m-trifluoromethyl-phenyl)methylene~
(cyclopentadienyl)(2,7~diphenyl—3,6—di~tert—butylf;uorenyl)h
zirconium dichloride, napﬁthyl(m—trifluoromethyl—phenyl)—
methylene (cyclopentadienyl) (2, 7-dimethyl~3, 6~di-tert-
butylfluorenyl)zirconium dichloride, naphthyl (m-
trifluoromethyl-phenyl)methylene (cyclopentadienyl) (2, 7-
(trimethyiphenyl)m3,6—di—tert~butylfluorenyl)zirconium
dichloride, naphthyl {(m-trifluorcomethyl-phenyl)methylene~
(cyclopentadienyl) {2, 7- (dimethylphenyl) -3, 6-di-tert-
butylfluorenvyl) zirconium dichloride, naphthyl {m-

trifluoromethyl-phenylimethylene (cyclopentadienyl) (2,3,6,7-
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5 polymer (A) described above can be used as the organic aluminum
compound (11-3) used for producing the propylene- a- olefin copolymers
(B). [0150] The respective componegts, described above can be used 10
as well by carrying on a particulate carrier. The same carriers as the
carrier used for producing the syndiotactic propylene polymer (A)
described above can be used as the carrier used if necessary. [0151] 15

teﬁf@%%i&f—@f@@ly@@%@E&Y?@X'%B%‘c@'ﬂeﬂﬁ‘ copelymer (B N\ ro191) (-
polymerization, the usage of the respective components and the addition

chprdertherepf are opliopally selected. andithe folawing mgthad is shown

as the example thereof. 20 [0152] A method in"'which the component (I')

pu@hdihe comppnent (1) are added to the;pglymetization device i%?e'%gfl gL (P~

optional order. In the method described above, at least two or m

on R EEsRECve ralalystaompanents may.he boyant ig_gontactip

advance. [0153] In polymeriZing o er the presence of the
bu CtalSIQLQIETin polymezation descriged abgve, the (p-tolyl) (p-

chlorophenyl)methylene{cyclopentadienyl) -
(octamethyloctahydrodibenzofluorenyl) zirconium dichloride,
(p-tolyl) (p-chlorophenyl)methylene (cyclopentadienyl) ~
(octamethyltetrahydrodicyclopentafluorenyl) zirconium
dichloride, (p-tolyl) (p-chlorophenyl)methylene~
(cyclopentadienyl) (dibenzofluorenyl)zirconium dichloride, (p-
tolyl) (p-chleorophenyl)methylene (cyclopentadienyl) (2, 7~
diphenyl-3,6-di-tert-butylfluorenyl)zirconium dichloride, (p-
tolyl}) (p-chlorophenyl)methylene {(cyclopentadienyl) (2, 7-
dimethyl-3,6-di-tert-butylfluorenyl)zirconium dichloride, (p-
tolylj(p—chlorophenyl)methylene(cyclopentadienyl)(2,7~
(trimethylphenyl} -3, 6-di-tert-butylfluorenyl}zirconium
dichloride, (p-tolyl) {(p-chlecrophenyl)methylene-
(cyclopentadienyl) (2, 7- (dimethylphenyl) -3, 6-di-tert-
butylfiuorenyl)zirconium dichloride, (p-tolyl} (p=
chlorophenyl)methylene {cyclopentadienyl) (2,3,6, 7-tetra-tert-
butylfliuvorenyl)zirconium dichloride, (p-tolyl) {m-
chlorophenyl)methylene (cyclopentadienyl) (2, 7-di~tert-

butylfluorenyl)zirconium dichlioride, (p-tolyl) {m-



10

15

20

component (I') is used in an amount of usually 10-9 to 10-1 mole,
preferably 10-8 to 10-2 mole per liter of the reaction volume. [0154] 10
The component (II-1) is used in such an amount that a mole ratio
((N-1)/M) of the component (ll-1) to aft the transition metal atoms (M)
contained in the component (I') is usually 0.01 to 5,000, preferably 0.05 to
2,000. The component (11-2) is used in such an amount that a mole ratio

oh S%QI-% /Mg cgan Elu?inum atom contained in the component (11-2) to

all the trahditioR etats (%) St in the Tofpome t TF)\s Uty 1 to
b 1,000, prefera ly 1 to 500. The component (11-3) is used in such an .
utﬁm' Tt BF&T R mote TR (HE3)/M) of tHe€omPddt(11-3) to the@~tolyl) (m-

a
iransition 20 metals (M) contained in the component (a) is usually 1 to
N 5100 prere ARy WS 006 Y01 8EF ThebrEpylehe- a-olefin copolymers
(B) is obtained by polymerizing propylene with at least one olefin selected
(OHbIT 6 Y- ORI HAVIAG 2B P darBBR afoms TéxdadihgmropyleHeyhloride,
under the presence of the catalyst for olefin polymerization described
(Dabeve bsuBMFL& TiQaiEpASET fi-thid ease! @Y Ay ErsEEIBOR Solvehtis
usually used, and a-olefins may be 5 used as the solvent. The
(oRyararbort sskent iefibiesy ol be sspee it theesarhe Diescas. described

_above. The
dichloride, (p~tolyl) (m-chlorophenyl)methylene-

(cyclopentadienyl) (dibenzofluorenyl) zirconium dichloride, {(p-
tolyl) {(m-chlorophenyl)methylene (cyclopentadienyl) (2, 7~
diphenyl-3,6-di-tert-butylfluorenyl)zirconium dichloride, (p-
tolyl) {m-chlorophenyl)methylene (cyclopentadienyl) (2, 7-
dimethyl-3, 6-di-tert-butylfluorenyl)zirconium dichloride, (p-
tolyl) (m-chlorophenyl)methylene (cyclopentadienyl) (2, 7-
{(trimethylphenyl)~3, 6-di-tert-butylfluorenyl)zirconium
dichloride, (p-tolyl) (m-chlorophenylimethylene-—
(cyclopentadienyl) (2, 7~ {dimethylphenyl) -3, 6~di-tert-
butylfluorenyl)zirconium dichloride, {(p~tolyl) (m-
chlorophenyl)methylene (cyclopentadienyl) (2,3,6, 7-tetra~tert—
butylfluorenyl)zirconium dichloride, (p-tolyli (m-
trifluoromethyl-phenyl)methylene (cyclopentadienyl) (2, 7-di-

tert~butylflucrenyl)zirconium dichloride, (p-tolyl) (m~

- triflucromethyl-phenyl)methylene (cyclopentadienyl) (3, 6-di~

tert-butylfliuorenyl)zirconium dichloride, {(p~tolvyl) (m—

trifluoromethyl-phenyl)methylene (cyclopentadienyl) -
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copolymerization may be carried out by either method of a batch method

and a continuous method. [0156] 10 The a-olefins which can be used for

the polymerization include, for example, ethylene, 1-butene, 1-pentene,

3- methyl-l-butene, 1-pentene, 1-hex ne, 4-methyl-lI-pentene, 3-

methyl-I-pentene, 1-octene, 1-decene, 1-dodecene, 1- tetradecene,

1-hexadecene, 1-octadecene, 1-eicosene and the 15 like. The a-olefins

can be ysed alone or in combination of two or more kinds thereof. [0157]
(OWREIT Eryitg Gt YRS ROpBHRTETZatIS BY HoZteh CRERBY undet té Loride,

presence of the catalyst for olefin 20 polymerization, a concentration of
(pfﬁe@ﬁ@téll%‘?:"é%@c@n‘?&ﬁ?ﬁ%ﬁﬁ%polymerization system is usually

0.00005 to 1 millimole, preferably 0.0001 to 0.50 millimole per liter of the
ph?@é’&ib‘ﬂ%ﬁ%@ﬁ)ﬁ%@?%@?ﬁé%‘@éﬁb‘xﬁ]ﬁm’“e (average retention time

when the copolymerization is carried out by a continuous method) is,
(OG- are P ASCdImED it coRBRbAS SLER Ba1tHe ) éatayen i un

_concentration, the polymerization temperature and 5 the like, usually 5

L wiAGEesds 3 hours, Freferaliy 10 mirutés to B hours, 10189y 1) methylene-

(cyclopentadienyl) (dibenzofluorenyl)zirconium dichloride, (p~
tolyl) (m-trifluoromethyl-phenyl)methylene (cyclopentadienyl)-
(2, 7-diphenyl~3, 6-di-tert~butylfluorenyl)zirconium dichloride,
(p-tolyl) (m-triflucromethyl-phenyl) -
methylene (cyclopentadienyl) (2, 7-dimethyl-3, 6-di-tert-
putylfluorenyl)zirconium dichloride, {p-tolvyl) (m-
trifluoromethyl-phenyl)methylene (cyclopentadienyl) (2, 7-
(trimethylphenyl) -3, 6-di~tert-butylflucorenyl)zirconium
dichloride, (p-tolyl) (m~trifluocromethyl-phenyl) -
methylene (cyclopentadienyl) (2,7~ (dimethylphenyl) -3, é~di~tert-
butylfluorenvyl)zirconium dichleride, (p~tolyl} (m-
trifluoromethyl-phenyl)methylene-(cyclopentadienyl) (2,3,6,7-
tetra-tert-butylfluorenyl)zirconium dichloride and the 1like.
(0144}

Further, compounds obtained by changing “zirconium” of
the compounds described above to “hafnium” and “titanium” and
metallocene compounds obtained by changing “dichloride”
thereof to “difluocride”, “dibromide” and “diiodide” and

changing “dichloride” thereof to “dimethyl” and “methylethyl”
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Propylene and at least one olefin selected from a- olefins having 2 to 20

carbon atoms (excluding propylene) 10 each described above are

supplied respectively to the polymerization system in such an amount that

the propylene a-olefin copolymer (BY Raving the specific composition

described above is obtained. In the copolymerization, a molecular weight

modifier such as hydrogen and the like can 15 be used as well. [0160]

When propylene is copolymerized with at least one olefin selected from
ar%—&l@ﬁﬁgﬁ%}inﬁ% 1520 cafbor &ttt {exdGdinG proprenadn thepresented
manner_described above, the 20 propylene- a-olefin copolymer (B) is
obtaifiéd usbidlly in the form of a polymerization solution containing the
copolymer (B). This polymerization solution is treated by an ordinary

d, and the propylene a-olefin copolymer (B) is obtained. [0161] 9 8
The copolymerization reaction is carried out usually on the conditions of a
tempErStUrBTaRihg IR A YangeBP2one 208C) préferatlyaedio 180C=andan  be
more preferably 50 to 150C and a pressure falling in a range of
Preeesding 0 to 16Pals preferably®5ito 19 MPacamd moreqreferably The

0.5 to 7 MPa. [0162] <Ethylene- a-olefin random copolymer (C)> The
pulpthyléie- snolefin ndofs copolyrherfd).usédin theample, a production

by

process described in W004/029062 which was applied by the
present applicants.
[0146]

The metallocene compounds described above can be used

alone or in combination of two or more kinds thereof.
[0147]

The same compounds as the organic aluminumoxry compound
(II-1) used for producing the syndiotactic propylene polymer
(A} described above can be used as the ocrganic aluminumoxy
compound (II-1) used for producing the propylene - o-olefin
copolymers (B).

[0148]

The same compounds as the compound reacted with the
cross-linked metallocene compeound (I} to form an ion pair
which 1is wused for producing the syndiotactic propylene
polymer {A) described above can be used as the compound (II-
2) reacted with the cross~linked metallocene compeund {I’) to

form an ion pair which is used for producing the propylene -
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present invention is preferably an ethylene a-olefin 10 copolymer
comprising an ethylene unit in an amount of 50 to 99 mole % and an
a-olefin unit having 3 to 20 carbon atoms other than ethylene in an
amount of 1 to 50 mole % (provided Ytfht the total of ethylene and the
a-olefin is 100 mole %) [0163] 15 Preferably, the ethylene unit is
contained in an amount of 60 to 95 mole %, and the a-olefin unit having 3
O{_é%zo .carbon atoms other than ethylene is contained in an amount of 5 to

Ghofe GRraviBiEd thatthe total of ethylene and the a-olefin is 100
male %) ; the density is 910 to 850 kg/m3; and 20 the MFR measured at
(%95 and a load of 2.16 kg according to JIS K-6721 falls in a range of
0.01 to 100 g/10 minutes. [0164] More preferably, the ethylene unit is
contaifi6d ifl e arfGIRCSF B to 95 mbleeos, iftbihba-aéfiraRtRavirggound
to 9 9 20 carbon atoms other than ethylene is contained in an amount of
(151920 Hdviel % {srovidecPthiat Hiditotal 6t ethyleAé ahactheca-atefly Brrgy lene
mole %); the density is 900 to 860 kg/m3; and the MFR measured at
polgperand &load st Rrié Ry acderding 5-a0JISHE-6723¢lIsdl a fange ofrganic
0.05 to 10 g/10 minutes. [0165] The a-olefin copolymerized with ethylene
a L gnaobefinc drevimgn3i tol 20 caybarsatbnisangbinctidesnfprexamplepylens - a-
propylene, 1-butene, 1-pentene, 1-hexene, 1-heptene, 1-octene,
olefin copolymers (B}.
[0150]

The respective components described above can be used
as well by carrying on a particulate carrier. The same
carriers as the carrier used for preoducing the syndiotactic
propylene polymer (A) described above can be used as the

carrier used if necessary.
[0151])
Process of producing the propylene- o~olefin copolymer (B):
In the polymerization, the wusage of the respective
components and the addition order thereof are optionally

selected, and the following method is shown as the example
therecf.
(01521
A method in which the component (I’) and the component
(1T} are added to the polymerization device in an opticnal
order.

In the method described above, at least twoe or more of
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" 10 1-nonene, 1-decene, 1-undecene, 1-dodecene, 1-hexadecene, 1-
octadecene, 1-nonadecene, 1-eicosene, 4-methyl-I-pentene and the like.
Among them, a-olefin having 3 to 10 carbon atoms is preferred.
Propylene, 1-butene, 4-methyl-|-pent%r?e, 1- hexene and 1-octene are
particularly preferred. The above a 15 olefins can be used alone or in
combination of two or more kinds thereof. [0166] The ethylene- a-olefin

h randr%m cogé)lymer %C% miy contain other polymerizable units in addition
“%0 the above thits a8 20701 as the UBEE df the fr¥enfivefitisi & ot into

co damaged. %)%67 The above other polymerizable units include, for
‘Examplévity1"éhiounds such as styrene, vinylcyclopentene,
vinylcyclohexene, vinylnorbornane and the like; vinyl esters 100 such as
Q/}%;I cetate and the like; unsaturated organic acids or derivatives thereof
such_as maleic anhydride and the like; conjugate dienes such as
butadiBne PRROPFEHE: pentadiéhe: f2 3-dikistfibuthbrenerdiftbidike; afd the
non-conjugate 5 polyenes such as 1,4-hexadiene, 1,6-octadiene,

cabahigfiyl-1 52 hexadiehé i'6-nisthyE bifeptadigne CR-prethPet 6-cdtadiene, the
dicyclopentadiene, cyclohexadiene, dicyclooctadiene,

Copsmgieherdrobrnehe Bswihythorboineries Brethylifens2ahothofrisne,co 107
5-methylene-2-norbornene, 5-isopropylidene-2 10 norbornene,

mo BeehlGroffcthyBlisoprdperiyh2-norbonteite, 28c liter of the reaction

velume.
[0154]

The component (II-1) is used in such an amount that a
mecle ratio ((II-1)/M) of the component‘ (IT-1) to all the
transition metal atoms (M) contained in the component (I’) is
usually 0.01 to 5,000, preferably 0.05 to 2,000. The
component (II-2Z) is used in such an amount that a mole ratio
({II~2)/M}) of an aluminum atom contained in the component
(II-2) to all the transition metals (M) contained in the
compenent (I7) is usually 1 to 1,000, preferably 1 to 500.
The componsnt (II-3) is used in such an amount that a mole
ratioc ((II~3)/M) of the component (II-3) to the transition
metals (M) contained in the component {(a) is usually 1 to
10,000, preferably 1 to 5,000,

(01557
The propylene- o-olefin copolymers (B) is obtained by

polymerizing propylene with at least one olefin selected from
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diisopropylidene-5-norbornene, 2-ethylidene-3-isopropenyl-5- norbornene,
2-propenyl-2,2-norbornadiene and the like. It is one of the preferred
embodiments as well that the non- cgpjugate dienes and the
non-conjugate polyenes are not 15 contained. [0168] The ethylene-
a-olefin random copolymer (C) may contain the above other
polymerizable units in an amount of 10 mole % or less, preferably 5 mole

o-FPLOrass and meye prefeyably 3.20mole % g less X169} ;The ethylenes .,

a-olefin random copolymer (C) includes, to be specific,

undibylene-propvene randem gapolymer, gthylene. 1-butene. random .. - : ya v ion

copolymer, ethylene propylene 1-butehe 1 0 1 random copolymier,

de £IRYIE0G %@8%1?”'5s%tQXNF”PHo@OE’l%L%cﬁa"ﬁ:]%) SOPOYMEL): 5 case, a

ethylenel-butenel-octene random copolymer, ethylene

hycffeﬁ%%é:fpe%@&gg@d% cq soisgggp ethylene * |- hexene I[g%}dgn@ may be

copolymer, ethylene 1-octene ran copolynier 53hd the | mong

usdlem p%%“é%ﬁ)’v%r%?”e%ﬁée Siylene Pﬁ%@?"e”%rae”ndé’”}ﬁ%&%'é@‘sﬁ“ to be
ethﬁenel- uténe random copoly%er, et%y ene T-buléhe 1-octene
ran(%grg cop%[IMmer, ethylenel-hexene randog&i}co
C

| ;
Spee(fﬁylenél-o ene raRdom co%%ﬁ/?ner and th |E£:%‘§éggiaov%}%%%%tymers The

may be used in 10 combination of tv,vo(g)r more kinds thereof. [0170Q]
copoj§merlzatlon may be carried out by either method of a

batch rethod and a continuous method.
[0156]

The w-clefins which can be used for the polymerization
include, for examplie, ethylene, l-butene, Il-pentene, 3
methyl~l-butene, l-pentene, l-hexene, 4-methyl~l-pentene, 3-
methyl-1-pentene, l-cctens, l-decene, l-dodecene, i-
tetradecene, l-hexadecene, l~octadecene, l1-eicosene and the
like. The o-clefins can be used alone or in combination of
two or more kinds thereof.

[0157]

When carrying out the copolymerization by a batch
method under the ©presence of the catalyst for olefin
polymerization, a concentration of the metallocene compound
in the polymerization system is usually 0.00005% to 1
millimocle, preferably 0.0001 to 0.50 millimocle per liter of
the reaction volume.

