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DESCRIPTION
POLYPROPYLENE-BASED
RESIN FILM AND USE THEREOF
FIELD OF THE INVENTION [0001]
The present invention relates to a
polypropylene-based resin
rofilrroaneheisesthereof. Morews vse rerreor
specifically it relates to a
polypropylene-based resin film
FIELD OF T@vhﬁ&ﬁ“@%&cellent in heat
[ooo1]  resistence, transparency, flexibility
The Qrgg LQVVLr!:gerncpoeﬁraf:t %es o Im}?? propylene-based
resistance as compared with
resin “lmpaﬁfglb?ﬁﬁ?fé?fé bl‘ggéds%rﬁcally it relates to a
rolypropylfilpas:whichshave so farcbeen excelient in heat
resistancepugjggbéigng n afE‘ex%lrlnlflltllaxgr low-temperature
film comprising the above film as a
PECt e ATt tiof P TAYEF. Vit REPAFED? besed resin
films whiciARFe so f{@%@{l publidlatesialsng a multilayer

film comprigggcpaggdaweuéiﬂtgcglgsg!ygétb \tllonal layer.

advanced into many industrial
fields which can not be met only by
RELATED ARTgXSting polypropylene-based
00027 resins. Among these industrial
fields, films for food

" COMAIETS Bl Hgdical Coritdrirs=neee nte

many industarelréq.un'sedhlch 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.
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to be excellent in heat resistance,

flexibility, low 2temperature

impact resistance and

) parency in a balanced , .
| I %]gag%?ner OOO toocds start kLT_?Omlng rapidly

WldeSPfeadréeénf%afg’ r@ti@iet footfsRegrtbut alse to the
business Jb@ﬁ@mlﬂgi rat@lﬂilfhﬂﬂ”d@&pﬁeﬁﬂ ROLrias (retort
gnwy tCQl USlﬂal househ()lqs to)cl;ltsacljsal(':) be packed in
to the business fields, and
one p“ka@tﬁearéefoféqb‘é&?(afglr@ Miatefiais the market. In
general, reﬁ@t@ft@@ﬂ@h@ﬁ)ebyﬂcwnﬁ@gha:ia{g@ in which they
are store@Mount.of fopegsegaagrhe packed in .

5 one package are requweanto he Tromen
SRR Ve UL TREOPIRE ErkeTe general, fétortused for the
above packf@odS-are used-forappheationSdnuch nigh neat

sealing stygm%h ‘! re¥ %[egtStor?% at amtf)leanptackage is not
temperature or in a col dDOI’ fro

proKen BV otate 6VEr @ ISHgpericd oftirmerserire invact
resistant fhahfilms useekHle-abovecods are subjected to
sterilizatl@ﬁlc&@g‘lgegtmgtgnal oacrle reQUIapproxlmately 100
. to have such high h 10 sealing

° Y stréhgthtthaf & hetdt sedietl pairt ofntly sealed

therein, argl pa@kafg@ |Slﬂot1€br50kensby’lttgear\d heat sealing

strength oﬁQﬂEeE‘é’%tagﬁgf%@g that capn endure the above
low-temperature Mvpact resistant

treatment artel'erﬁé%hreﬁlfﬁh}?r mﬁéférf\tu:ﬂaﬁrﬁérs %Xérolllng the

quality of S@bje@b@d toosterdization nand, sterilization ac
high tempey;\mmtmgngi nhQ*n: ayl OCI&}\e/aed at ly to an
, approximately 100 to 140 tailor the”
lmprovement 6d§1%r%orfé&éaféﬁﬁnﬁ§gmy also a rise in a
retention rgeqled aauihﬁﬁempaﬂd&kﬁﬁ&{o5e the content,
and therefoigcg Qg9$ re%§|§£§£]dce and h,le%t or a sealant
seating strength of the heat healéd
layer of a Yeéﬁmth%%lahhseﬁaﬁfé%%kéb%véﬁer improved in
a heat resifreatmentareimpmired 10bent document 1) .
maintained for controlling the
quajity of the foods. Ch rhe other
hand at izatich ar high tesperature

y derm o~ e~
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15 patent documents 2 to 3).
Patent document 1: Tapantise
Patent Application cabd- toNo.
00047 216640/109V Patent docume2
J’apyanese Patent appl ' '
Cont?éréeﬁsnirlfﬁled-épéﬁlﬁﬁ{]ely flexible soft wvinyl
chloride 9531344260020 Patent d@e&.ﬂm&ﬂﬂiolymer resin
have so f;i: %Qé'psﬁe%)aggmoﬁgpgggt!%p medicines in many
244044/2004 DISCLOSURE CP
ceses PREEINVENTIONPRESTEM 7065 i vhich it
is not necSCH:VED i THEANVENSIOMN.ip infusion, and

therefore [QQ@%'S]MV@ t-l[be;a@a%rtgtélnf‘g)gga@hey are not
has been made in fight of

contAm Rt ey iamarl tectrifigiges  contatners made of
soft vinyfescchad abeve, andan ebjectof sucn a5 a
plasticizelheapb@@%@;gjpvgmtié%g i§i¥8,pr591¥id£§erefore the
- ! polxlpeocylene-based resin 5 film
e S G E single Tayer ahd & TRURLafay beine etuted.
rurther, npfich isexcelentimall ofhheat - viny:r acetate
copolymer r%ii%t@n%’ tﬁaﬂ,%p@re@Qymﬂ%imLEYStance, and
Chorefore and |mpac§ resistance. ALANS 70
SOLVE MIr PROBLEM 10156261 ¢ (refer o
patent docuTiat |8, the polypropylene-based
Patent docx[rb}%@flt.heapgﬁgmfamygn\@gﬂ@tion Laid-Open No.

216640/1997characterlsed by satisfying the

follcadhi4 requisites (1) to (3) ..the
Fatent docggrhel tinresand leavingrertiiekiess:id-open No.
053131/20090f 10 to 500 mha;

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

24404472004

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION
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15(1) a foung'a modulus
'measured according te J:S
516781 is 10 to 509 Hga, (2) a
tensile iepaap strength
measuredO'M is to to 1020 kJkoff

The arte(3) ‘atighttransmittanceds831iont o the
conventiontQ 9&@@{3@ &wﬂa&l E:gvgo Q{Etgve object of the
present 1nverq?'cl>?1 olrsansnlrotvaggcae befogb and b d

after hot waher reatment &t 1726 >=sed esin

fiim of 2 fo700 tRiAutES failslin ‘arangecofis excellent in
all of hed. f@@@%l;clherp&,]ag;ydgnefp@gg@ity and impact
..feajn iblm described shove
“furelitethe followino requlsite (4)'
(4) To measuredSST is 145C or
vEans o shigher{ (08080 The
poThtpropylene- asresin film
described above 5 further satisfies

That prbferahl: yHePfoHOWIngFbauisite: film of the
present @;menpblyoreﬁylﬁﬂ&ﬂa@e@l4 thMSfying the
escrihd pove t;gmprlses a

[0005]

resistan

[0006]

following requ131 the same time and having a

propylene--has a
thickness Gol0rreREBMprising:

(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) a light transmittance is 85 to 99 %, and a reduction 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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(A) 85 to 25 pares by weight of a
syncholLactic polypropylene
polymer satisfying the following
further sar;?gf)gleSIZtSe(fa) and “':!-10(?) 75 tO 75
parts by weight'(provided thaf the =
() Im neagstal of (BY and {h) is-100mparts by
roo0s;  weight) of a propylene noolefin
he cc3907 mleresatls ing the foIIowmg
réquibire (B): >4 syndiafattic dsserived  above
further sapehtad ratior {ninfo ratio)o-measuredite (5)
(5) the le ;&Jm%a%flormpb’falm described above
comprises | erlg TlQIge pomt (Tv() meast7td by a
16differential Scanhing CAIGFHIm&te ™ 59
(B85 to (DBE)isP14@* @ ophigheriiandtac polypropylene
polymer saMQPMl@Q@e%HlL%&QQ@lH@QJ”(Qnand
31 15 to g\g‘nount of %é(geedlncb; 90dmohle 8
(provided thatthe WocTe amount == °f *

ard (2] ipfigonstitutionalctmits contained ifre - a-olefin

copolymer Il&lﬁﬁbﬁ\j&}ﬁlﬂh&?@h@\lé&l@%'ﬂ@?
) ene unit is
(a): a Syn%g"ﬁ%a‘%ne%pl O éﬁt]aomcﬁbl Oafts?g measured by c-
MR s €510 90 fote 9 (proviided that the reesures by
differentiE\Nl'lﬁlﬁlrﬁmowlb%g&rﬂstﬂwjomﬁl145"C or higher;
units contained ir the above
nC|ymer (O) |S 100 mo‘?v a\n/)amount of exceeding
0 mele ¢ gt weolefin tnitselected: constitutions:
units contdiam arGJl&flElS;ha;\H[lgeZ tQ, 20, 100 mole %);
(b): a propngtr?eor\]matoms gnéa(ilrlﬁlsdln roapfene)<n 55 to 90
IS comdiained in an amount of 1
mole % Pltbvwsdmmg 8t(13rolvl:dedama‘ttthé constitutional
units contd0tal of the fre %LZH@BdEI)hQs 100 mole 3%); at
least one o- oggnlturl!x?'vnseze!::tzeg Carbon lat?ms
(excicting propylene) is1.:01 male """ 2
20 caxeon ByoN|RiTEHSHP230C ANtk a loadofined in an
amount of Q),]i@k@%@édt616§2;di@"§ﬁ@ @ne total of the
range of 0.011 to 100 g/10
minutes; and at least ore of the

5following requisites )b-1; and

[y M\ o b Ly e AN, -

and a prop
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10 kg)describedabovesatisfy
thefoil, owingrelarional eguatlon:
1.20 X MMR/55'2R1a2[912.65 X
oropylens I\éInET/H ar)) The
T polypropylené-base:a'tesifftipg 2 to 20 carben
atoms (exﬂe@embgdpabm}ezfurth@m@mrisgg measured at
2307c ana Prefesably, an Q&hé/flgzﬂ@) B-olefin  ¢1u1 caine in
2 renge Ocopoqlxm?g 15 satisfying the
Tollowing Tegaisite’ ?o%eisn af °F teast one of the
following amgaitssofd-to 100 parts byweight:
- a Qﬁ%&Qa@ﬂQ—Q@Qﬁ@&b&/ W?'leg]( measured by a
SR e tthe total or (A) and (3) (c9: 50 to
981116 of an‘éthyléhe unit and 1
(b=2): an trB0mioleibefprovided thatdh@easured at 135°¢c
in decallﬁNQQ|G4@m9M@tfo Q%Stgwlgngld a load of 2.16
‘o) descHQl,tS 20 contatmed in the above
fymer JC) 18180 mole IE°O4RT  retations!

equation: nun art:.. baying + to 20 carbon

1.soatams-are<gqradined. [Q009),
e 'I;an on %Pftcpkylene -based resin
film'dasciabed above flrther” °°crired  apove
further cog@t}sfmsrpfmt@q tﬁeyﬁgﬂ@wpﬁglefin copolymer
satisfyi ngf@lﬁi$ﬁ&{@%g requlhzee (c) in an amount of 1 to
olyprvpylene- based resin inn
100 pares %esvyc%l%tgéaaebove Comprisas & 9"F of the total
°f (&) andpflypropylene-based resin wb ..n
(c): 50 toh@SxﬁJthp)éieﬁe etjyl@@qgﬁint g?&llqnto 50 mole %
(provided §QQ of 40 to %5 mule e and an
ethylene unit entration FS5§ Bf St onet vnics
contained g‘oqflﬁ:ljpo% gﬁdﬂﬁq VWlCh; alOO mole %) of an o-
olefin unié@ﬁ@ﬁgtﬁaﬂp% (é@g&iﬂang'glaeﬂg’)tained.
unit Cavity 4 fc | U earbot IMSHIS
is U to 13 mole % (provided :hat
The QGBSO Y dntk  described  above
further satSﬁ/iSf%l;fe[QQl]}'Otl)e followi;l-ghgequisite (6):
polypropylene-based resin film
described above In further satisfies
preferably Mee following requisite

Y 45 YA Y A NPl IF TR A Sl W [P R

[0009]
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[0911i The poiypropyl

ens-based resin film described

above ' 15 formed preferably by an
) e IDflAtion or extrusion Mi0012]

" Thend fiiayee Tin of the predeniocrived  2bove
comprises jqvignptPrls prepared byiusinga thes = propylene
unit Concﬁeij‘&‘py@n%fb%eﬂq r@:‘s%wr@ and an ethylene
it cone g§§£clged above as a base

material laver and)lamlna]ﬁng an*20
concentratemetsliay)éraeomﬁﬁg}ng_lalt having 4 to 10 carbon
atoms is pQJyOllefHBIQ%e(grrﬁ§&@do[}hﬁt I§a$tsp + Sq¢ = 100
mole & andONBS surface of the base materia]

Iayer l[J0017] The contairm of

(00101 the present invention for foods
mm@@sm%wlypggmlemﬁnbaﬁts%rlbed above
further Sag;ssglnefsllmr cc takg? §hcult il.aver film
eadescribed aiéve: 100141 itte™ =
7 a commppiart |@afeontatherofthiecpro enfopn temperature
has an 1nt€ﬁmpr4$&sth%p9&ypr@l@é/'@rder&laéedr
esintliElorThe 5 miitilayer film each
described above. ACVANT-ACES
The @MWva%téﬁlgglg] described above is
formed pref-Elﬂ@JpOJypr‘OQlyl&maTI’@L@t@lugegnnethod.
film of the present invert ion is
~excellent in hear resistance,
e trarisparendy L0 flexibilityrerrds  invention s
prepared @W-M&mp&mtu@ﬂp@p@g&ne—-based resin  film
resistance

described a Sve as a base material layer and laminating an

in which a

[0011]

[0012]

outer 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 polypropylene~based resin film or the
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:0016: Use of the
polyorepyiene-basod resin flem of
the present invention provides a
ltita erpgl}/prorg}ylene-basod resin film_of a
"single’ Tayér and 4 rétifaver Dhich
(00141 is not reduced in 15 transparency
The eM&Hch S@Eﬂggg@lo&tr%gm%@g)sgt: invention
_ hi%h Lemperatime and chicle is
TIPS excellen- iR SWemperatE et or e
multilaverjjpact resistance anddlexibility.
ADVANTAGEsBﬂe{fHEKW%@&Qn of the DraWingS
=00017 Fig | is a diagram
obtained by electing a relation of a
The gpecificisothermal ceystalskration the present
invention t@ﬂ@%@tﬂﬁ% _Qlﬁ_qge\é\gthrgsi_stance, transparency,
flexibilits%@-lcr@talIlgattlon tire (gin; at ahe
above femperattre T8 thé®s tanee
toolsl  cyndictectic propylene oorymers
Use @@SQﬁlbegthpﬂl@y%mpJ%S ?e@gn film of the
present in%«pnetigonr rata'\ée eXamPieb Of the ; ;
‘ present int/en‘ion. part Strrdanded o=t i
of & singljylheavyd HEO3 shows ategion:of reduced in
transparend iDRQUAlItY EEg-1) Whiolthe. . cicne  ar nign
temperatur E%Ee[vreigh p‘rpegrty Oftnhe = i
| syndiotactie’ propylene Polyiner &y = irpact
resistance gftha yresent-invention_ Further
for the sake of reference, a bblynar
. AA-2) tailing in the range of (A) is
et Explaé own. though fot Used in the
(00171 examples, by plotting.. Fig. 2
Fig. |5 &Cﬂag@mmomﬁa'ﬂ%&j QX&'&U!Q(Q 9‘ relation of
+ epecific rieslatliorn olf VElgFi_v_vith,[nj ina ‘
pOl(mbr coFrésponding to T ==ture (Tuel with
3 seni-cryscpmiporient H<10-or the componentrerature in
the syndiot@Bt)inaj:GBylsnmgowggrﬁgcribed in the examples
entoodinant of the present
insbbtion ;provided that AA-3 and
AA-0 do not correspond to the

o o b, f o~ b o~ e 2 AN o ] o o

[0015]



10

20

Polyntemoi le- ased resin film:
The polypropylenesbased resin film
of the ore insertion (usually means
a eolypropylenembabod resin
e wne ?Fﬁéfgpt?fyeﬁ“ﬁlﬁhéfbé?ﬁw EgHg venten 2
part surgunfigyer|shaltnotiexeludes10:  region of an
inequalit}Iamm@tiaﬁigﬁéaye@é)ltgggm@f&t@?@perty of the
, layer of the above polypropylene
SynletaCtﬁl%/n riOrE{YéeB%l?[%géﬂl%lyl(elkﬁegéa%édaresent invention.
further. f@sifsattsfyingthesreguisites (d) ter-2) falling
in the rar@) Qewrltbe&mlowdﬁlyﬂ%@"&@t in the examples,
oy plottintghe same time, orbierahly at. least
one regu(atito 5 seiected from the
Fig-r@otfisiates (@) tor(Psmatdiilontes 2 relation of
MFR with [the 1@Q%§§§Q<@L%%m@r§ the component (A)
or the cowggr?efnegaflg!yw%yc()fith?hrequxl‘z:s'tes (4’ i t
oaddition fo TMe requisites (1) s mert of e
present lTTSjl@lOH;%lﬂ.ﬂTﬁéat AA-3 and AA-6 do not
correspondpogépr&pylelagﬁgmd r%')n ﬂ!ingf an  isotactic
polypropylgmg—lg?arseegeggly er«tion hasrta sur ded b hea
~Thickness of 10 to 50§ gm? reurase By heawy
lines Showbréfé?é:}jfy Cﬂ_foobté)4@‘eqﬁ IF anel of the preferred
propertiesmﬂrﬁepmf@cﬂﬂbky &OQI{QI&OQMLt invention, and
a ar Sur-JI;cbuen tehl kn ISO efnal Ilr.] InStI;)]eS range
e dssgri%(;bé gb%va(kmrga es it possible” " 7o
°f 721+ 1o stably form the
polypropyiene-based resin film
scri 15 above which
e %gtifﬁ!\%%%%??ea“ﬁisli“tveﬁslf?fj“ to (3) at
00181 the sates time <Requisite (1)

Polypropylene~based resin film:
The polypropylene-based resin film of the present
invention (usually means a polypropylene-based resin single

layer film; the term -rsingle layer | shall not exclude
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?no ba)cyb(based resin film of the
inventian has a Yeung's modulus
of in to 500 t4Pa, p ferably 2050 to
400 ii2t) which is measartd
taminationg CCordiigeLO TPIS KB721s thiger of the above
polypropy ¥QUNGISIMOLUlUS-HEeVIates-fk0Mscd  resin  film
satisfyingthgﬂeabpe\égilggtrg_ge’(}petge)gl?ili_gyes%?ﬂged below in
not as maintained in a certain ypse
details shafpré*and after retor treatmert: one reauisite
selected (&teﬁhzaﬂ@ﬂﬂeﬁtmanttwnh) hot adaition to the
requisi esW r g]d praen Sl?lnroer " prefera al o
: . ’ <>3Er§a§'(2)?>{) §The pol§/prfm )?ly oo e
reautsites dthased resih tith"ofthe preserpisites (1) o
(3). ....rxeentior. has a :ensile impact
sitnoth of 50 to 1000 121/5m1,
preltpbly 100 to 1000 ST/cm:

P \HRIEH T8 MiEastifdd AtE'CIWhetd 5the present
invention tRAE $eﬂSH&émp&Ct§t{Qﬁgdhu|§, I%§<§ferably 100 to
400 um ar!:(li’]am@résprbel_geggbdﬂyalldgutlg ggothem. The thickness

~_content s in a certain case when a
falling lncéﬁiailﬁlé?enféa[éiBaf({h%sove makes it possible to
stably fopolypmemylenebasegsesindikm iSin descrivea
above whicgr@réggge\évimearfe%glds:@gg @l) to (3} at the same
medicine and fails after stored alL
low temperature. Cequisime (3)>
<requisite 1@Fhe polyerpylene-based resin

The fgmygom?e&r—%§%@t IPG)é?rntlgplnhaoSfa the present
. ~light eransmittance of 85to 99 1,
vention referdbly 8510 65 Vo, arid 400 ¥7e. prefezably
50 to 400 reguction rateofraedightimbefores xers1. 1f
the Young@nqto%ttl%lé hQ&Y‘é@Egr gr%r%ltrgheenta%gve range, the

~120C for 30 mirages is less than
HePII 598 BYefrdBly 1698 than ICeYgin case pefore
and after AMen thedight 15 dransmittanee dSene with not
water unaed€SSthaN 80 1, it is difficultin a
certain case depending on the
contents to distinguish visually the
contents item the outside of the

P YN R N R PR [ o

[0019]

time.