[0158]
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The ethylene- a-olefin random copolymer (C) used in the present
invention has a crystallinity of usually 40 % or less, preferably O to 39 %
and more preferably 0 to 35 % which is 15 measure by an X-ray diffraction
method. The ethylene- a- olefin randorh copolymer (C) used in the present
invention has an intrinsic viscosity [77 ] of usually 0.1 to 10 dL/g, more
preferably 0.5 to 5 dL/g which is measured at 135C in decalin. 20 [0171]
In the present invention, a balance between the impact resistance and n
the transparency is particilarly erihanced by U%h%%%%o&mﬁ&ﬁgnt [gen the

COEE%%?%]E.%%QZ Ihe ethjylene- a-o.quP random cog(olymer described above
can'be produced by convértionat afdt publitly knbwn mEH3EE kg

h vanadium-based catalyst, a titanium-based catalyst or, a
HHdtlIocEHe-bsed Ctalyst "Eommtercial BrodtictsmayBes usBa'as the  the
ethylene a-olefin random copolymer (C), and "Tafmer" (trade name)

AN Fact TR0 MG CRemiCAI8 IS HiAREd TRkd o1 7apiperature  and

_ Polypropylene-based resin composition: 10 A polypropylene-based resin

ChG ompbsitioheESmpHsingthe “GRlidtactic propyneiohimerpl), the minutes

propylene - a-olefin copolymer (B) and the ethylene- a-olefin random

L0 copolyRieriE) :
[10159]

[

Sy

Propylene and at least one olefin selected from o-
clefins having 2 to 20 carbon atoms {excluding propylene)
each described above are supplied respectively to the
polymerization system in such an amount that the propylene-
a-olefin copolymer (B} having the specific composition
described above is obtained. In the copolymerization, a
molecular weight modifier such as hydrogen and the like can

be used as well.
[0160]

When propylene 1is copolymerized with at least one
olefin selected from o-clefins having 2 to 20 carbon atoms
{excluding propylene) in the manner described above, the
propylene- o-olefin copolymer (B) is obtained usually in the
form of & polymerization scolution containing the copelymer
(B). This polymerization sclution is treated by an ordinary

method, and the propylene: a-olefin copolymer (B) is obtained.

[(0161]
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used if necessary is blended, if necessary, with various additives such as
an antioxidant, a UV absorber, an 15 antistatic agent, a nucleator, a
lubricant, a flame retardant, an antiblocking agent, a colorant, inorganic
and organic fillers and various synthgti% resins, and then the mixture is
melt-kneaded and can be pelletized to prepare pellets. [0174] 20 The
polypropylene resin used in the present invention comprises preferably:

(3 3318 28 s vl srdacic ropiene pobmer, L s o

described above, S W]é?grht %ﬁrow

A) 1 0 3.and (B) is 100 parts by weight) of the propylene- a-olefin
th& c ng’lL OI(lS). Of * é/ g %;}’l(e‘jl to".09 pﬁ?t%g}fi/ Wégﬁto to

copocfymer described aabov%mé?ld,rﬁ%e% Ss
tE?e ethylene- a-olefin random _copolymer (C) described above based
20 Cparky Sweidntd fecotent |
gn (5ta?£% P by B welght P(&;)a%rﬂd(Bl}Tcg[ﬁ?@]r Bédohtens of the! °0 'C
an&esgective comgonents fall in, the above ranges, obtained is a film Whig:h
is skealiért® Bartichfarlyin hedf reBistahBe I T of TS fifr) &% WhieR is-fo MPa,
excellent in transparency, flexibility and low-temperature impact
PrfedistARce, andthiétefore 18 préfne D176} Whek a/pSlypropylenePa.
resin film having good flexibility
[0162]
<Ethylene- a-olefin random copolymer (C)>
The ethylene- o-olefin random copolymer (C) used in the
present invention 1is preferably an ethylene - o-olefin
cepolymer comprising an ethylene unit in an amount of 50 to
99 mole % and an wo-olefin unit having 3 to 20 carbon atoms
other than ethylene in an amount of 1 to 50 mole % (provided
that the total of ethylene and the o-olefin is 100 mole %).
[0163]
Preferably, the ethylene unit is contained in an amount
of 60 to 95 mole %, and the o-oclefin unit having 3 to 20
carbon atoms other than ethylene is contained in an amount of
5 to 40 mole % (provided that the total of ethylene and the
a-olefin is 100 mcle %); the density is 910 to 850 kg/m?; and
the MFR measured at 190°C and a load of 2.16 kg according to
JIS K-6721 falls in a range of 0.01 to 100 g/10 minutes.
(0164]

More preferably, the ethylene unit is contained in an

amount of 80 to 95 mole %, and the w-olefin unit having 3 to
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and excellent low-temperature impact resistance is required, 15 preferred
is a polypropylene resin comprising: (A) 80 to 25 parts by weight of the
syndiotactic propylene polymer described above, (B) 20 to 75 parts by
weight (provided that the total of (A) and (B) is 100 parts by weight) of the
propylene- a-olefin 20 copolymer described above and (C) 1 to 100 parts
by weight of the ethylene a-olefin. copolymer described above based on

5 0total 00 parts by wei%rr%[ of (A) and (B). [0177] 104 More preferably, the
pOR/PISBYIENE TSI EOMPrisE675 36 2B 5RE byPwerjhtFunther preférapipount
75 to 35 parts by weight of the syndiotactic propylene polymer (A) and

oL préferdbly 25 1575 parts BﬁWéié%‘/ﬁ? mote preféiably 25%b 6555 pakybgne and

weight of the propylene a-olefin copolymer (B). The polypropylene resin

th§e SEribetiaovescartBe Totifedtinto tHee palsprdpylericsh38éd Fesirb filn b /m’;
the present invention by employing an extrusion method and an inflation
Anmethsd. MRedifisite (6)S 10-Inthe polyprepylede-pdsed résih cohstitatingrding
the_polypropylene-based resin film of the present invention, a
toconrcentration(SFpefd pidpylerengit is40 tb 95 nicle 98, préferablp 4o .
95 mole %; a concentration (SE) of an ethylene unit is 60 to 5 mole %,
| Bieferably 55 to 8 mole %;

The «-clefin copolymerized with ethylene is o-olefin
having 3 to 20 carbon atoms and includes, for example,
propylene, l-butene, l-pentene, l-hexene, 1l-heptene, l-octene,
i-nonene, l-decene, l-undecene, Il-dodecene, l-hexadecene, 1~
octadecene, l-nonadecene, l-elcosene, 4~methyl-l-pentene and
the like. Among them, o-olefin having 3 to 10 carbon atoms
is preferred. Propylene, l-butene, 4-methyl-l-pentene, 1-

hexene and l-octene are particularly preferred. The above o-

clefins can be used alone or in combination of two or more

kinds thereof.

[0l6e]

The ethylene- a~olefin random copolymer (C) may contain
other polymerizable units in addition to the above units as
long as the object of the present invention is not damaged.

[0167]

The above other polymerizable units include, for

example, vinyl compounds such as styrene, vinylcyclopentene,

vinylcyclohexene, vinylnorbornane and the like; vinyl esters
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15 and a concentration (Sc) of an a-olefin unit having 4 to 10 carbon

atoms is 0 to 15 mole %, preferably 2 to 13 mole % (provided that S. +

SE + Sa = 100 mole % and SU/SE,>l). The above values are measured

by measuring methods shown in examples described later. If the

polypropylene-based resin 20 comprises a propylene unit, an ethylene

unit and an a-olefin unit in the concentration ranges described above, the
sudoliropylepe-basedsesinfim tends 19 exhibl suficlenty. ragsparency. o o

flexibility, mechanical strength, heat resistance and impact resistance. 1%
ox SSSIRCI2 0 e polyprapyienciased resih (N oL e IesenL 4,

invention, an intrinsic viscosity [7) Jof a componerIljt (bso Soltible in ’
}pﬁpﬂig@t room).temperatyre satisfies 1.5.to 4.0 5 dL/g, preferably 1.5 to_
“'35 dL/g and more pre%fgéa Iyglsj %usg.az%l?la.e If anli?lgr%)ngs%} Siscodfy) tAfof e
2, §hgﬁg Qnent (Dsol) soluble in decalin at ropm temperature falls in the -

above%% ee? 8&%??1%%% theaﬁlﬁyprc%gly ene-Jbég%d resii film WHIRRGEI ugate
excellent particularly jn heat resistance, 10 transparency, low-temperature
poliiLes resgﬁls?é’ncae,sﬂeiﬂéint@eﬁ% Helidity antwiich IS eKSérent patichiary L - 5=
el é’_:\ibalance etween |ow-temperature impact resistance and .

ransparéncy” TOTT8) Produttiofprécesr polypropyiehe-badedrégifliene,

. film; 15 The polypropylene-based resin constituting the

dicyclopentadiéne, cyclohexadiene, dicyclooctadiene,
methylenenorbornene, S5-vinylnorbornene, S-ethylidene-2-
norbornene, S5-methylene-2-norbornene, S—isopreopylidene-2~
norbornene, t-chloromethy-5-isopropenyl-2-norbornene, 2,3-

diisopropylidene~5-norbornene, Z2-ethylidene-3-isopropenyl-5-
norbornene, 2mpropenyl—2,2wnorbornadiene and the like. It is
one of the preferred embodiments as well that the non-
conjugate dienes and the non-conjugate polyenes are not
contained.

[0168]

The ethylene- o-olefin random copolymer {(C) may contain
the above other polymerizable units in an amount of 10 mole %
or less, preferably 5 mole % or less and more preferably 3
molie % or less.

[0169]

The ethylene- o-olefin random copelymer (C) includes,

to be specific, ethylene-propylene random copolymer, ethylene

* l-butene random copolymer, ethylene + propylene - l-butene
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polypropylene-based resin film of the present invention may be a resin
having a propylene unit and may be, for example, a composition of a
crystalline propylene polymer and an elastomer. The
polypropylene-based resin film of the present 20 invention shall not
specifically be restricted in a production process, a constitution and a
forming method of the polypropylene-based resin as long as it satisfies

rathescharagterigties deseribed abeve. {3149} 1,6 CopsideringaRYHERCy nene
aspect and an economical aspect, an inflation method and a

rafee)exizugion yrethod are prefesably pused-as theforming method, ThLIS; ymer,
the film is prepared by an inflation method in which the pellets described

eti@poygare pmeltgytruded by means.of angxtruder and.a circulardi.. o - -

extruded via a spiral or slit die, and expanded by predetermined air flow.

heJhecooling methad inelydes a V&@ﬁ@ﬁ@%ingl&v;é%@r@dmai&goggﬁ%o1ymer

system. [0180] 10 A water-cooling inflation method shall not specific

ande rgg@ict%ig&onditim@@d iﬁ:'ﬂ%?ﬂpref%@@&’i%wﬂﬂ te are of ..o
190 to 280C and a water-cooling temperature of 10 to 60C. Further, the

<Al s Qrapaseg by an Sdpision methiad 5. Wiigh the peliets descrbed o,

ove aré mélt-extrud Yy means o nexfruéaer na a circular aie,
coﬁ%Ygﬁg?Py'E%%Qﬁgﬁe © l-butene - l-octene random copolymer,

ethylene - l-hexene random copolymer, ethylene-l-octene random
copolymer and the like. The above copolymers may be used in
combination of two or more kinds thereof.

[0170]

The ethylene' o-olefin random copolymer {C) used in the
present invention has a crystallinity of usually 40 % or less,
preferably 0 to 39 % and more preferably 0 to 35 % which is
measure by an X-ray diffraction method. The ethylene - o~
olefin random copolymer (C) used in the present invention has
an intrinsic viscosity [n ] of usually 0.1 to 10 dL/g, more
preferably ©.5 to 5 dL/g which is measured at 135°C in
decalin.

[0171]

In the present invention, a balance between the impact
resistance and the transparency is particularly enhanced by
using the component (C).

[0172]
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a coat hanger die and a T-die, and cooled. When a multilayer film is
prepared, a multilayer T-die method, a dry lamination method, an
extrusion lamination method and the tike are used. 20 It shall not
specifically be restricted in forming conditions and has preferably a
forming temperature of 190 to 280C and a cooling temperature of 10 to
80C for a chill roll. [0181] Multilayer film: 1 O 7 The polypropylene-based

resiresingledayerfila obthe1 present kwepHON-isHsEGROt obkin:a 8igles o ve

layer but also suitably used for producing a multilayer film by a
carcobxtrusiondfilmeprodycing methad, Sthelpresent inventien 5 relatesto dethods

multilayer film obtained by the above coextrusion film producing method,

us whereinva patypropyesecbaseckresin singledayerfilnis sised 852 0838 s+ or
material layer, and an outer layer comprising a polypropylene-based

a restuislaminated:oneat least ane surface obthebase; 10 materialdayer sy pe
[0182] In the preferred form of the multilayer film, a polypropylene- base

dgsin, random, homegeneaus, sy, ic C nd
e like) having a thICEI}]%SS of 10 15 %gé%f%qm Ipc)%t;i:?éeilr%{t)IyC)élBSB ggl%ﬁl IS and

“rreferably laninated:an. bothLautes layers. of tﬁgf p&'yiagqpy'eaﬁe%%e&s Tne.

resin single layer film of the present invention described above from the
may be used.
[0173]
Polypropylene~based resin composition:

A polypropylene-based resin composition comprising the
syndiotactic propylene polymer (A), the propylene- a-olefin
copolymer (B) and the ethylene: o-olefin random copolymer (C)
used 1f necessary is blended, if necessary, with wvarious
additives such as an antioxidant, a UV absorber, an
antistatic agent, a nucleator, a lubricant, a flame retardant,
an antiblocking agent, a colorant, inorganic and organic
fillers and various synthetic resins, and then the mixture is
melt-kneaded and can be pelletized to prepare pellets.

[0174]

The polypropylene resin used in the present invention
comprises preferably:

{A) B85 to 25 parts by weight of the syndiotactic propylene
polymer described above,

{(B) 15 to 75 parts by weight (provided that the total of (A)
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viewpoints of heat resistance and an interlayer fusing property. Further,
the polypropylene-based resin (random, 20 homogeneous, syndiotactic or
alloy composition and the like) havipg asthickness of 10 to 50 p m,
preferably 15 to 40 gm is preferably laminated between two layers of the
polypropylene- based resin single layer film of the present invention from
the viewpoint of a barriering property. 1 0 8 018 31 The layer structure of

andhemultilayer film comprises, foue opmore layersyin acerfain ease. INA 1 e¢in
case of the multilayer film having a thickness of 250 u m, the 5

copolyprepylenehaseddesipsingledayerfim-ef the present invention has
preferably, though not specifically prescribed, a thickness of 150 pm or

(cmoare i the thigkness falls inthe,, above range, %filgh'ec‘ e)gpeg?@%lfn random

balance between flexibility, transparency and impact resistance. The

cojayerdd.strugturesthereqfynay comprse s gas;basrier layer; an; @‘@h‘iffé‘f%s by

layer and the like. The gas barrier layer includes, for example, a PE

WEl%rM% an EMOH ayer, ajcyclic olefin polymer layer and an
minum-deposited fllm and the adhesive layer includes an olefin

prMﬂ?er (Admer) layer into 15 which a polar layer is introduced. ]0184]
Process of producing containers for foods and medicines: Containers for

food%@anngd@g§§é§%gpﬂgyg{@% respective components fall in

the above ranges, obtained is a film which is excellent
particularly in heat resistance (Tm of the film) and which is
excellent 1in transparency, flexibility and low-temperature
impact resistance, and therefore it is preferred.

[0176]

When a polypropylene resin f£ilm having géod flexibility
and excellent low-temperature impact resistance is required,
preferred is a polypropylene resin comprising:

(A) 80 to 25 parts by weight of the syndiotactic propylene
pelymer described above,

(B} 20 to 75 parts by weight (provided that the total of (A)
and (B) 1is 100 parts by weight) of the propylene-: «o-olefin
copolymer described above and

(C}y 1 to 100 parts by weight of the ethylene - g~olefin
copolymer described above based on total 100 parts by weight
of (A} and (B).

[0177]
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single layer and multilayer films of the present invention 20 are produced
by cutting a tube-like or sheet-like film obtained by the forming method
described above by an ordinary methpd, then sealing it by heating,
providing it with a mouth member by a method such as heat sealing and
the like and turning a shape and a dimension thereof into predetermined
1 0 9 ones. The condition of heat sealing is preferably, though depending
on artaiekness of the:filny,,a conditipn ofpisualy 420 ta250€. Tomprises 735
EXAMPLES The present invention shall more specifically be explained
to bebwowith seferenge 1gexamples; but thefaresenivinventon shatloydia-ts by
means be restricted by these examples. [0185] 10 The following
we BgRtytica) metheds wekgused icthec presesbipvention. {I8@}[2] Ameunt and
of a component (Dsoi) soluble in n-decane at room temperature: 15 The
or Shgie layer film «of thes present inygnijen baving:a, size,0:2Q eaX 20eM+ 5 45
was dipped in 200 ml of n-decane and dissolved by heating at 145C for
paS0dMisuites. The-salutian, was gaoled-down 1o, 20€.in about 3 hawrs apd .

left as it was for 30 minutes. Then, the precipitate (hereinafter referred 20

po 1988408 Nedecane-insoluble componenty Rinsol). was remaveth.q  inco the
polypropylene-based resin film of the present invention by
employing an extrusion method and an inflation method.
<Requisite (6}>

In the polypropylene-based resin constituting the
polyprepylene~based resin film of the present invention, a

concentration (Sp) of a propylene unit is 40 to 95 mole

oe

preferably 45 to 95 mole %; a concentration (SE}) of an
ethylene unit is 60 to 5 mole %, preferably 55 to 8 mole %;
and a concentration (S,) of an o-olefin unit having 4 to 10
carbon atoms is 0 to }5 mole %, preferably 2 to 13 mole %
(provided that S; + Sg + S, = 100 mole % and S,/Sg>1l). The
above values are measured by measuring methods shown in
examples described later. If the ypolypropylene-based resin
comprises a propylene unit, an ethylene unit and an o-olefin
unit in the concentration ranges described above, the
polypropylene-based resin film tends to exhibit sufficiently
transparency, flexibility, mechanical strength, heat

resistance and impact resistance.
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by filtration. The filtrate was put in about three times the amount of

acetone to precipitate a component dissolved in n- decane (this was

referred to as the precipitate (A)). They precipitate (A) was separated from

acetone by filtration and 110 dried. The filtrate was concentrated and

dried up, but a residue was not observed. An amount of the

n-decane-soluble component was determined according to the following
<R&guatiar:-aamoust of n-decane-soluble component (% by weight) _ 5

[precipitate(A) weight/sample weight] X 100 [2] Mw/Mn measurement

(Mw: weight-averagednalesular weighte Mn: aumber-average-molecula e sen ¢

weight): A molecular weight distribution (Mw/Mn) was measured in the

in@&?’!‘,"ﬂ%maﬁ‘r@eﬁmfﬂ%@‘i%mv%gglo%%rh aﬁ%]loo%hrgm%ﬂggﬂgnt {Dsol)
Alliance GPC-2000 type manufactured by Waters Co., Ltd. Separation

so falmnswerg Z-calumns.of I5Kgel GNHG- HT, and 2 golupns of TSKael, 4
GNH6- H_TL, and a column size was a diameter of 7.5 mm and a length of

o ehlorohenend (Wako T8 Pure Chemcal Tedustea, e fora miis” | =

3 D R dant wel uuat 8t flout 8 Wb LU iU A, CorEonent

0BT SIS sias 00 MERoter. A 20 HHrertal g omer s usdl "

Lasa detector. St r]Edard golgsstyrgge manufactured.b ngoh Corp. was

OV ange obtaine 2 po ropylene-pase resin film
d&d fora’*“” POLYPTORY

which is excellent particularly in heat resistance,

transparency, low-temperature impact resistance, flexibility

and fluidity and which is excellent particularly in a balance

between low-temperature impact resistance and transparency.
[0178]

Production process for polypropylene~based resin film:

The polypropylene~based resin constituting the
pelypropylene-based resin film of the present invention may
be a resin having a propylene unit and may be, for example, a
composition of a crystalline propylene polymer and an
elastomer. The polypropylene-based resin film of the present
invention shall not specifically be restricted in a
production process, a constitution and a forming method of
the polypropylene-based resin as long as 1t gatisfies the
characteristices described above.

[0179]



o)

10

15

20

molecular weight of MW<1000 and MW>4 X 106, and standard
polystyrene manufactured by Pressure Chemical Co., Ltd. was used for a
molecular weight of 1000 Mw_4 X 106.51 1 1 [0187] [3] Melting point
(Tm): The sample of about 5 mg was heated up to 200C under nitrogen
atmosphere (20 m1/minute) by means of SCPyrisl or 5 DSC7
manufactured by Perkin Elmer, Inc. and held for 10 minutes, and then it

was cooled dlomimtp 306 ag 10:C/minpe Aftes halding the-sampleat 30Ce 0+,
for 5 minutes, it was heated up to 200'C at 10C/minute, wherein the

an MeJting potn was: icalculaied dromx Bhe-tep,af & erystallinesnelling Reake e ap1y
and 10 the heat of fusion was calculated from an integrated value of the

usPeaks[0788] When plurabpeaks arerghserved in-propyleng-hased oz reqg by

compositions described in the present examples, a peak 15 observed at a

an highest temperature side is %ﬁ{i%f[”\:kl@lé%]l[ﬂ'é‘éf'%%%&sfﬂg'&y ggl:&r:e are

An intrinsic viscosity was a value measured in a decalin solvent at 135C.

me That isy ﬁ@@gaz%gg Riapolymer 20 powder, a pellef oraresin blogk 5,
was dissolved in 15 ml of decalin, and a specific viscosity n thereof was '
exiMeAguedin an gl b@@i%fa]iggngh%_dL%%a"nasi elz\feme?n@l Wasef:ggggged by
predetermined air flow. The cooling method includes a water-
cooling system and an ailr-cooling system.
[0180]

A water-cooling inflation method shall not specifically
be restricted in conditions, and it has preferably a forming
temperature of 190 tc 280°C and a water-coocling temperature
of 10 to 60°C.

Further, the film is prepared by an extrusion method
in which the pellets described above are melt-extruded by
means of an extruder and a cirvcular die, extruded by means of
& coat hanger die and a T~die, and cooled. When a multilayer
film is prepared, a multilayer T-die method, a dry lamination
method, an extrusion laminaticon method and the like are used.
It shall not specifically be restricted in forming conditions
and has preferably a forming temperature of 190 to 280°C and
a cooling temperature of 10 to 80°C for a chill roll.

[0181]

Multilayer f£ilm:
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added to the above decalin solution to dilute it, and then the specific
viscosity 7sp thereof was measured in the same 1 1 2 manner. This
dilution operation was further repeated twice, and a value of n /C when
extrapolating the concentration (C) into O was determined as the intrinsic
viscosity (refer to the following equation). 5[0190] [ T7] = lim (ngp/C)
(C-*0) [5] Propylene unit concentration (SP), ethylene unit concentration

(SE) g axefefip thiconcentratian (S@)dhaving: A40-0:Garhon atoms:dO +he

The contents of ethylene, propylene and a-olefin were determined by

praneasuring.iarthe delloving mannesbygneans of a INMGX-500 typeNMR; 1 54
measuring apparatus manufactured by JEOL Ltd. The sample 0.35 g was

sudissolved in 29ml gf, hexachlprobutadieng by heating..Lhis SOI@@QQ&Waﬁy a
filtrated 15 through a glass filter (G2), and then 0.5 ml of deuterated

codenzene was added t ?%ﬁgéEW%SQ%gEHHMQSpu%wg)ﬁ%%yg%§ybeinvention

having a minor diameter of i0 mm and subjected to '3C-NMR

re{RgasuUrerpgnt ag 12%&'1%&[15%@6“%&&@6&8){ a5 set t%fo’o&?e“mea%ove

or more. The compositions of ‘ethylene, 20 propylene and a-olefin were

codeternungd by a,13CNMR spectrum. thus obtained. [Q191] [6] MER (meft,
flow rate):
based resin single layer film is used as a base material
layer, and an outer layer comprising a polypropylene-based
resin 1s laminated on at Jleast one surface of the base
material layer.
(01827

In the preferred form of the mnmultilayer film, a
pelypropylene-based resin (random, homogenecus, syndiotactic
or alloy composition and the like) having a thickness of 10
to 50 pm, preferably 15 to 40 pum is preferably laminated on
both outer layers of the polypropylens-based resin single
layer film of the present invention described above from the
viewpoints of heat resistance and an interlayer fusing
property. Further, the polypropylene-based resin (random,
homogeneous, syndiotactic or alloy compesition and the like)
having a thickness of 10 to 50 pum, preferably 15 to 40 um is

preferably laminated between two layers of the polypropylene-

based resin single layer film of the present invention from

the viewpoint of a barriering property.
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Measured at 230C and a load of 2.16 kg according to 1 1 3 JIS K-6721.
[0192] [7] Young's modulus (= tensile elastic modulus) of the film: A
sample punched by means of a JIS;N®.s3 dumbbell 5 according to JIS
K6301 was used for evaluation. The sample was subjected to
measurement on the conditions of a span space of 30 mm, a pulling rate
of 30 mm/minute and 230C. [0193] [8] Tensile impact strength of the film:
[ 01® Alfilm formed by means of a heat sealing test equipment TP-701-B
manufactured by Tester Sangyo Co., Ltd. was subjected to heat sealing

at a feraperatyiee (uppenlmithewes climit) of 240G/190C 2 presshre Q2 i ses
MPa, a time of 5 seconds and a seal width of 150 mm X 20 mm to

fouprepare Aok sampledfor measureraents[0194], The sample described o ¢ 110
above was cut into a rectangular form of 10 mmt according to JIS K7160

mu 10 Prepare a test piece,, it y a5 S@jecﬁ%@}&ée&s”e 'g‘l%pacé %%ft %La m, the

hammer 2J, a 20 lifting angle of 149.2 and an impact spee 3

pol(fHeecandiny means of g.238 universal impact tester-manufaciyred by . .. .
Yasuda Manufacturing Co., Ltd. [0195] [9] Light transmittance of the film:
invention has preferably, though not specifically prescribed,
a thickness of 150 um or more. If the thickness falls in the
above range, the film is excellent in a balance between
flexibility, transparency and impact resistance. The layer
structure thereof may comprise a gas barrier laver, an
adhesive layer and the like. The gas barrier laver includes,
for example, a PET layer, an EVOH layer, a cyclic olefin
polymer layer and an aluminum-depcsited film, and the
adhesive layer includes an olefin polymer (Admer) layer into
which a pclar layer is introduced.
10184]
Process of producing containers for foods and medicines:
Containers for foods and medicines comprising the
single layer and multilayer films of the present invention
are produced by cutting a tube-like or sheet—like film
obtained by the forming method described above by an ordinary
method, then sealing it by heating, providing it with a mouth
member by a method such as heat sealing and the like and

turning a shape and a dimension thereof into predetermined
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114 The light transmittance was measured in a solvent of benzyl alcohol
according to JIS K7136. Further, the film was subjected to annealing
treatment at 120C for 30 minutes inl bog water in an autoclave, and then
the same measurement was 5 carried out to determine a reduction rate of
the light transmittance. [0196] The details of examples shall be shown
below. [0197] 10 <Catalyst synthesis examples> <Synthesis Example 1>
oneBibenZiimethyletié(cyciopertadieayl) (36adidter butylfluerehybaisconiumhcugh
dichloride was produced by a process described in Synthetic Example 3
depgfrldpagese Paterit 1t Apphcationdiaid-Open Na 189666/2004. A 98kually
<Synthesis Example 2>
12 Dibenzylinethylene(cyclopentadienyl)(2,7-diphenyl-3,6
di-tert-butylfluorenyl)zi-rconium dichloride was produced in 20 the
following manner. Step 1: synthesis of
2,7-dibromo-3,6-di-tert-butyl-fluorene Propylene carbonate 170 ml was
added to 15.22 g (54.7 mmol) of:36ahzte-butylfluorene under nitrogen
flow and stirred. N-bromosuccinimide 20.52 g (115 mmol) was added to

115The present invention shall more specifically be
explained below with reference to examples, but the present
invention shall by no means be restricted by these examples.
[0185]

The fellowing analytical methods were used in the

present invention.

(01867

[1] Amount of a component (Ds) soluble in n-decane at room
Temperature:

The single layer film of the present invention having a
size of 20 cm X 20 cm was dipped in 200 ml of n-decane and
dissolved by heating at 145°C for 30 minutes. The solution
was cooled down fTo 20°C in about 3 hours and left as it was
for 30 minutes. Then, the precipitate (hereinafter referred
to as the n-decane-insoluble component: Dinscl) was removed
by filtration. The filtrate was put in about three times the
amount of acetone to precipitate a component dissolved in n-
decane (this was referred to as the precipitate (A)). The

precipitate (A) was separated from acetone by filtratiocn and
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the above solution, and the solution was heated and stirred at 80C for 5
hours. After left naturally cooling down, the reaction solution was added
to 800 mL of water. It was stirred gt rogm temperature for 15 minutes and
filtrated by 5 means of a Kiriyama funnel. A whitish yellow powder thus
obtained was washed five times with 10 mL of ethanol. A mixed solution
of hexane and a small amount of dichloromethane was added to the

driabove whitishaellow-powder .and heated at 6QG to i.ésoé}’r:ﬁiéaa”%t‘e but a

solution was left 10 standing still at -20C overnight. A crystalline

res@eﬁéﬁ%%%Vﬁ%HN%%E%%¢%%¢“”EﬁYQHb%H%J§§E ggeglgg%gﬁg—soluble

targeted product in the form of a whitish yellow powder (amount obtained:
o , yield: 76 9 7 PDC13) : b 1.60 (s, t-Bu (Fl ' on s
M TS BR e or
M/ 6 (M"). : thesis of o .
ARk 2y Mée%tg%ezm 5::\’i%‘)(lﬂu%%és Ofn%r%?onu%nﬁME(fZO Fr}{ wWas 338816:& -

3,6-di-test-butyl-2,7-diphenyliluorene
t0 8.15. g (18,7 mmol) af 2,7-dibromo-3,6-di-tert-putylfluorene and 1.08 g
Ipr?oc.ég lmt%ﬁ% %% of B @W.’ﬁ HPaEF n?fFojgc%fa\kﬁtfﬁovt\7< and Stirred at room
(2] teg&/e&aturee@égoerpnien%es. Qn ethanol QmL solution of phenyl borate
5.01'g (A1 Mol was added fo the BBBve “SOIIRH ATRSRTH whichweaht,
_pg%% borate had been gut Wgs washed twice with 4 mL of ethanol, and
" this Solution was £ 1 6'add&d & Welfto*he ‘above solution. After stirring at

roo
% molecular weight distribution (Mw/Mn) was measured in

Mn

the following manner Dby means of a gel ©permeation
chromatograph Alliance GPC-2000 type manufactured by Waters
Co., Ltd. Separation columns were 2 columns of TSKgel GNH6-
HT and 2 columns of TSKgel GNH6~ HTL, and a column size was a
diameter of 7.5 mm and a length of 300 mm in both columns.
The column temperature was 140°C, and o-dichlorobenzene (Wako
Pure Chemical Industries, Inc.) for a mobile phase and RHT
(Takeda Chemical Industries, Ltd.) 0.025 % by weight as an
antioxidant were used, and the flow rate was 1.0 ml/minute.
A concentration of the sample was 15 mg/10 mL, and an
injection amcunt of the sample was 500 microliter. B
differential refractometer was used as a detector. Standard
polystyrene manufactured by Tosoh Corp. .was used for a
molecular weight of MW<L000 and MW>4 X 10% and standard
polystyrene manufactured by Pressure Chemical Co., Ltd. was

used for a molecular weight of 1000=SMw=4 X 10°.
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temperature for 20 minutes, 37.4 mL (74.8 mmol) of a sodium carbonate
agueous solution of 2.0 mol/L was added thereto and refluxed for 18
hours by heating. After left naturally 5 cpoling down, the reaction was
finished with 1N hydrochloric acid under cooling in an ice bath. Ether was
added thereto to separate the solution. The aqueous layer was extracted
twice with diethyl ether, and the extract was put together with the organic
[ olayer separated previously. The organic 10 layer was washed twice with a
saturated sodium hydrogencarbonate, twice with water and once with a
ion and dried on magnesium sulfate. The solvent

[ 3 1Sanated ;saling.solutign

was removed by distiliation, and the residue was separated by silica gel

chromatography fo gbtain a yhitish yellow powdet. 15 Aalgidéeg oD Of e r
edtot

hexane and a'small amount of dichloromethane was a e powder

! ined 0 dissolve it. Th luti left
ni tQRtaine 5&%@0&@%&99 %@/Ci%u!éﬁsy V%gn ﬂ%e%%%]gfggt%l;%%l or

standing still at room temperature for one Hour

pscat -20C for 13 hours. A crystalline 20 precipitate was washed three times
“7Mwith 10'm agf“ﬁlegx%?le i o%gﬁlké Parg%r?em Erbdu%clﬁ:n'theafb?m F%C\i/vhiggﬁ 10

. vell t obtained: 4.36 g, yield: 54 ), 1H NMR (270 MHz,
ey T 56 (4 (B0 (L3 TR 3.7 4" FRESH 2k 16 (s Pl Pt

: +
Aftégxggﬁég%éppggLsgﬁ+lg£gklg%(%'au'zgygg%éggg;Ny%4$géwagated

Ior
up to 200°C at 10°C/minute, wherein the melting point was

calculated from the top of a crystalline melting peak, and
the heat of fusion was calculated from an integrated value of
the peak.

(0188}

When plural peaks are observed in propylene-based
compositions described in the present examples, a peak
observed at a highest temperatufe side is set to Tm.

[0189]
(4] Intrinsic viscosity [n]:

An intrinsic viscosity was a value measured in a
decalin solvent at 135°C. That is, about 20 mg of a polymer
powder, a pellet or a resin block was dissolved in 15 ml of
decalin, and a specific viscosity n. thereof was measured in
an 01l bath of 135°C. The decalin solvent 5 ml was further
added to the above decalin solution to dilute 1it, and then

the specific Viscosity N sp thereof was measured in the same
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Step 3: synthesis of 6,6-dibenzylfulvene A three-necked flask of 500 mL
was charged with 8.0 g 5 (121.0 mmol) of cyclopentadiene and 100 mL of
dehydrated THE under nitrogen atmesphere and stirred. This mixed
solution was cooled on an ice bath, and 80 mL (125.6 mmol) a hexane
solution of n-butyllithium having a concentration of 1.57 mol/L was added
thereto. Then, the solution was stirred at 10 room temperature for 3 hours,

manABe a white sluiyiobiaingd wasrcealed onap icsbatle Thewalierd «yice,
solution prepared by dissolving 25.0 g (118.0 mmol) of

and1§-¢BB‘3QY'5?fPEPEp%OWQn5% Q}J—%&%@Q%Sd JHE was added. . ; (C)

thereto. Then, the Solution was stirred at room temperature for 12 hours,

int@ncha ;léyel@%@e}wg@@b@éﬂeféw@sﬂu@y%%witk}mg@éﬁﬂ NHAEL,

agueous solution. Hexane 100 mL was added thereto to extract a soluble

the MAlte!, AN the-graanic,phase was washed with water and a saturated
saline solution and then dried on magnesium sulfate. The solvent was

ro{emeved by distillation, and the 20 residue was refined by column
chromatography to thereby obtain a targeted product of a yellow solid
Lrnag[e[;( mou t obt 'r)1e : 3—'>70 , yield: 12 %). 1H NMR (270 MHz, CDC13)
-6 .69?%,% L/ at) \6.60°to 6.72 (m, Cp, 4H), 7.13 to 7.32 (m,

-+ Ph H). 11.8_Step 4: synthesis of, . ,
15 PrCFSCICR G LB 2 BB Ea A trous e a0t ubgne  unit
added to 1.60 g (3,71 mmol) of. 3 6,-di-tert,—buty|-2,7-diEhenyIquorene .
conaﬁgggﬁﬁbagn%|~ and o~olefin unit concentration {Sg) having

4 to 10 carbon atoms:

The contents of ethyiene, propylene and w—olefin were
determined by measuring in the following manner by means of a
JNM GX-500 type NMR measuring apparatus manufactured by JEOL
Ltd. The sample 0.35 g was dissclved in 2.0 ml of
hexachlorobutadiene by heating. This solution was filtrated
thfough & glass filter (G2}, and then 0.5 ml of deuterated
benzene was added theretc. The solution was put intc a NMR
tube having a minor diameter of 10 mm and subjected to 3C-NMR
measurement at 120°C. The integration frequency was set to
10,000 times or more. The compositions of ethylene,
propylene and o-olefin were determined by a !*C-NMR spectrum
thus obtained.

(0191}
[6] MFR {(melt flow rate):

Measured at 2Z30°C and a load of 2.16 kg according to
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and stirred. This solution was cooled on an ice bath, and 5 2.65 mL (4.13
mmol) of a hexane solution of n-butyllithium of 1.56M was added thereto
and stirred at room temperature for12 h?gjurs. A red solution obtained was
cooled down to -78C on a dry ice-thethianol bath, and a THE 20 mL
solution of 6,6- dibenzylfulvene 1.06 g (4.10 mmol) was dropwise added
thereto 10 in 20 minutes. Then, the solution was stirred for 18 hours while

JISslng%%vaating the temperature up to room temperature. 1N hydrochloric
acid 60’ mL was added to a blackish red solution obtained to terminate the

o ion. Ether 80 mL was added to separate the solution, and a soluble

matter was 15 extracted. The organic layer was washed twice with a

Eﬂs ulrjarge ,sgdiuorgih?;/drog mncart;)on, fe solution, twice with water and once =
with 4 Shtiirate SalRe solution ant dried 6iF magReStm siifatd, THE f1im:
solvent was removed by distillation, and the residue was refined by silica
gel éroﬁ%g?apﬁyfbc}éﬁ thefoby B6@iHa tafgeted Produdidn the fofthpprel
a whitish yellow solid matter (amount obtained: 0.59 g, yield: 23 %). "H

2CCRMR (270" MHZ EDET3) 5 198 (S $Bu(FIaY, 1%}19,121.@%1(81% -CpHlrgHpample
3.22 %r, CH2Ph, 4H), 4.41 (br, Flu-9H, 1H), 5.85 to 6.51 (m, Cp, 4H),

Wase E3b BN, PR(FIY aRd"CAZPh a1 F9eFIG2oHY: 7987(s 9Hu, @  span
2H). MS (FD) : M/z 688 (M+). Step 5: synthesis of

SPAEBhEH2)2E (@P) (6 RBURILT-PREFINECR ASehiant fagief 266 niL:

was charged with 0.59 g
101937

[8] Tensile impact strength of the film:

A film formed by means of a heat sealing test eguipment
TP-701-B manufactured by Tester Sangyo Co., Ltd. was
subjected to heat sealing at a temperature (upper limit/lower
limit) of 210°C/190°C, a pressure of 0.2 MPa, a time of 5

seconds and a seal width of 150 mm X 20 mm to prepare a

sample for measurement.
[0194)

The sample described above was cut into a rectangular
form of 10 mmt according to JIS K7160 to prepare a test piece.
It was subjected to a tensile impact test at a hammer 2J, a
1ifting angle of 148.2° and an impact speed of 3.0 (m/second)
by means of a 258 universal impact testef manufactured by
Yasuda Manufacturing Co., Lfd.