P R, [ R
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Flight transmittance) can b me.

cured by a nerhud described an

example: describedThe rreduption
<requis1:4818,0f the light transmitls a value

caloplafihn from the following

"° ebUAION OD20C reduttionitate-f the present

invention the Hghbtransnet-ha aceifebt so o 1000 1/en?,
preferabl}r%S{Qitlt@)@(:}?ﬁcenfp[vgbc%tvivsa‘%%gsrﬁggn!t 0°C. When

ent)-(lignt
the tensHmehstiftanceatter'owatett réatmen’ = liquid
of the coﬂ%)ﬂ)'{)l]@hl% tﬁa%ﬁﬂitam%abefm& hoi;ontainer made

water treafment) X 190 10:00211

of the polypropylene n film is charged with a food
<Reap:sate We The

=nd @ ARy Bto pyleheasasedird=firy of theerature.
<requisitepr@sont Invention has tm of

The pggf%ggly%rgé4k§;9epflyesmnor?i m of the present
pre era%ly 145 Lc 179'c, further

invention b?_%faelléﬁlsl 1%05fbt1%5(:oéﬁa 1(2?9 %, preferably
85 to 95 Pmﬁmulaﬁm@fﬁfe&alﬁyo}.s'ﬂg Olyht transmittance

before andh!\g{lglk%@dwa:zltZrO'?rQ;tlmoe\Qéegt\szigré i%or 30 minutes
. measured by means of a |
e Tifferéntial Scanhing talofinfeter #nen the Lione

transmittaf@-29 14bd"'mufalls f*',lmjffaﬂgeicult in a certain

case depenggécgrpqg_eapcgn\!gﬂttsh_orecglsr%ifrlllgpish visually the
excellent in heat resistance,

contents fﬁ;iﬁéta?ni%ﬁéljis)gf the container. On the other
nand, if 20APolypropylenefetresini201-13 =, ic s

practically’iglrijgbﬁt to produce the polypropylene-based
resin film of the present invention satisfying all the
requisites other than the present reguisite 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 sterilization treatment at 121°C. The
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ttTypiepylerembssod resin file ci
the present inventian is preferably
a polepircpylenp-based rae in
compositfoi tomprisin (A) a
Tlight t“”éy’ﬁ\d‘fa%f@ﬂc ﬁélybr@ﬁ?%%my a method described
in an exam@me‘fl;l)B) a@@@pyl‘eﬁE) fealefin, race of tne
1igne c-aQPQlymei end, if necessary, (e) an
. ethylene) emo.clin 13 copc
ottowing GiiErThe respective corio00enra
00201 Mali be explained below in details.
reductloI[OQ%Zel <§ng|0tyl tbg p£o§)¥ Dgnce = {{light
polymer dyndlotactla propylene
AT Sy MErSEUNhE preséift cm Ay ) - (Hioht
transmittali@mopalypropytene, a:randomreatment) )/ (1:ght
transmlttagtgspb Iyme‘[; vaprop)élreegtemeangd X 100
amolefin Mcmcluding propylene
having 2 to 20 carbon alems Cr a
<requisiteRpopylene black copolymer as long

The %%1%?%Q§¥§Jﬂ@dfou9ﬂlngfhm of the present
characLcrlstics, and it is 10

e S ferAbly” thérﬁ%ﬁﬁﬁﬁolﬁﬁ?cfpyfénéigher' more
preferablyo’lﬂ'@h‘e;raﬁ)d@[‘]’f@@pﬁ|yﬁﬁa@¥r@$ly 150 to 170°C and

particularm%y!§ﬂ§l§ng3tacoLgtﬂm (g%églggingo C or lower
prooylene) hamana 2 to 20 carbon

which is easuredA C%po ans eF Ofbrgbv%ﬁlétlal scanning
calorimeteyyifiiethylene ora-olefinchavingidcrived avove,
the resin ﬂﬂ:@mllg Q%qulatgrméa@rlgsgstance

copolymer of propylene, ennyleme

and a-olefin haying 4 to IC carbon

A ayvedmrmedbareipartcutarlyconstituting  the

polypropyTGQEektger@daegﬁdgn% of the present invention is
homopolytmcp lepe is particularly

preferably arégfeﬁ)’_ & Ee— iﬁer\sféWﬁWOtflon comprising
(B) a syndh@@kf@ﬁ@ftﬁﬁ&ﬁm{ﬁg%iﬂne (B) a propylene- a-
olefin copd !x%‘_tloa{ldthef %c@lgfln h%llnag 2t§1ylene a~-clefin

20 carbon atoms OC.:1: than

propylene Includes ethylene,

1-butenc, 1- 20 pentena, lehexane,

Vo N N PR N B P S

ation from the

[0021]

<Requisite
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10 particularly preferably she
propylene unit in &A amount of 91
mole 4 or more and 100 mole 44
Of IIQSS and tbe atg)c!r?qnlenni:s shall e lained
(excluding propylene) unit having 3° ~******°
Pelow in 5% (F carbon atoms in an amount
too221  of O molel or norm. and 9 tole 8' or
<Syndlotacl grpropy eQe24]>l]§En§yV? n the Synd I
ofictio propylpene polymer (91) I s a
e Gropylene { abotetit rapdem (2) used in the
present ﬁ‘@p@l@bme&att E@nm@ﬁ@r@@t@ a random
copolymer (@(CIUdlqgnQrop4gy ene7 unletxlc‘:]au\éllr;llg propylene)
. 2 to 20 carbon atoms in an anbunt
naving 2 pPOTLRTD T iORS 4, Greferably Gi3corolmer s
long as tieyGnE@e e aﬁd‘.&dfﬁbefhﬁ)fﬂfﬁﬁa@:lycs, and it is
preferablyot(}s tq %ompylgrégmerzlg(voo%; random copolymer of
The syndi otactlo 0 propy4ene
propviens AhviTer (A( IKEdGH ther present ieving 2 to 20
carbon atofgentiomrhias& Syndi&tﬁ&l@ pﬁﬂtadhylene or o-
olerin nad@HO [rrrr penromy syndi of acticity) opolymer of
of 85 5 or norm7 preferably 904 or
prOPYIE HGre “PreteHiibly 93 4201 More? arfideerror atoms
are ParthIlill_élpnerpr’thfremtI(}m&.&ﬂél SO@fpolypropylene is
partlcular@czg?eygmgbé&m@&;{ pon@cagmeat resistance.
method.the ay-mil:Drastic
polyproayiera polymer (Tarn. ratio
n tfyllingrirr the. abeve-dirageris excel:o 20 carvon
atoms otheLe@La!p @rom%msngn@rocgs rlé{:’htllieegel_ l-butene, 1-
resistance and transparency and
pertens L Ras ool CARractEtiStita 5T6F v -1 pentene, 1-
octene, 1-sgrystallineqpelypropylenecand i-nexadecene, 1-
octadecene thegﬁjg&gelt4§df%§e[arlrkeed -Ilj—shvg En the propylene
ratio does not have a. speC|f|c
SIS CABEE lidit, "And S 10D JertEes, 90 mote &
preferably @ISU@JW 39 Yooy Tess. O[Ot@t;QlSDO mole % of the
The above syndiormefic pentad
ratio (mi.ratio) 10 measured in the
following manner.  MS iforr ratio

P [ R [ <N B [N JR Y T

copolymer.

[0023]
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15 Pw (an absorption intensity
criginatiaq in all methyls in the
pacsjapno unit) 1.1., a flharn,19.
eolefin ?mc 1;[rlflnm accordnlng to the
ollowing éauatio in ratio (iN'="1.9,g° 20 c=xbe
atoms. 55 Phim/Pw(L) /itife nraasfianmtds polyoropylens

polymer Qarsyjiet}Qn’Hiﬁ%r%X@ml&omm@a%Q usually the
propylene f(u)rlll Wllrrx] rmaaf'nggn?:r That IS 0 3?0“ Of %
the sarcle is dissolved i 2 6. f1"ge * = 100
mole % orh@iacaﬁlbmbu)t—aﬁféﬁe bycheaﬂq’]gjopy_enm units
having 2 t-EhJS SQJW'&QBmls Illt[aat%gogh{o&tgg] r@le % or more
glass f(!lter QCZ) arr;g gagn 0.5 ml. of
Oeutprated hen “one is adeden” =©=! °f e
propyiene tigfetod, AR 01119 tubehatingracrylene) units
having 2 ‘Lﬂ)mwﬁedbrl)mp{er{sofsl ﬁd”@ll§ , and it contains
hare ith the above solutlon
partlculargﬁispéle‘]%rlsa%\{gjé;c%e é 1t ll’l an amount of 91
mole ¥ orgjfamneect éﬁ%zelw b%f,ears efua the o-olefin
(excluding(}Xcﬂy(]Q&typﬁtN}MBmg 2 to 20 carbon atoms in an
gneqsurersmanntoeghured boy TBOT
Itd. Ibs intepratAh frequency Is set
199241 t0 10,000 or Rnr's. [0A2 C]
when 2he: Studiotectio-prepylene pplymer ) s .
ropylene -(A) DAS an ntrlcrls!)c \I/nlescosny tjof
eroevt | %%to IC dé/s preférably 0.5 to 10 " °°refin
‘excmdl“gdfo?(qe““'thfﬁlbtlé“?ﬁje’ésﬁﬁedzétﬁ%fcamms in an
amount of in gecal ireikt fallsinca fange. ofcc ¢ noie 3 ang
further prz!pq %19%p§\/trap|¥ 9 OO to 0 OO dl/q’
fur | herpreferably 0. :95 to 8.00
199251 dilg, particularly preferably 1.00 to
The @y@ﬁﬂhé‘gcaﬁdogng.éugt%ﬁﬂmre used 1in the
present lﬂ\g fgraxbly 1 10 tO 8ct010c d!—zblégd. ratio (rrrr ratio
‘ Above ell, thé rftrincic viscosity ’
pentad synzfaci@ciwcé%nge%f prélferrfﬂ? 1p4f@et1@bly 90 % or
more, more5p@&ag}Aq The SnykHG&aQIbO further preferably
polyprorhylne polymer (A) having
the above intrimsio viscosity r ni
snows a good fluidity and is liable

PR PR R P PR [ RN PR B JR

and less

amount of
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(0029 Further, t.he
syndic:as:tic nrooyiene polvmer (A)
has a neat of fusion (At M cf 40
94 % or mﬁéqukgun%emggj%@br!y 45;\5 NMR method. The
, hifWmg Cr more, more areferebty
YRR KRR ST OFE fifthe havine & rrrr ratio
falling lﬂpr@f@mbéyrénﬁ ﬂ'hi&mglartMlos&lding property,
heat resis@gggeoa%ﬁtigglt%r;!yrggjeag%brlys5g500d characteristics
mfhine or more. [001301 The herd
O SO IS SRS UrEUTBAHE 6 g o preferred.
The rrrr differentialscanning ealorimeter fatnit, and it
is 100 3 &&@!P,icus%mb%io%”%\’&%gs“
manner.Anal usdnum oar, for
exclusive use is 10 charged with
The abyouit &moga@frimQDSﬁmpl@taﬂd(rrrr ratio) is
measured lh%%%lflrMQSQ;glé{p on 200C at
e 320'CrUrfnute by means of ‘

° DSOPYfisi DS SSCIishufatturgg =psoretion
intensitichpParkin((Elmerkncsanddtistheld ginating in
methyl of @EQQQ&Q f191r1L5 m|QUE§§: Ib%ié& i%ive propylene
wnite opo COOled from SCUCC down to 3011

‘ ° At ToTminute; and'if s Heter srsoconding and
Pu(an absfortfgrthers minutesrdSoNext; theethyls in the

propylene mﬁﬁingrp0£nt1€Aﬂm§ngpm§rﬂeaatc9<frdmg to the
following fusion (%”)I) are determined from an
endothermic curve in hearing at
rrrr ratij @/ minutes Wherrplural peaks
NMR @mﬁiﬁé%tgg Icgalpgg out, for example, in the
measurement, h peak detected at

following mgnﬁleéheﬂékiafe%ﬁpé)ra%u?eog.itlﬁeslag%)le is dissolved
in 2.0 ml d@fmeﬁrasrm@m'ehmgyp@imiﬂagrhis solution
is filtrate%ot[ﬁrg(léll]a_ragsgyﬂq];gla'%@r}_, and then 0.5 ml of
douterated %Qopylene pglymer (A) havmn!dln_g ,
point (Th failing i 7111 1°F dfovies raving =
minor diamertaﬂg@ |§Oeme:”ae[qthmajme:|d|ﬁ@ above solution
orepertv, heat resistance and
mechanical characteristics and has
gpea characteristics of cratdadiine

I P R T PR <. T

[0026]
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[00 .12" Tbhe syndlotdctic
propylene polymer{A; eallefle
fallowing equation (kg-1) in a
range of 12021 ilso21 150C),
and subject der‘_cém 0 Ilédﬁjfé?fﬁ%ﬁnt at 120°C by means of a

Gx-500 tyrerystatlization temperatur@usactured by JeoL Ltd.
The integrm%SWQeryy]ig E@@qgsls),fogo or more.
differential scanning calorimeter
(DISC) is and a tallization time at
The Fbecis@fﬁqefmajogfy@t@ﬂm}d@t (A) has an intrinsic
viscosity rﬁmommrﬁrQQ'@g%I!? :Lez(egg%:g%lByS&S to 10 dL/g
1.67 X '0-4 exp )0.70 X
I TS ToeXT 56X 101 asp eiie i = renae
of more pré@eﬁ_@]._ﬁ ((k@ 19 [@A}BQUSJMQS preferably 0.95
to 8.00 dLPQef%@Q'%IL{@JOJlQW@gl@qlu@J' 16 8.00 dL/g and
75( 22 (003f] cap (0.1X
further mo mifkgﬁi}f_}'gS* b3 718%%_6&)%3 Above all, the
intrinsic (@si@s]}(ﬁ@alll’f(Eq-z) {@\@SH anekerably 1.40 to
5.00 dL/g. ba@@ﬂ%&@@ﬂ% Qg'ﬁf&rébie)(e polymer (A) having
Lheequarion [0037] p ;C.10 X
the above ingiés?gxxscﬁf‘y [)(b (ﬁhi‘f)f (ng fluidity and

is liable to be blended with other components, and molded

[0027]

articles having an excellent mechanical strength tend to be
obtained from the composition obtained therefrom.
[0028]

Further, the syndiotactic 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 is 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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T,e)ME4-3; D0381 The
seml-zrost.alllzationLime(tun;

determiner fox the sothermal
cfystaleMTAILLon temperature o

spent for reaching 50 E of the

furteglories wheteMn ‘anrarea detween: (2) has =

heat of fu@lDlS@I( L@CQJ“%QHWQ 1%@9 apk?géerably 45 mJ/mg
One in an iSOTheriliar

°r ere TRrystallization $tep WHOIE EaloriE e preferably
52 mI/ng ogrrPolymer-Experimentak Gourse ni/mg or more.
0030 8, Physical Properties Si High
Polymer ;Kyoritsu Shuopun CO.,
® & H. 10 THE Gexd- cryszaﬁf”%aﬁ"oﬁ“eans of e
diffeventltﬂnec({q@%egﬂoq‘e@tm the@or example, in the
following fQJJ‘leAg ma&mﬁfnrﬁnpglxu@puggclusive use is
chareed w PN for ex(():lusrve users charged
#= ith abotit 5 hS of the CRMpPIE disgre? “rom 20°°
up to 200 Heatedfr6r»B0€ Mo to200T Csatvrisl or pscy

manufactur&l@JGéMﬂlat@nby mgan%gflt is held at 200°C
o 5 ming USCPhuis| or DEI?l rpgnufactured ﬂ

Ey Perkin Elmer ic; and it i hefd” * ¢ =
1o°c/minuteqt 2GQIF 15 forberejutesoTHerihitr 5 minutes.
Next, the ﬂ@l@%l%dltrtommghgn@QQey%eat of fusion (AH) are
Lefmoeratuse 1200AT) down to the
respective isothermal /¢ in heating et
Lo c/minutorystdllization temperatures atetected  in  psc
measuremenszslgemiﬁﬂﬂget@r@ |£ Ihﬁjﬂgldt@fgpmgture side is
defined ae |§£tg§rmal crxstallrzatron

temperatures fo chtaln a DSC
(00311 curve. The seriAcrystallizatlon
The S-J/-rlrmetgtslw ﬁg@t@{m&@getrqm melng a melting

29 ISC curve thus obtarned In the
" respect, thu semi- crystafiization 1= * *

rolding - giffie(txeU isdaterrikeddy and  mechanical
characterisaﬁﬁnmnﬁr;h&blw&iﬂawmgglbse of crystalline

isothermal ccystallizatLen step at

;Lime spent until the temperature

reacues from 5CTMC to the zucisn

B R TR S R B ey | ~r

[0029]

determined

point
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(0039] tOThe synzif tactic
propylene polymer £70 satisfying
the equation (Eg-1) described
. above is excellent very muich in a
T MGIdING Propenty as comparéd with beine of
catalyst e&psh%dpoﬂmrgqa-h@ete[m of polymerization

conditions"eé%lil%t lgt@rmlglqg QaroQQQ%rltynto produce the
means that time spent from a

e olteT State 16 EblidiAtedtibiids® metting point
(tTm) fallighort whebpecamying 15 cut molding
00327 such as inneclion, inflation,
o bIO\év,ing,.extrusion, pressing and o
7 theT ke The aBbVE syfdistActic satistiss the
following prepylenepolymge (A)is excellent, <150 (-c),

wherein anlQ@tﬂ%@*@lcygéggﬁQQSEQy@eﬁogl@B:% measured by
stability, a long term productivity

OO And The TiKE )OUATI the torineter (050) s T,
and a2 gyndicbeticzpropylene-polymerhe  isothermal
crystalllzésaﬂsiyﬂlpg@tggumng (/S\Zg 1)
described above can be pro(by
using s
1.67 X lgatalystdesceribediaterandsettingper 0.12 x
T.0  lymerization conditions described
later. [0C41] 21 The
preferred ootbotinent of the
satisties myfdiviaidic rropylehe pelymer(X)
00351 el the present_ Invention includes
1.6 « ,@n eémbodiment saaisfying the |
“hefi'baring- régaisits’ @ Hededang= (©0-12
Tiel sofgble part amount) a the same
00367 LiIMe in addition to -preferred
na Satisﬁe@gnﬂ%gdirpgfnt %scribed above ’
‘satisfying ffail ;AS 40° M7 Aigahigos Fa-
(00371 satisfying the equation (Les
1.67 X 1oS‘C[;erQ@bQN%|;]-§Qﬂ%;é X 107" exp (0.12 X
redsoane soluble part amounof the
synaiotactie prorylerac polymer (A)
is 1 (wt a) or less, preferably 9.8

AN INANL O\ s i ot oo ot L,

[0033]

[0034]
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15 amount is small. That is, the
syndiotactic propylene -polymer
JO satisfying as Well the present
rnduisite (a hedecane solyble part
amount( is pony) dad with blocking
(00381 resistali characteristic i0043]
The ZQAQQ;@MMBQQQ CLH:Le nzltq/sz determined by
. preferred embodlmen‘ts of the
Y OmPONBRAT (PY & & SyAtic " attigerature is cine
spent fOIpF@Wllep]e5pof>ynS]fertm V\da[@hla wherein an area
between a %&D%HIUH@@@RU@E@@M@Q I[Q&[nuw an isothermal
ropylene is contained in an
e mMOUnt Bl ke dding GOPMDIE Al to Nev Hion

Polymer E@yﬁdﬁataea@nup@rmectrr@ﬁ@a(rrrroperties of High

Polymer K&@lk@s)l %Q@Ar@&i bXt@” ’ttlk IS 85 1
e grmmgr%t ff\metltlnn point)

eter Inééjﬁ)a/ bcilot.lmelétgéz OI;.s measured in the
following h@h@r’ a ﬁleaitl@fl(’M!elm (A¢d Isx4Qisive use is
charged WlEHia/JHIﬂ @Qx(glg 1t)hd%%%i@%;loapeg¥§1 from 30°C up
w0 200c 12 S3STRed; and a midecene

rolmnt armurt im 1 & off lops =it °r pse
manufactqrg}((}@4]ﬂﬂrklh E‘Wegrdducwpgd[he is held at 200°C

for 5 mlnu%nd@actlft QEHEJA(JQ?Q Q@Jym@%%g temperature
(200°C) dolnges mtthedpresent mveontlon -
suitbly usedis & catalyst (Rat1) fof =1t zation

temperaturiﬁOIVﬁ‘le??@Sﬂ@‘H“O’SﬁﬂpFFS1mgtatjleastld at  the
isothermal QE\@&@[B{&@LHR@&@J@QHQU@% o’loQﬂ)'aa DSC curve.
The  sems-STESSI -linked mlefdl otene .
com000nd Tepresentéd Forfbig e fron tre
pse curve ] Ydescribed below, (Hy (Inepan,  the  semi-
crystalliz@ﬁaamgnalu&igumpx%@m%u!;g’aSSJming that
cime i wgllchz) a cc;lrsrmopgegnd reacte(lj with the
mmss-Tinired Tiscallodena =71 step stares
(tine spencmpourtd rAPeraseribedabovertaoo c o the
isothermal f&fmamlkeﬁmﬂe%%da;ﬁ@l‘gg @& to t = 0. 1In
organic algmdnum compound or a
catalyst. (cat-2) for polymerization

prepared by carrying the above

it e vt o~k 1\ e o~ oo oamd el

Tiso)
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the catalyse used for producing the
syndiotactic propylene polymmr
(A) shall by re means be
. Traci:Tinted to the' above 20
“che Syndl;olgﬁitelacly%??%;nfoﬁélgnﬁrwrﬁ)e used in the present
1nvention,péiymﬁféﬁn@degﬁﬁgﬁeisntﬁée manner described
above. wWhE@CUISiHES @fthe Syeﬂd}geeﬂtcm place at a certain
isotherma pg}!‘ ra '_zlae@oenpoel rgrerulz)' 0945 °
o l(cr?eE)an.pl% 55 foéo(‘h T|r(f|é ﬂ%i Shoe, a0
measurenernplgderFpaapove O Pal Ibidpnys isothermal
CryStalliZliHi]maEﬁmseJ&ﬁtz@d ﬁ@m(ad‘]¥gr@<g@p for the sake
of conveni%ygg{]’ %Q%qgogeamﬂbgpygg?ﬂea?‘pod a’é e (tisz) 1is
5 silicon-sontainrng group, and R.2"
determined fR R B BECOITIbITIEE WWitheach
toozs;  orher to norm aring; 115, 119, nl1
The Qﬁgio lé'c@:l:ce g%gﬁggg frr?lgllnear (A) satisfying the
. hydrogen atom, a hydrocarbon
cauation (Hfgupard et st tmieoticalzent very much in s
molding prgbEUP; EWO:grﬁ:@H@S @iftRleanﬁiH;iCpolymers. The
term “exceglre%tnq}z % bn¥gdriglgegog£9try"amrégngr&at time spent
selected 1-071 a%ydrocarbon
from a mol@eﬂ)ljbafaenaousi](jdéﬂﬁféﬁ_%oﬁtaci}l}ﬁﬁgwhen carrying
out moldinzg[@@kp,aan@bthﬁymmazyfbﬁiﬂ'ﬂe aASQhg, extrusion,
pressing aqmﬁﬁgmlﬂgm eﬁghaggbfeer;sgﬂdiotactic propylene
] ronhinatiom of one or more
poymer (M dfadétit Groups setetted it Rt =y, @ shape
stability, anth{d ks kand-R5; Ru-andd 1% .
R'3 and P11 and Hu and Ru, 'Elba
above a& a c-end troopsra4 Toe
e EOMBiEWItRPESEh Btherto forgaistying the
equation (Iﬁj‘—\g); agsafiideJiSahydr@gzen)ﬁtﬂm;n&d by using a
catalyst ngy}qgg{boﬂtggouQn@a\/is@gtg‘ngo ZpQlemerization
~ carbon atosh or A nitre.on
senditions dtorhiafiingaihing group- and may
00411 be the sane as or different from
each other, and the subsilLuenhs
may be combined with each other
to inirm a ring; 11 isii, Zr or Hf; 24