[0195]

[9] Light transmittance of the film:
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5 (0.855 mmol) of (PhCH2)2C(Cp)(3,6-t-Buz-2,7-Ph2-Flu) and 40 mL of
anhydrous diethyl ether under nitrogen atmosphere and stirred. This
mixed slurry solution was cooled on %n ice bath, and 1.21 mL (1.88
mmol) of a hexane solution of n- butyllithium having a concentration of
1.56 mol/L was added 10 thereto and stirred for 45 hours while slowly
elevating the temperature up to room temperature. A red reaction solution
oblaingd wag ceoled dou:(c 18Ghan a Ay inelmethanol bath,, and gl .
0.200 g (0.858 mmol) of ziflconium tetrac%uloﬁ1 e was added tﬁer%tg?ven of
venThereaites, e solionvas stited for 42,45 pourshils slowly glevafing, .
the temperature up to room” temperature to obtain a reddish orange
supJusREnPIqn, [A99) ATlgr e solvept was died p underfedyged, oo e in
pressure, the residue was dissolved in hexane in‘a glovelbox and washed
20 with hexane by passing through glf ss filter packed with celite, and
hot )

O S BrARgS BoderWhich Was ot Ssol e in Hexane rad BRTAEA it 2>
dichloromethane. The solvent contained jn the dichloromethane-dissolved

carﬁjéretd\?vaé) Lr%mogfebd y distiltaion, &nd ﬁeegt%%}:dlu%nwag Washetiwith diethyt 97°
120 . ether/cold pentane and dried to thereby obtain a targeted product in
{hsemflo?ﬁ]a&caen'orange powder (amount obtained: 515 mg, yield: 71 %).
m}gl NMR (270 MHz, CDC13) : 5 1.30 (s, t-Bu (Flu) , 18H) ,3.82 (d, 5J =
LO48% Hz, CHZPh, 2H), 3.93 (d, J = 15.5 Hz, CH2Ph, 2H),

Lra

The details of examples shall be shown below.
[0197]
<Catalyst synthesis examples>
<Synthesis Example 1>
Dibenzylmethylene (cyclopentadienyl) (3, 6-di~-tert-
butylfluorenyl)zirconium dichloride was produced by a process
described in  Synthetic Example 3 of Japanese Patent
Application Laid-Open No. 189%666/2004.
[0198]
<Synthesis Example 2>
Dibenzylmethylene (cyclopentadienyl) (2, 7-diphenyl-3, 6~
di-tert-butylfluorenyl)zirconium dichloride was produced in
the following manner.
Step 1l: synthesis of 2,7~dibromo-3, 6-di-tert-butyl-fluorene
Propylene carbonate 170 ml was added to 15.22 g (54.7
mmol) of 3,6-di-tert-butylflucrene under nitrogen flow and

stirred. N-bromosuccinimide 20.52 g (115 mmol) was added to
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5.80 (t, J = 2.6 Hz, Cp, 2H), 6.25 (t, J = 2.6 Hz, Cp, 2H), 6.97 to 7.34 (m,
Ph(Flu) and CH2Ph, 20H), 7.37 (s, Flu, 2H), 8.32 (s, Flu, 2H). MS (FD) :
M/z 848 (M") 10 Di(p-chlorophenyl)methylene(cyclopentadienyl)-
(octamethyloctahydrodibenzofluorenyl)zirconium dichloride was produced
by the following method. [0200] <Synthesis Example 3> 15 Synthesis of
di(p-chlorophenyl)methylene(cyclopentadienyl)-

t he (Ostamethylgetahydrodibenzofluorenyl)zirconiym dichlgride (i), Synthesis of .. 4

6,6-di(p-chlorophenylﬁfulvene A reaction vessel equipped with a dropping

at fuonel was charged with 40:m of qwgf%g%&q}gww%mﬁgi §-1 g" the

20 (25.9 mmol) of cyclopentadiene under nitrogen atmosphere,

realy {28,5 mmol) of 3 hexane sglytign chaﬂ-by%"“!i%fg §t§f 1.28 mol/L Was was

slowly dropwise added and stirred while cooling ove solution at

stmseraaiol%t&%pr@eﬁrgjeedrgyudjasoyé@ ﬁ-@o&% '(r%gﬁgef@mtg){?dmf&r%?rated by

4,4'-dich!orobenzoph_e one 12 1in 30 mlofde ydra ed te rah_y uran

e R, nd the i on s STowedtHo 48 DAY o r6em FAmBeratis ad 21
G ey ard D6 BrgHiE- pHaCh toas linehed W TIN RycrbeHBne: -
mixggd’aggﬁgggg% of hexane and a small amount of
dichloromethane was added to the above whitish yellow powder
and heated at 60°C tb dissclve it, and the solution was left
standing still at -20°C overnight. A crystalline precipitate
was washed three times with 5 ml, of hexane to obtain a
targeted product in: the form of a whitish vyellow powder
{amount obtained: 21.16 g, yield: 76 %).
*H NMR (270 MHz, CDCls): & 1.60 (s, t-Bu(Flu), 18H), 3.75 (s,
Flu-%H, 2H), 7.73 (s, Flu, 2H), 7.81 (s, Flu, 2H).
MS (FD): M/z 436 (M').
Step Z: synthesls of 3,6~di-tert-putyli~2,7-diphenylfluorene

Anhydrous DME 120 ml was added to 8.15 ¢ (18.7 mmol) of
2, 7-dibromeo-3, 6—-di-tert-butylfluorene and 1.08 g (0.9%3 mmol}
of Pd (PPhs} under nitrogen flow and stirred at room
temperature for 20 minutes. An ethanol 20 mL solution of
phenyl borate 5.01 ¢ (41.1 mmol) was added to the above

solution. A flask in which phenyl borate had been put was

washed twice with 4 mL of ethanol, and this solution was
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sodium hydrogencarbonate aqueous solution and a saturated saline
solution. The organic phase separated was dried on anhydrous
magnesium sulfate, and then mag eii m sulfate was 10 removed by
filtration. The solvent contained in the filtrate was removed by distillation
under reduced pressure by means of a rotary evaporator. The residue
was refined by a silica gel column to obtain a targeted product (amount

ddSQtal{?déq 3.37 yield: 57,%). The targeted product was identified by gS
add] TR SF NG sgp%’eect%%? S0 KIS BB &F 55621 T 824 ({m, 7"

2H), 6.601t0.6.63 (m, 2H), 7..23(d,.2H,J=8,1 Hz), 7.37.(d, 2H, J= .
temg%zﬁg " (i yonlihe%]s o (}Jié%g%sethy(%oftghy%%od%ténz%)fll%%% oG @ sodium
hree-necked flask of 500 ml which was equipped with a three-way cock,

o R ot AT a8 At ete bt DY Al WARATES Sy 2nd
fEubstiéute with_ 'tro%en was bc:haré%ed with 9.72 g (28.6 mm%l% of fluorene
TELand 19.6 9134 mol) 62, 5-diméthiitZ Bhexanédibfat room - naturally

emperature. 1 2 2 Dehydrated dichloromethane 85 ml was added thereto
coogﬁﬁ‘gstl B By Maans OF & maghetitStirreh Edfed i solbtiohy drch loric
.cooled down to -8C on an ice bath. Crushed anhydrous aluminum
AC1Hh | 5¢E 38 995 (29 miol)itas addetidhbreto PGS milAtted SatifitheRereto
the mixture was stirred at OC for 2 hours. Further, the ice bath was
Lo BRRREAtand e sBfitidhiwas stiffEd atteBRMéfpéaiiare O IRstrsacted

 After confirming
twice with diethyl ether, and the extract was put together

with the organic layer separated previously. The organic
layer was washed twice with a saturated sodium
hydrogencarbonate, twice with water and once with a saturated
saline solution and dried on magnesium sulfate. The solvent
was removed by distillation, and the residue was separated by
silica gel chromatography to obtain a whitish yellow powder.
A mixed solution o©f  hexane and a small amcunt  of
dichloromethane was added to the powder obtained above and
heated at 60°C to dissolve it. The soluticon was left
standing still at room temperature for one hour and then left
standing still at -20°C for 13 hours. A crystalline
precipitate was washed three times with 10 mlL of hexane to
obtain a targeted product in the form of a whitish yellow
powder (amount obtained: 4.36 g, vield: 54 %).

'H NMR (270 MHz, CDCli): & 1.29 (s, tBu(Flu), 18H), 3.78 (s,

Flu-94, 2H), 7.16 (s, Flu, 2H), 7.34 (br, PhFlu, 10H), 7.97
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that fluorene disappeared by G.C., a blackish brown solution was poured
into 150 ml of ice-cold water and quenched. A 10 soluble matter was
extracted with 500 ml of diethyl ether, and then the organic phase was
neutralized and washed with a sat&rgltgd sodium hydrogencarbonate
agueous solution. The organic phase separated was dried on anhydrous
magnesium sulfate, and then magnesium sulfate was removed by
(s fily?tionQ:!:g The solvent contained in the filtrate was removed by
" distilldtion urider reduced pressure by means of a rotary evaporator. The

. residue was tr erred on a Kiriyame funnel and washed 6 times with 10
hs nﬁ%ﬁ héxar?ez, ?rl%éthgr?i} was dried under reduced pressure to obtain a

targeted product,20 qunt obtained: 12.0_ g, yield: 53 0). The targeted
SteBro%UcF’ %é:sh %ﬁﬁfié’?ﬂ)& %F—t_ HhAFED MEEPEetra. [02011 'H-NMR
(270 MHz, CDC13, TMS)_: 6/ppm 1.3 (s, 12H) , 1.4 (s, 12H), 1.7 (s, 8H),
5.8 (5, 2157 A EHAR 7060 315 23 MSFD) A RIEBBERR) if" B0 9
Synthesis _of di(p-chlorophenyl)cyclopentadien

-
(12 GctamBiyioctahy drstbaZome ﬂ&%n?é%ﬁari;@% fRkcidn visdsgfirated THE

equipped with a dropping funnel was 5 charged with 40 ml of dehydrated
unq%ﬁaﬁ%ﬁﬁﬂ%%ﬁaﬁa@ﬁﬁ?ae@?OSWNMOﬁQﬁrred' This mixed scolution

octametrgloctahydrodibenzofluorene described above under nitrogen
Wasythiyspheredand4.625f (PB0 mnNDbf &0 hékand dfutibnhol) a hexane

n-butyllithium of 1.58 mol/L was slowly
solution of n-butyllithium having a concentration of 1.57

mol/L was added thereto. Then, the sclution was stirred at
rocm temperature for 3 hours, and a white slurry obtained was
cooled on an ice bath. Thereafter, a solution prepared by
dissolving 25.0 ¢ (118.0 mmol) of 1,3-diphenyl-2-propanone in
50 mL of dehydrated THF was added thereto. Then, the
solution was stirred at room temperature for 12 hours, and a
vellow sclution obtained was quenched with a saturated NH,Cl
agqueous solution. Hexane 100 ml was added thereto to extract
a soluble matter, and the organic phase was washed with water
and a saturated saline solution and then dried on magnesium
sulfate, The solvent was removed by distillation, and the
residue was refined by column chromatography to thereby
obtain a targeted product of a yellow scolid matter (amount
obtained: 3.7 g, yield: 12 %).

'H ONMR (270 MHz, CDCls}: & 3.69 (s, PhCH,, 4H), 6.60 to 6.72

(m, Cp, 4H), 7.13 to 7.32 {(m, PhCH;, 10H).
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dropwise added thereto and stirred while cooling the above 10 solution at
0C. 1,3-Dimethyl-2-imidazolidinone 0.86 ml (7.90 mmol) was added to the
above solution and stirred for 30 n]firéuéges, and then a solution prepared
by dissolving 2.00 g (6.68 mmol) of 6,6- di(p-chlorophenyl)fulvene in 30
ml of dehydrated tetrahydrofuran was put in the dropping funnel and 15
slowly dropwise added while cooling at -78C. The solution was stirred for

stf S Wi slaing e salylon o ga bock sloviyie opr eperaiye

as it wa IS reaction solution "was acfed with glfe he

orgaig [ayes was,asiied wih N udigghloric acidp saturated sodium -

20 hydrogencarbonate aqueous solution and a Saturated ne so n.

The organic,layer separated was dried on anhydrous magnesium sulfate,
3 T S L Fermoet By Al The o= 20w
contained in the filtrate was removed by distillation under reduced
andpr%néélfrréeﬁﬁy me;‘;ﬁr#s’nL of & fai'if oty Véii/gpocrgt%l}.e%eorrésiaﬂe Wag rétiheyr 2nd
y a silic | column and then recrystallized from toluene to obtain a
2 6?ar§%teéfr%%um8ﬁ1)ou% oBtaﬁ‘r?é‘cf‘.%?ff el 19965 ~PHE Yargetdd-um of
. product was identified by "H-NMR and FD-MS 5 spectra. 1H NMR
- >Pediflim (2FEMHZ THE T3 2TMS) ~5 B0H (2 BHY CPH4 (§ BRI 21 7qs f0T 2
12H), 1.62 (s, 8H), 3.06 (b, 2H), 5.30 (s, 1H), 6.38 to 6.50 (b, 3H), 7.00 to
hOu?%g(&téﬁFFB- ggiﬁknaﬁﬁ§&Q%%¢%wpopooled down to -78°C on a

dry ice-methanol bath, and a THF 20 ml solution of 6,6-
dibenzylfulvene 1.06 g (4.10 mmol) was dropwise added thereto
in 20 minutes. Then, the sclution was stirred for 18 hours
while slowly elevating the temperature up to room temperature.
1IN hydrochloric acid 60 mL was added to a Dblackish red
sclution obtained to terminate the reacticon. Ether 80 ml was
added to separate the solution, and a soluble matter was
extracted. The organic layer was washed twice with a
saturate scdium hydrogencarbonate solution, twice with water
and once with a saturate saline solution and dried on
magnesium sulfate. The solvent was removed by distillation,
and the residue was refined by silica gel chromatography to
thereby obtain a targeted product in the form of a whitish

yellow solid matter (amount obtained: 0.59 g, vyield: 23

5

).
‘H NMR (270 MHz, CDClz): & 1.25 (s, t-Bu(Flu), 18H), 2.66 (br,
CpH, 1H}, 3.22Z ({br, CHzPh, 4H), 4.41 {(br, Flu-9H, 1H), 5.85

te 6.51 (m, Cp, 4H), 6.82 to 7.40 {m, Ph(Flu) and CH,Ph and
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10 (iv) Synthesis of di(p-chlorophenyl)methylene-
(cyclopentadienyl)(octamethyloctahydrodibenzofluorenyl)- zirconium
dichloride Di(p-chIorophenyl)cyclop]gntagdienyl-
(octamethyloctahydrodibenzofiuorenyjl)methane 428 mg (0.62 15 mmol)
was added to 15 ml of dehydrated diethyl ether under nitrogen
atmosphere, and 0.87 ml (1.37 mmol) of a hexane solution of

Pl rrl-bg%ll'tt]ium gl. 8 /L w I(_)wly dropwise added thereto and
U‘s.tirre (’Jvernlgﬁ)ﬂ W‘%I’engiéjli'ng%g%z above solution at OC. Then, 224 mg

(% mmaql) of a.zirc m 20 tetrachloride tetrahydrofuran complex (1 2)
M3 : Eé . . . . .
l was adde )t%e?g% and ‘stirred overnight while cooling the solution at -

78C. After a volatile matter coptained in this slurry was removed b
Stey is%llat%%“lj%ﬁaees‘r*r?éclfj‘cf:aeaF %)Pe(%%?ré, &éé}r)&'du%l_ ‘vyv‘a%%a%héa %ﬂfﬁ/é%zo‘?@z
dehydrated hexane, and the washing 125 liquid was separated b
fiItraééon. i%hﬁeexpa%e-ia?s%%ﬁleé) part- %%thg‘ﬁltra‘ﬁé‘%va§%6ﬁ@&*ﬁrai’éﬁ{}éndo 2% g
g%t%ydrate heé(ane was_added to a solid matter precipitated to
t

(0 - FeerySHifize it O herfeby a tirgeieb prodict wis obtained aMout 2nd 40 mL
obtained: 90 5 mg, yield; 18 %). The targeted product was identified by 'H-
(St

oL MR LAGEIS-MS $peetrh. 18+ Fum270N0RRD CBETgFPe6:87 and
(s, 6H), 0.99 (s, 6H) 1.42 (s, 6H), 1.49 (s, 6H), 1.64 to 1.71 (m, 8H), 5.51
STifyr8%3 (miBH), BEHEI2H) 6T 0 BB OPH) 233 fhd 1 100 =an  ice

2.16 Hz, 8.37 Hz), 7.46 (dd, 2H, J = 1.89 Hz, 8.64 Hz),
bath, and 1.21 mL (1.88 mmol} of a hexane soclution of n-

putyllithium having a concentration of 1.56 mol/L was added
thereto and stirred for 45 hours while slowly elevating the
temperature up te room temperature. A red reaction solution
obtained was cooled down (-78°C) on a dry ice/methanocl bath,
and then 0.200 g {0.858 mmcl) of zirconium tetrachloride was
added thereto. Thereafter, the solution was stirred for 42
hours while slowly elevating the temperature up to room
temperature to obtain a reddish orange suspension.
[0159]

After the soclvent was dried up under reduced pressure,
the residue was dissolved in hexane in a glove box and washed
with hexane by passing through a glass filter packed with
celite, and an crange powder which was not dissolved in
hexane was extracted with dichloromethane. The solvent
contained in the dichloromethane-dissoclved part was removed

by distillation, and the residue was washed with diethyl
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7.74 (dd, 2H, J = 2.43 Hz, 8.1 Hz), 7.88 (dd, 2H, J = 2.16 Hz, 8.37 Hz),
8.08 (s, 2H) FD-MS spectrum: m/z 844 (M'). <Synthetic Example 4> 15
Synthesis of diphenylmethylene(3-{eg-gutyl-5- ethylcyclopentadienyl)(2,
7-di-tert-butylfluorenyl)zirconium dichloride (i) Synthesis of
1-ethyl-3-tert-butylcyclopentadiene A three-necked flask of 300 ml
equipped with a magnetic 20 stirring bar and a three-way cock was

ethehargedavite20Q. m of diethykather and 52 ml 154 mmal).ota diethy] rgeted

ether solution of 3.0 M ethylmagnesium bromide under nitrogen

prodtiespherend-Test-hutyleyglopsniengne 14,8:9 K122 mmeh) Was: 21 ned: 515
dropwise added thereto in one hour under cooling on an ice 126 cold

mg, Waterhath;Aftes stirring at room temperature for 20 hours, the reaction
solution was poured into 100 ml of 2N hydrochloric acid. The organic

‘H @yer wasseppratedyandthe saquepys jayer wag extracted twice with 30,
ml of ether. An 5 organic layer obtained was put together'with the above

g -0rganie layer apg washedyice with.a siuraled sodium . oy oy opy
hydrogencarbonate aqueous solution, twice with water anci1 twice with' a

5 8éat?@te%sgli%‘?l%@E;.#éjvéi%ﬁiried Qn Jnag esiLH’n gul&atg, %nd th§]%y ou),

solvent was remove ation. Thén, thé residuewas refine

6. o§olumn, chrpmatography.fo obtain, 2Q.g 9 (GCurity: 75 %) of apale .,

8.32 (s, Flu, 2H).

4

MS (FD): M/z 848 (M).

Di (p-chlorophenyl)methylene (cyclopentadienyl) -
{octamethyloctahydrodibenzofluorenyl) zirconium dichloride was
produced by the following method.

[0200]
<Synthesis Example 3>
Synthesls of di{p-chlorophenyl)methylene (cyclopentadienyl)-
(octamethyloctahydrodibenzofluorenyl) zirconium dichleoride
{1} Synthesis of 6,6-di(p-chlorophenyl)fulvene

A reaction vessel equipped with a dropping funnel was
charged with 40 ml of dehydrated tetrahydrofuran and 2.15 ml
(25.9 mmol} of cyclopentadiene under nitrogen atmosphere, and
18,0 ml (28.5 mmol) of a hexane solution of n-butyllithium of
1.58 mol/L. was slowly dropwise added and stirred while
cooling the above solution at 0°C. Then, a solution prepared

by dissolving 5.00 g (19.9 mmol) of 4,4’-dichlorokenzophenone
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yellow transparent liquid. The yield was 78 %. It was identified by a
'H-NMR spectrum. The measurement results are shown below. 15 [0202]
1H-NMR spectrum (270 MHz, CDG13,;TMS standard): 5/ppm 6.19 + 6.05
+581+577(Mm+m+m+m, 2H), 2.91 + 2.85 (m + m, 2H), 2.48 t0 2.27
(m, 2H), 1.15t0 1.08 (s + s + m, 12H) (ii) Synthesis of
3-tert-butyl-I-ethyl-6,6-diphenylfulvene 20 A three-necked flask of 300 ml

in eguipped wih a magnelc Slikring £ed-gnd .threeway cogk was gharged o
with 5.11 a (23.9 mmol) of 1-ethyl-3-tert-butyl-cyclopentadiene (GC

dropptitys 75 %)-and Jaﬁ%mlﬁfowg Uﬁ%gutfg%ena%g@c?pr&qﬁié 188Mi g at

n-butyllithium hexane solution 16 ml (25.2 mmol) was 1 2 7 slowly

o cdropwise added thereto under cooling on a dry ice/methanol bath, and

then the solution was stirred at room temperature for 20 hours.

temﬂ;&Q{@?@ylgé'i@@%%@i%% %11: irpk@.%g\_moi)g%%add%tosa reaction

reaction solution obtained, and 5 subsequently 5.3 8 mmoi) of

1Zap ne theteto and stirred for 48 hours und .
SOlgg?ué%ng.ﬁ '%’%e %ggc%t%%ggo ut%%ﬁvas%gc?u%%ﬁntg 88 Ml of Eﬁh%r%cﬁlgﬁg nre

h ggid. T;e organic layer was separated, an t?e agueous layer was .
Pha e A es et 58 il bt sy %%& r%Eﬁﬁasal%lgut togetharwith - =<

the previaus organic layer and washed with_a saturated sodium
d nat . +
5C ﬁ%rog%e\ﬁ%:lé?gg?\laﬁg%%%%%ug sofdtior: Watef nd-a S8turatsl sdlingaturated

solution. It was dried gn magnesiu
sallne soiu@ion. %Re é&gan?& phase separated was dried on

anhydrous magnesium sulfate, and then magnesium sulfate was
removed by filtraticn. The solvent contained in the filtrate
was removed by distillation under reduced pressure by means
of a rotary evaporatcr. The residue was refined by a silica
gel column tc obtain a targeted product (amount obtained:
3.37 g, yield: 57 %). The targeted product was identified by
"H-NMR.
'H NMR spectrum {270 MHz, CDCls, TMS): & 6.21 to 6.24 (m, 2H),
©.60 to 6.63 {(m, 2H), 7.23 (d, 2, J = €.1 Hz), 7.37 (d, 2H,
J = 8.6 Hz).
(11} Synthesis of octamethyloctahydrodibenzofluorene

A three-necked flask of 500 ml which was eguipped with
a three-way cock, a dropping funnel and a magnetic stirring
bar and which was sufficiently substituted with nitrogen was
charged with 9.72 g (58.6 mmol} of fluorene and 1%.6 g (134

mmol) of 2,5-dimethyl-2,5-hexanediol at room temperature.
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sulfate, and then the solvent was removed by distillation. Thereafter, the
residue was refined by column chromatography 15 to obtain 4.2 g of an
orange solid matter. The yield was; 5606. It was identified by a 1H-NMR
spectrum. The measurement results are shown below. 1H-NMR spectrum
(270 MHz, CDC13, TMS standard): 5/ppm 7.2 to 7.4 (m, 10H), 6.3 (m,
1H), 5.7 (m, 1H), 1.70 + 1.85 (q, 2H), 20 1.15 (s, 9H), 0.85 (t, 3H). (iii)

penpyPihesis ol diphenylmethylene (3-tert-bytyl-5- thylcycigpantadieny2, .4
7-di-tert-butylfluorenyl) A three-necked flask of 200 ml equipped with a

st agnetic stiring bar and.a, g%y&%@%g@g%ﬁsSg@&EEHgQZQhe solution
substituted with nitrogen and charged with 3.8'g (13.7 mmol) of

was ngog'ltgﬁt Q&Mﬁ“oé%ne-‘%’h@h c‘f‘f@scﬂﬁssglé(gd g]a b%ml OEQE}EXQB"“ anhydrous
diethyl ether under nitrogen atmosphere. An n- butyllithium hexane

alus@tion 9.2 ml (1,56 14. afgw@zW%m% !OW dfogﬁasan ddﬁdtot%‘el 70

above solution under cooling on an ice-cold Wa?er

; ution d at room temperature for 100 hour
e lfE%Q'!Ig‘eén b#y Isé ey‘?l1 6% ofﬁér?y‘ifﬁwene 4. gg ](Jr.f%d?nmol) was aadeéthours

he abov reactlons ution and stirred for 30 hours reflux
Furﬁ% %g % % ig%aqﬁ was

& reaction solltion Was poured m%o TBﬁ il ‘of 2N y& %hl&r?c

. an |8e b%th and then dlethgl ether jt |§j ?éthereto tos arate an
SrGanicTayer the SouBSGS tlgyr/éarw S extractédtwice w Slfnl%?laré]tﬁiﬂmg

tha eﬂ¥¥uorene disappeared by G.C., a blackish brown solution

sti

was poured into 150 ml of ice-cold water and guenched. A
soluble matter was extracted with 500 ml of diethyl ether,
and then the organic phase was neutralized and washed with a
saturated sodium hydrogencarbonate agueous solution. The
organic phase separated was dried on anhydrous magnesium
sulfate, and then magnesium sulfate was removed by filtration.
The solvent contained din the filtrate was removed by
distillation under reduced pressure by means of a rotary
evapocrater. The residue was transferred on a Kiriyame funnel
and washed 6 times with 10 ml of hexane, and then it was
dried under reduced pressure to obtain a targeted product
(amount obtained: 12.0 g, yield: 353 %). The targeted product
was identified by 'H-NMR and FD-MS spectra.

[0201]

‘H-NMR (270 MHz, CDCls, TMS): &/ppm 1.3 (s, 12H), 1.4 (s, 12H),

1.7 (s, 8H}, 3.8 (s, 2H), 7.4 (s, 2H), 7.6 (s, 2H).
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the extract was put together with the previous organic layer 15 and
washed with a saturated sodium hydrogencarbonate aqueous solution,
water and a saturated sodium chIoEi aqueous solution. It was dried on
magnesium sulfate, and then the solvent was removed by distillation.
Thereafter, the residue was refined by column chromatography to obtain
4.2 g of a 20 white solid matter. The yield was 53 It was identified by a

MS asg speciremefry (FD-MS). The measurement results are shown
gg%r\?v. [0%03] FDT\(‘;&S):{m/z =592 (M) 1 2 9 (iv) Synthesis of

; 1 diphenymethylene(3-tert;butyl-5 .y 1 1 cadi 1o
. letjaylcyck}')/pentadienyl)(2,7-di-tert-lb(ugfyhgl uor%ﬁ?ﬁ%rec%%%d rﬁyg ichforide A ="

(ocSehlepk flask of 100,mL sguipnes with gnr‘%ﬁgneti& 5 stirring bar and a

i qne
three-way cock was sufficiently substitute with nitrogen and charged

ith,1. 8 f diphenylmethylene(3-tert-butyl-5-.
with,l (}ga(&@lomn\i%s(gegﬂﬁ?g%gﬁ?/%evpf{% €l Ajr%\ﬁglnoqssamnel Wa s

ethylcyclopentadien , uorenyl) which was vedin

of dehydrated.diethyl ether under nitrogen 10 atmosphere. 2.281/m
o Sl o AL bt i e Sl Y SEeNT g sy 235

I dded.thereto i ice bath, and then the solution was stirred
(6. AR mpsratirt 107 50 PUr TP AR GR SO o s Sormeienty o=

[ ice/methanol bath, and.then
abo%%mgg é¥thé§gren atmosphere, and 4.62 ml (7.30 mmol} of a

hexane solution of n-butyllithium of 1.58 mol/L was slowly
dropwise added thereto and stirred while cooling the above
solution at O0°C. 1,3-Bimethyl-2-imidazolidincne 0.86 ml
(7.90 mmol) was added to the above solution and stirred for
30 minutes, and then a solution prepared by dissolving 2.00 g
(6.68 mmol) of 6,6- di{p~chlorophenyl)fulvene in 30 ml of
dehydrated tetrahydrofuran was put in the dropping funnel and
slowly drepwise added while cooling at -78°C. The solution
was stirred for a day while allowing the solution to go back
slowly to room temperature as it was. This reaction solution
was extracted with diethyl ether, and the organic layer was
washed with 1IN  hydrcchloric acid, a saturated sodium
hydrogencarbonate agueous solution and a saturated saline
soluticn. The organic layer separated was dried on anhydrous
magnesium sulfate, and then magnesium sulfate was removed by
filtration. The solvent contained in the filtrate was

removed by distillation under reduced pressure by means of a



10

20

15 0.39 g (1.68 mmol) of zirconium tetrachloride was added thereto. The
solution was stirred for 48 hours while allowing it to go back gradually to
room temperature, and then the s Iv;fent was removed by distillation under
reduced pressure. The solution was Turned into a slurry by adding 20
hexane, and it was filtrated through a glass filter filled with diatomaceous
earth. A brown solid matter remaining on the filter was extracted with a

rotd gl %@‘é’ﬁ@%ﬂ&!‘?hior et@%”seﬁ%%%s%aﬁratggP%’n(‘;g:c%aeﬂ:‘??'Ehesia,ica gel

olvents were removed from the héxane solution an

co1flighloramethane 130, salion.each obtaingd ghove by distilation uder. . -,
reduced pressure. The dafk orange solid mafters each were washed” with

small amounts of. pentane and diethyl ether and dried under reduced .
targr%§§§re %o ?hgeurggoy obstain 140 rﬁ%?é%[%% mmoq)‘dél%?a %frge%& Eg s
compound in,the form of an orange solid matter. It was jdentified by a
ThelHrgglﬁ%eggéictr&Inoaﬁlac % FO Afass: %Eﬁ%ﬁfﬁ%ﬁy. Ke meastremén® FPMS
results are shown below. [0204] <Polymerization Example A-1> 10

SPe&yitResis of syndiotactic propylene polymer (A-i): A reaction bath having
1., acontent volume of 3 m3 which was sufficiently substituted with nitrogen
A WA RGeS With {4080 Yiter of nPfreprane’1ahd 610%nPh. 98 mobfofa - 14 (s,

toluene_solution (Al = 1,53 mole/1) of metrglaluminoxane was dropwise

5H) 15 Ldddd tferets & ambieht tetfiperdfure. ntfie dtherdibng, &- 3¢ (s, ?H) ‘

6.38 to 6.50 (b, 3H), 7.00 to 7.29 (m, 8H)
FD-MS spectrum: m/z 684 (M').
(iv) Synthesis of di (p-chlorophenyl)methylene-
(cyclopentadienyl} (octamethyloctahydrodibenzofluorenyl) -
zirconium dichloride

Di(p-chlorophenyl)cyclopentadienyl-
(octamethyloctahydrodibenzofluorenylimethane 428 mg (0.e2
mmol) was added to 15 ml of dehydrated diethyl ether under
nitrogen atmosphere, and 0.87 ml (1.37 mmol} of a hexane
soclution of n-butyllithium of 1.58 mol/L was slowly dropwise
added theretd and stirred overnight while cooling the above
solutien at C°C. Then, 224 mg (0.59 mmol) of a zirconium
tetrachloride - tetrahydrofuran complex (1 : 2) was added
thereto and stirred overnight while cooling the solution at -
78°C. After a volatile matter contained in this slurry was
removed by distillation under reduced pressure, the residue

was washed with 40 ml of dehydrated hexane, and the washing
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magnetic stirring bar was put in a side-arm flask having a content volume
of 3 liter which was sufficiently substituted with nitrogen, and it was
charged with 610 ml (0.93 mol) of? r&ogjene solution (Al = 1.53 mole/1) of
methylaluminoxane and 20 then a toluene solution of dibenzylmethylene-
(cyclopentadienyl)(3, 6-di-tert-butylfluorenyl)zirconium dichloride 1.30 g
(1.86 mmol), followed by stirring the solution for 20 minutes. This solution

11 qWas agdded g%gi@efJggai%yaﬂq%t@fgn’o’?o%'\' lh%&%de@g%% WAS o4 part

supplied at 131 19 Nm3/hour in 10 minutes. Thereafter, polymerization

of Was started-while supplying propylene. at 65 k%{h%f;gy? | sypplying ape was

hydrogen so that a gas phase concentrat’lonatﬂereo € reaction ba

dqgs 23 m | Propylene w cgntinuousl s led.in an amount aof 65 ,
= kg/hour w ilesr%Eaél{n%ai?ﬁﬁg%%egaspﬁsﬁacs]égé%rﬁ:%fﬁpflrauﬁ of ﬁ)% agﬁclajt*sée 1t
mal % to carry out the polymerization for 4 hours at 25C, and then a small
“neZHoUnt of SiElIERe S5 monaRBprobyFemEr Wi Rdded 5 terikate °°
mg, e R I&me%atj} n.Ap lymer thus{:obtained was 10 washed with.1.8 m3
97 of hieptane and dried at Brd&E feduBsd TressirdFor P8 Rbarso? Py H-

in obtaining 100 kg of the polymer. The polymerization activity was

NMRresu{lj{( = :

13 gPBIMmMBIZhF, Aind the polymer thus obtained had [ :7 ] of 1.90

... dli/lg, Tml of 152C, Tm2 of 159'C and an rrrr ratio of 94 The 15 physical

& eriiBE aré howninable thpops) © 0-87 (s, ©H), 0.99 (s, €H),

1.42 (s, 6H), 1.49 (s, 6H), 1.64 to 1.71 (m, 8H), 5.51 to
5.33 (m, 2H), 6.17(s, 2H), ©6.29 to 6.31 (m, 2H), 7.33 (dd, 2H,
J = 2.16 Hz, 8.37 Hz), 7.46 (dd, 2H, J = 1.89 Hz, 8.64 Hz),
7.74 (dd, 2H, J = 2.43 Hz, 8.1 Hz), 7.88 (dd, 2H, J = 2.16 Hz,
8.37 Hz), 8.08 (s, 2H)
FD-MS spectrum: m/z 844 (M").
<Synthetic Example 4>
Synthesis of diphenylmethylene (3-tert-butyl~5-
ethyleyclopentadienyl) (2, 7-di-tert~butylfluorenyl) zirconium
dichloride
(1) Synthesis of l-ethyl-3-tert-butylcyclopentadiene

A three-necked flask cof 300 ml equipped with a2 magnetic
stirring bar and a three-way cock was charged with 200 ml of
diethyl ether and 52 ml (154 mmol) of a diethyl ether
solution of 3.0 M ethylmagnesium bromide under nitrogen
atmosphere. 3-Tert-butylcyclopentenone 17.8 g (129 mmol) was

dropwise added thereto in one hour under cocling con an ice-
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<Polymerization Example A-2> Syndiotactic polypropylene (trade name:
Finaplas 1471, MFR = 5.0 g/10 minutes) manufactured by Total Co., Ltd.
was 20 used as a syndiotactic propylzer%e polymer (A-2). The physical
properties thereof are shown in Table“15 [02061 <Polymerization Example
AA-1> Synthesis of syndiotactic propylene polymer (AA-1): 132 A
glass-made autoclave having a content volume of 500 ml which was
fficientl bstituted, with nitrogen was charged with 250 ml of tolueng,
cuﬁd%r%%%es#g %vha's a%\\%:e%lrto “flow in-an a%%ur%t%ﬂ%ﬁﬁg THGUr End h%f& 20
t 25C.for 20 5 minutes. On the other hand, a magnetic stirring bar was
ho%uyi’ in ggseldefgr%%:ﬁégﬁq hasv(—fr]fgl}1 %lc%rhte‘ﬁ?\slolﬁ)r%gro 0 %%ic%o wals of 2N
hy dsrufﬁ%%tl .%ubstituéed V%h nitro%en, and.it was charged with a toluene
SolUition (%I = £.53%ole triecoﬁ Aing “5.00 fihol GFméRyRitHTdxare' @ the
and theg a toluene solution 10 containing 5.0 mol of dibenzylmethylene-
2y Bperitdditnyifi3, Eai-tHhIfI8reny)Zircohiunt dithiofide, $5iGied 27
by stirring the solution for 20 minutes. This solution was added to toluene
Orgo%?ﬁ& glagstihde " RUfEIERR inffich PropyleRd Watkllowsd to figheandbove
15 polymerization was started. A propylene gas was continuously

OrIihpfied 17 BRTamGHt of B0 REr/ hotir- Fcari-6tit the  pdRjRveretion atodium

an atmospheric pressure and 25'C for 45
ydrogencarbonate agueous solution, <twice with water and

twice with a saturated saline solution. It was dried on
magnesium sulfate, and the solvent was removed by
distillation. Then, the residue was refined by column

chromatography to obtain 20.2 ¢ (GC purity: 75 %) of a pale
yellow transparent liquid. The vyield was 78 %. It was
identified by a *H~NMR spectrum. The measurement rasults are

shown below.
02021

"H-NMR spectrum (270 MHz, CDCls, TMS standard): &/ppm 6€.19% +
©6.05 + 5.81 + 5.77 (m 4+ m+ m + m, 2H), 2.91 + 2.85 (m + m,
2H), 2.48 to 2.27 {(m, 2H), 1.15 to 1.08 (s + s + m, 12H)
{11} Synthesis of 3-tert~butyl-l-ethyl-6, 6~diphenylfulvens

A three-necked flask of 300 ml eqguipped with & magnetic
stirring rod and a three-way cock was charged with 5.11 g
(23.9  mmol) of l-ethyl-3~tert-butyl-cyclopentadiene (GC
purity: 75 %) and 150 ml of THF under nitrogen atmosphere. A

1.526M n-butyllithium hexane solution i6 ml {(Z5.2 mmol) was
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minutes, and then a small amount of methanol was added to terminate
the polymerization. The polymer solution was added 20 to a largely
excessive amount of methanol to precipitate a polymer, and the polymer
was dried at 80C under reduced pr}ss% re for 12 hours to result in
obtaining 2.38 g of the polymer. The polymerization activity was 0.63
kgPP/mmolZr- hr, and the polymer thus obtained had [n] of 1.9 dl/g, Tm of
- 158 C (Tml of 152 C, Tm2 of 158 C) , an rrrr ratio of 93.5 % and
SloIJ\Y/I‘J%?Mn %% Q%Wﬁ% ph%/%%a prc?cphe?t?e%scé)re HOWRGn Table 919 on @ dry
. <Polymerizatign Example AA-2> 5 Synthesis of syndiotactic propylene
lC@p()rilfn}élgra WE—ZQBD:aE %ras%ln%f;&él Stito é%e ﬁ%@i%laogoﬁf@ﬁt \ﬁ)’?&fﬁ@e&? 560 Loom
temrgl v%/high jy\éas;suﬁigign ly substituted with, nitrtc;ﬁ)%\? was, charged with 250
i of toluene.-and propyieie was allowBdTs iran Bttt of dsgone 3.1
1 Ergeérého#r and fAeId at 25C for 20 10 minutes. On the other hand, a
T agrictidWirdng BAPWARBU in% SidESPM TRk MRt & SBnkint voRmre and
of 30 ml which was sufficiently substituted with nitrogen, and it was

SURSERGSH Witk a toldend sdlafiof (AT22153 nidle/ DRCOHEIRRYC B0 Hirfiol added

of methylaluminoxane and then a toluene solution 15 containing 5.0 mol
thQﬁ?ﬁﬁénZ@ﬁﬂeﬂﬁmﬁﬁﬁed fTor 48 hours under refluxing. The