RA~mnemse 1\ cmmame s i ol AL A £ e

[0040]
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The specific examples of the

coosseiinked acatallo ene

compound. (I) represented by

e FgrrgtglgSegc{:jribeQ afbove ‘ . 1

ﬁ"effefreed 1?61 aslf‘heé of the syndiotactic propylene
polymer (Fgomiponentinpresent iOrsbecifamar empodiment
satisfyingl—@@)@E%%@WQC}D@IQW- (tQQA’tgLane soluble part
amoune, oc0Ratde of efOmg shown as the

examples thee cycloprpylidens’
embodimentcVe*gp’.@gﬁa@ir@ﬁyl%éB%@ﬁdinﬁEIZI-H% 40 mJ/ mg and
sat1sfylngﬁ{%%layilléwqggugmgg&blg% :Iaﬁove) .
cyclobuiylidene;cyclopentad4 enyi)
61

A rflgerenabeirooniumdalchicmidose  syndiotactic

propylene @yg]&cbemyaad@n(%(@)édoiﬁsi@sg!eBYerrably 0.8
e ) or ! Zs,sf-uigteertc;flybrgny%)- grcgnlam o

dict-oride, cycalchUlaylid&ne: o tese This »
decane solewoﬁéhtard;i@j(ykslg?Gindex tightly close to a
blocking cﬂilrtxe{tiﬂ@@r:e‘gkylt)@rg}%i&mdfgauggene polymer

e, .. A
e e 5(85% onentylibenepsvolopentadier” " 9c°=
soluble pavlmﬁgdp_ﬁﬁ_tﬁaéu?@y%hrystalline component
amount is ﬁﬂasiurTﬂiH%hlefrﬂﬁgaeyndiotactic propylene polymer

._Jihencylmettlyaene(oyclopentadien

(A) satlsf;;/é?g_Cixi%;ewrsi;?loﬁhteylﬁasr%?ée/nﬁyl;Pequ151te (a n-decane
soluble pa?3rﬁa<blﬂvmdlml:o'lkﬁé’ with a very good blocking
resistant dQicenzylbetYy.mane;cyclopts
adieryl)- 25 (octan-.olrhyi
ozibenzofluerenyl) zi
Accor@{ﬂg%ﬁurFﬂﬁ.eﬁjﬁﬁﬁ_émst preferred embodiments of

the component (A) is a syndiotactic propylene polymer in

the preferred

[0042]

[0043]

which a constitutional unit derived from propylene is
contained in an amount of exceeding 90 mole %; a syndiotactic

pentad ratio (rrrr ratio) measured by C-NMR is 85 % or more;
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di-n-but lermtM' -3, 6-di-

tert-boiylflucrenyly Zircondi

chloride, butylnietlylene
a melting @ygo%nt@nggt%ﬁ)k(;’DZ@dlls(%ll\%‘LC or higher; a
‘ 6- rimethyl phew:71)-3, 6-di-
feat of fTélrfﬂoLfﬁﬂT Ia?)rAéJnVér-“Eréf dicres (Ear1) described
above is %higfi@@’_MWimmM@]@oluble part amount is 1
wt 5 or 1e(Cyc20zenzedi.onyl( (2, 7-
dinhenyi-3, 6-diylfluorer:yj )
zirconium dichioride, di-.

In ;@ongm@ﬂ]y&l@ﬂ@o(@inc propylene polymer (A)
used in tk@pgﬂ@meﬂwe(xt(%n?-gle%bg- used 1is a catalyst
fonioty t dlmgthylphe‘nyl ) -3, 6-di-terh-buc

o\l}lfrﬁoyﬁneeﬁjyziaillro&loﬁolrﬁﬁﬁlslng at least one compound
selected f4Qdichloride,di-n-briLyimethylene
(1) a cr@ycﬂgﬂgm%g{@mébe@’ %br@a’o:&d— represented by
Cormiia mtetra—l,er(tj—tbratyl tluorenyl) zi
rORTUR dichidride,
(11 r-ldenpbutylmezhyieine: . 2yelopentadi
(I1-2) a c@rﬁb’c%lr)d(Z*eaz:’gii(Q‘ifmqm")@ggg—qygé&’%’metallocene
comboung (A6-ddi te,rbz-cputylfluorerryl) zirconlurr,
° & chioride, dineilylinethyi ging!s =
(11-3) an qegpeioperzdieraykyu, 7
or a catalyﬂlim@@mhdoﬁ:spﬁizgjit@:gfil5 prepared by carrying

[0044]

the above cel‘fg}/ifslyc(lr%n )l) z1 ticul
at— on a a 1 Lat : i
reconiumdichloride i BUCyimethyf == ovever

the cataly@nes@yémpmdjenth)a(2yﬂd52actic propylene
polymer (AA"QT@@J]—'E‘J(M@“@EM")D@ 3ﬂestricted te the above
otalvece g;diigerzlrt-butylﬂuore{lvl o
% Zirconiumdichioride, Hiisobufe?  sateties the

requisites yinjathylezefeyclopeimhadienyiofyrer (a).

00451 (2, 7-ciimirthvle , 6-ditert-butyl
iluorenyl zirconium_dichloride,
20dlizobeitylmethylene
(cyclopeintadienyl 12, 7-di (2, 4 , tri
nielAylderhenyl ) -3, 6-di-tert-butylfl

norenyl( zircard
dichloride,cifisobutylilly:Lentz

VY [ R - L Y 2" T S [ PR

[Chem. 1]
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di sobut ylmetenyl eine (cycle:per
L adienyl) (2, 1-di {3, 5- 26 dime
ihylnher di; -3, 6-di -text-butylyl )
zirconium dichl
R __Orkidedildobutylmethyiene
clooOntedianyli (2, 3, 6 Lot retie
a7 -Butyl fluor one!) zircon i um o
>Y e H}tylinethylece ; CyC
R® lopentedienyl ) (i ( 4-lir:phenyl ) -
53,/6-d i -tert-butyl fliczenyl ) el
cenitindichloride,
RY dilsod ch,y!momylene cycle-pentad
ichyl )7-0 Thai?iti3, 6-21- ter t-butyl
o046l 1 u erecyl) zi court! err.dl Chic ri
n F08u1a [1] described above, R', R?, R® and R! are
celecten fdiiSebd'UyIMe‘h '(CyClOpentadien ‘
vi (2, 721°1a-tert batylpharytpegsose ad =
silicon»cor@adiu’_rtergtobetyﬂrﬁdlHﬁoart@in?i )nay be combined with
each otherzkgommdi:gggp QQ! ;QQ q{igbegg, R and R¥ are

cerectea JYimethylene (cyclonertedionyl, (
Crys 2 ogen atom, v
7-dieethyi -3, a hydrocarbon group and a

R1

silicon-coadiitertbutylfluorenedy of &' and = are not a
hydrogen a%i{CﬁBilalmdaieglgcle@r.kdgl(%np}«g}%ggggm7group and a
silicon-conr’eafieggd tpoulil)S ]é’r;?)'- h b
diohenyfieopropylidene &ciBperfita *™ =° °*
different %nyz'()€217>rdeet_ln combination of one or more
adjacent g@u@gdéﬁaétc—@elt)fu&mfe%|¥JKCQﬂLQmR8, R® and R9,
gi(d:hqurAglde;RggoreinafLer an((j).ther 15 '
fermshallbeomittédy-ve 2@iecent greups may e
combined wilfeenzyimethvieciopeniadid)(2,7-dik &° are a
hydrogen a@xz,,4a6'hydrocarbon group having 1 to 20 carbon
atoms or afgiirpieggylghgnylt)-s"6-di-tert-bety|ﬂu
orenbe)iirconium dichloridie e ™Y © the same
as ox ditfqfiCenzylmethylene(cyclepentedienents nay be

combined wiyilli%gch'gtij}e\ﬂ)yiform a ring; M is Ti, 2r or Hf; Y

R® and R
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d,6-di-tert-huielfluorenyliciaconium
dichloride, 20  **
dibencyimethylene(cyclopentadiec

is carbonyl)Q(Zma?y lble(%éected from halogen, a hydrocarbon
dlrnethylehenyl) -3,6-di-hert-httvirlf

group, an anioni aal ligand which can be

orenyiiirconium Hichior
coordinateﬁetzmhfertj_%ﬁtyiectron pair in the same combination

or a diffelnlthl’QBMl)ﬂE@QHjUmiFULOEid@nte%Zr of 1 to 4.
ort-diemlzirconiumc hyledildc,
dinehmthylene(cyclopentedyi)
(1) Cross—{nikgiraph dhyie3;oBrilend:

The L&Hrblét}dimf@\égedﬁgo@wlld!&mg) metallocene

oo J|beﬁe§§ meehylene(c mufopén‘taﬁ?é‘ffwed apove
(referred yi() (Za? dm tecﬁgn@o}@uey Qher}yﬂ he present

specificati?b{ﬁ are shown below.
dl-Lert-lcutylfluorenyllyihcmnium

dichlehude,
ceradicHénéthyannthylern(eyclepeniadithereos  are

cyclopropyﬁﬁl&)é&ycai&&m@yé.ﬂsl6(‘dIaeil ~tert-

heht-butfluoynhyl1zirconiumdichlor

[0047]

[0048)

fluorenyl) zlarecon dichloride,
cvelobutyligispgpeittiyirieshylefiefcyclopentad
fluorenyl) dﬂr}(&%—dlchehyl 3,6'di' dichloride,
cyclopentylrll erril:(e:" c b%r:ll'gglrégﬁ.yl()71I§1Cl?élfltrnfq{10renyl)

, - chlorid o 10
zirconium &I(b@ﬁéhydﬁyfmmwmm@@yﬁ(y@elenyl) (3,6~
di-tert-rluareienyhy €2, Ldi t yl 3,6- dichloride,
cycloheptyilégrgg Q}?etrgliflgaggen¥|1?éu (Eeorrgl—um

dich OI‘I e,

Huorenyl) #dithgrithydny1)methelene(cyclope dichioride,
dibenzylmetm&mad:iﬁb&hydléayﬁ 3,6-di-tert-
Dutymwepyﬁert butylfiaorenylleircoSlumdic

‘ hloride,
dibenzylnetyiicimfeM 15 Féihyiene(hyclopecta
dienyi) (2,7-dimel-11,6-di-

dichloride,
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15
iehl-buijCfluereny®ziroorOhmdichlo
ride,

(octame h qg@@aqncgr§£;‘br}atr!tzlgngor%gcyglpregnqL?ndle ic ori

N 5d:3,5.361- o enesiee,
dl““"b“ty?@?ﬁﬁﬁf?fﬁ&ﬁé@ﬁ&ﬂi@ﬁééﬁmmdimethyl‘3r b-di-
tert—buty]{ﬂi@hﬂ@f{ld&,irconium dichloride, di-n~
butylmeth Qégé-(ghcgbp)élrll !‘J}My{p%t,hyé?rlegcé/—elc

‘y ypenta’\fjlenylll(z, -di(methyis',G-diet
trlmethylpé?.l[l_yﬁy—gllfh%fémit)?yi%lc@mw zirconium
dicnloridedichloride;-ei¢l-ahichyl en 20,610y  adieny 1) (2, 7-
diphen l—BDg—myégﬁeigquliqegrgga ean:]c')r:!' (u2m’7-ld| oride 1=

o eihenyl-3,6-to}I/ieteyionytylflluorelhoC%fLhl oer @
RPNty Ime D S G ARCRTOTidRy ) (2,7t ¢ 305
dimethylphel{cyclonexydnmehyhmethylene(s u.
dichlorideyC|epigm%qL?/[]ryelgh%%eZéch{/gleothXLE&i_enyl) (2,3,6,7~

_3,6-dietert-leunylfiuorenyi)zihconiu
tetra—~terLfﬁxﬁi%ﬁr6Praé¥ldfirconium dichloride, di-n-
butylmethy l3imethymethiyiene(cyclopmesibneny1) -3, 6-
di—tert—-bu%’)ggugfgl'ﬁpgir}yliigms 3, 6-9i’chloride, di-n-
. .en.-butylfiuorevD -

st iR GHiGdichtoPide > di (eyetopent. o -cese-
butylfluorgimothyddimethylene dichioride, di-n-
butylmethyﬁ&%QLgpL%MQEg;}Q)_)(g’, la;glmeegb%lcylphenyl) -

s egien, 9, Gili-tert-bus7irizorenyl )

T iR onilmdiehlGrider at diehloride,
diisobutyingyelopennylrgithyltmonhylcyelop -3, 6-ai-
tert—butylf@m;aeqigmlgcggiul-- 5d|rtheny| -3 ! dichloride,
ison 6-31:( -Lert-butylfluorenyl) zircon)

e R HCKIGH e (rapHibyldtethiyt ¢ o
trimethylphmethy,leﬁe'(eyﬁll@b@rﬂmiﬁmHrez@ium
dichloride,7_dimdtbyils-o§ @igi- lene (cyclopentadien -

. tert-butylfluzbien z) (zirconiumd %
dlphenyl—B,éhﬁio—r‘riaré,—‘ﬂlitylfluorenyl> zirconium dichloride,
diisovutylnfifuptithydmerhythmeznyieneqi s, s-

(cyclopentadie) (2- 3, 6-di-ter
i-bubylfluorenyi)
zirconiumdichisoide,
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10 di (bioOenylniethyijmethylene

(cyclopentadieny 2, dimethyl - 3,

6-di-tert-butylfluorenyl)

zirconiumchloride, di
dlmethylpﬁ(‘i%}hényﬁﬁiélﬁyi (‘ﬁlfé{hvllécﬁén(bﬁlrcoplum
dlchloredeopon@&&@qyﬁ)n%%y?ed&lpheﬂy&-n&,dlenyl (2,3,6,7-
tetra- tertGBletﬁrEgu£YlﬂuQ: %M erconlum dichloride,
L hIorlde roenzyl) (n-butyl

fen" "(Eyeiotetitad éﬁyi‘ Hignechyirhenyl) -

3,6-di-terf= d{mgd\pty‘knsl)-zdk-dolﬁm dichloride,

dl1sooutylpg\t}{!@l\ugrcgp%lgentadlenyl) (2, 7-dinaphthyl-3, 6~-di~
zirconiumoiculdr)ce,(hen zy- ) n-

tert- butylélufrreyfﬁlyl ﬁ%ozt%lopenta) (2 dichloride,
diisobutylifediphenylcBp6-diteri ykoldi (4-terc-

bdtylphenybcl)bgop-)ﬂZﬂgcv;o@Lgﬁfgﬁgmgyrl!gzgkconlum dichloride,
enzyl) ( curnyll methylene (cy

dlbenzylmef&beeﬁer cloﬁy’lj (:lzen;yldl y — dgmethyl 3,6-di-tert-
butylfluorefiviert=burtylt n@ﬁewtc;ozwcomdlmother term,
referred Oride Zo(bQ@)”) (Cumyi ) as 1,3-
diph 14 meth Igneé(pcy0|op$rlten)€“((2 7-dimethyl-3, 6~
ipheny lS?)_r&pﬁﬁl en yChopentadieny imethy di-
tert—butylﬁqutmybutw#hgleper%c)ﬂorlde hereinafter another
term ZirConib{mquhbride Cyg!aouropy/ omitted),
dipenzyimeV) Mcrae cyclokgentadlony%) (2

e imoZiy T3 A UeH- b tyfﬁui‘fréhiﬂ
tfimethylph?}@@cﬁm[ﬁmehil‘erblpdelflg@enyl) zirconium

dichloride b%E@@@yM}Le}QYi)g '&ngemgb@yg% 7-diphenyl-
ceochucSGAdene(cycthooctad|eny

3,6~d1—f_ert)b<léy_}€ajo*’erfﬁjé éco :LtlerL_ dichloride,

dibenzylmethylene (cyclopentadienyl) (2, 7~di (3, 5-

dii sobu*ylwr

dimethylphenyl)-3, 6-di-tert-butylfluorenyl)zirconium
dichloride, dibenzylmethylene (cyclopentadienyl) (2,3,6,7-
tetra-tert-butylfluorenyl)zirconium dichloride,

dibenzylmethylene (cyclopentadienyl) (2, 7-di (4-methylphenyl) -
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butyifldcien36)cirrcinicrdichloride,

cyclobutylidene(cyclopent6dil)

(2,2-aicheny_6-di teie- 5
3, 6-a1 1o PUNYlilucrenyi)zirconcuridichloride,

sycl docetyT| erelcycllopentedlenyl)
dibenzylme(gxﬁl%eéﬂqgé@ﬂqmghglmbét@mdinaphthyl—3, 6~di-
cert-butyl Dutyllugrenyi)iikrcon'emdichloride, i 10,40,
dlbenzylme%ggngpent Ildereg%clorlentaq%glr){l_)

2-d |ph|nyi ettt

bUtylphe“”dufyfﬂffcféﬁyff)‘zﬁréﬁﬁﬂﬂmdicwmi@efp dichloride,
diphenethyﬂn@thylene(cyclopentadlenyl) (2, 7-dimethyl-3, 6-di~

cert-pucy1 @YCicherylidene(cyclopentad.2,7-di

oreny erOI'LLU

cte
“ipneneshyiagigifieicrenylicircetitrmdiehloridepy -3, 6-ai-
tert- butylﬂy&j&hﬂ)@dl}d&m&(CyClOpentadie)(2,7dichloride,
di{benz rqri)ne(tyx ene clopentadien imet -
| e lcy)utylfluyt])rmIyi)lia%rtonqliumydf-f2 [raimethy=3, 6
dl—t@rt-—but@fya%wﬁyﬁ%ﬁé(@ycl\ﬂpoe_rad|er2’d1chlor¢de,
di( benzhydr?idiﬂﬁaﬁ'bya.('&,ﬁ‘cgjaeteﬁdaﬁyls2 7-diphenyl-3, 6-
dictert but@yfrl)dfluorglh¥)zrrcor|umd|chlorlde
cycloheotyl(dene(cYcIoPeC|e97 dip
i(cumyl) meﬁl@zﬁw gy@lfﬁetzéﬂj_lenyl) (2,7~dimethyl-3, 6-di-
rert-butylrpuiydfluorenyl)zircdniumdichloride, aicniorsae,
{cumyl) megllpgggyc% oelgylggecc 9 p7e i dnlen -di-
VI 7ed|epth§|- HPPRERERET oo
tert'b“tylfdiéé‘iTPﬁiﬂlﬁ?@ﬂﬂfﬁiﬁ?éﬁyﬁazlrcouerr.
di{ —phenylEHCﬁ}k)HéhaymGHEQLyclopentadienyl)(2 7-dimethyl-
3,6-di- Lertbblf!lgxl,lrﬂuor%elnri’c%clerenltgqé§p lIOItl enyl-
hy1-3,6- dlmyethyl- : T enent

ethyl)methylene (cyclopentadlenyl) (2, 7-diphenyl-3, 6-di-tert-

dichloride,

dichloride,

dichloride,

butylfluorenyl)zirconium dichloride,
di(cyclohexylmethyl)methylene (cyclopentadienyl) (2, 7-dimethyl-
3,6-di-tert-butylfluorenyl)zirconium dichloride,

di(cyclohexylmethyl)methylene (cyclopentadienyl) (2, 7-diphenyl-



10

15

20

butylrlderenyi)circoniumdichloride,
dibenzyirelhylerecycloperdie (1)
(2,7-diry1-3,6-dicumyi-
bueylflucrecy zirodeiumdichloride,

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

di cyclopebiut]yjqﬁe’ﬁhly%émes(w&b@p@ﬁia@ieﬁ?ﬂ)@ 7=

dimethyl~ 3'@&C%tel)gpylfluorenyl) zirconium dichlozride,
S overs ebtu|}/|f|tliC|red)£I)2|rconlumdlchl'oriqle,

e tifenzyimethy e e ciopEnt-2diery -
diphenyl- 3|,)6(Ql7@dqmgﬁ|fluorenyl) zirconium dichloride,
di (naphthytmmlgth Qé%ﬂ;)ﬁ'mm@ylﬂ%rﬁgy ézwqqpm dimethyl-
3,6-di- terdeIChfllordd i i i i

hAntiimetiiyigerieicy6i6dentedionyl  @ictoride,
dif naphthymggmzmﬁqe{hyk.@;@gogﬂitadienyl> (2,7-diphenyl-
3, 6—di—ter(trkj;x@gih¥i§gnﬂl ;utMQMLiluorenyl- dichloride,
4 (bionen dlrconlrmdlchlorlde
e diidenzyiniethyié f@ oij8ueagié “imethy
3, 6-di- terwr)t(lzr’lumthy@og,l@m dichloride,
di (blphenydd&h@lnyimyiyiﬂ@E@WHZ&E@Q@N@dﬂ diphenyl-
s -gi-te Chloride, dlone buiyldleL dylene
i- tert bui:yl dor yl) zixndonium chlorlde, (benzyl) (n-
cycidperitadieryi)
butyl) meth(?’%éetwgu@,%nheﬁ,y]:dimethyl—3 ,6-di~tert-
butylf uorebxytylzﬂb@ﬁe\m\yliZirCOBiQm&Q!OHdey {(benzyl) (n-
utyl)me ]Iene ?ecnoz Imeth Iene -
e th%ycléﬁehtaaTe(i %}/édrle{llyjf}@ g e
cusyitluorgigetizgt-htitylfluorenyl; dichloride,
(benzyl) cMH%MW@QQ@ﬂQ}%m@A@&HyI (2, 7-dimethyl-3, 6-
N bm% Lglgrllldylenelcxucpcntad|enyI)(2

|metry1yl 3d4- elrﬁenzyl-
thenzyl) (e piifitstenyhioirconierndichloridepheny1-3, 6-

di-tert-butylfluorenyl)zirconium dichloride,

dichloride,

cyclopropylidene (cyclopentadienyl) (2, 7-dimethyl-3, 6-di~tert-
butylfluorenyl)zirconium dichloride,

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



10

15

20

dibenzylaleihylene(cyclooentadien

yl 15 29
dimeLhyl-hutylfluorenyl)zircoriuodi
Iorlde

dichloride,

butylfluore

! rb Utylmtivirie(cyclopeotadienyl)
CyclObUtyl’@ﬁ?fémgﬂ:bpgl}%emethF—dlmethyl 3, 6~di~tert-
sutyle1uoRMYIfilickenyl)zirconidmdichloride, ;. .
cyclobutqu|ohe£¥|rathylene(rlyclorlehtad|cuy ,

1) 7-dimethyi-3 6 diztérornery! -3 edi-tere-

b“tyl““"ﬂ?hﬁyma@rewyhmrconlumdlchloride, dichloride,
CyClOPentyZQiene {cyclopentadienyl) (2, 7-dimethyl-3, 6-di-tert-~

d|ghenlylorithyleneicycicpentddiony

butylfluoren conium dichloride,
cyelopenty7igiiphenyt-3;6:diztertOutytluorenylje-ai —terc-
butylfluorZriE@muégngjrghloride dl(p_ dichloride,

cvelonex gg yDmeth |ene(cycl OQert.adicnyl)(
yclohexyl s:yr: cﬁ/ t, dlera/d Igll'[ dmiﬂkfﬁ]o%@ di-tert—

dinii
butylfluorﬁ'yemzrmmﬂmd|Ch|or|de’ ethyleoe, dichloride,

cyclohexylﬁ%@lﬁgﬁm&qgﬁlﬁgﬁyl (2,7-diphenyl-3, 6-di-tert-
OlohenleS i-tert-

butylfl uoreny? ) zirconiu

butylfluorenyl) dichloride,
cyelohepty Ziersnitinaichioride, diz(p=cinetnyi-3, 6-di-tert-
outylfluorhlorophenyl (methylene dichioride,

cyclohept l(C%geQPI;§QC:e§2atrller}er ert e _
P yy'f OC['eyr yi ) er%onllﬁngdln)C}pOh r?/l 3,6-di-tert

butylfluoredél,tﬁ (ﬁonelaﬂdrorrhsny|)methy|ene dichloride,
dibenzylmet@(}y&t@p@&'ia@gﬂt)aézenZIg-fﬁ1751imethyl—3, 6-

ainecny1 - JitE1;ULY] filtorehyl) i |
! zwcomumémhﬁoorride di (mEi hloride, di-n-

butylmethylﬁ?ﬂ{—fp@m@mgh)?%tbmmmethyl—3, 6-dimethyl-
butylfluore(@yﬁlﬂp&ntﬁdienyl) (2 7 dimethyl-Bdichloride,
-di- tott fuLxlrIuorenyI moon

dibenzylmethyleneg( yclo; di 2;7-dimeth
yl-3, 6-dicumyl-
iumdichioride, di (m-"" Y
butylfluorenyl) zirconium dichloride, di-n-

butylmethylene (cyclopentadienyl) (2, 7-dimethyl-3, 6-dicumyl—~
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chld,rophenyl )morhylene
(cycloperrad/1) (2’ 7-diPhe6-di-
Ite00-butylfluorenyl) z1 1
sutylfluo-GQAIMdIGhlQride,di (p- 10 dichloride,
dibenzylme L\rolre-eneopchcenylg eth le(ne et 3,6~
ecyciopentad e Vi)Y 7 dimenis
di (trimethel_shilmemmmy:ejimenyk)@pm dichloride, di-n-
butylmethyl@m&gmggmlmg@id. ipr dimethyl-3, 6~
di(trimeth llenophe Engelhylezrl;ec dichloride
(cycioperttdi'emyiy (2, 7=aiphnyl - oride,
dibenzylne GugirtértminutyHtaorenyl) ziroom(-3, ¢-
diphenyl- b@MﬁlﬁJﬂ@ﬂd@]Qo@@w dichloride, di-n-
butylmeth lggelznorﬁgl;ngrgth (phen gm?ntel’t]%/llege6 diphenyl-
T Cyed opentadiehyly 12,7ty pheny
putyliluorgtihiathy(>30 6- d| -tertioutyl f: dichloride,
dibenzylmeémigimﬂbczyﬁggi&}?}x%igm?)ﬂgﬁvza:hyll 3,6~
trif' uororrothylohenyl) methy .
et buem]le cy Topezhrt%fgllé”ﬁyl) I e
butylmethylﬁ%ﬁ)y:tlgaegt;irﬁlh“gﬂimfﬁ' Y/Tﬂumreﬂy]i) 6~dibenzyl~
butylfluor&ifan{-timdichloride, di dichloride,
-triflucromethyld heny
dlbenzylmet)ﬁé?hyﬁen%?%?é%%%rfaﬁé f 173 *
dimethyl-bugipRe th§]4-dit- certbutyl fIde@I&eWI% di-n-
putylmethy ZHQOPILIN 2Ol (P rthflh -aimetny1-3, 6-dimethyl-
romeLhyllphenyl)riethyl ene .
b“‘t”mm(”é%cﬁbrpent%duenyl) (2, 7- didhchyl-3* <P eriee:
diphenylreth g i Wortpeliyiflirorety) zitinethyi-3, 6-di-tert-
putylfluorekGORiumichloride, di dichloride,
tylphen methrylene
dlpkenylmetéglyeéxeorc)é%%/a I»éaﬁil% % é é dfvlﬂer‘}{h ﬁ 6-di~tert-
putyifluorengl) GLeficfartiouty 1 flum@ﬁyﬁ)ﬂe di (o=
tolyl) methyﬁﬁ@%hjﬁ@d(t%&/yld@ 7-dimethyl-3, 6-di-tert-
butylLluorer,gltert butylpheny) )(meth Iene .
(cyclopentadlenyjl 2,7- 5t

tolylimethylene (cyclopentadienyl) (2, 7~ ~diphenyl-3, 6~di-tert~
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dipheriy1-3, 62-c1)
-tert-budylfluorenyl)
zirconiumdichioride, di
butylfluord@M-RUiylphenylenethylenz, ; . di (p-
oro hen33.1;/clpbentadmnyl)t(g 7-die: eth o
i B-dirterizbityfienioranyl)* trechyi-3, 6-ds
cert-butyl Zireoniimijdichioride,di butylphenyl di (p-
chlorophenglmgimaggﬁ(%gég%m@q;QBMDd(Lghenyl—B, 6-
ditert-but jf?\llohenyl 2 6 dl 5 tern
putyffitorényiy zitconlizac

chlorophenghforidesbipireryl)-riethylepg -dinethyl-3, 6-di-

d;hlorlde di (m-

tert~butyl£§§6@£@%@l§&li§%@l2 rediﬁ!%myhg@j di (m~

chlorophen}l%rrrtmeg?zlerlxglgdren l adj e 2, 1-diph 1-3, 6~di-
zirconumdichicride ¢ bionemyf >

teft"butylwr@@nhyléﬁ@@yelopen Lfadlﬁeoil)déz di (p-

bromophenyl]ﬁgi;pljl%msvi@/cﬁ)pdﬁ@sﬁlggwlﬁuﬂ@gy‘!}tyl—3 , 6~di-
tert~ butyllelggrgglumdlghlonde dl )c-;LOhl d i (p~
naphthyl”)methylene ~ ©-chtoree: e
bromopheny]()crye}l)@ﬁéﬂt%iewha)izenyl) (2, 7~diphenyl-3, 6~di-
rert-butyl £ vdigaethyl-3, tert-bezylfidorenyd), i (m-
trlfluorometlhrclope“ﬁl;pgwlecchloe!%edceycdllo Ie-n adienyl) (2,7~
napht y)mez y.lené coyclopen
dimethyl-B,éai@?ei? ﬁﬁsh]éHVieg/lﬁzdf;onlum dichloride,
di (m-tri flﬁ@&ﬁeb&&t}dﬁhﬂ(}[ﬁﬂyﬂylene (cyclopentadienyl) (2,7~
%lrgonlumdlchflg)!éggl di £2 naEhthyI
") methylene (oyclopentadc eny’i) (2,
di (p—triflwrm@%%hﬁlegﬂl@thylene cyclopentadienyl) (2,7~
dimethyl-3 @B&leﬂyiﬂu@ﬁembygnyl ) zirconium dichloride,
di(p- trlf¢uorr;)(}:nce)t %I. grll?/hlorlgeler[]eeon th enyl) (2,7~
YmeLhylene' (cycl open “ddie T)a(di /
diphenyl-3, '? @Iﬁzé‘cn-th.feJ@imyﬂ zirconium dichloride,
di{p-tert- b@fﬁbhﬂ:ﬂﬂ%{@ﬁy@e (cyclopentadienyl) (2,7~
Simetnylo3, %II‘CQQzludeCNOI’IdQI di .. entorid
(napitzhylmethyl methylena ool :<eriee:
 (o-cert-sppsarieadienyly (2; Tadimethylienyl) 2, 7-
6-di.-zert-butyl 161 dc:renyl)
zirconiumdichloride,

diphenyl-3 dichloride,
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20 di (nardithylmothyl)methylene
ezyclopentadbez1¢(2, 7-diphezyl-
62-ditert-butylfibacrenyi ) zirronicm

diphenyl- BdéHd nleorri.;lqje q £E)o*en Yzirconium dichloride,
1. seeropylphenyl Fy lene

di (p-n-but &Wb@ﬁﬁlé&ﬁéﬂénct?entadlenyl) (2, 7T-dimethyl~
3,6-di- ter?-ktmﬁieinylc&yﬁilrconlum dichloride, di (p-n-

butylphenyg)lll;\ggrr? ene l{%lfjuor Ileznlgg:onlq diphenyl-3, 6-di-

|chlor|de [ (p-
rerthuty ) (R S Pty thaethyies Coyel i (o~
biphenyl) m@f&nbadi@/ﬁyclp)gmdciipe\lj/myl2',3;«(61':1@31)3.“3, 6-di-
tert- butylgllﬁgrt Iﬂlkjty yrplru%nyl) dichloride, di (p~

Z. trconlndlchlorlde
ieneny B RGTEHHITHObthy e eyt -
tert- butylP@@ﬁZﬂdi@WBldm? 0 dichloride, di(1-
naphthyl) mglmﬁkhYJQd?opglrQ Eterk%i -)—J£f||70dlme¥!1|§%fr 6-di-

coniumdichloride,
reres b“yla‘(b’iﬁﬁéﬁyfﬁ%fﬁﬂ‘ﬂ)me:h)ﬂécr@(tf%ﬂoo di (1~
naphthyl) n@HMadoi)-(2y#-cinhenyls, 7-aipheny1-3, 6-qi-
tert—butylé@@@e-r@jg lzlﬁgapll’(ﬂ}ylﬂuorecﬂXQﬂ!}QQQ'u di(2~
_ mdichloride,

et i hRRlaBigTSHE el openitadeTy) - o
tert-butyl{Rckedii-terteditylflucren o)zincenim ai(2-
naphthyl) mgi’@héggg%lopentadlenyl (2, 7-diphenyl-3, 6~di~
tort-buty1 dipheh Ipllyleneblpolopen adFtenyIl( ’

7275 lipheri: 375-di-tedtp Hentoriae,
di (naphthy Inetytfluerenyl)firconidmadiehloride -dimetny1 -

3, 6-ai-er:ad e like, 10(00491 dichloride,

Ourther,included cc wellThorare
e O BT BBt e B ARG 7=
3,6~ditert- mmmmmay@fiheo@OmpOUﬂ%Lorw de, di {p-

1sopropy¢pndr%§%u?ﬁge§pgyg_ ggen[]a%!.l‘e]!qlf/[n 2%(21methyl—3 ;6

"titanium" and metallocene
e miBoUNdE bbtHifled by SHATTGIAY di (p-
isopropylphigichieride’thereakto-tdifluorde”sipnenyi-3, 6-
15 'dibromide" and "diiodide- and
changing 'dichloride- thereof to
"dintithyl" and "maihylethyl" [0050)

kel P R | [ B 4 A Y P
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publicly known process, and a

production process:the 20 shall not

specifirally be restricted. The
R bu?}H.?llu%l enIg/nown process includes,

or examp]Ie “prodliction processes
di (birhenygfssribeehin W028CIY2 74124y artel 7-dinethyl-
3, 6-di-ter3G2:004/001175 . which wore dichloride,

blphepy?np Iled t?é the present applicants.

dichloride,

sl aene ( c ntadlenyl) (2, 7-diphenyl-
Th 3541 Boe.ns

3o 6mds *teféﬁmk?émdem} desz?nbed above can ichiorce,

dlpheny481neeu§@q:ael%ea@lr !’Q G’ngl@ﬁgg(yl 3,6-di-tert-
oror more kinds thereof. [0302]
butylfluorenyl Jzlrcon
rganlc ajlumlnumoxy Compound!
diprenyls: BAJUTipOXEnea Whichzhave sosfap, o-di—cert-
butylfluor&Ubll@L¥dﬂlﬂrdm@w{hga%L@gq1@{5
they are as the organic
alumanumoxy comiKa(l
Furtireferred-tocas the component are  compounds
obtained b]/TL’hl)dﬂJh&QFBSQHL Sp&@@@@&&@gds described
Jused for roducm the synd]otactic
above to g?%plil;ilenﬁ Oorymlegum(R 3Xamﬁlcf1th0é:)e/ne compounds
obcained b i to beSPEEiic, compoundstivorise,
“dibromide” 1@nﬁep:rﬁ8m@daby Hﬂﬁu&@“ﬁ%}f&jloride” thereof

o saimecnrPTMUIA [2] and/or 13] [00531
e thyl hem. 2%% “OfTAIR2[ 211 L31

dichloride,

[0049]

[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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LO054]
15(inFormuladeséribedabove,R
eachrepresents independently a
The Qgraqy&g%bggp%‘ggﬁngl)an es@ribed above can be
represents an integer of 2 Cre) and
vesd alone o B A AT 3] HeScHBed AhGverp thereot:
(00523 reorpsents a hydroca ci group

(11-1) oreh@ViING, 1LIQIC rather atoms, and n
represents an 20 integer of 2 or

Alumiﬁf)}%ﬁeislﬁ%éﬂ?tf&fﬂ’?d?,oafﬁﬁﬁﬁlﬂkgﬁe%ee“ fnown. can
be used asinnpthich 3 Endsomethyl-an@hifoxy compound (11-
1) (referéélzhi(zb rL!mtgeorc%%(’x%ﬁtrre(gq:%hiyLnlothe present
~ormore are used.A small amount
spelelcatl&F)aﬁs(%?ga%i(?]a}ﬁfﬁﬂﬁlﬁﬁe syndiotactic propylene
polymer (A@ompgbmd\a)cedl_umIh&ab{ip@ecific, compounds
representecﬁ&@&%@%iJgQ@rQJl@Ir[]2§0aend/or [37}:
present invention, be einsoluble
organic aluminumozy compounds
[chem. 2] shown as an example In Japanese
r—al—o Patgnt Application Laid-Open No.
78691/1990_can he used. capablm
of being stiitably used as well are

ganto
E‘?ﬂu mfnumoxycompoundsdescribed

& IinJapanesePatent 10 Application
Laid-Open®No. 167305/1990 and

(00547 aluminoxanaa having or more

(in Formu&nd§pf @EQLLQ&QeSa%UQed IQ each represents

desenaonAPANESE Patent Ap lication

independen I]iﬁia_l@cbré)ﬁaﬁbé? ?ﬁ-ﬁf@l vg?ﬁ) 1ahcd 10 carbon atoms,

and n repregapaﬁegetpﬁtem Apph@aﬂowd

(in Formulal—aﬁ(;l'gggpﬂu@%%405/Je%94erlbea hydrocarbon

"benzeneinsoluPe" organic
group havin carbon _atom

1t 10
Imminummxy compolind fifedng=> st =n
integer of tzhat aﬂrﬁd In particular, aluminoxanes in which

[0053]
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15 component solubip in benzene

of 60,5 accounts for usually 10 %

or less, preferassy 5 % ones and
R is methBagrilgu!grl\XiRLeLerias'bl 021:(4\) 9r IeSSf rably 10

in terms of an Al atmm and thatit =~ =" = *
more are igsqisolubleBt 'scarcely sélublecimanic aluminum
compound mbﬁlﬂl&ﬁ&d&@ﬁ;@kbzagrgﬁngﬁgﬁmg;a
lunninunoxy compound includes
modified thylalumilpreserled by

" the fokOWing Forifiula @1 E9%0pe organic
aluminumox[(Chcﬂppuﬁ?m@ @E)LWTF ;y|ga451;am58]1 iﬂpanese Patent
N algl@. 15{1]’ f;[.rr ra_cents a

frptiest h)s/%rgc%)rbo% gr%ﬁ%/ﬁgijfinfﬁ to 1§t e
capsbie  Carbofitatomsand firandsn each axe  organic
aluminumoxfeprﬁﬁﬁmtndﬂdeﬁl@cbﬁﬂdan Lmtegﬁlé&tse Patent
Applicationz IQI_—_— ggr? No. 161;8?{?9%9\/5101 aluminoxanes having

modified rethylalaminoxane is
two or mo,::ﬁeb%d ﬁy ﬂépﬁg groups described in Japanese
Patent Apﬁ[ﬂmmylwmmm &nd 24701/1990  ana Japanese
Patent App@J_garnyIQ’)l%Qilg—%gre]n(%gbofogqQp1991. The “benzene-
. trimethylaiuminuma The above
insolwble” niodified mathylafinfifiemahe faFistrat an Al
component g@m@rﬁlllyl called MMTEO: Suehunts for usually
10 % or MM,SOpgg}grqulprgpQreoq besjéo and particularly

methods described in
preferanly 1B A9G L2 78 ANtf 135041584, and that it is
insoluble d?renjuﬁazva$ﬂﬁﬂﬂe in benzene.
arepreuaredbyusingtrimethylalum
mbmand erilsobaeylaluminum and

The i?f%@?%ﬁh F%H?&ﬂﬁﬂ?ﬁﬂ aﬁg¥pound includes modified

methylalumi@mmeﬁﬁfa*%{l@mﬁh]eiﬁdfHﬂdﬂfn&hﬁrmula [471:
names oh RMAO and TMAO by
foson ninethem Corporation and
reren- 31 the like.Such c4AOQis

[0055]

[0056]

[0057]



10

15

20

15 aluminoxane which as
improved in soluhilgy solvents and
a srorade stability, and 70 be:
specific, ft bs soluble in aliphatab
%M“Oﬁr@cﬁ%ns and alicyclth:
Me  hydrdcarbmns unlike
ooss;  alum:the-manes which are
insothbie or scarcely soluble in
e o e refie SR AS the Sohipetingese nevine 1 o
10 carbon rgpresentedaby Fermnulas-d21:20dependently an
integer orafd 131 described above [0059]
Furthers the organic a,auumoxy
e SOl THEITIEE S Wengfpe o prepared by
using  crorgaric @iuminureEC rayeempPouRnd other  than

trimethylagﬁg{];@ilnin’gxp%[)m %zd{glgre§echy Qumlnoxane [4]
by the I:.olicwing Formulaiil:

is general[éoﬁnlle[dcﬁl@%] Rﬁdﬁ. FédaAﬁ)l/can be prepared by
methods deA:I;@a@.u(BEAMORZ'QR@([O@E@CMZLS@H’] Products which

are pretpzi@j Re Jﬁpregth]Sdr at!‘ﬁaneeckéLHgl\Ilminum and
to 10 carbon atoms, and Re ray be
AL A P diffefent oM dach e are

commercial ptherand remsemsnanhydgagﬁm and TMAO by

Tosoh E’in@tgm C@rb@l&@@ﬂ @&9”&1@' QLke Such MMAO is
hydrocarbon group having 1 to 10

aluminoxane B f roved in solubility in various
carbon stomay.