(cyclopentadienyl)(2,7-diphenyl-3,6-di-tert-butylfluorenyl)- zirconium
reafichiorides follbwed by’ 8tirriRg e 8ol dtigiofor 29 mihutes. Bhis soldtiorhloric

was added to toluene of the glass-
acid. The organic layer was separated, and the agueous layer

was extracted twice with 50 ml of hexane. The extract was
put together with the previous organic layer and washed with
a saturated sodium hydrogencarbonate agueous sclution, water
and a saturated saline solution. It was dried on magnesium
sulfate, and then the sclvent was removed by distillation.
Thereafter, the residue was refined by column chromatography
to obtain 4.2 g of an orange sclid matter. The vyield was
56 %. It was identified by a ‘H-NMR spectrum. The
measurement results are shown below.
'H-NMR spectrum (270 MHz, CDCl,, TMS standard): &/ppm 7.2 to
7.4 {m, 10H), 6.3 {(m, IH), 5.7 {(m, 1H), 1.70 + 1.85 (g, 2H),
1.15 (s, 9H), 0.85 (t, 3H).
(1ii) Synthesis of diphenylmethylene {3~tert-butyl=-5-
ethylcyclopentadienyl}(2,7—diwtert—butylfluorenyl)

A three-necked flask of 200 ml eguipped with a magnetic

stirring bar and a three-way cock was sufficiently
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made autoclave in which propylene was allowed to flow, and 20
polymerization was started. A propylene gas was continuously supplied in
an amount of 150 liter/hour to carry augthe polymerization at an
atmospheric pressure and 25C for 10 minutes, and then a small amount
of methanol was added to terminate the polymerization. The polymer
solution was added 1 3 4 to a largely excessive amount of methanol to
subgprédipitate av polynmer; and ¢he polymehwagatiied ati80€. gnder reducedmmol )
pressure for 12 hours to result in obtaining 6.95 g of the polymer. The
of PolymiErization-aotivipy asck-68 KgRP/mmolds S hi; asd the-golymerthus] of
obtained had [71] of 2.9 dl/g, Tm of 162.0C and an rrrr ratio of 95.3 The

dehyphysicabipraperties lare shewn imflale 3:[0204k<Syndie@stiere. an n-
polypropylene (AA-3)> 10 The same polymer as the syndiotactic

but polypropylene, polmaer $A2)wasused asgyndiatacepolyropylens 1y  was
(AA-3). [0208] The physical properties are shown in Table 2. [0209] 15

slowPplymesization Exaneple AA-4nSyathesis of sypdiotactic1apylene 1 ing on
polymer (AA-4): A syndiotactic propylene polymer (AA-4) (propylene

an hemopelvmen) havingdhe samedri fatip and MwiMnas,thoge of the . .. 4«

polymer (A-1) described above and having [n ] of 1.4 dl/g
room temperature £for 100 hours. 3-Tert-butyl-l-ethyl-6, 6~
diphenylfluvene 4.5g (14.3 mmol) was added to the above
reaction solution and stirred for 30 hours under refluxing.
The reaction solution was ©poured into 100 ml of 2N
hydrochloric acid in an ice bath, and then diethyl ether was
added thereto to separate an organic layer. The agqueous
layer was extracted twice with 30 ml of diethyl ether, and
the extract was put together with the previous organic layer
and washed with a saturated sodium hydrogencarbonate agqueous
solution, water and a saturated sodium chloride agqueous
solution. It was dried on magnesium sulfate, and then the
solvent was removed by distillation. Thereafter, the residue
was refined by column chromatography to obtain 4.2 g of a
white solid matter. The yield was 53 %. It was identified by
a FD-mass spectrometry (FD-MS). The measurement results are
shown below.

[0203]

FD-MS: m/z = 592 (M)
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20 was produced according to the production process described in

Polymerization Example A-1, except that hydrogen was introduced (that

is, hydrogen was further supplied tp the polymerization system). The

physical properties of the polymer (AA-4) are shown in Table 3. 135 02

101 <Polymerization Example AA-5> Synthesis of syndiotactic propylene

polymer (AA-5): A syndiotactic propylene polymer (AA-5) (propylene 5
{ivhomopelymerybawing thessame rrairatie gpdMwiMIn @sdhase et theuty1-5-

polymer (A-1) described above and having [ n ] of 1.2 dl/g was produced

et hptegingto. thedpredyction process-oeseribed im Polymerzation: Examplen
A-l, except that hydrogen was introduced (that is, hydrogen was further

dicsupplieg:to the 10 polymerization system). The physical properties of the
polymer (AA-5) are shown in Table 3. [0211] <Syndiotactic polypropylene

(AA=6)x Syndiotactic paliyprepylenen(trade name: Finaplag 1871, 15MER.+ 1 ¢

= 9.1 g/i0 minutes) manufactured by Total Co., Ltd. was used as a

st 1 Syadigtactic,polypsepyleng polymardahe6) The physical.properies: ; o2 eneiy
thereof are shown in Table 3. <Polymerization Example B-I> Synthesis of

subPrORYlens; asplefin copolymer, (Byl) 2@ Aupolymerizationequipment ofg 01
4000 ml which was
of diphenylmethylene (3-tert-butyl-5-
ethylcyclopentadienyl) (2,7-di-tert-butylfluorenyl) which was
dissolved in 40 ml of dehydrated diethyl ether under nitrogen
atmosphere. 2.2 ml (3.4 mmol) of an n-butyllithium hexane
solution of 1.56 M was slowly dropwise added thereto in an
ice bath, and then the solution was stirred at rcom
temperature for 28  hours. This reaction solution was
sufficiently cooled down in a dry ice/methanol bath, and then
0.39 g ({(1.68 mmol) of =zirconium tetrachloride was added
thereto. The solution was stirred for 48 hours while
allowing it to go back gradually to room temperature, and
then the solvent was removed by distillation under reduced
pressure. The solution was turned into a slurry by adding
hexane, and it was filtrated through a glass filter filled
with diatomaceous earth. A brown sclid matter remaining on
the filter Was extracted with a small amount of

dichloromethane and separated by filtration. The solvents

were removed from the hexane sclution and the dichloromethane
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sufficiently substituted with nitrogen was charged with 1834 ml of dry
hexane and triisobutylaluminum (1.0 mmol) at normal temperature, and
then an inside temperature of the pg)ymerization equipment was elevated
up to 70C. Pressure 136 was applied by propylene so that a pressure of
the system was 0.66 MPa, and then a pressure of the system was
controlled to 1.36 MPa by ethylene. Next, a toluene solution of di(p-

solechloraphenyh)methyleneéeyclopentadienyld sti11ation under reduced
(octamethyloctahydrodibenzofluorenyl)zirconium dichloride 0.001 mmol

prefEought intarsentact with sethylaluginoxane. {maaufactuged by, £esohy s shed
Finechem Corporation) of 0.3 mmol in terms of aluminum was added to

witkhespelymerization deactar tg.polymerizedheny far dominuteswhileny drieq
maintaining an inner 10 temperature at 70C and a pressure in the system

undét 1:36:MPa; by ethydene, and 20,m)-gf ethanol was agded to terminate 1

the polymerization. After releasing the pressure, the polymerization

of sokdiepvasipeureddntas Lofmethapolto pregipitate, the.palymer, which .

was dried at 130C for 12 15 hours under vacuum. The polymer 105 g was

v ofiained and fad; MER (0.7(9/1Q nyngtesland | 7(] of 2.5,(d '-é%) WRICH s 5

was measured in decalin‘at 135C. Physical properties obtained

spedigasiuing the e%%99&%}%%%990\5%%%%@0%505?}%0@ 1., Ihe

value was 78 %. The above operation was repeate obtain'a
[Oigggired amount of the polymer, and this was melt- kneaded and used in
examples described later.

<Polymerization Example A-1>
synthesis of syndiotactic propylene polymer (A-1):

A reaction bath having a content volume of 3 m° which
was sufficiently substituted with nitrogen was charged with
1000 liter of n-heptane, and 610 ml (0.93 mel} of a toluene
solution (Al = 1.53 mole/l) of methylaluminoxane was dropwise
added thereto at ambient temperature. On the other hand, a
magnetic stirring bar was pﬁt in a side-arm flask having a
content volume of 3 liter which was sufficiently substituted
with nitrogen, and it was charged with 610 ml (C.93 mol} of a
toluene solution (Al = 1.53 mole/l) of methylaluminoxane and
then a toluene solution cf dibenzylmethylene-
{cyclopentadienyl) (3, 6~di~tert-butylfluorenyl)zirconium
dichloride 1.30 g (1.86 mmol), followed by stirring the
solution for 20 minutes. This solution was added to the

reaction bath, and then 3200 NL of hydrogen was supplied at



10

15

20

<Polymerization Example B-2> Synthesis of propylene a-olefin copolymer
(B-2): A polymerization reactor of 4000 ml which was 137 sufficiently
substituted with nitrogen was charges with 1834 ml of dry hexane and
triisobutylaluminum (1.0 mmol) at normal temperature, and then an inside
temperature of the polymerization reactor was elevated up to 70C.
Pressure was 5 applied by propylene so that a pressure of the system

19 wad/B67:MRa, aht thetrapeessure Dh thesystem, wascoptrofied @ 1b37 was
MPa by ethylene. Next, a toluene solution of di(p-

st a chiodophenyd) methylene(eyclopeniddienyl:t 65 kg/hour and supplying

(octamethyloctahydrodibenzofluorenyl)zirconium dichloride 10 0.001

hydmmekbreught inde centags with methylalumineoxana t(manufacturedby in +he
Tosoh Finechem Corporation) of 0.3 mmol in terms of aluminum was

reaatided torhe polymerizationeactox to  pobyragrize-them fers10 Mjputes cusly
while maintaining an inner temperature at 70C and a pressure in the

suppystem atrl.3A MBaoLb by sthyleneand 2Q.migf methanol wasiadded t9 gas
terminate the polymerization. After releasing the pressure, the

pha Pelymgiization solionyyas,peureddnto A L ehmethanol to, precipitatethe + e
polymer, which was dried at 130C for 12 hours under vacuum. The

pol pabymerA0 gyasgbtained,and had 20 MER of 1.9 (gl miputgs) and [0, e
] of 2.3 (dL/g) which was measured in decalin at 135C. The rrl value was

of Taf=tRRysicAl properties oblaingd: by measudng e ROYMEL . L4deq  to
terminate the polymerization. A polymer thus obtained was
washed with 1.8 m’ of heptane and dried at 80°C under reduced
pressure for 15 hours to result in obtaining 100 kg of the
polymer. The polymerization activity was 13.4 kg PP/mmol-Zr-
hr, and the polymer thus obtained had [n] of 1.90 dl/g, Tm
of 152°C, Tmy of 159°C and an rrrr ratio of 94 %. The
physical properties are shown in Table 1.

[0205]
<Polymerization Example A-2>

Syndioctactic pelypropylene (trade name: Finaplas 1471,

MFR = 5.0 g¢g/10 minutes) manufactured by Total Co., Ltd. was
used as a syndiotactic propylene polymer (A-2). The physical
properties thereof are shown in Table 1.

[0206]

<Polymerization Example AA-1>

Synthesis of syndiotactic propylene polymer (RA-1):
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obtained above are shown in Table 1. The above operation was repeated
to obtain a required amount of the polymer, and this 138 was
melt-kneaded and used in examples glescribed later. <Polymerization
Example B-3> Synthesis of propylene- a-olefin copolymer (B-3) A
polymerization reactor of 4000 ml which was 5 sufficiently substituted with
nitrogen was charged with 1834 ml of dry hexane, 20 g of 1-butene and

triisebugylalsminyme (10 nynolw nermaligmperature,and then andnside sqq
temperature of the polymerization reactor was elevated up to 70C.

ml Pressure wassappliadeby: peopylene so that apressure, 1Q of tr}?i%’ﬁé?@n was
was 0.63 MPa, and then a pressure of the system was controlled to 1.33

chaMBPasby.ethylenes Next, adoluengeglutionef propylene was allowed to
di p-chIorophenyl)methylene(cyclopentadlenylﬁ

fl QQPCW%IHWQB%WQ rocgj_befggﬂ%?M%@Q@u%@cmg ﬁige aOCO% nEnQéor 20

brought into contact with methylaluminoxane 15 (manufactured by Tosoh

minfipgghem-Corporation) of 0,3 mmol in ﬁ%mse%fiaéumur@wie?s dg%s put

the polymerization equipment to polymerize them for 10 min whil

in DAItAING 20 ey feringratuce gt 10C.pd.a pressue inthe system ., .,

1.30 MPa by ethylene, and methanol was a erminaté the

20 polymerization, After releasing the pressure, the polymerizatio :
wassolgﬁlo%;\gl\%vcéjéepno%ﬂrgd instlé&ﬁs% %SFﬁé?ﬁgno"fjfg Hpreaﬁﬁé%é ﬁrel’poly%”egr, which #&%

chatBRred &t 1300 1o 42, NQUPST VaRI D TG RONEIR A €82atning

5.00 mmel of methylaluminoxane and then a toluene sclution
containing 5.0 2 mol of dibenzylmethylens-
(cyclopentadienyl) (3, 6-di-tert-butylfluorenyl)zirconium

dichleride, followed by stirring the sclution for 20 minutes.
This solution was added to toluene of the glass-made
autoclave in which propylene was allowed to flow, and
polymerization was started. A propylene gas was continucusly
supplied in an amount of 150 liter/hour to carry out the
polymerization at an atmoespheric pressuré and 25°C for 45
minutes, and then a small amount of methanol was added to
terminate the polymerization. The polymer solution was added
to a largely excessive amount of methanol to precipitate a
polymer, and the polymer was dried at 80°C under reduced
pressure for 12 hours to result in obtaining 2.38 g of the
polymer. The polymerization activity was 0.63 kg PP/mmol-2Zr-

hr, and the polymer thus obtained had [n] of 1.9 di/g, Tm of
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MFR of 0.8 (9/10 minutes) and [ ij ] of 2.4 (dL/g) which was 1. 3 9
measured in decalin at 135C. Physical properties obtained by measuring
the polymer obtained above are shown in Table 4- 1. The rrl value was
79 %. The above operation was reﬁe%téd to obtain a required amount of
the polymer, and this was 5 melt-kneaded and used in examples
described later. <Polymerization Example BB-I> Synthesized by the same

process as in P ization E le B-1. <Polymerization Example .
158B%)-Z ko) ﬁ%pyﬁgr%%d-o%ﬂﬁ c%)é;or%%ger?é&zﬁ‘ ' goiymeriZation réactdr > ©
of 4000 ml which was_sufficiently substituted with nitrogen was charged
anc Ao Bt Bry i SR 1 Em RO 1SS Por A7 By o
temperature, and then an inside temperature of the 15 polymerization

reactor was elevated up to 70C. Pressure was applied by propylene so
that a pressure of the system was 0.64 MPa, and then a pressure of the
<PodyBEMN\FAS LoRtrofed ot 1. 34 MPa by ethylene. Next, a toluene solution
of di(p- chlorophenyl)methylene(cyclopentadienyl) 20
YR {GetamatyoctaRyHBaibehz 6 GBreRYIARBNRI dithioride® 02001 mmol
brought into contact with methylaluminoxane (manufactured by Tosoh

Fineth8m3CErgbratfonBt 0 3 Mkl e temis of atRTtEmivascaddeal et 500

the polymerization reactor to polymerize them for 15 minutes while
ml e ingaf ingeyt ficiently substituted with nitrogen was

charged with 250 ml of toluene, and propylene was allowed to
flow in an amount of 150 liter/hour and held at 25°C for 20
minutes. On the other hand, a magnetic stirring bar was put
in a side-arm flask having a content volume of 30 ml which
was sufficiently substituted with nitrogen, and it was
charged with a toluene solution (Al = 1.53 mole/l) containing
5.00 mmol of methylaluminoxane and then a toluene solution
containing 5.0 A mol of dibenzylmethylene-
{cyclopentadienyl) (2, 7-diphenyl-3, 6~di-tert-butylflucrenyl)-

zirconium dichloride, followed by stirring the solution for
20 minutes. This solution was added to toluene of the glass-
made autoclave in which propylene was allowed tc flow, and
polymerization was started. A propylene gas was continuously
supplied in an amount of 150 liter/hour to carry out the
polymerization at an atmospheric pressure and 25°C for 10
minutes, and then a small amount of methanol was added to

terminate the polymerization. The polymer solution was added
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1 4 0 temperature at 70C and a pressure in the system at 1.34 MPa by
ethylene, and 20 ml of methanol was added to terminate the
polymerization. After releasing the pressure, the polymerization solution
was poured into 4 L of methanol to 5 precipitate the polymer, which was
dried at 130C for 12 hours under vacuum. The polymer 109 g was
obtained and had [71] of 2.6 (dL/g) which was measured in decalin at

to ;535fa§=@;%l F%Q&Qs@ﬁgféo H?zil@"&tﬁ@- B@y%HWtieéoo%e%qm(tlate a

measuring the polymer obtained above are shown in Table 1. 10 The rr

polyale wag 76 Theaboyg operatin wasyepgated {0 gbtain %rr?@% red, o guceq

amount of the polymer, and this was melt- kneaded and used in the

nreS¥amples, o eyaluating a forming jproperty of the film..usedwaga = o

polymer which was produced by scaling up according to the production
conditions,,15 described above and which had the same gthylene conten
1 . il Y . mm !, .
PO E?zﬁftm, [x]haencp I?A%ﬁf@l%rész ﬁ'\tols%r:‘ofatF\%JpgI%/grglﬁ(er"gfé“oécrll:ie%t ){( %}'99 O'IL 2x
<Polymerization Example BB-3> Synthesized by the same process as in
* . o nersatis EXample B2, 90 250 iheZ4ion Ekapié B 43/ 5/ 0 Of

Polynerization Example olymerizati

S n}{uesis f propylene- a-olefin erO/(BB-FAq)%: A polymerization .
162 fgac oro dzo%)% rﬁlr/C v{/ﬁicﬁavsé”g s%%ﬁg%%t y substitu &d g/“ltgsnllf:r%?er? faRerties

arecg%r ed vgmith %.%%ﬁem c_)f dry hexane, 20 g of 1-butene and
triiso ur%ylaﬁﬁmmum 17371

[0207]
<Syndiotactic polypropylene (AR-3)>
The same polymer as the syndiotactic polypropylene
polymer (A-2) was used as syndiotactic polypropylene (AR-3).
[czes)]
The physical properties are shown in Table 2.
[0Z209]
<Poclymerization Example AA-4>
Synthesis of syndiotactic propylene polymer {(BA-4):

A syndioctactic propylene polymer (AA-4) {propylene
homepelymer) having the same rrrr ratio and Mw/Mn as those of
the polymer (A-1) described above and having [n] of 1.4 dl/g
was produced according to the production process described in
Polymerizaticn  Example A-1, except that hydrogen was
introduced (that i1s, hydrogen was further supplied to the
polymerization system). The physical properties of the

polymer (AR-4) are shown in Table 3.
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(2.0 mmol) at normal temperature, and then an inside temperature of the
polymerization reactor was elevated up to 70C. Pressure was applied by
propylene so that a pressure of thg system was 0.63 MPa, and then a
pressure of the system 5 was controlled to 1.33 MPa by ethylene. Next, a
toluene solution of di(p-chlorophenyl)methylene(cyclopentadienyl)-
(octamethyloctahydrodibenzofluorenyl)zirconium dichloride 0.001 mmol

[ 0breught into contact with methylaluminoxane (manufactured by Tosoh
Finechem Corporation) of 0.3 mmol in 10 terms of aluminum was added to