solvents and a storage stability, and to be specific, it is
soluble in aliphatic hydrocarbons and alicyclic hydrocarbons
unlike 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 aluminumoxy compound containing boron
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10(:1-2) Compour;)d7 reacted with
the cross-linked metailocene
compound (A; to form an ion pair;
representeAt@Oﬂ‘&)mdo(flﬂagzaomeeriﬂﬂfter
referred to as 'the ionic compound”
or "the component (11-2)") which is
tehem- 41 reacted with the cross-linked
» metallocene coripctnd (I; used for
N—o—115 prdtlucing the syndiotactic
R’ propyl,@nqqqojymer (A) and which
forms an ion pair in:crudes Lewes
00611 acids, ionic compounds, borane
in Formu 0 pO ngesrae'gecrix ks)egber ro]cer on i
e lgoﬁboﬁndg each described in~ *°% "
to 10 carbjéﬁéﬁéseaplaﬁéﬁtaAﬁﬁ“é}ﬁnéwe as or different
from each b&&?@@@l‘kﬂﬁﬁ&@ﬂsg5mﬂ£aﬁn atom, a halogen
atom or a R]/@R@Q%éle group_ having 1 to 10 carbon atoms).
PatentApplicationLaid-Open
(II-2) Commangoﬁjg‘?ﬁlgggd’ Z@Paatéciﬁs—linked metallocene
compound (AApplicationlaid-Eoen
A coln\égd);lc_;gQ?é/)lg(%g‘r’e‘ggeggeqesrefErci):Ez%ntto as “the
o Apdgllcat!pn Laid-Open .
ionic compwoll-?goéwlggﬁomaﬁé—s?é") which 1s reacted
with the Raﬁeﬂ%p@lic&tdont@id—@p@iaund {I) used for
producing MQZ@ZLQ?’!&%SQYW%%Q@‘%% y%§re (A) and which
Patent APplicarion Laid-Open No.
e 307754/1991 Ahd OSP 3211 e comeosas
porane comfeprthey heterottely-epmtmdads cescrived in

Japanese QQQJSC&%M&Q[QPOHQ%SOQQP t%\% 501950/1989,
listed as well The preferably used

eentee g clpotticNit a Gompounde- 0021562,
Japanese  Feeivsentedeby the fellowing no.  179005/1901,
Japanese Jg%ﬁ%u'%%i@lZQLQOG%%d p%'?' %:OL RQ79006/1991,

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

[0060]
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[0063] In Formula 161, PP
includes H, carberdium
oaf,oxcmdum 10
Japanese Pa(;t%gon ammonlumpnosphonlyoqgco?}%,99 d uUsp
? nydaliBpLYithenyT cation: b
5321106. Weﬁpﬁ}m@a{mwmmg and isopoly compounds
can be usiéé%ltlg[hm@?@' @@Q;E@J”ﬁgedang@c compound is
de 6n) R- may be she same as or
= compennd fietent from each otfierand are
(00621 an organic group, preferably an
[chem. 5; aryl groins. 15t0064j ns
- ;carbsai um catien described above
| includes, to be
1.
R® R"‘“B‘sﬁémflc IridsulmMtdfodcarbeniwnc
r ationssyghas priphenyloarbenium
cation, trethyipcienyi)cFrtecaion
frisldimerhyiphenyi)carbenium
In Formulacgfipn dndthiedike 20f5065]Fhetion, oxoniun
cation, al’;lﬂ%i\dm CatJﬂ”&peCiﬁCphosphonlum cation,
Lon falex angtonlum catlons such as .
cycloheptyltri ation ferrgcenium cation having
trinethylansr.nriaa c-17jon, 39
transitiontrﬁéftlylaﬁ] Wmﬁ_uazlraﬂ)étﬁ(ﬁOp}feopw’be the same as
or differeatC&t;}Qm &Eihso&r&pyla{cmsiuﬁhn organic group,
oreferably ggtlagn trle buLasilammonium
cation, Lcuschutylanlnuanlum
tovesl  cation and the Like,
The N;%dtﬁikyzl&mmmmwimvgugnludes, to be
1. @s N,N-dibetnylaniiinium catepn ‘
specific, Tri-substitute carbenium t 1dns such as
triphenylcadfétﬁw_gﬁtmmuﬁféatmﬁéNmprg,M’cS@eenium cation,
tris (aimeti@ntametbvian: cation.anddthe. floc
and dialkylammohtnm. cations
such SS dlisopfocylamncmitua
The  gaticn™ dimyclofezytammenium e be specific,
trialkylarrm@aii,anﬁﬂd}rthesljke.as trimethylammonium cation,

[0063]

[0065]



10

20

[90661 10hospncntum cation
described abovo acludes,
specific,iriarylphosolichlubcationss
. uchas citichehylianosphcnium
triethylammonium cation, tri{(n-propyl)ammonium cation,
ation,
triisopropyﬁgﬁm@ﬂqawhwynph'aagplhﬁ:)ﬁnmonium cation,
triisobuty%&i@ﬂunt”ﬁé@i‘sk;miaw@%yl.N,Nwdialkylanilinium
ot ione Qpcgephgnitim _%ati(%g 81-,Ild, Lhe like. i
n0067 135225n0ng'the =" “aten WX
drethylani ggfipountdsidesc inetabovesnReftnylaniliniun
cation ancils p{ﬁfef&bunﬂ’ledfe@@%ﬁl@&l@@aﬁl&l@ons such as
diisopropy%rn]ugnge arytrpogn“ém Clatfll(e)g’lgnpnd !’Ltuls ti d
carticularfy sack-elabfy “* =" c=ton an
the like. ttiphohylcarbeniumcalinon,
00667 fimethyianilinium cation and
N-diethiyinnilinium cation.

The hbs5phon1um cation described above includes, to be

specific, OTHéHPREMItMSaltsinclugetobespsuch as
triphenylpi@@jﬂ@qium cation, tris(methylphenyl)phosphonium
cation, trps?&%L%Q{B?Qn%g)Ithgg;!r%lrgl’lggQl;ltolglylacrig the like.
rkienikra
109871 tetiahic(pentafThacmcpnenyliborat
Mon(ﬁ;ﬁﬁkph&*ﬂylﬁa;rbﬁkﬂﬁrEEd above, R®" is preferably
the carbenﬁ%gnra_'clgwgi(o%’S;Ddcitrggllélog%]or}l?&nxlgt?QHS,II and it is
‘tetris methylohenan;
particularigargotiiifitetatakis(eentafiuore ecation,  N.-
dimethylanﬂibﬂﬁﬁt&,ti49 155(\3}\5d53mmylinium cation.
pbenyir carbeniurr.
tottakts1pentailluordphensfl borate

e anidtie - Fd-{0069}ude: o be  specific,

[0068]

triphenylcarbenium borate, triphenylcarbenium
tetrakis (pentafluorophenyl)borate, triphenylcarbenium
tetrakis (3, 5-ditrifluoropmethylhenyl)borate, tris (4~

methylphenyl) carbenium tetrakis(pentafluorophenyl)borate,
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Trialkyl-suba
tutradamrnniumsalts,N,N- 5 dI
'salts, dialkastafmcfSum. salts and
tris (3, 5—dgmeetl|1iyi§gh_gnayrl]) caer%te%gugs the
ammonium sal The
retrakis eRFKYRSSRSTitUted “anLehisriukake
rooe91  salts include, to be
-1 SRECfic triethylammoniuunlettaphe
nylroratc, '
dialkylamfﬁfﬁbﬁ‘bpﬂéfmﬁ%aﬁ%é%mpﬁénﬂb“@ra@d the like
can be lls&,&fh]sﬂdﬁUiytl\)ﬁmmmwm 10
The E?Ig%g)y@—esqyslplet[gfg%’ ammonium salts include, to be
trimetnytauffeninm
specific, tetrak|r%%M3MPafé, tetraphenylborate,
tripropylaﬁﬁHMS$Tr}¥|&menMHat@trakiis(aﬂtr@yl) ammonium
tetrapheny!yllta)ger,atcer’itrg!e]ig'y]l;monium_ tetrakis(p-tolyl)borate,
butylammon1usttratruItls(penta{ftor
trimethyla%ﬁéﬁyl)boréiérakis (o-tolyl)borate, trii{n-
putylamrontfistnylattioniumtetrakis{pemalitor@eny 1) vorate,

N, N-

triethylam&%pl Qy"borats’ tetrakis (pentafluorophenyl)borate,
triptopylammoniamtetrakis1pentafl

FriproRy eI gEhsnyllborate; *I s tritrepyeorheny i porate,
tripropylam@mmomitirktetrashis {2, dottimethybce, trin-

butyl) ammorp_tl#nyt!l_tqgl.gt%’, E—_r;ii(r@{hgypglyn!)l )borate, tri(n-
ammoniumtetrakis (3,

butyl) amonégrallscsﬁmfé}flf)tﬁg ?]dctlé)’rﬁai:hylphenyl )borate,
eri(n-butylimmeniumle trakis 11 -trt) | tetrakis (3,5~
ditrifluoroll%légglmggby)lgogg‘peyl eState’ !Eggpr)—butyl) ammondium
butyl) ammoniumtetra-k s ( 3,
tetrakis (O"éﬁ]ﬁ/ﬂ&dffﬂ%ttylpltenyl I dioctadecylmethylammonium
tet raphenyl@(ﬁgstri(n@m@mﬂm@&ium tetrakis (p-
tolyl) boratgee,ltrakisc(i%gdgigcl:gqger%tﬁé(r:rlxrin%rcl:ltgndecyl tetrakis {o-
) methylammcriun
retyrbibersttatrapnenylborate, dicctafEEyitfig gy L emmonsam
tetrakis(pe}ammﬁﬁﬂ)ﬂiﬁahl@kiﬁép- dioctadecylmethylammonium
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tolyliburalra,diectadecydmethylaro
oniumtstrahia(o- 41 tetratis (2,4-di
methylphenyo.. ate , di ocylamsen

bumme'%tr? k Pt (@de Seqjtlrp Q J&fmethylammonium
eryl) haral a, oﬂoc

tetrakis( 3&d%§m&%§ﬂmﬁﬁ%€ Eif?ﬁtk:llgcylmethylamonium
cetrakis (¢-MIEEUM ftearomethylphery,1 )
dioctadecy gr@gﬁrdl ng t adds ylmeth. (-; M7
oniontetra kis (3, amditrf 1

et i rGathy et CT Bt ate  efiggipmmoniun and
the like. adecylsef hyl anmbnits and ohs
like. 0010! The
N,N-dialkylanie "alum salts

The Pinl\b“lfﬁdgiyfél‘hlelrgﬁlé(ﬁﬂé:s N?clude, to be specific,
N,N-dimethNediseihyl an ”nit*'et*apher\ylborate N, N~

dimethylanﬁtrrggrpemy mnEﬂ%’ludrophenyl borate, N, N-
dimetW. amhmustetra kis

dimethylam(]déﬁf&fﬁibﬁhﬁ(én@—]d}%eﬁ.@qmeﬁN}:N@enyl)borate,
N, N~ diethy@mmwamtiﬁpmmborate N,N-diethylanilinium

tetrakis (pmt!ﬂt\!§IB1£%%ggb¥Jphenyl )Nbgr@ie%hy¢anllln1um
N, Nediethylanilinium fel

Fetrakts 3y r%%hén%‘i%f‘ﬁ‘t&ylﬂ“ef\*(éﬂim we N2 4,6
pentamethyl@thydanitinium tettatignyivorate, N,N-2,4, 6~
pentamethyl;geﬂtrgﬂpnrp&b%y!p)entafluorophenyl Yborate and
borate,N,11-didthylanilina um

tetrakis (3,

o711 Sedltriflucmcmetkolmbenyl)

The QQE@&@&%M%“'SQ“& 15nclude to Dbe specific,
pentauxcocylannrnrurtetraphenylb

UTPROCRETS, BentamEthiBITiITM tatre e Porates
dlcyclonexykp@(zbamtﬂﬂmmplh@lﬁayla )and the like.
(00727  borateand

tetrakis(

tetrakis (3,5~

[0070]

the like.

In addition to the above compounds, ionic compounds

disclosed (Japanese Patent Application Laid-Open No.
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the like. [0071] The
diaikyiaTnnnni um%alts include, to
be specific, 20 di )1-propyi )
1 ejumelage;rmaait(: S:Lcants can be used as we
5‘676/2004?£§rﬂgﬂn8ropMer§?) berate, ° : =
viERest anyigyiciohexplamsoni um
00731 tetraphenyibPra le ant the like.
The [QQljczclgr]npaogrgjlstl%Qstcglglg %@%%Scan be used in a
. compounds, icfco:nrouod-
mErire of digelgsedeIepEveEsPatentAppl
roo741  ‘cationLaid-OpenNo 42
(II-3) Orgglr@?a?!nzxiongﬁg'onp O}Ibde: present appl
ea 'm can be used as without are
e fitfttatiofs 007 STTHe iofifc )  (referzed to as
“the compog@MpOtNds.describedbesed Bdon) used ror
producing élmlngl%tggttwo Q:gpmggg lgcﬂgger (A) includes,
thereof 100741 511 -3) Organic
for examplealuaélooﬁi; nic aluminumcffg%ﬁﬁxe represented by the
following mmﬂum]c@mﬂp@l]ﬁdeilcaapleX compound of a
first grou;(rget@!{evqu Q%mlllm% ggprpeggrﬁgdntby the following
BJ1_1T-3_) ! in the present
specification | used for 10
foo751 producing the s yndiot a otir
r>,21 REORYlene poi yeler (R) includes,
. for example an organic aluminum
(in noLmuJ.aC F73hoﬁtdari;%6re’§aevnf§dsbvtﬁ% or different from
each other fglfowingsFormula-i#t-and-amw akving 1 to 15,
preferably KW@Q”&Q!@%Caqmp,our\gpqg%ﬁgsg halogen atom;
. group metal slob aluminum
moie s pEpreséififed by thefol 1etwing T6 <3 » s =

number of O[ﬁb@l&lls a number of 0=g<3; and m + n + P+ g

Formula [

is 3).
The specific examples of the above compound  include

tri-n-alkylaluminums such as trimethylaluminum,
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15[0070] 514,11)1 M b) selsX, 11
n Fpfnala [71, R€3an R' malnc as
or di f ferent from each other and
*hylalu Presentcarb%n g[oug haVIng t‘!rtlcl)xexylalum num,
15, preferably It0 4 carbon aturns
tri"“ylal?w&"ém‘@s%ﬁ f[s'@'na logen a tcrp m
branched IS @ Mmberof0441% 5-L 2;LﬂliSoaropylaluminum,
trllsobuty?a¢umpr%[n Of O L‘Ea Ijs<e§ bet%?? ﬂlmlndm,
number of C erll p<3; 415 a Er'ci"
butylalumlqtg@’ and rtrEﬁ _pbt%yilbﬁéyéadﬁmm% tri-3-
meLhylhexy@ﬂﬂMﬁlﬁSt@Lmeta)b@MQle@mﬁwQdﬂ the like
43
mcycj_oal%ryl%ryﬁ)n}llgfﬂ%lnﬁrf(f?rl -n- butyléjiﬁcr%qlhoﬁexylalummm'
FrieyeloocilrifERyigite e riottylaiuminum
triarylaluﬁiﬂdnﬁheuﬁlk%;sbf&rﬂﬁh@dalumlnum tritolylaluminum
and the 1:HAlAyMaisminums such as iodise
‘toy luminumt
dialkylalum%ata¥%éimmrﬁfhai_gqae%nl@}lxéﬂutum hydride,
diisobutylﬂiﬂllﬂﬂﬂiﬂ hydride and the like;
alkenylalur%ri%éga@g)@eysr régdz metth||UE¥|aJU|g1!{ ) xB1ly (CsHig) 2
num,tri-3- methylharylalumlnerl
(wherein xtrl ZaDétﬁWffeRgﬂlémi;dmiaﬁrandrﬂ-]éé2x) such as

isoprenylalil(r@ﬁum and the like;

alkylalumu];[l!pyqllgglléyia%mlrglénl%wuqhﬁ§tncrxm methoxide,
Joheryialaminum,

s=obuty1a Y PRSETANIAUM SAd the
dlalKylalul’ﬁﬂ&l‘ymmmmum@kSldezazSthylalumlnum methoxide,
diethylalurt(ﬂgnegtyilo%tligmin&%ﬂ;{;&taqunilglymmlgyoryide and the
10 and the like; diadkylaluminum

hydrides such as
alkylalumirdﬁanm’@myha&ibu&i@&rurm@dride ethylaluminum

sesquietho%&§9@£t¥£@ﬂ%m!&ug@s@é[%ggogl e anﬁgﬂe like;
e:

alkylaluminums which have an average composition represented

trie

tri~-tert-

like;

by a formula Ra; sAl1 (ORD)y.s and which are partially converted
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aikenylairminums represenred by a
formula ( [aCilijrAiv trIP ;whereTh
X, y and z are ohsitive numrierh,

to alkoxisgnd z d12x) such as 11

alkylalumil@qthML%&wwngraqem9ll;xii(u%;mum phenoxide,
alkylalumiru alkorides such as

diethylal 2, 6~dimt-buty]- i
S CHstyUMInUm MetiRXiggenoxide)  end  the
like; isobutylaluminum etherida and the

dial kylalujrikf@;n qgi%gylasl%d Qy rgl@'gg“ﬁﬂgﬁusnlﬂum chloride,

diecnyan,SUch as dimethydaluninuz nie L .

Yo oxide, diathylakumintfigthokigar — chioride
diethylalugittutylatiminamshAtoxide and therice and the
like; 20like;

i lalumig}lﬂl}(ylalumingm.sdesquiaikoxidessunh ,

Y aaath “aliminuni‘sesqtiié:hogide, thy atuminun
sesquichlofygrgaturPhaim sasqeibutoridesandechylaluninun
sesquibromﬂﬂ,eauga;hglkgares,luminumr WhICh
partiall kbaalgeen%Qeavgra elcomposmon . ] ]

7 vepresented By A foriala atan e <vietninun
dihalide sOplsigsay BAdrwhich aterpartiallyne 1ike;
dialkylaluCORVered.44 tcalkoxide;.alko: . nux hydride,
dibutylalunllglllynli'xnyrpdear)rlxldotxlad?s" S~UCh as

diethylelandnim hero ™’
other pa)d:ié)tlﬁyla|@mh<?wnate alkylaluminums including
alkylalumird, Ediet-butyl-4damethylphencwid dihydride,
&) and the like; 5 dialbylaiuminam
propylaluminim dihydride and the like;. and
‘'such as (Jichectyﬁ ajuoninum
alkylaluminefﬁaxﬁ;é@’ are partially converted to alkoxide and
partially }dllegbﬁélae!bl,mimmgbIQ“Q@&QJ:LQMW'Q‘lyoxychlorlde,
butylalumin[pniIgllijtrpcpl'lxor!:qe’ dle'thyl_lall{nlnarp ; ;
bromidé; diia-T- CRIGHAE Afg-fiigyrronide and
the like. ||ke,
00761 alkyialuminimsesguanabnicasucha
wonpeSEthylaiuminum [180 sesquichloride,
httvlaliminum sesalichlocjge,

ethylaluminim sesquibromide and

the like; partially halogenated

alkylalumi..rucis including

P | D A PR D [ PR - [ JR
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15 dibntylaiuminum hydride and
the Like; 43
otherpartiallyhydrogenatealkylalimi
(in Formulpamslml:gggggr@gwupmlng, and R® represent a
drocnn dihydrides such as ethylaiuminhm ,
EeeEROHiRy dFidé, Prepylalanintii ghiydtide™ ¢ <"
atoms).  and the like; and alkylaliminums
LiAl WJQ!‘PD %ﬂ%}p\@m@!lya%)Q\é@rtﬁgetocan be shown as
o lalkch‘ide and 20 partially
T Halogenated, SUEA A%
(00773 canylaiuminum ethoxychicride,

Furtmy@uf{gmmgrQLPHIaQXythQJIQQﬂpound represented
eth¥laluminum ethoxybronide and

b T i | : w
Y TR L 06 76] " 5 fortviay, kY e vette e
organic alpeppeseﬂtg;@if}sLab@pﬂé(’j by bonding two or more

aluminum c@@gﬁweﬁghﬁr@tbyggog@t[nbggqg:rggpsted To be
havi%is 15, ﬁ)referablyto 4 carbon

e SEoA LIAT M (CTATS 4 angr = = 1o
as the aboheempbe showr as 6 the exarbdos
ro07s;  Of the above corpound. Further,

comnoungs similar to the rn Aand

Trimethylﬁuml *_1 trii sobdxtylaluminum are

ren by : rvAIaan] describe
preferably 8Spes o bertsed aswelyandd (17-3) since
they are rLQEGENIGAlUMINUM compounds
-, Obtained ps tgtcetr]ding two or more
10 alum:HUM" compounds via 8°°°+°¢¢  *>ov
which are pifrggerratorncanbedistedian be ve used as
well. specific,
A41:)26,1.11(CaH5)Al11Falbja and
the like can he listed as the above

tI11) carziepmpounds.. PC7*

The carrier (III) (referred to as “the component (III)”

[0079]

in the present specification) wused if necessary 1s an

inorganic or organic compound and is a granular or fine
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rrimetnylaiuminandisobufylaluminu
mare 15 orefe:rabl§ used as the
organic aluminum compound
sarticulatd k21 since they are readily
available. Further, the
rescective componencs described
Anonglhove Whish;rare earrietoni @ preferably porous
oxides, p@giﬁwatﬁaﬁa&ler can, beclus§edn§1§rals or ion

[0c80

exchangeablzeogg_z&g (|71 Carrier Tne
carfier (ITT) (reférred to as 'rho

(00811 component (444) In the orescrnt
Capatspe@ﬂ.r@@ﬁl@mllée!ﬁgg iﬁ@%@%ﬁ%@!’%!@s are, to be
speciric, @M 6 Eartlculate solid mutter
" [0080, Arour-LI, fhe Matdértc 2o 2 220
ThOg, Comp@emp@anﬁra$a?amtpmwsthe above compounds,

for examplOXid@S,-iNOrganichalides. clay,clay, .o, sio,-
ALOs 510 rgllrg)erasl§ orion5 exchangeabITe .

" amélAps compouRds  Toog Ty M0 nd e
tike.  Arom@apahecofdoeltrg wsed assthier: and/or AL0; as
principal cﬁ@gﬁ@ﬂﬁtg)ﬁmwﬁrg@ be
specidiuSip:, A1707, higO0, Br, in
07, 3707, CaO, TriC, BaC, Th07,

The COTAPIOSIfES DY Aiiktlires eoirfing threntain small
amounts oabO&éebGM}apourldSﬁates, nitrates and oxide

[0082]

components such as NayC0;, K,COs, CaCOs;, MgCOsz, NayS04, Aln(S04)s,
BaS0s, KNO3, Mg(NO3)z, Al (NO3)s, Nas0, K0, Li0O and the like.
[0083]

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
u#m, preferably 10 to 300 pum and more preferably 20 to 200 u

m, a specific surface area falling in a range of 50 to 1000
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10 for example, natural or
synthetic 'zeolite,“2107-Mge, 5107-
A1707, 8107-Tif7, Si0:,-V707, i
n?/g, preerZ-bgf%’t I%Z-%z%%hﬁ-gl%grgqglume falling in
the like_ fpnong them, compounds
? eSS OLGRIBHBinG 5102 ArdfSr ALTOT agve cersiers
are used,ppjnci]pals@@mp@m&ritSba’fead at 100 to 1000°C,
orereran1yPIEfeIred;. 10082) 15The inorganic
oxides descr Aced above' small
amountsofcarbonates,sulfates,ni
MaClGratesarcoxide:compenents suche used as the
inorganic Qé*ugzoph%’ Q?xZQgOaZic halides may be used as they
CaCiCh,Na730,, Als (S07) 3,
are and maiéﬂ’%@fﬁ%lﬁ@ff%%mTﬁPiNeg)ball mill, a
vibrating SthanO,t}éZ@llé?O a’rﬂﬁbtheo“k@nds obtained by
dissolving[%8%1gglbgagpa%¥?irpoar?o%%er}t such as alcohol
e L(}){deeslare different in propertied |
e B 4R CBIinG td THOPkIATS And thethe form of fine
particles ]fyr@duetii@ﬂtpmc%gesl,saﬂdsth@l-
ro0ss;  carriers dteferably used have a
: l|c3articltle diameter of 3to 300 pm,
*"*oretdfably 10 t6°300% 'm dnd thibrginerats  as
principal Pimegisiy 20101200 Xenuea speeheidle lamellar
compound ;§u£f@gr@>@r;§ah£@l_lrl@galQ%;@aﬂos%rgiture in which
. AT to 1000 4 preCerably 100 to
Franes SonY00" 4G afid g oote Voltme fafliRge paraiie?
to each opppfpreferably®Beto 3.0Fhend ions contained
therein arabg(\égagéra@.g.s a'/:—\e yzﬁgg'part of clay minerals
, ifearyafterat 103 to 1000C,
IS Breferably 150 TSCMC. T00BA]"  Foreeers not
only naturp|g@tke:McBre, snotanditheclikerpounds can ve

used as tnargbyéeglgyth@LL@OE\g@e@!&sthlléjQ§h exchangeable
The inorganic halides may be used

lamellar com ds

as they are and may be seats ulcer
(oosel  crushed by means of a bail mill, a

[0084]



vibrating mill or the like.Also,
compounds obtaihed by 10
dissolving the inorganic halides An
rorc @, SOlYENt such as alcohol and the . crystal
like and then preC|p|tat|ng it In the
compennds f5rm OFfiffe Particies by 'n type, an antimony
type, a Cdpr;e@i’pétalat@an‘h’ﬁeumdt&s well.can be shown as

the exampl%QOQSJC Sula”y’(%Laey I§ com Qqu?s and the ion

of clay minerals as 15 xxInC|paI
P Eehene R e SO ENTETAISE: the ion
o871 exchangeable lamellar compound
. ig.8.c0mpoc;,rid havinga crystal
saructure in which planes
pentonites kgl gl by dfifonic bonerares: nisingerite,
pyrophylmsup@taesednpa;ﬁaueslnmaeaelar@meﬁte, chlorites,
10 palygorskigy %W?ﬁkeb gr"l-]t% foc!’C%i nql loy31te and the
. contained therein are
He ek cRANGEABIER arge part of erggd  includes
crystallinqmipiefals: 20 COMPFSS SONmetals such as a-

r (HAsO4) o g)échoaglg(g%@relamg %04 Y2 3H20, o-T1i{HPO4),, o-
compounds., not only natural

HEASO) 2 MBS biit4ls6 Sytitietic ¥ -7 (HPODz, v -
15 Ti(NH,PO.).-gOMAGOURASs ean be used as the
ro0sg;  ahcva clay, clay nrnorals and Con
(. wQchangeable lamelar
Com Oun(% Tﬁ;io%a a&_g and ion exchangeable
lamellar co%pmrq:k&yud@ymmeﬁais‘aﬁﬂa radius of 20 A

or more wthQmi%g§12efdaop%X§‘g:g%| }9'9% lon method is
acklng type, an an7)hony type a

20  preferably &hlc/f tg/rpgorﬁ Zpﬁll”u%éyézﬁat’?h%ﬂy 0.3 to 5
cc/g. In Lmkec@aﬁcb@rshgwrpas volume is measured for a

include kaolin,

pore radius in a range of 20 to 3 X 10* A by a mercury
penetration method using a mercury porosimeter.

[0089]



23

10

15

20

the examples of the clay, she clay
minerals and she ion
5exchangeable 2arrv,ller

When G@mmﬁan@sba}z@@SZﬁb@b@\jemes with a radius
of 20 A orrzglael%lqg% KQQ“(DY b@e/@tqglggéa as the carrier,
e e hllbachl clay ms clay, allophone,

" Figigeldts. pyrophViiite; mica, doe il o
be obtaineqmontmorillonites, vermiculite,

00s07  Chlorites, 10 oaiygorskite, kaolinite,
- nachitd, dickite, halloysite and true
® qiké ﬁet?ﬁncéa%cﬁlﬁﬁﬁééﬁlré IBMeffaf preferably
to chemicalcorppound includes crystalline acid
00017 Salts of polyvalent metals such As
aZr(Mng0417-820,

R i“ﬁﬂieoﬁ S041Y, A- Z?ﬂl’f@%f?“es stuck on 2
surface arg3@Euo8T 1 éHaPt@ﬂl) exerting an effect on a
crystal st%I{lMl!Zydlngothe like can be used as the
R - -Sn(HPOds'020, y -Zr(11201)2,

“féﬁ““w HAZDATB1T. 0 B e fikaoees o be
specific, a[@gogiamqrhe abeve *g:ia‘;y’mglay salts treatment,

organic matmmeréﬂ&né&da@ntﬁ‘é@h@ng§@m@ acid treatment,
impuritics gpaar Scommlcunds a volume of
pores having a radius of 90k g rion therete,
a surface amgpres Wrdedds! rreasured by@ns such as AL, Te,
Mg and themﬁr}(éur&@eﬂetgatgergl@Lhogi§c&Qe. In the
lkali trea Iggrferablc)/ D.1 cc8g or more,
particufarfy nref(setrra Ly 33 7% 3° Proken, and
a change  fph thiseonnection, thie pore volumesst  apout.
rurcher, 1S MAGAsSHred for.a.paretadius NA..:c naceer
treatnenc, FANGE Of of 23 to3X10'Abya
mercury Penetration method U&iHG
derivatives gpdicuryporestmeterrd0099): face area and
the interlaéeg dlstaWQ%thLLe&QKEQQund
havinga volume 09 pores with a
radius of 20 or more crO Isms than
0..7 c(Vg is used as the csrmlem,
the high polymerizatimr activity
tends to be less liable to be

P P R |

organic

[0092)
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[0099] the clay and the clay
minerals are suh5€cted im
chemical tsmatmert. . [0091] Afl

The Qa]aaeﬁéNﬁlaQJB1@“ﬁ%mg§c§mgl§doﬂyabe a lamellar
10 surface are removed, treatment

compound svielerﬁng aan eﬁy_ectl ﬁ]hécérﬁsfgf\ce between layers
is expandegtppcti@=oficlayand the likereansbie ions with
different bgr&és%g@SIQ% Q{Q%%C%eirggtmerg‘l exchanging

- The %hemlcal treatment includes,
PROPEEEY 16 bé EPeéitic’ a&id Fféé%éﬁfléflkélike zole for
Supportingtreatmelnt,rsattslﬂe@tmemt,a@rg&m@ly called a

pillar. magtgrc;!g@gmﬁ@&mgﬂg U;le Iu<e£ﬂ]c@oduce another
the acid trearmenty 15 impurities

sHRstanes Uha’sltface arefembvad “ahd 12 compound

in the rengditionitheretosa surface ar@aus subjected to

intercalatlmr%m bya%!slﬁ@@ﬁé%@ﬂ% %’Jmunds such as
s Al, Fe, Mg and the I|ke present

e ZrClﬁ amcizrys?al[ ‘Strudtiire. TR tRE'SIAGR: @ TR
Zr(OR)s,  PRERtMETiERa crystalstrgeture of a hydrocarbon

group ancﬁla&%eis b_rQl;()en,Qqu aﬂeggﬁngsdiQxades such as
uy Stucture of mm clay is brought
[AL1304 (OH) 24] bOUZt 28 I)further (}/ﬁ%OCIégéﬂS and the like. The

above comppragtment eifacthecoeeanicratterion of two or

more kindstreamnt w&@eggml%egbove compounds to
lrﬂtemlatlrcglolecuIar comglexes organlc

demayafiyes and the like are” =/
atkoxides degmed; @id-idc SBrface @rearandhe like ( is
a hydrocar}th}e lf&@;mM@y&redﬂ-Aia'mm Q@Lrl]obc%l inorganic
compounds Sucanged JOOQle 5 O The ion

exchangmpou. d hay Be &Tandliar s = >

coszistent sempoundstayiis0 mcauséeatest produced by
subjecting V\AmEChmét§prg§dgﬁl\6@eﬁ4§y§£§c!§bed above to
1ntercalatlor|1| l%%ggg(jl%/ eXCIn Ing Interlayer
exchangeable *ntts with aijiferént o<ryezasing
them. AmorgrsE ulky tonsmakidg use Bfaminerals are
ion exchanging 5 property. The
abeva bulky eons assume a
p(llar-iike role for supporting a

| P L [ TR TR [ | P

metal
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grout andthe like)and

metalhydroxides such

on13C0(011)201'(%15r4(C111)41.:
preferred,]_'lantjc%§Mr(Q”99>g:i|dea,ndvtquiculite, pectolite,

~ like.The 15 above compounds are
FeEmetER SR d ISR OF i combinEtion of prefersed:
too93;  7WO more kinds thereof.In
The §%lquggfp§7e maltr)mg)zx scgmptq}é_ng% exchangeable
‘ to intercalation,polymersobtained
remellar BY Hydrotytitid rhetalsdikes:itlesene may be used
after subgdCh@SIBH Glk14 04111218, ba1l niliing,
sifting ang;%(eoﬁlé.a@‘grygeer,l”&c%eng[’g/%e used after newly
_ hydrocarbon group and the like)
adding andaﬁasﬁrgﬂqué&rtiﬁorﬁlaﬁﬂfr?@r subjecting them to
heating an@@lﬁﬂp@@lﬂd@ siehas.5104-and th@/ may be used
alone or 1rllKgmg§1gtpc% %uo’ym\rloegrtgnob:ee kinds thereof.
coexisterd as well. The pillar
incl(ndes oxides Produced by
when Subjectingdge-metal SOchidedonSused, a use

amount ofde%“bggaarg,oveah!rglz(é%g)!ﬁalcac!:rlngg]und such as
oot hAigsen layers and then heating ,
TEIARG dERY diatiig them alhig therfe of 3 ton
exchanging 'Eﬂg)@ja)ygranad tmgl@faytmﬂﬂ&fﬁlSn addition to

performance@r%s %@@t@fé?d’aﬁg i(_)n exchangeable lamellar
montmorillonite,ermiculite,pectclit

e Lgiiolite and SyrTTletic micitare reren: o
clay miner:‘partica|%ph‘na:@rﬁ@@hﬁh@@;@@}umheand it is not
restricted Cl@y!nmgrgia%mtgg«,ec@lgr%nq@ytoge artificially
~exchersoeaado ranwliar
SyntheSlZedCBII’(T)]dﬁcOtljhdTﬁ?aipbcéfﬁlggdaa%liﬁé)}? the clay, the
clay minergie afid mayibxe usedraftere 1ameliar compound

include ka%khm%g'n%ﬁ@%@lf@oﬂ@eﬁa}tm&@@éﬁ%h bentonite,
as ball milling, siftinw and she like.

TR ey nay holiSed after Helily® wice: syenesse
hectoliter geiding‘and adsorbing- wafer on

them or subjecting them to heating

and dehydrating tarmatment.

Further, they may he used 10

P [ L ool PR o Y- < T

[0094]
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20 synthesized products. The sped
tic exam:ales of thé clay, the clay
minerals and the ion exchwrgyable
tooes;  lamal[ar ctmpound include
15@9'iQritef'irr;Qngfl“!?cuaLlLQQitg)’lid matters having a
hectolite, bentptise, smoctite,
particle  qiefrhiculiteé; taendclitorsynthetic to 300 u m,
preferably'MiQa, heq@l|£QWbar1g\meaHk§)e organic compound.
Capable of belng given al_aiqugreggpngles thereof are, to be
particulAte solid matters having
specific, ipsrficlereiarnetertaliy raviee of-3sfons naving 2
to 14 carbaogténj;t,sp{Ef&rasbLyligeIOps&ZQlle, l-butene, 4-
. can be given as the organic .
e & nbin o Efigp™ e
teolpolymeqy it WS tHe exaiiples tHereof aree and styrene
as princifQ be;ﬁﬂe@ltkc, (GJO)IaQJmeﬁES thereof, polymers
having a ;}8[99L%gr?cqilgyayscgggpseo%l‘lcggnlgds by subjecting the
having 2 to 14 carton atoms such
above POIY§P§%tW|é?f@}}ﬁ\ﬁ5bZ?Féﬁlé,C:E_péiétnga,olymei:ization
with polard=dn@thylal-penteue-and thedikecagic esters,
maleic anhpgj%ipﬁldcg@pﬁr}!eeno&s’modified matters thereof.
(cedsolymers produced by using
he Aove \RAVIEY TR ane” antP styiferig o 21one o in
combinatiorg§f PrinCipabcomodnents;or
copolymers thereof, polymele
having a polar functional eapitp
e obtaitiéd By subjecting the<above”  used  for
producing {pOIYMEBES-tECOPOlYMESiZation Ok) can contain,
if necessagyr,aﬁapg)lxm%rizaogi&Qi\éVitpor%gL%Ii-_ component (IV)
monomers such as acaylac acid,
deseribed AEfylicasters; Malcac dnhytiimes components
described ag#id-the like or mmdifdmd mdtters
thdreof. 15 The above particulate
carriers can be used alone or in
) OoreE e SBTINELIONOF to or more kinds
thereof. 0036] The catalLystfor 01:
e ii.npoiycrerizetionused for

oroducend the syndictactic

e mom ame o~ o em bl v e AN e

Gran

[0096]

[0097]
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component) :referred to as 'the
component (MI)" irt the pro sent
spemificatiorO is used, If
Qk?ece%§easr;,¥1’tfo';r!:\beerthgvrpostgeo‘r organic compound
enhancing the polymerization
comperent wErforAZNEEs AnePthérproperties of V) in the
present Sp@hﬁﬂﬁ{ymeripmwcedng—c}a&ﬂbo\fer the purpose
of enhancolgrlgarugeorggyrﬁg'ilzgglblf{deégrformances and the
aicohols, phenolic: oornpc Irs,
properties cAthoX§lic aeidsz pho'Sphoruge above orgenic
compound ﬁ@fﬁﬂ@um&;ﬁbﬂf%&@ﬂd QEHHQQ)C{S, carboxylic
acids, pho%@odrggecoljnlégdngstn istu§po?f!_|cna(?ctipesalts and the like,
restrEmteo to therm LCO9dli 10
but it shaBraress BFprodiiciig the
(00981 syndiohmetic propylene pol ynrer
Process of (Af)J;ducing tl'IxQ ghr%lpagi)gmcegg%gPeQé polymer (A):
the usage of the respective
r Conipofients anid arfadtition Ordee respective
comporents th@peoh ateoptionaty: seleeted, and optionaily
selected, Jpc?tf}pellggyl@xgn@%ghcggdé égg s%“txywrrprarz]s the examples
as the examples thereof: 15(1) a
thereots method in which the caul- is added
(1) a meth@lonevio-thepelymprtatimndemicesione to the
polymerizat(?o)'x %J@@U)Od in WhICh rho
component (Hand the component
2e Tt ) Hi da0éd TS thEPetymétizatiorite comeonent
(11) are adevice |marroptionakorder20(3) an optional
method in which a catalysi
component prepared by currying
B2 metiRg cemibnihent () o thes 4y erepared by
carrying tfHS)-amdsthe componenrcdtyare (r1r) and the
component ﬁgpeageCagdgqetgotlxgneoqi;%ggjhzgtion device in an
A device in an optional ordcenT ;4) a
eprional erigsthod incatalyst onrroonent
(4) a me:pfeplared’lby @aﬂa}tiﬂgst:he:omponent prepared by
cormorent (TI) on the carrier (lII)
and Lho 000monerM (7) aim
added to the pplymerisstrn device

L A [ [ | A

In

order,
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In theTective merpffd. of (4) and

(A) in which the comp:inert (II) is

sarried, the componern (IT) which
carrying t&netgakiedmaybe-addendeif (111) ana tne
component Q?)Cea?esaé%bént%ntﬁyopgia)]mg:rgg{ic!p device in an

15 this case, cue component (TT)
ertional oty the same or different.
(5) a met(@iOlﬂ} whichA S&Cd{i@a@ﬁiﬁl%&ponent prepared by
carrying tgxgnlgr%ro]neeQE pggymr@ogxebycgm%g%!gg (IT) on the

( component (I) on the carrier (I:I)
carzier (Tgnd-a oY CavaimtmFeomponentice-
[0099)  rmsaparma by carrying the
m cfoionera () and the 20, .

component Ti")) oh :he carrier (fll)
°r more ofmiay BErprefimitiatiypcloyesttizgdray e brought
into contawith agvelefin, and a catalyst
compormnt may further be carried
on the solid catalyst components

I USrelifiifiarify polytietizédi, fefogl » which che

component Tie syntiptactic propylene.polymerich is not

carried ma&%l I§d9$at,a£@ergflgsvsﬂ§! Y@grlogéggal order. In
or copolymerizing naopylene with

e caser A TeastGRE difin SefScted 1gnor different.
01013 a-olefins having 2 to 20 carbon
A so@i@rg&g%@'%mgnpgppp)d%gge)dug ecrarrying the
the presence of the catalyst fcf
comeenent hIxitteldZing Giefin déScribécf sotid catalyst
component  giyove@d. PO103}Ehe poiwriariata (1) and the
component I{-J?)n gg'nt]k%e gﬁrrrz.%lbomqu gn‘ay be preliminarily
~ polynerizetionmethodsuchassolutio
polymerizedy Bolyriferization ratisperisiofft coteorent may
further bpolymerization and a-gas phases10 components
preliminarimegaggéﬂig.a(:tive hydrocarbon
medium used in a liquid phase
pclAsnerizalion method
incibdesrto be specific, aliphatic
hydrocarbons such as propane,
butane, pentane,

at least two

[0100]