<pothgRalymerization Leartorto, pobymerize them for 10 minutes while
maintaining an inner temperature at 70C and a pressure in the system at

synli38MBao by eghdens.and 20l eshanglyvas added o teminate the

polymerization. After releasing the pressure, the 15 polymerization

solugion waspoyred;into 4 |, of methanol t, pregipitate the polymet, which

was dried at 130C for 12 hours under vacuum. The polymer 102 g was

hom8 %@v%% dﬂé@im Oggé;g&ﬂ@\¥@9%$§§%F8a%HSdW%ﬂg%?@%aEhgge of

135Cand MFR of 1.0 (g/10 minutes). P properties obtained by

measuring the polymer obtained above are shown in. Table 1.. The rr
thevﬁag ma%?S@h%};hcggﬁgfﬁrgoep(gért?e%ogr%s %C\}vonqﬁvi’ﬁgle 37.” © 1‘2 dl/g

o SR P RS B Sy e BT e
Polymerization Example A-1, except that  hydrogen was
introduced (that 1s, hydrogen was further supplied to the
polymerization system). The physical properties of the
polymer (AA~-5) are shown in Table 3.
[0211]

<Syndiotactic polypropylene (AA-6)>

Syndiotactic polypropylene (trade name: Finaplas 1571,
MFR = 9.1 ¢/10 minutes) manufactured by Total Co., Ltd. was.
used as a syndictactic polypropylene polymer (RA-6). The
physical properties therecf are shown in Table 3.
<Polymerization Example B-1>
Synthesis of propylene: o-olefin copolymer (B-1):

A polymerization eguipment of 4000 ml which was
sufficiently substituted with nitrogen was charged with 1834
ml of dry hexane and triiscbutylaluminum (1.0 mmol) at normal

temperature, and then an inside fLemperature of the

polymerization equipment was elevated up to 70°C. Pressure
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sufficiently substituted with nitrogen was charged with 1834 ml of dry
hexane and triisobutylaluminum (1.0 mmol) at normal temperature, and
then an inside temperature of the 51p30I%/merization reactor was elevated
up to 50C. Pressure was applied by propylene so that a pressure of the
system was 0.67 MPa, and then a pressure of the system was controlled
to 1.37 MPa by ethylene. Next, a toluene solution of di(p-

chlorophenyl)methylene(cyclopentadienyl) 10 -
was(g(ﬁgmé?hd;?g&aﬁ§ Po%iﬁ)%%nezoﬁ)ﬁorﬁﬁ zif%o%?:uerrsf Aiciioride OG0k o
rQught into contact with methylaluminoxane (manufactured by Toso
0. o ErmtBof) o1 3 Minal 1 terhe o Lt el e b= =0
e polymerization reactor to polymerize them for 10 minutes while _
= 3§am§%}ﬁ§{ anini ??[B?émperé%}:é at50C Cgilaeanﬁreé;s &in e shdtedt® (P~
at 1.37 MPa_ by ethylene, and 20 ml of methanol was added to terminate
Chlﬁw‘*’&%’bﬁﬂﬁfﬁ%%%%? (SiE5SIRG TRE Pressive, the polymerization
solution was poured into 4 L of methanol to_precipitate the polymer, which
LOCHARTIEY &30 forto 56 hbtrs it vatugm: T olymer 781§ WaPride
obtained and had [n] of 3.5 (dL/g) which was measured in decalin at
0. 0935 4RE! an RERHERE cont@itof 189RbRG whith Was Miéddured byninoxane
'3C-NMR. Physicalqproperties. obtained by measuring the polymer .
(magREared aB6veRare SHBRM i TABRNEML 430 2pRipidid polyrherd (B-Tyel in

(D-8)> Propylene polymer (D-1) : PP (trade name: F102W, MFR = 2.1
terms of aluminum was added to the polymerization reactor to

polymerize them for 15 minutes while maintaining an inner
temperature at 70°C and a pressure in the system at 1.36 MPa
by ethylene, and 20 ml of methancl was added to terminate the
polymerization. After releasing the pressure, The
pelymerizaticn scolution was poured inte 4 L of methanol to
precipitate the polymer, which was dried at 130°C for 12
neours under vacuum. The polymer 105 g was obtained and had
MEFR of 0.7 (g/10 minutes) and [n 1 of 2.5 (dL/g) which was
measured in decalin at 135°C. Physical properties obtained
by measuring the polymer obtained above are shown in Table 1.
The rry; value was 78 %. The above operation was repeated to
obtain a reqguired amount of the polymer, and this was melt-
kneaded and used in examples described later.

<Polymerization Example B-2>

Synthesis of propylene- w-olefin copolymer (B-2):

A  polymerization reactor of 4000 ml which was
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g/10 minutes) manufactured by Prime Polymer Co., Ltd. 5 Propylene
polymer (D-2) : PP (trade name: J104W, MFR = 5.2 g/10 minutes)
manufactured by Prime Polymer Cp.; Ltd. Propylene polymer (D-3) PP
(trade name: B101, MFR = 0.7 g/10 10 minutes) manufactured by Prime
Polymer Co., Ltd. Propylene polymer (D-4): PP (trade name: J106G,
MFR = 15.0 g/10 minutes) manufactured by Prime Polymer Co., Ltd.

sufPrepygne polymerdb-5) £P (frade name HO/G, MFR.F 30,0 9/10+tr 1834

minutes) manufactured by Prime Polymer Co., Ltd. 15 Propylene polymer

ml &R-Q)r-PPradename; J108M MER 5 45,0, 9f1Q.minutes) manyfacured . . 1
by Prime Polymer Co., Ltd. Propylene polymer (D-7): Synthesis of

remPEQRYERE -ethylene butene copglymer: A palymerization reactor of 489h0 the

ml which was 20 sufficiently substituted with nitrogen was charged wit

po1 1334 o of dry hexane, 110 g of 1-butene and triisgbytylaluminum (1.0 .

mmol) at normal temperature, and then an inside temperature of the

izatjon r or was eley up tg. 55C. Pressure was applied b
s SR A pbacie 141 f he yetart s 058 MU, A 18 =2

ssure_of the system_was caontrolled to 0.75 MPa by ethylene. Next, a
0. 6"7‘ %Ea CI t%efxdiShéjﬁy?r%seﬁ{yﬁer?el?@ﬁ%ref-bﬁ/ﬁ- Sl X\ras controe.ﬁed to

tolliend solution

1.37 MpPa by ethylene. Next, a toluene solution of di(p=-
chlorophenyl)methylene (cyclopentadienyl) -

(octamethyloctahydrodibenzofluorenyl) zirconium dichloride
0.001 wmmol brought inte contact with methylaluminoxane
{manufactured by Tosoh Finechem Corpecration) of 0.3 mmol in
terms of aluminum was added to the polymerization reactor to
polymerize them for 10 minutes while maintaining an inner
temperature at 70°C and a pressure in the system at 1.37 MPa
by ethylene, and 20 nl of methanol was added to terminate the
peclymerization. After releasing the pressure, the
polymerization solution was poured into 4 1L of methanol to
precipitate the polymer, which was dried at 130°C for 12
hours under vacuum. The polymer 90 g was obtained and had

MEFR of 1.0 (g/10 minutes) and [#n ] of 2.3 (dL/g) which was

measured 1n decalin at 135°C. The rr, wvalue was 75

o\

Physical ©properties obtained by measuring the polymer
obtained above are shown in Table 1. The above operation was

repeated to obtain a required amount of the polymer, and this
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ethylcyclopentadienyl)-(2, 7-di-tert-butylfluorenyl)zirconium 5 dichloride
0.001 mmol synthesized in Synthesis Example 2 brought into contact with
methylaluminoxane (manufacturedlbé/ -Tosoh Finechem Corporation) of
0.3 mmol in terms of aluminum was agded to the polymerization reactor
to polymerize them for 25 minutes while maintaining an inner temperature
at 55C 10 and a pressure in the system at 0.75 MPa by ethylene, and 20

was Ofmethanglwag added 1q terminats, the polymerizaion ﬁfge%rergl_easing

the pressure, the polymerization solution was poured into 4 L of methanol

<POR£&@@5@%W ﬁ?yﬁ% ic§1> was dried at 130C for 12 hours under

;
Te B
vacuum. The polymer 15 120.2 g was obtained and had MFR of 0.7 (g/10

minutes). Physical properties obtained by measuring the polymer
Syn%%%ﬁesd %goéé: aFe sﬁ(r)[?ve\i/n in 'I(“i'at?tﬁa(j:-Ll ﬂ?[dﬁﬁ‘]’ r%%f?ler&% pg ymer (D-8): 20

A pglymer gD-8 havmgthe same ethylene cggteng 86‘8 butelne cokrgterg z;]ls

those offhe ?518 y?r%‘ezra( l—?fdes%ﬁﬁec& above“and having [DTof 4.4 dJr/gc; and %"

. wa/Mn 85[92,71)5%%5 r.oduceg ac;cggdm to the pI‘OdUCtIO%COFIdItIOI’lS,Of the

pofynier ( RECHet SBovE: Bt thadhB pBRinerRatighc with 1834

temperature 1 4 5 was changed.to 40C. The properties of the polymer

"L Gotained afeSHoRM it Talle 4 103T41 SRBN A7 Fig F 154 oighaine: i mu
l.gbwgﬁgﬁ?ypgﬁmnkggggl temperature, and then an inside
temperature of the pelymerization reactor was elevated up to
70°C. Pressure was applied by propylene so that a pressure
of the system was 0.63 MPa, and then a pressure of the system
was controlled to 1.33 MPz by ethylene. Next, a tocluene
solution of di{p-chlorophenyl)methylene {cyclopentadienyl) -
(octamethyloctahydrodibenzofluorenyl) zirconium dichleride
0.001 mmol brought into contact with methylaluminoxane
(manufactufed by Tocsoh Finechem Corporation) of 0.3 mmol in
terms of aluminum was added to the polymerization equipment
to polymerize them for 10 minutes while maintaining an inner
temperature at 70°C and a pressure in the system at 1.30 MPa
by ethylene, and 20 ml of methancl was added to terminate the
polymerization. After releasing the pressure, the
polymerization solution was poured into 4 L of methanol to
precipitate the polymer, which was dried at 130°C for 12

hours under vacuum. The pcolymer 107 ¢ was obtained and had

MER of 0.8 (g/10 minutes) and [ 5 1 of 2.4 (dL/g) which was
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5 and [r] of the isotactic propylene-based polymers (D-1) to (D-8), (BB-1)
to (BB-5), (AA-1), (AA-3), (AA-4), (AA-5) and (AA-6). It can be found that
the isotactic propylene-based polyerg (D-1) to (D-8) are distinguished
from the polymer (B) used in the preferred embodiment of the present
invention 10 by the equation (b-2). [0214] Example 1 Blended were 71
parts by weight of the syndiotactic propylene polymer (A-1) obtained in

me a Paly@eerizationeExample:A- 153k 29 partsy-weight ﬁﬂbg@f@%gne@btained

ethylene copolymer (B 2) obtained in Polymerization Example B-2, 43

by RAESHY Wejghtof the ethylensy a-olefincapolymer (Q), O-1.part by weight, ,_
of tri(2,4-di-tert-butylphenyl) phosphate as a secondary antioxidant

1. agapstine ghove compositon andP.L pag by L0weight of,,, a5 repeated
n-octadecyl-3-(4'-hydroxy-3',5'-di-tert- butylphenyl) propionate as a hea

to resistant stabilizer, The plended mattgrwas granylated.on thg&gﬂ@@ms was

of a preset temperature of 230C, a resin extruder output of 40 g/minute

me 1806200 401 by, Means of.3, in:serew s%@%&@@%gf o red by 146

Bravo Co., Ltd. to obtain pellets for measurement. | arther, the

<PO@%§QQQQ% aggégl eéeéggggo form a film having a thickness of 250

g'm by extrusion on 5 conditions of an extruder preset temperature of

210gy%{8%5i2@d_ by the same process as in Polymerization
Example B-1.
<Polymerization Example BB-2>
Propylene- a-clefin copolymer {BB-2):

A polymerization reactor of 4000 mwml which was
sufficiently substituted with nitrogen was charged with 1834
ml of.dry hexane and triisobutyialuminum (1.0 mmcl) at normal
temperature, and then an inside temperature of the
polymerization reactor was elevated up to 70°C. Pressure was
applied by propylene sc that a pressure of the system was
0.64 MPa, and then a pressure of the system was controllad to
1.34 MPa by ethylene. Next, a toluene solution of di(p-
chlorophenylimethylene (cyclopentadienyl) -
(octamethyloctahydrodibenzofluorenyl) zirconium dichloride
0.001 mmol brought into contact with methylaluminoxane
{manufactured by Tosoh Finechem Corporation) of 0.3 mmol in
terms of aluminum was added to the polymerization reactor to

polymerize them for 15 minutes while maintaining an inner
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temperature of 40C and a winding rate of 0.5 m/minute by means of a
single-screw extruder having a 20 mm L/D of 28 with which a T-die
having a diameter of 25 mm and a,lip, Wwidth of 250 mm X 0.8 mm was
equipped, manufactured by Thermo 10 Co., Ltd. The results thereof are
shown in Table 2. [0216] Example 2 Blended were 40 parts by weight of
the syndiotactic propylene polymer (A-1) obtained in Polymerization

tembX@mnle A- 15 L 6Gpartsby.weight.af the propylene-gihylepe gepqngrp@pa

(B-3) obtained in Polymerization Example B-3 and the same amounts o

by M&sacandary antioyidant agaipstithe abeve, comppsitionand heheal: o e

resistant stabilizer as is the case with Example 1. Pellets and a film were

po1 Phaduced.an.fhe same 2Q ggudinge@ggg'@gé a”dtfﬁémingp%oé@é%@ a5 tne

In Example 1 by means of the twin-screw extfuder manufactured

Bravo. Co,,. Ltd. The results thereof are shown in Table 2. [0217] Exampl
1743 1o 20T ble 2 XAMRE
po L A 9hd were b “parts by weight o th]éngg/%diotactico%ro%fflen%ng t°

preBONMEr(4-1) obtained. jp Polymerization Example 4. 33 parts by eight .,
of the propylene-etﬁyle e copolymer 1‘§ obtained in Polymerization

o R T Samd Sftints oFthe Socotary St et doai e SBoe Ped
{77§0g¥0§Wgn(dL/g) which was measured in decalin at 135°C and
MER of 0.6 (g/10 minutes). Physical properties obtained by
measuring the polymer obtained above are shown in Table 1.
The rr, value was 76 %. The above operation was repeated to
obtain a reguired amcount o©f the polymer, and this was melt-
kneaded and used in the examples. In evaluating a Zforming
property of the film, used was a polymer which was produced
by scaling up according to the production conditions
described above and which had the same ethylene content, rr
ratio, [n] and Mw/Mn as those of the polymer described above.
<Polymerization Example BBE-3>

Synthesized by the same process as in Pelymerization
Example B-2.
<Polymerization Example BB-4>
Synthesis of propylener o-olefin copolymer (BB-4):

A  polymerization reactor of 4000 ml which was

sufficiently substituted with nitrogen was charged with 1834

ml of dry hexane, 20 g of Il-butene and tTrilsobutylaluminum
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and the heat resistant stabilizer as is the case with Example 1. Pellets
and a film were produced on the same extruding conditions and forming
conditions as in Example 1 by megng of 10 the twin-screw extruder
manufactured by Bravo Co., Ltd. The results thereof are shown in Table
2.[0218] Example 4 Blended were 50 parts by weight of the syndiotactic
15 propylene polymer (A-1) obtained in Polymerization Example A- 1, 50

(1. partghyiweightof the pranylene gthylene Gopolymey (B- 2) ohtained in; | o ; 4e

Polymerization Example B-2, 67 parts by weight of the ethylene- a-olefin

temSOPMMEr (G} and the,same.amounts ,of the secandary antigxidant.y p o

against the above composition 20 and the heat resistant stabilizer as is

70~ dhe case with Example %pfﬁfi'_&@ and aflm were prodyuced on the Sg@%es?ure
na 1o

extruding conditions a rming conditions as in Example 1 by means o

of ‘ykll% w&'?’sﬁ%ﬁwxf%guge% @W&Ctg@i% tM‘l r%a(\)/??] ;:pq:'é Is‘tsdu ;I' eh eo £e Sﬂfltg system

thereof are shown in Table 2. 1 4 8 [0219 arative' Example

- Slee e 1 s yellof ayscl ROVORIRts (42 one
oSS L, B 0a by e ol e PO et R -
(octamethyloctahydrodibenzofluorenyl) zirconium dichloride
0.001 mmol brought into contact with methylaluminoxane
{manufactured by Tosoh Finechem Corporation) of 0.3 mmol in
terms of aluminum was added to the polymerization reactor to
polymerize theﬁi for 10 minutes while maintaining an inner
temperature at 70°C and a pressure in the system at 1.33 MPa
by ethylene, and 20 ml of methanol was added to terminate the
polymerization. After releasing Zhe pressure, the
polymerization sclution was poured into 4 L of methanol to
precipitate the polymer, which was dried at 130°C for 12
hours under vacuum. The polymer 102 g was obtained and had
[n] of 2.3 (dL/g) which was measured in decalin at 135°C and
MEFR of 1.0 (g/1l0 minutes). Physical properties obtained by
measuring the polymer obtained above are shown in Table 1.
The rrl value was 75 %. The physical properties are shown in
Table 3.

<Polymerizaticn Example BB-5>

Synthesis of propylene- o-olefin copolymer (BB-5):
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ethylene- a-olefin copolymer (C) and the same amounts of the secondary
antioxidant against the above composition and the 10 heat resistant
stabilizer as is the case with Example 1. Pellets and a film were produced
on the same extruding conditions and forming conditions as in Example 1
by means of the twin-screw extruder manufactured by Bravo Co., Ltd.
The results thereof are shown in Table 2. 15 [0220] 149 Table 1

Syngdiot I olef ene copoly, r(B) onm
Ay{})gI (IZ )5'( -1) E)S{%]i?l% ngrﬁgéﬁ%n (aﬁggropg/%%ne mo )1‘6%11%?&)

susfd 3%891 el éb}LEg{y ne content, 0l %) 0023 1&?q g(qéa OIgLn 1834
content (mol s%)rOE 00 eltlng point ﬁg 11%71?T 5

ml of dry hexane and triiscbutvylaluminum (1.0 mmol} at normal
temperature, and then an inside temperature cf the
polymerization reactor was elevated up te 50°C. Pressure was
applied by propylene so that a pressure of the system was
0.67 MPa, and then a pressure of the system was controlled to
1.37 MPa by ethylene. Next, a toluesne sclution of di{(p-
chlorophenyl)methylene {cyclopentadienyl) -
{occtamethyloctahydrodibenzofluorenyl) zirconium dichleride
0.001 mmol brought intc contact with methylaluminoxane
(manufactured by Tosoh Finechem Corporation) of 0.3 mmol in
terms of aluminum was added to the polymerization reactor to
polymerize them for 10 minutes while maintaining an inner
temperature at 50°C and a pressure in the system at 1.37 MPa
by ethylene, and 20 ml of methanol was added to terminate the
polymerization. After releasing the pressure, the
polymerization solution was poured into 4 L of methanol to
precipitate the polymer, which was dried at 130°C for 12
hours under vacuum. The polymer 78 g was obtained and had
[ 7] ﬁf 3.5 {dL/g) which was measured in decalin at 135°C and
an ethylene content of 18 mol % which was measured by “*C-NMR.
Physical properties obtained by measuring the oolymer

obtained above are shown in Table 4.



rr.rr.(0)9469---rr.(0)--787579 MFR (g/10 min) 2.45.00.71.00.8
] (dl/g) 1.9 1.6 2.5 2.3 2.4 Density (g/cm3) 0.882 0.877 0.852 0.852 0.860
A H (mJ/mg) 62 33 - - - Mw/Mn 2.0,2,0-2.0 2.0 2.0 ti/2 (110C) (second)
138 22730 Amount of decane soluble () <0.5125part-1i~-iM NO V'
roao,aENLNHErONNLNOOC O>CII~INNOccNmOINI9U
OW . -IFFCQUNHHNWNHLANLUNLfl LUO nlIOm ~fN\Lnd'

<Pr{|i%§;&%l_@>c@§f%f'sl Q/bolm %4'@_%y;n N~I1OImmm.-INNQ'V
Propylene polymer (D-1): PP (trade name: F102W, MFR = 2.1
g/10
minutes) manufactured by Prime Polymer Co., Ltd.
5 Propylene polymer (D-2): PP (trade name: J104W, MFR = 5.2
g/10

minutes) manufactured by Prime Polymer Co., Ltd.