[0102]
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hexane, heptane octane, decane,
dodecare and thé Tike; alicyclic
hydrocarbons such as
The Syﬁhepﬁﬂiahﬁep%éammem&e m is obtained by
polymeri er@e}pyLCXClop?ZQEane andeygewll’ge at least one
aromatic hydrocarbons ‘such ‘as )
olefin selbcéﬁcte‘_ﬁ@n mméﬁés lel*ei.ﬁ@ énrd) tﬁ@ carbon atoms
(excluding|u§eﬁ>}ha19)gemt9d19>{d5@&ragb%$he catalyst for
such as ethylene chi auras,
pdymerlmghfo%ahe%zgn% %l%moronAthane
(01031 gnd the like, or mixtures thereof,
the gNGholefins.themselves.can also be vorn o:
liguid phasseed a§ thelzsapll\{agnt 2010104 solution
In poﬁ/merrzrng or copolyneer i 7.
polymeriza@%réﬁllﬁﬁgw*ﬂﬁ &P}é{gg ﬁﬁ@n and a gas phase
method. Z@l&i@f&tﬁ@ieﬁtﬂd)cfﬁ%ﬂna@de{m&sed in a liquid
ha}/l 2 to 20 carbon stem
(excludrng propylene) uncier the
aliphatic SYdCaHEEBf tHE catalystofop, butane, pentane,
hexane, hepﬂiworozmgéOlelﬁEhgﬂSchimane and the like;
alicyclic @)pog})/cea’rlgbr?s é@cgompon%nte!r alflrge cyclohexane,
in an amount of usually 10-9 to
methvieyelop R neRf, preferdh y 1021 1o 1 gegarbons such
as  bpenzenqnoleper11:er@tthereaetionixe; halogenated
hydrocarbon\£0|gm§ 19105}%/113;1]5 Cglrlnpodnentchlorooenzene
(11.-11adamount :net a molp,
dientoronctigtio (AT-11OML'6f tHéto e iwholge ot  =nd
olefins theff@meeijon metals (M) containeddrc.
the cornre Y.I) is usually 0.01 to
5000p preferably 0.05 to 2900.
T PTHE Combotient1o ke ifPsaetants with at
least one @amaoOuNtthata mole ratiodd-2) flev10; 2 o 20
carbon aLome ggc%l grnoerlt (1 51 2() tot@elzl g’geeserce of the
transition met als ( (15 contained in
caralyst e GoMipotor? (1yis tisudtliytite =rover  the
10, preferably 1 to | .the
component: (11-31 is used in such
an amount that a mole ratio

A1 A OO\ L omamn L otimm e t omm o~ amm

phase be specific,

[0104]
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The component (Pi) is usec in
such an amount fifat a mole ratio
((IV)0)Ti-11) in usually 0.01 to 10,
component p{ﬁfggaprdzg“LC:agl £90§n¥vha§nutstl§l'ly 107% to 1077
_component (fl) is the component
mole, preltﬁa_iljg th Sl*j&hi%n %Oﬁﬁ:t t}ﬁéiraof the reaction
volume. — mole ratio 1(117)/(11-211 is
‘01057 usualee 0.01 to 10, preferably; 9.1
~ to 5 when the commoner; (Il) is
e FHEEBMPOnEnt (IEZ} atid i suchemeosns et =
mole ratiogni@mount thatra mefe-katiori-1) to the whole
transition (%QLLJ‘Q(J(MJ'T%))&J%QGSUQJlthe'O:cLortngonent (I) 1is
2, preferabiy .005 to 1 37 when
e 0 RhepcHBT(IY TS e bonTpoierig? e comsonens
(11-2) is j{e@)iB1374r amou/ temperaturesofo ((rr-2)/m)
of the cor@grllbmaﬂ%l—r}g thje ﬁ%_‘rtl&uprqgsriy‘ilgn metals (M)
containeg rESENCE of the olefin
" Bolyméfigafion ‘Catalystfalts inta 5 preferavly
1 to 5. Trangewofusualy -50 tee+200iC) an amount that

a mole ratlgretefaiblb{/l)octp ;n79:[1m-[n§1 atom contained in the
olymerization pressure is under a

component oléhgj)ltlbch %lflutshﬁasi:)?rghtion metals (M) contained
in the compgtmospliamicspressure-tos10 MPeeraoly 20 to
2000. gauge pressure, nmeferahly an
atmospheric pressure to 5 MPa
gauge pressure, amd the
The  polyraerizatiopsreastion carmbe amount that a
mole ratio Caﬁr\leﬂﬁb%byl@n}émwgdopft% 10, preferably
01 o s Whhatcp system, a semi-continuous o
System and & contintious systsmr® (11 i
such an amfyrthyart thepolymetization/candde is usually
0.01 to 10CRKded.NOtes well bywﬂé}{iqmgpi&m%m (II) is
the comoncWVO OF more stages having diiforent '
" Teaction conditions. & MokEcuser * mete i
vy 7 II-s\weight ofthe olefinrpolymerterasly 0.005 to 1
obtained can be controlled by
allowing hydrogen to be 15 present
in the polymarizazion system or

nnnnnnnn PN R (. S T

[0106]
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[0109: a (8) Propylene) a-olef in
copolymer> The propylene)
a-olef n copolymer (El) is a
when the copppylenes a~olefin-copolymer-3) .
01077  comprising a propyl ens unit in an
. .amount of hd to 90 mole % and at
ﬁrg) Léﬁee (o-_ﬁefp m | lééﬂ%Cféa ﬁ;b n under the
presence  og-clef inghavingy2to20-carbonyst f211s in a
range of u@&@fﬂs [%Qlyd%g pr%)&@@a%)))nosgb 170°C. The
amount of 10 to 43 mole %, and it
poiymerlzatlonh%reas&%éenzlé ﬁaVIﬁchwr_?.of usually an
atmospberifghmgin aocam't@aoﬁﬁgezdg@xiz@o preferably an
atmospheri&llmmgeewbj)cmismgagaqrg%d &%ssure, and the
o merizatzi:%og art1d a load of: 2.16 be
e according 1o ITE £85-6721 g™y methed of =

batch  systeptisfyingrat-teaistone oisthe and a continuous

system. Fﬁ@lﬁ@Wln&Je&lﬂ!fﬁgﬁ%ﬁQﬁ laange[QEZf.ied out as
well by arei 51 ;a s¥nd|otactlo bent ad ratio
(or) Measlired By a-NP4T5es pavire different
reaction  qpéthodtis 60 Yo0ramere;-«and:(52) the oletin
polymer obt.a&@cirmm&ccyrilsmgaygyQlllégmg)nydrogen to be
present llr[neagured at 235" 20 in decalin .
and VTR [6/10°minuted mdastred™= 3" ="
polymerizataop 299f3amel a foatktof 2015 kge controlled as
well by anaﬁt&HQEd.H}UtﬁQ ﬂﬁ;@n@?ﬁzlﬁﬁt@@)ﬁ When adding
hydrogen, anhgmpu%uOWIn% relatlorlallal(O% %OP
X)) :rmiHe 59 The propyleng °° = #ex 2
kg of the ogtiglef)n copolymer (8) comprises
(01087  a propyleme unit in am amount of
e 022,10 90 more 4 and cpolefin ﬁ
eXCFudl nq propyf]enéj ém 17aflon reaction are
propylene azotoazole@mgmeatéﬂ.ﬁsi iFeEayted from a-clefins
having 2 t(ﬂ%HEﬂb@I :LQO;Q 45xmlgjgug4propylel@). The o-
letin havutllc;“§ reg2ard the Leta! of the struct
oralunit derived from propylerie °F Pranched o
and the o-alebdu (excluding prop
unit having 2 to 20 carbon atoms is

100 mole S. [01121 10The a-olefin

..... P . T . Y o Y P N
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propylene) includes ethylene,

3-methyl-l-butene; 4-butene, 1-

pentene, 1-hexene,
olefins hg{/-irpgetpy‘lgl-egnggg%h 1a-bocm:£n%'referably 4 to 10

A 1-decane, 1- doolecene,

carbon atojgfetfféd@{ﬁ@ﬁéﬂ i:h\é:)%a%,lp;bérﬁér’le, l-pentene, 3-
methyl-1-ol-0gtadecenp,., eicasene aneithe s necnyi-1-
lu%%ie-rl:;ljlti9~Léleacléhee,th¥1§pde<’:e]ﬁ;bUtla—"pe?:%:adecene 1-
I-- M nexcnc, 4-methy|-f—perinene '
hexadecencg P q=etete are! preferred.[0113]-
01001 Among the propylene. u-olelir
<(B) Propy?e%@plcxgneerisn (cgo]ééggesr%ribed above’

a propyf -Rylene copolymer In one

he GPtheprolerinio entbpadimemts.s20propylens: o-
olefin copHp/r&-r.aaQ)ﬂsth@ zprgpebﬂlme unit in an amount of
55 to 90 m?ltplél%'&? ac%opegalé{rqgg’o%e%t:&ugrt}y{aélelected from o-
’ nntt originating in propylene

otefins Pegd@olntsibtiprefetably E3°to3% propvlene) in
an amount [FIO|& 5§mren<pr€e'feraably 10 10 2B:racterizea by
having MFRn}QJ?irég’ L’Qlélé)dnGe(:oLf _O.OIA[QOIQQ g/minute which

the prosagene- k-olefin

te measured Sholyners {6) be€otibék aevisciding to s
k-6721 anpropsieneetnyeneMAM copelAait  foilowing
requisites WHICh.GOMprSES a piopyierre unit,
Cr- ethylene unit and a structural
TS SRR oA (eTeTted 1o As AT RIAT by & To-iR
method is @OmMormgei)-0f 1-butene,
: an im nes)ggrgis‘lc;sqeth - 1-- nt'r?'ellgure a ’
fb . . z%\hr%§1-octene And ﬁ)i/vﬁ%zgé e
nSees i ish St ol (Mofe vy of thesettylehe?*? ¢ and =
load of Z'Mmtiscﬁttehinamasp‘fﬂmﬂrugﬂsfy the following
re1ationar 0ROl Q) of the HAG, corionorer
unit is one of the prpierred
HH9 embodiments. [0116.
1.50 ¥08heethylene-caprgynekriand the
propyl ethylene HAM copolymer
which are polymers tatting in the
above preferred ranges satisfy

[ R A (R R N PR o N PR A T

pentene,
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20[61181 The propylenea-olafin
copolymerused in the present
invention satisfies at least one of
The  theryhrolowingrteguisitesi(b=1, and comprises a
propylene Lth'ZQ an amount of 55 to 90 mole % and a-olefin
(excluding ﬂm(} yndic:tactictriadratioletratin,
triad 61 syn&ctacﬂcf[exec ad'by stons in an
amount of 13 RFI(0*70,MIR method is 60 1. or
(o111 wore; and (b Danill( rins ic
. v1§cgglayi iJ g01L/g2 measured at . .
133317 “in decalin and MER “etmat it
derived from%%lmmaiég,n?%@@amdeacP@a@g propylene)
unit navingOf 2,16 Bdepddeseribedoahove; .
satiety therelational equatj: 101101
L30 X Mf111.1:(32%:;7; ; Mr2 . 65
The XoMBI12Y Rinéy fthérequisiterfbrd (excluding
propylene) Srhﬁﬂdb@e&xw&(%e@ w{%zugmtene, l~butene, 1-
pentene, 1- hex 1%Ihe prOQ)/|engne,a Oleflene l-decene, 1-
copolymer (CY,M has a syndlotactlc
dodecene,  tHARF et G°CLst ratigadrieep, 1-octadecene, -
eicosene ansyﬁgiﬂﬁacti@i’tygaeﬁficular, ethylene, 1l-butene, 1-

[0112]

hexene, 4-methyl-l-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.

{01143

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

[0115]
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60 % or more, dreldradly 70 % or
niece and more p6r(éfecattiy 73 0cc
mere which is mas surea by a
MonJGkNQJ%ymleetthcﬂaﬂq tt@olﬁners (B} described
above, a p goyr%é]ﬁeeneethdl-e%‘e]a 'eHAIOinccg:oo ?nl mweg h i
%ES avinp an or ratio fa 1..3%1 in e @
propylene Tﬁéraﬁb@r@ﬁ}rgﬁgérhgdmal qo?j‘ductural unit of any
(referred C@rpﬁm|m@’ \A&t&&h&smdh@tﬁ%ﬂ@ l-hexene, 4~
methyl—l—pgri;gpyleagt? nglytrprl%r (351'121 agnd ivsdhich a proportion
preferred . 101211 The polymer
(mole %) Patist yirecranett(b-iFcaritse 20m» = proportion
mole %) o@btadned byme&pkyrlafiilm one of the preferred
embosiment JIMPYyieNe with a-01 ei in under the
presence of, icr example, a cabs
101187 mbs L with which eyncliotactic
The mb&m&py&eﬂﬁe@anc%fﬁgﬂcﬁﬂ, the propylene -
ethylene - &Qdcgpmg%rbewﬁrcgdg&ed o%?rr%?g falling in the
ormsence re, for exentim, a
sbove  preieatalystaescrivet fa: ep  REE 122 0h of  the
requisites B2-Thedr katio ds-eeteslrem:she
absorption Inaensities of bra (an
absorption inaensity arigrnating in
e PREHYTOf thieSetandeamitiitr a Part:sed in the
present intewhich-threer propylens unitsnasCs: preterably
0.01 to 10&099&%9%9/5,Sl‘flrQLQ_CE?Qngably 0.02 to 100 g/10
. syndiatacaic bonding) and 5 Ps
minutes “dh ab8dtptioh terisity dtigins tifig® 21° ko
zccording tin&ilyrethyls in the propylene
unit) in a "CrNMR specimen:
accord Iraq to the following
The EGUALIIN (27 HEfatio Ry Wetoo X used in the
present inlgfifibnlndhiscregard,a€one of the following
requisites ARSOrRLion griginaa(mg In mr 10
(absorption originating in both o:t
BTHE L ot eSS Byndictactio bond fandg=tter  trisd
an lootactic bond agbng three
propylene units, used for
determining PITT (absorption

L R TR Y W R T . Y T

[0117]

[0118]
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15 contintcosly subjected to
syndloLactic bondihg, used
determiningPrr(absorptionintensity)
syndiotact)@ir@bshggmlgg Qﬂg'n@%‘rﬂgm@ﬂms 60 % or more;
;absorption originating in methyl at
the second unit in a part in which
(b-2): an three propylene unitsiacel/s) measured at 135°C

in decallncmtlﬂbipug%%mﬁgg ad80: .ng 2 1oad of 2.16
o) descrlsbcggaclgﬂ!}c bonding,used for %O o
¢ dotermining PouT Jsr:SGrptigh 9 zetational
equation: jntensity)) is overlapped on
(01197  absorpaion originating in the
comongmer, she rr ratio is
Callipted Hom-tia origihal values
Firsyithoutdeducting comtibutierrofined.
(01207 the Car:CEP:Jr. [01231 53 To
be specific, the rr ratio Is
detdrminad" BY caZiyfime matterge: () nes e
syndiotact degerihed im [00181ctof5625% dipaecticity) of
60 % or mwtmgfiwbly 70 % or more and more preferably
75 % or mogeetv?rlrplnlnq‘eas ngOtaCtIQa»tlyl\Banrlea‘.chod, and the
meter:S Fdestribed in
propylene [@5]181t0°[8631<k of)ajisei Ratentr ratio falling

in the ah%ﬂp|lcﬁ89nh53L&Id Q@erhhl@tloll ty with the
oy dmtactlgop;g%zéggoz agd calculatlng fr(e)pged

anin egratedl |ntenS|ty of signals in
101211 the first region, the second recton

the adICkthe third:region.accordingeto (b-1) can e

obtained by cco:og_g/geaitllon 121 deg?erleletg o d h

above. 101241°10th the present™" " “9e*
presence ofnventiomrparticetarly theitim-vol syndiotactic
polypropyle@@ &tl% %9&@81@ Tah@ ygl!ﬁ'@/ be produced under
he Dresepcgl(—:;tfermlned accordlng to thde .

method for determining va"=>°" " 2t

[o122] syndlotactlodty parameter (SD

vallArdescribed in 155181 Lo

100311 of Tapamcse Patent

Application Laid-Open No.

FaYatwioleYatwieYatale NP +F o Y T

and

1.50
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mm [rbsm pion originating in
methyl or the secéid a tuft in which
three oropyiene units are
The CQ{]U@QQUSWSSU@@QLQ%EO I§rg;\aCJEQe absorption
mtemtlebondlgg used for determining Pr=
fabsorptfov intensity §8 oVenEppeyioinativg in
methyl of grpatysorption originating:inithe chree propylene

units are G&MQE@E”@" !nggJeJ]u&Sgﬁg mgcuic bonding) and
. abs\é]glye desécrlbed above. [0125' In
algrﬁ“géla nsi gncajtﬁlna/trhrg in all methyls in the
propylene vaiufeMR measurgmemids earfietdrding to the
following G}aRL:fQrexample, in the following
_ 10 manner. That is, 0. 35 g of the
e G pidis <86ied in 20 ml of
In Rexachhrrmbutadiererby heatingracing in mr
(absorptiogmﬁéqwﬂrgn |§ fﬂu{ﬁt@g mrqgﬁl@ % syndictactic
ond and glqtgost aﬁlglecr (05@) and then 0.5 ml of
ol ST atad BEN ARG IS Sadapey e uits, used
for  deterpnézto.PAN NMIR-tube havingiay)). absorption
originat1ntfni1mehdiaamelgtrlgf 7leEQti§lq in methyl of the
ccond uns %h§rged with. the above solution
subjectéd to meastrement &Y e mits e
continuous@@@jbvmem—]ssmdaowg7 pycieg, used for
determinln&\”\/b&me&SHﬂﬁgﬁaandfémsy or absorption
orlglnatlngmlarpu.faCturerdt?gn10700 Ltd The
integration fréquency is seffo ™ "+ °f the

second un18 Oeoao[aaraﬁ:or@ q?m?(ll}rﬁ[se)ﬂ:tth}eene units are
continuouslﬁnggﬁjgecebdz)tshalis&et,@igi ajg}@_mg, used for
7]g 22 In the prbpytene
de erminin Dsoe 10on in .is overla e on
’ E E[Téftn copolymer (3 u¥@6 in tapped
absorption s?ﬁ@%éﬁtfmventiéﬂ SAarHrinNSiChe rr ratio is
calculated V]ﬁGQMHBé dl-lg)glnalSi vgﬁgsat %255@ deducting
contrimnidl o(;ecalln angl MFR (g/10 m(r.utes)
measuredm 230f C and a load ol
101231 2 .16 kg satisfy the following 5
bele-situlequation: [01201 1.30 X
NIFR)=Ln 1:162.65 X MF



10

15

20

more preferably 1.80 X
tiTilhallS12.50 X MTRH The
propylene- e-olefin copolymer ;B)
To o§%§l¥%@9, tlgl% %@lar%'a@allse ea'rtrggrped by carrying
‘ des:crib:id above has a good
T Cottipatitility il U0°the syndicitactic method fox
determininpropy|eﬁ@<p@tymeﬁ%l ﬁiﬂéﬂni}Sor (sP value)”

described Meg&rlrgdtiqldgil of ar;])gnese Patent Application
propylene ashlefln copolymer 051

PO Satidtying the eusition testribgg= tntearaced
intensity azb@v@ﬂanlbeﬂ@b[@_medrebjyon the second region
and the thQJQpQAXmqgénjgilggopylgdeee\é\gatblon described
es:lief:In under the presence of, Ior

example, a catalyst with which

01241 syndlotacfic bolyprbpyleue can be

In tgg mgegtsgé(zg@lmo%gg u ar y the rr; value,
the presence of, for IS example a

" 5 ety dRSEBECPTALEP. THE abbvi ©re s
for determt@nahha‘gxcg.@@dt@@ﬁf}paﬁbﬂﬁyer (SP value)”

described Wlthxthé% %én%'@lﬁcug p!QaQ§éLagatent Application
émer A and is preferred.

D130] The pe'@a-oh-fib CopoRigear™y o © o
more and msatlsfyfﬁgﬂ@o%( 20-shows larger: value is, in
other wordQFR a&&pmﬁr&gcw%@%@{lgl contribution of
iscbactre pmopyrems- based

the comonor&eépa}]\ymers gt tﬁe orllgﬁnathr]g in mr (absorption
Originatlng‘O{[qutlAsfde‘sclHqunsyndlotactlc bond and an

isctactic N@Qrogﬁmgcmﬁ@@l&é@ (;ng.ﬁl’ts used for

determing this is compfderad to ohlgrllnle |n a '
T dililetonce “Hé Dedeer anTt Y apserstion
originatlnqn{er.tenta}ﬁglcem@npm@l@marLn methyl of the
second um»Wngm gﬁpoﬂerh%Mgre %Qg}:ylene units are
. l(g/mol) in the paper) of isotactio ‘

continuous 5o|suo (e)cpty enyo aﬁadlotacLlc bonding, used for
determiningnt@érrentarglement molecular or  absorption

weaggh (reported as Me - 2178

(g/rml) in the paper) of syndiotaialc

polypropylene 5 Thatis, it is

nnnnnnnn N A R R [ .

above.