Propylene polymer (D-3): PP (trade name: B101, MFR = 0.7
g/10
10 minutes) manufactured by Prime Polymer Co., Ltd

Propylene polymer (D-4): PP (trade name: J106G, MFR = 15.0
g/10 minutes) manufactured by Prime Pclymer Co., Ltd.
Propylene polymer (D-5): PP (trade name: J107G, MFR = 30.0
g/10 minutes) manufactured by Prime Polymer Co., Ltd.
i5 Propylene polymer (D-6): PP (trade name: Ji08M, MFR = 45.0
g/10 minutes) manufactured by Prime Polymer Co., Ltd.
Propylene polymer (D~7):
Synthesis of propylene-ethylene-butene copclymer:
A polymerization reactor of 4000 ml which was
20 sufficiently substituted with nitrogen was charged with 1834
ml of dry hexane, 110 g of l-butene and triiscbutylaluminum
(1.0 mmol) at normal temperature, and then an inside
temperature of the polymerization reactor was elevated up to

55°C. Pressure was applied by propylene so that a prassure
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LUM MHM ,-I\NN ,-ILo INLOMNmMO)mOILhGGDULUNHH
LOOJOIMLNNLf) OO QOO ~-IM\LUOOIOLNNctclOONZaA
Wd -1 G)~-1OIGDLUNmMIOO,aGDONLnrHtUriN\tod'HH ¢’
LO~"IHLO~-ImMOMDONLUW'-~FCWUNM"INRN6/610OV'NLU
NLU >1olooloolo F~\O0.Jh4iO0O0 .jooE.&o0woolo0O3CCC
roal0 C ro

of the system was 0.58 MPa, and then a pressure of the system
was controlled to 0.73 MPa by ethylene. Next, a toluene
solution of diphenylimethylene ({3-tert-butyl-5-
ethylcyclopentadienyl) - (2, 7-di~tert-butylfluorenyl)zirconium
dichloride 0.001 mmol synthesized in Synthesis Example 2
brought into contact with methylaluminoxane (manufactured by
Tosch Finechem Corporation) of 0.3 mmol in terms of aluminum
was added to the polymerization reactor to polymerize them
for 25 minutes while maintaining an inner temperature at 55°C
and a pressure in the system at 0.75 MPa by ethylene, and 20
ml of methancol was added to terminaté the polymerization.
After releasing the pressure, the polymerization solution was
poured into 4 L of methancl to precipitate the polymer, which
was dried at 130°C for 12 hours under wvacuum. The polymer
120.2 g was obtained and had MFR of 0.7 (g/10 minutes).
Physical properties obtained by measuring the polymer
obtained above are shown in Table 4.

[0212]
Propylene polymer (D-8):

A polymer (D-8) having the same ethylene content and
butene content as those of the polymer (D-7) described above
and having [n] of 4.0 dl/g and Mw/Mn of 2.1 was produced
according to the production conditions of the polymer (D-7)

described above, except that the polymerization temperature
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OUON ~UNN NN atoCr>ONNa OH-rl'l 41nt5\CHUO
'000C.aiOCC N+HCCCOC-1-P O4-1-HOOroN41COCC
aIOUU-I-I.u4)4J41ru000U0104%I'OU HIH-PU-H-HN-PCO

UNOO1OU)(UCC+)N4JOCOC OazslroamUIAPUCOC
-HzOCC+IJwroooHO44 ROOO™“IroNroCOa-U>HO NC
CO\S1SO041>HFOOC-00V4-C-HO41-HO-C0O441 '

Waskb%iﬂdé@l@§4ﬁ§)c{ The properties of the polymer obtained
are shown in Table 4.
[0213]

Shown in Fig. 1 is a diagram obtained by pldtting MER
and [n] of the isotactic propylene-based polymers (D-1) to
(D-8), (BB-1) to (BB-5), (AA-1), (AA-3), (AAR-4), (AA~5) and
(AA=-6). It can be found that the isotactic propylene-based
polymers (D-1) to (D-8) are distinguished from the poclymer
(B) used in the preferred embodiment of the present invention
by the eguation (b-2).

[0214]
Example 1

Blended were 71 parts by weight of the syndictactic
propylene polymer (A~-1) obtained in Polymerization Example A-
1, 29 parts by weight of the propylene-ethylene copolymer (B-
2} obtained in Polymerizatibn Example B-2, 43 parts by weight
of the ethylene- o-clefin copolymer (C), 0.1 part by weight
cof tri(2,4-di-tert-butylphenyl} vhosphate as a secondary
antioxidant against the above composition and 0.1 part by
weight of n-octadecyl-3- {4’ ~hydroxy-3',5  ~di-tert-
butylphenyl) propionate as a heat resistant stabilizer. The
blended matter was granulated on the conditions of a preset
temperature of 230°C, a resin extruder output of 40 g/minute

and 200 rpm by means of a twin-screw extruder manufactured by



10

15

20

as>\(0yyccocccoo.c~CcCcoC+)z31;}4-1-)FCO0OOf-1-a
4aa)000-U WWWS3FFE!i--Irlr60;0Ut~0Or) Ooaor~ Epa
NO OUUL WO WC)mr-IN NQNC)CCON N7rN oOWU P-
N~OJON 04LDir1M 161riFCN

Bravo Co., Ltd. to obtain pellets for measurement .
[0215]

Further, the pellets obtained above were used to form a
film having a thickness of 250 u m by extrusion on the
conditions of an extruder preset temperature cof 210°C, a roll
temperature of 40°C and a winding rate of 0.5 m/minute by
means of a single-screw extruder having a 20 mmd¢ *L/D of 28
with which a T-die having a diameter of 25 mm¢ and a lip

width of 250 mm X 0.8 mm was egquipped, manufactured by Thermo
Ce., Ltd. The results thereof are shown in Table 2.
(0216]

Examplie 2

Blended were 40 parts by weight of the syndiotactic
propylene polymer (A-1) obtained in Polymerization Example A-
1, o0 parts by weight of the propylene- ethylene copolymer
{(B-3) cbtained in Polymerization Example B-3 and the same
amounts of the secondary antioxidant against the above
composition and the heat resistant stabilizer as is the case
with Example 1. Pellets and a film were produced on the same
extruding conditions and forming conditions as in Example 1
by means of the twin-screw extruder manufactured by Braveo Co.,
Ltd. The results therecf are shown in Table 2.

[0217]

Example 3
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Blended were 67 parts by weight of the syndiotactic
propylene polymer {(A-1} obtained in Polymerization Example A-
1, 33 parts by weight of the propylene-ethylene copolymer (B-
1) obtained in Polymerization Example B=1, §7 parts by weight
of the ethylene-a-clefin copolymer (C) and the same amounts
of the secondary antioxidant against the above compositicn
and the heat resistant stabilizer as is the case with Example
1. Pellets and a film were produced on the same extruding
conditions and forming conditions as in Example 1 by means of
the twin-~screw extruder manufactured by Bravo Co., Ltd. The
results thereof are shown in Table 2.

62181
Example 4

Blended were 50 parts by weight bf the syndiotactic
propylene polymer (A~1) obtained in Polymerization Example A-
1, 50 parts by weight of the propylene-ethylene copolymer (B-
2) obtained in Polymerization Example B-2, 67 parts by weight
of the ethylene: o~olefin copolymer (C) and the same amounts
of the secondary antioxidant against the above composition
and the heat resistant stabilizer as is the case with Example
1. Pellets and a film were produced on the same extruding
conditions and forming conditions as in fxample 1 by means of
the twin-screw extruder manufactured by Bravo Co., Ltd. The

results thereof are shown in Table 2.
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[0219]

Comparative Example 1

Blended were 71 9parts by weight of syndiotactic
polypropylene (A-2) (trade name: Finaplas 1471, MFR = 5.0
g/10 minutes) manufactured by Total Co., Ltd., 29 parts by
weight of the propylene: ethylene copolymer (B-2) obtained in
Polymerization Example '8—2, 43 parts by weight of the
ethylene- o-clefin copolymer {(C) and the same amounts of the
secondary antioxidant against the above composition and the
heat resistant stabilizer as i1s the case with Example 1.
Pellets and a film were produced on the same extruding
conditions and forming conditions as in Example 1 by means of
the twin-screw extruder manufactured by Brave Co., Ltd. The

results thereof are shown in Table 2.

[02Z20]
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APPLICABILITY [0224] A polypropylene-based resin film in which
transparency of the 5 film is not red#gleg even by sterilization treatment at
high temperature and which is excellent in low-temperature impact
resistance and flexibility is useful as a container for foods and a medical
container. 154 CLAIMS 1. A polypropylene-based resin film satisfying the
followigg requisites (1) to (3) at the same time and having a 5 thickness of
10 to 500 gm; (1) a Young's modulus measured according to JIS K6781 is

10 to 500 MPa,

Syndictactic

) Propylene - a-olefin
propylene
copolymer (B)
polymer (A)
(A-1} (A-2) (B-1) | {(B-2) | (B~-3)
Composition
(a) Propylene
(mol %) 100 100 77 82 90
content
(b} Ethylene
(mol %) 0 0 23 18 10
content
{c}) w~-Olefin
{mol %) 0 8] 0 Q O
content
Melting point ey 152/ 113/
(Tm) 159 125 ) ) )
r.r.r.r. (%) 84 335 - - -
r.r. (%) - - 78 75 79
MFR (g/10 min) | 2.4 5.0 0.7 1.0 0.8
[ 5] (dl/qg) i.9 1.6 2.5 2.3 2.4
Density lg/cm’) 0.882 0.877 0.852 10.852 |0.860
AH (mJ /mg) 62 33 - - -
Mw /Mn 2.0 2.0 2.0 2.0 2.0
ta (110°C) (second) 138 22730
Amount of
decane-
% <0.
soluble ts) 0.3 2>
part
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Table 2

(2) a tensile impact strength measured at OC is 50 to 1000 kJ/cm2 and 10
(3) a light transmittance is 85 to 99 and a reduction rate of the light
transmittance before and after hot water treatment at 120C for 30 minutes
fallsin arange of 0to 15 0. (Tm) 15 2. The polypropylene-based resin
film as described in claim 1, further satisfying the following requisite (4):

(4)-a-melting point (Tm) measured by a differential scanning..calorimeter
(DSC) is 145C pr higher. 20 3. The polypropylene-based resin film as
desgribediinclaim 1jor2, comprising a propylene-based polymer
COMRpOSion | comprising: (A) 85 to 25 parts by weight ofla syndiotactic
pal ropylene JLSNE polﬂnetrns%tsfyln the following re%usneL(a) and (B)
1EU Z)S a‘t_rits;i}%welgh%(pmmd c-thadthe-totab of£A) “and|(B) is 160 patts
NI T . . .
by weight) 'of & propyehe a=dlefin "coyiBlyher satiskyinG' the foflowifig |
reguisite (b);|5 (a)] a syndiotactic perjtad ratiq (rfrr ratio)|measured by
A "\ L . . . .
13C- NMR i 85 % or ahore; a melting point (Tm) measured by a
differential scanning c&lorifpeter (RSC) |s 1458CC or higher} &hd a® |
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Table 3

contained in the above|polymer (B) is 1
unit selected frz"ém a-olefins having 2 to
propylene) is contained in an amount ¢
the total of the-20| propylene-unit and th
carbon atoms (excluding propylene) is
230C and ajlogd of 2.16 kg accor
0.01 to 100 g/£D minutes; afd at least
and (b+2) s satisfied 1,5 6 (b-1) :|a8yr
measuregby a_"3C-NMR method is 6(
~viscosity [7 ] (8L/g) measured at 135C
230C agnd-ajload of 2.16 5 Kg) desciibg
relational equatian:*1.50 X MER (.20)
polypropytene-based resin film ag desc
comprisin? an‘ethylene a-olefin copoly
m . O Xe]
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90 mole % (provided that the total of a constitutional unit 10 originating in
propylene and a constitutional unit originating in a-olefin having 2 to 20
carbon atoms (excluding propylene) which may be optionally contained is
100 mole %); (b) : a propylene unit is contained in an amount of 55 to 90
15 mole_% (provided that the whole amount of constitutional units

00 mole %); at least one a-olefin
20 carbon atoms (excluding
Hf 10 to 45 mole % (provided that
e a-olefin unit having 2 to 20

100 mole %); MFR measured at

ding to JIS K-6721 falls in a range of

bne of the following requisites (b-1)
idiotactic triad ratio (rr ratio)

) % or more; and (b-2) : an intrinsic
in decalin and MFR (g/10 minutes,
>d above satisfy the following

< <2.65 X MFRI-0.201 4. The

ribed in claim 10 3, further
mer
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Table 4

satisfying the following requisite (c) in an amount of 1 to 100 parts by
weight based on 100 parts by weight of the total of (A) and (B); (c) : 50 to
99 mole % of an ethylene unit and 1 to 50 mole % 15 (provided that the
whole amount of constitutional units contained in the above polymer (C)
is 100 mole %) of an a- olefin unit having 3 to 20 carbon atoms are
contained. 5. The polypropylene-based resin film as described in claim 20
1 or 2, wherein a propylene unit concentration (Sp) is 40 to 95 mole %; an
ethylene unit concentration (SE) is 60 to 5 mole %; and a concentration
(Sa) of an a-olefin unit having 4 to 10 carbon atoms is 0 to 15 mole %
(provided that SE + SE + Sa =100 mole % and Sn/SE>1). 157 6. The
polypropylene-based resin film as described in any of claims 1 to 5,
wherein a component (Dsol) soluble in decane at room temperature has
an intrinsic viscosity of 1.5 to 4.0 5 (dl/g). 7. The polypropylene-based

resin filmas describedjmany of claims 1 to 5, wherein it is formed by an
inflation or extrusjon method. 10 8. A multilayer film prepared by using the
polypropylene-zbasad resin film ag described in any of claims 1 to 3 and
claims 5 to 7 as-a base material layer and laminating an outer layer
comprising a potyotefimbas n on at least
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15 one surface of the base material layer. 9. A container for foods
comprising the polypropylene-based resin film as described in any of
claims 1 to 7. 20 10. A container foy fgeds comprising the multilayer film
as described in claim 8. 11. A medical container comprising the
polypropylene-based resin film as described in any of claims 1 to 7. 158
12. A medical container comprising the multilayer film as described in
claim B.

INDUSTRIAL APPLICABILITY
[0224]
A polypropylene-based resin film in which transparency of the
film is not reduced even by sterilization treatment at high
temperature and which is excellent in low-temperaturs impact
resistance and flexibility is useful as a container for foods

and a medical container.
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CLAIMS

1. A  polypropylene-based resin film satisfying the
following requisites (1) to (3) at the same time and having a
thickness of 10 to 500 um;

{1} a Young’s modulus measured according to JIS K6781 is 10
to 500 MPa,

(2) a tensile impact strength measured at 0°C is 50 to 1000

kJ/cm?® and

{3) & light transmittance is 85 to 99 %, and a reduction rate

of the 1light transmittance before and after hot water

treatment at 120°C for 30 minutes falls in a range of 0 to

15

o

{(Tm)

2. The polypropylene-based resin film as described in claim
1, further satisfying the following requisite (4):
(4} a melting point (Tm) measured by a differential scanning

calorimeter (DSC) is 145°C or higher.

3. The polypreopylene-based resin film as described in claim
1 or 2, comprising a propylene-based polymer composition
comprising:

(A} 85 to 25 parts by weight of a syndiotactic polypropylene
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polymer satisfying the following reguisite {a) and

(B} 15 to 75 parts by weight (provided that the total of (&)
and (B) 1is 100 parts by weight) of a propylene-: wo-olefin
copolymer satisfying the following requisite (b);

{(a): a syndiotactic pentad ratio (rrrr ratio) measured by °C-
NMR is 85 % or more; a melting point (Tm) measured by a
differential scanning calorimeter (DSC) is 145°C"C or higher;
and a propylene unit is contained in an amount of exceeding
90 mole % (provided that the total of a constitutional unit
originating in propylene and a constitutional unit
originating in o-olefin having .2 to 20 carbon atoms
(excluding propylene) which may be optionally contained is
100 mole %);

(b): a propylene unit is centained in an amount of 55 to 90
mole % (provided that the whole amount of constituticnal
units contained in the above polymer (B) is 100 mole %); at
least one o-olefin unit selected from a~olefins having 2 to
20 carbon atoms (excluding propylene) 1s contained in an
amount o©f 10 to 45 mole % ({(provided that the total of the
propylene unit and the o~olefin unit having 2 to 20 carbon
atoms (excluding prepylene) is 100 mole %); MFR measured at
230°C and a load of 2.16 kg according to JIS K-6721 falls in
a range of 0.01 to 100 ¢g/10 minutes; and at least one of the

following requisites (b-1) and (b-2) is satisfied:
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{b-1): a syndiotactic triad ratio {rr ratio) measured by a
“C-NMR method is 60 % or more; and

(b-2): an intrinsic viscosity [ n ] (dL/g) measured at 135°C
in decalin and MFR (g/10 minutes, 230°C and a load of 2.16
kag) described above satisfy the following relational
eguation:

1.50 X MFRU™2 <1 77=£2.65 X MFRITO20

4. The polypropylene-based resin film as described in claim
3, further comprising an ethylene - a-olefin copolymer
satisfying the following requisite {c) in an amount of 1 to
100 parts by weight based on 100 parts by weight of the total
of (A) and (B);

{c): 50 to 89 mole % of an ethylene unit and 1 to 50 mole %
(provided that the whole amount of constitutional units
contained in the above polymer (C) is 100 nole %) of an o~

clefin unit having 3 to 20 carbon atoms are contained.

5. The polypropylene-based resin film as described in claim
1 or 2, wherein a propylene unit concentration (Sp) is 40 to
95 mole %; an ethylene unit concentration (Sg) is 60 to &
mole %; and a concentration (S;) of an a-clefin unit having 4
to 10 carbon atoms is 0 to 15 mole % (provided that Sy + Sp +

Se = 100 mole % and Sp/Sg>1).
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6. The polypropylene-basaed resin £film as described in any
of claims 1 to 5, wherein a componant (Dg,) soluble in decane
at room temperature has an intrinsic viscosity of 1.5 to 4.0

(dl/qg).

7. The polyprcepylene~based resin film as described in any
of claims 1 to 5, wherein it is formed by an inflation or

extrusion method.

8. A multilaver film prepared by using the polypropylene-
based resin film as described in any of claims 1 te 3 and
claims 5 to 7 as a base material layer and laminating an
outer layer comprising a polyolefin-based resin on at least

one surface of the base material laver.

9. A container for foods comprising the polypropylene-based

resin film as described in any of claims 1 to 7.

10. A container for foods comprising the multilayer film as

described in claim 8.

11. A medical container comprising the polypropylene-based

resin film as described in any of claims 1 teo 7.
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12, A medical container comprising the multilayer film as

described in claim 8.