Laid—Open
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[C132) 10As described above, the
CC iene a-o.iei in copclymer (R)
satisfying at least one of (b-C) and
originatinai_@)i@a@@yyabrhavmgnating in methyl of the
second ur1§felrpr§g}éllacr|%mlgh I%Q'ﬂeprr%nfslape units are
g from that of a propylene - a-ole
e o pBIYMET: having & T's6LaGHG s uosd  for

determiningtrpygture;sandiitiis iconsideredito overlapped on

absorptlonhQYQréé){Qle@QtLQn%U&QEUIQ Iﬂ %atwng the rr
atae desc%éegs considered to allmw int)
ropyaféne a-miefin copolymer (a)
(01257 to have good compatibility with toe
In mé‘a@ﬁ@%ﬂ@@?(& J:Q]vgﬁlje Tt]clij the rr; value, NMR
propylene a-olefin copolyne (3)
measuremen aS acnInSIC V|SCOO§|tyX[a§T]OerOTl P%e following
manner. 104 Q) MLR]; preferably0y5ecc:8i0:difgic in 2.0 m1
of hexachzgdg-\l\@g%m@fe:ryablxa]:lq O 71;hdsl‘/golution is
traced 9”9 fl}Jlrther prefferlably 1.0to 110
dig=Which 18 meastreéd &t 13341 0-° ™ o

deuterated m%cm|nd@22@'@3[ﬂa] An NMR tube having a

minor diam@@py}e%%elgtMarged with the above solution
and subjec t:CeOpOIym?l\I; F7m)has a 67 tto %250 1
which Is measifita 0000[Vms (257 " of =

GX-400 typeh% a\easurlng apparatus manufactured by JEOL Ltd.
The integra@l&&&ﬂé@ﬁiﬁﬂ@ﬂ@mchfmm)ﬁea@QQ}és.
uallytheglasp trarpigionaretained
by adiumentia) scanning

Next, Gealodrieicr(D3CI rreasurementss
01277 proferably 006. or lower.. Il the

,,Propegem- g- -olefin cobslynr (6)
“'hak &'SI858 Uransitigni™ = copoivmer (8) used in

the present invention, an intrinsic viscosity [ n ] (dL/g)

[0126]

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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rot(1qg) feiiims in uhe tabove, ), Is
06c¢pllencr a cold féslagance and a
low tpmperature chayscLemistic.
relationa1le@E30). The dl fferorrt ial scanning
calorimeter measurement is H. cci
but, for examplei In M following
1-50rvfarRet:” = rm) um parsl of’
more prefegggggus Eve USC is ohs toed with
| 5o"Shoat 16.€ 60 fp of Mee farm:de
5 RomE cﬂ‘ form 3605 an to
The I@@@@“&t 15—23@60er¢mwteeby satisfying the
relationa1%%@@&@%@@@%@3%@2‘@ has a good compatibility
with the snrgj?&gacg}lcjred b}l Seiko
instruments TR ard it i hé'y &t' = prefered:

foize1 2300/ for E. mlnutbg. Thsn, it is

The Q,ngignﬁrom ggﬁgxc QQW%@Q (%QOgZisfying the
equation desclllvl ana(lj olzfelscqeld eato (t)lood7 ;Eor izi
further 5 minated.Ne) 2 = mee by copolymerizing
propylene @éé%ﬂ&aﬁgﬂmﬁer the presence of, for example, a
catalyst tempeIﬁHHYEQ%lﬂ@G%QEib%o@QQ¥§lene can be
0d.e= 11MQr Cliron an
produced, ana it ma duced under the presence of, for
endothermiccurvein heating

Sraeles 2CUCHIINATEO136) LM ylicpylerreratesial bas
good compa,t)itﬁil&ﬁﬁ GmﬂChhmam&Migr propylene polymer
wei.gtitdisttlbiuionYlwfila,callbre_e

donstandard polyti)

[0128]

(A) and is
[0130]
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 to 1340

(1998), this is considered to originate in a difference
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68 weight-sverage mo)esular
weioht, Mn; umbéraverai weight)
cf pnetbrably 3..5 or less, more

between arprﬁfrggagéagésen@m fHJIQ&G»gqjgrﬁply(reported as
or uss asm.esmorei b) SOC

2.5

T S0 AGE1 The Bropylens - meiolefin o erorier
and an intqppe(B)used tanethepresent (reported as e =
2170 (g/mJnVQQtI%C%Qe QEOQE}&EQQXm polypropylene.
ot polymerizingens. at least one oefir

"' sélected FTON & olefins havfiigz” "= -
syndiotactig 20wcarboneatoms j(@)(c—leydiemglement and higher
MFR than prgﬁyl@ﬁelqmg@rath%sgggéqpcﬁrqt:gjre at the
catalyst tor olefin nblymerizaiin
"comprising a: least one 10
01323 comnoind selected from (I') a

As dg£%§éyn!@%m@}tgll%g§/§ene a-olefin copolymer
compound represented by the

® e olibwing Formula’iof; () i1y dn = = eotvmer
faving 2 sorgame aluidnuiidxys compoeundyon that of a
propylene - (l—lﬂg)la QQ@R/QW@a(}%%Cta%dlg\glpctlc structure,
and it is tcrggsgggég-hpked mOtalliovene' d
compound (1§ described above to - ™

is considefegfmoartion pairamed sHe3)panetin copolymer (5)
to have goﬁ]hﬁﬁuglallmwmmtl5 Q&x&lp&Un(Q) .
but the production process shall
not he rbstricted to the above

The process as {theireoulsizes ofithes an intrinsic
viscosicy PORYIENe:sa-olefin GOPRIS1:3) s o 5.0 arsg,
more refera“r§ S—’a.t(%szloeg- ()d]ﬁ/sgl eherl 61 r 1

U 0139] (i Formula [O], R2IB3 Ry 10 =
>-0 di/g wigppupsseleeted fionT a-hyerogen

[0134]

same [ 7]

[0133]

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

crystallinity of preferably 20 % or less, more preferably 0



ot

[
(=3

8 R2 andaroma or em,hydrocarbon
group add a silicén-cortgintng
o 15 5 wndroup, and they may be the same
as or different ft= eac ocher; 112
The %ﬁﬁyﬁdeare%ﬁéesam@mbmwr thehas a single
glass traSﬁmeng'-%peSﬁlﬁGtEd aflﬁ@m WRually the glass
transition hyn%gorgten a}pm’ g hydgokg:yagggfre]rentldl scanning
group and a silicon- -containing
catorinetergthim; R AL T11° arc the'same o lTower. 1f
the propyl-AtOM-Or-the S&ﬂd}g@@u@ S%L%C£egl;sg transition
temperature rpIm ai hydrogeq atom e descrlbed above, it is
c?rocarbon group coé a silicon-
excellent Jfbnlapli:ﬁrf‘g qﬁﬁhﬁ’apez’ 13(7’ RI low temperature
characterisgfidecu not hydrogen atoms all
together :ghat is, alt or R9 ,iH,
Oand P12 are not hydrogen atoms
délfifférgé?hesg?ﬁreiﬁch%%ﬁdiﬁgema?asurement is
carried oupe combiaedswith.each @Hﬂﬁ:rwIQg manner. An
aluminum oatloﬂ;p @(Qﬂgi angeagla%ent ngLLpabOuL 10.00 mg
among R9 15to R-2 may be
°fEE cUorbitied Wit ackbther to fermie  2007c =t
200 c/minut¢iNgs: k68401 andRare-seracrured by seiko

Insf:rumentsegl()d g‘%rnlgnlgr){egi l’épgog EO tl 5 minutes.
carbon atoms, an alkyl group

Then, it _shcoo;ﬁ& iri)ﬁ_] 24?6 EaW6rf%lthS Efﬁ 10°C/minute,

and it is NEQd at -100°C for further 5 minutes. Next, the

[0135]

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 standard

polystyrene, Mw:
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alkylaryl grpue havinto 40 carbon

atoms, a fluoroarft? grOUID havino

6 Le 20 carbon atoms, 8
weight~ aveﬂ%@rQQl&XEEyl Qrgypbhavr!gr%ez Ia_\geLage molecular

40 carbon aldats a chloroaryl
9 YRS TIAVing & Fo 20°Cattien preferebly 30 o
less and f%mﬂZQrafeha]kdlﬂtﬂk‘y|aryﬂeg¥pupneasured by GPC.
[0137] havin 5 carbon atonn, a brpmcaryl

group having 6 to 20 carbon

The éfﬁ?ﬁ?,né brb%%qkyléﬁypgmasp (B) used in the

present 1nhai\'tl|1rdg Zat0 AOcarben alomSmaN zing propylene
with at leng @gy!)g@ry@elgcqgg prcgrg 02< olefins having 2 to

carbob atoms and todualkylaryT
20 carbon @tfigap ﬁéﬁﬁQGWfﬁpdeetearB%r the presence of a
catalyst fatomsﬁlanﬁih@ylmaysrbe:zﬂﬂ;ﬁ Sa‘@bat least one

compound ?e%eqlgeqitiqgoqim(p:g)maeagrlg Cs)the Hegt metallocene
least one of 10 kr and RH is

comeoune > SASERE foriT an Aryl oAV (1 (0T
1) an orgarﬁq@%i@aﬁb@mﬁﬂgmp,(a—ﬁ a compound reacted

with the Ql'%!%@@!éér gg@ﬂ@obgh\/ingor%rguongo(l') described
carbon atoms A chidroalkyryi

above to Fomo Igﬁlg 7:1:641401%3”)6?] organic aluminum
compound, katom_e. Eadgv@tlmrylrgmspshavmg Ge restricted
to the abLQeZQ&@gQOQsStQmQ Qs the requisites of the
7 bromdolkylaryl group having 7 to
propviens” q§'carbor atdfins, ‘&n FochaRT -
(01381 group haying 15 to 20 carbon
chem. 6 atoms, an todoalkylanyl group
havinm 7 to 40 carbon atoms and
a fltoroaldylaryl gTO-AO having 7
to 40 carbon atoms; M is Tio Zr or
Rf;Yia carbon or silicon; may be
select d from halogen
,ahydrouurbon cro,jo, neutral,
ebnjugated or non-conjugamed
dr.ene having 10 or less carbon 20
atoms, an anionic ligand and a
neutral fligand which can be

R [ R 1 P [P [P R
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diffechloophenylUréthylenelcycled
ienyl1l1(2,7-di-teitu 15

., bityliducrenyl1firceniumdichloridedi

) - 7 2 ohlorophenvi)methylene
Rl el pen &erg) (3,
R, 6-diMerehutmilemoreny) )

~\zirodffiiumdichlori Cr,di (p-
chlofopnerlyl):nethyl ere
ppEnta)6l enyi) do ame tOn 'y
| Oca drod i hen z eimie reny )
® zifconiumd:ichiuride, 5d.
(u-ohloropherlyl)methylene
(cyclependadi enyl( -
tin Formulfoetaniettiyltatraiycirodicytloperitare atons or
groups selial&i@ﬁeﬂyll) (KCIQ/BL@E)dlleng%;g!c(ngon group and
a si11c0n-OGNEN, ¥l methylene (cyclopen--
(dibenzdfldor ny-1) zircdniamdich =™ 2 °=
different ﬁfepdaa,a] (Jﬁ}_ler;

R® and R m@l@ﬁ@ﬁlﬁ@myl(mthy&%e group selected from a
rogen a g Clg enxtoacqireoqye o, 2’ /-Th - ini
e oooeal 10 tar I gy =
group; R ai‘ijrcftljonfﬁl(fﬁfofﬁé,ad@ or the same group selected
from a hy&ﬂdﬁhl&fi@ﬂh&leu)m&ﬁm@ngroup and a silicon-

containin (C o%lop t dl I ;L;az’ 71-1dime

’ gdqr%y?i-g? 6%din%rt-é‘ﬁtﬁfluaorreeﬁiﬁ)“yd”ge“ srone
all rtogethsy torientdiehlofidet dix’, ¥ snd R are not
hydrogen a(@ﬁhlﬁr@pﬂeﬁm))cimey(ﬂy@ﬁeﬁ may be combined

with each &%E;lqgeggggdaleﬂ}{!g) gnzd éd_jacent groups among R°®

to R'? may be combined with each other to form rings;

[0139]

[0140]
R™ and R i
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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(-3rimet hylohenyl ) -3,

6-di-term-het 61fludrenyl ) fSO

J5eiohicride, chloroomenyll
alkylaryl %m%lgfl(ngCI&n]gNL@ Vﬁ)arggxeqyl)ns-?”a fluoroaryl

6-61) dichloride, di
P G Ehi6306 11BN I Hiethyl g -vianv! szoue
having 7 t(<cy@|gp@ﬁmaddm§_,)-a;20,h39:@,aryl group having 6 to
20 carbon7?%@&\@'t§rt§pigugl%ra@my%)Qup having 7 to 40
rbon a Z|rconb|umd|nt 1 oft-Jo, 20 di

o = (in-Shicropeny  iMeinylene o 20 s2reon etens

a bromoall(@ye}@per@&dreznyi@) (2, to 40 carbon atoms, an
iodoaryl %mﬁdq;pll-ﬂgylf%uc&enyb Zgagg&( atoms and an
odont ot -ngadlchlhorl' de,di (m-chicrophenyl(

T méthylene (tyciGpentatdirenys(3znd ey ney
be the sam@_{ﬁ_t@rp_iﬁ]gﬁyﬂ_fmgreﬁyﬂ_(oé}@?;" at least one of
R™ and RJ"rOiQ:A'eum@QiiCHL%quearyl group having 7 to 18
rbon a__ochIoro&henermeper))Gl)-

“(ortamethyl ¢otE Ydrodigr? ©° 20 carbon etons,
a chloroalzmﬁarbnyﬁmoﬁ@e?cdi7 to 40 carbon atoms, a

bromoaryl J%pchgdlr@ph%ﬁo)@%byl%%, a bromoalkylaryl
n(}cgcggcz%nccaaglcn)[/n , ,
(ectamethyitaVraRydréd( g, ¢=ouF havine ©
o 20 carbgparteasit ucrecryT-dichiorideydinaving 7 to 40
carbon ato(nm-glh|0£0@h§!?yig)&m§tﬁy|§ﬁ§p having 7 to 40
carbon aton;lsgyclgﬁlc anthzlrerLXI)H?(dé i b ili ;
bemd Isuor,enyl) ; 18 carbon or silicon; Q
may be selgcif:efl)rﬁmmdh%hqietride’dj/{rﬂcarbon group, neutral,
conjugated (éleEem@QEb\ngellf)Bélﬁmﬁém% 10 lor less carbon
yclopeneadienyl) (2, /-diphe y

s ey FncomamaicHloride; © i <o o
coordinate%ﬁ@r@p%ﬂﬁlﬁqﬁe@hﬂa@(@}l@l@ome combination
or differenyl c)oxﬁgimZEg:im,etand je[E'QHtleﬂé!;QECWQ to 4).
zirconium)diohloyM de,(r-

group havi

[0141]

The specific examples of the cross-linked metallocene
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10 chidrophanyl)methy7.ene
(cyclopenrailieryly 12, 7- irimethyl
phenyl) -3, 6-di -te
compound rgai;té)slélﬁwyildlnborgszL)aZi[I}I:OQigcm'bdich!) ref d
‘ oride, chiefopheny) ;methyfene (~°"° "=
to as “theyé%pg@ﬁtl_a]dl)dnyp) EQ? [rresent specification)
shall be s(d\bmexlﬂyjpm@tnyke) Tgo&'(;lf;;;:he present invention

15(1( chloride,(m-chloromthényi®™ ™
connectionme@dwwﬁéy(e%hyﬁwth&dieﬁyp3&m( shows a
scructure 2, 3,85 Zsketra-teri-Mitylilucrenyl). 103

octamethyltzelprlgygpégggcct;ltgpr‘!tgfel’ giene shows a structure
(p-brommpfy'neny methylene
represente?cyéidﬁéér}vhliadiéﬁyl ;a}?l dibenzofluorene shows a
structure EEpdéMlQ&bU;ﬁhﬁﬁﬁean) .
zirconiumdi at icmids,di
(p-broinceimum,
[ehen- 71 methylenecyclopentadienyl;
(3,6-di-tertr-betylflucrery)d- 20
@. eniumdimldordee,di(p-bromept
.Q- m ylene- (cyclopertadienyi)
ethyl:20:2nzefieurrinyli-
zirconiumdichloridefdi
pomephenyip:cttiyiena-
adienyi) (cctac,cchyit
odicvctopentafi:jo-erlvi)
-zirconiumdichloride di(p-bromeph
nyi):miihylene- 74

[0142]

hhip-hromophohyi)itethylene(cycic
hentacilereill (2,1-dephenyll
3,6-dietertehoiylfidorenyllzirconium

di (p—chloro&ﬁ%rﬁi]dﬁﬁtaydfrﬁjcyclopentadienyl> (2,7-di-tert~-

butylfluorenyl)zirconium dichloride, di (p-

[0143]
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bromophenyl|methyleee(0441cpen

radianyi 5

tort-butyliluoronylleirconirrl
chlorophen?iiﬁgl:@p'dge %@omﬂﬁg&ggnyll di-tert-
Dutylﬂuorggethzylene(cyclopehtddlenyI|(2 7-(ir
ioéthylphenylied,6-di-rert-But Sifluo
chlorophenpapnyoinichiurreichlorde) -
(octamethyd&&@@@gm%mmwm@ihw%@(&ydc dichloride,

chlor ennhadla*l;l] ”
e BT divethyiplieny s BEAT b

<ocLamemy{ﬂgﬁf@@@ewuellpemmmdq@tﬂlomd@odwm
dichloride(p br@dpm@gy&iny; Jmethylene (cyclopentadienyl) -

di (p-

meth Iene(cyC|coentad|enyI)(2 3,6,
(dibenzoflyoren zirgonium dichloride, i(p-
o uftet%l terh- rese e
chloropnenfiutyitiorenyieireoniemdichloridesenyl -3, 6-ai-
tert—butyldh(%@ﬂm%hﬁﬂy”' dichloride, di{p~

chlorophenyl ?ner‘! ;I/?QE Clogetng?gnlsp 27 dimethyl-3, 6-di-
(2.4 dieterr-Ghtvididorenyl:: Y :

tert- butyl%‘r@“@mﬂjmdr@h{eﬂde,dj(mhhrémi@ph di (p-
chlorophenﬁmw{meihylgyﬂEOpentadlenyi) (2,7-
trwmebhylp(n C{?pentgln@ §~ Cy{g?fgutgyelylflligggonlum
, . cyl)elrconlum 15
dieblozidegichloride,dAim-broneepherylmath di (p-
cl"lorophenﬂl&%@d%lQp@h;@mmyQﬂ (2,7-
@megm/loctah dradibeneciluore
1/ % ylfluorenyl)zirconium
2|rcon|emd|c oride,
dichloride, dt(nﬁﬁﬁbﬁﬁbéh@ﬁwwﬁlfh%%e(eyeﬁntadieﬂyl> -
(2,3,6,7- te@mﬂjhdi:ﬁﬂwbinYenyl)71rcon1um dichloride,

di (m- chloroga }aln!n%(gralhxdQ?/ggggeglggleeqsﬁrlgoJeCM -tert-
oyi izircchitim

putyliluoregieHioriele di(mebromophenyi)methioropheny) -

methylene ( cylﬁaﬁﬁey&@pﬂnmw&lhy_l ~butylfluorenyl) -

20h||benzof|norenyllr%lrgonlhredlchl N

crida,di(m- Orcmcpheny"l- s

chlorophenyﬂé%ww®ﬁ%@m@ﬁw7(@17 41dh0ny
[-3,6-dletert-
eyi:zirecrilindichloride,Olimehromo

nhenyll- methylene;

DY DY P [ B |

dlmethylph’en

zirconium
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Imet-butylfluo-enyri zirconium di

chloride, di ((er methyl ccc'.

(cyclopentad) enyl ) (2,1-
(octamethy(g'!m@ﬁy&mq[;%lagre§§g)l-zggg!?h-ium dichloride,

N butyifltorenyi) zirconiumdi

e GG Uorapheny ) -

{oct amethy(@q’t{}e}!yd}y{}@m](@y@tl apemlfehldﬁmqu um
dichloride) (2,%@ @FZh-ltgztggn-;%%npcngYLne (cyclopentadienyl)~

, fzinconimndi chloride,di (p-
(e TS BPREAYI P hurihylerfs “eybidper i tm-
chlorophenjr_ladai’emw)e(gz,yal-@brtt@ﬁiZHybu@yifdiphenyl~3, 6-di~
tert—butyl;LQQE%QM-)QEQDlQi&p'iCdOpu?ﬂyyride, di (-
S meth&ene (c%‘clopentadieryi . .
chlorop en)jJs)_maic_ lﬁrlﬁjﬁ)sﬂ ?é&?%dﬁiﬂyl') \(]?O7ﬂd1methyl-3,6—d1—
tert-butyl Zrgomibmdichloride,di dichioride, di (m-
chlorophen;(Q?JQCQ§lQb@(@leL£g@UAYA§ﬁ¢TZ ;7=
Crimotn l(cycjepen_t a_dr nyl) ‘ .

e St aime S oGty BT Z s
dichloride,enyD di (m~

chlorophenﬁi)rrggmmt@@f-&ggﬂ(gﬂgggpb,eﬁyl

(@inetny 1o ENIZIENE- (Cycloperizadi 2)=1)
1 1yl ny.)-3,o-gdixtert-bu 1) 24 K
Oétamerﬁylﬁ Y uorenyl) zirconium

aienloride mhytrodicyclooentafucuenyk)eosentadieny1 ) -

(2,3, 6, 1-ceZifGORiUMAichloride,di  coni un dichloride,
di (p~bromo gglqgoegkbgnr:ygdr?ethLylece-l 15 —di— -

‘ “teyci fopentadi-€nyfi(olibenzefi - '~ ==
butylluoreigrenyl)-Pircertutadiehtorides db-sromophenyl) -
methylene <CQQIHQQWJA%UW)@?@IW@@Qbqu fluorenyl) -
trycl%g)ehqzadietyL) @, ‘
7-eriZZ(1|e(ﬁr)}ﬁ§, 5_ di{p-bromophenyl)methylene-
(cyclopentad}'steﬁ_bmymwpewheirpg@ﬁizm]di;renyl) _
zirconium Ch|0r<igﬁ;.,1@jié_@,' iOdOpQQWL)omophenyl)methylene—
(cyclopenta-ri.leend(gﬂI olcegme thylget d i

(cydiorentadie’-direthyls; ggpeprauorers?
-zirconium art-hgtylflererenyi) zireéomigmmophenyl) nethylene-

dichloridedi (p-indiophenyl )- 20

me rhylehe (cyclotertadlonyl) (2,7-

(trihy_pnenvl ( -3, 6-di-

zirconium
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ce=-Zaityllltorenyl ) zirconium
dichloride, di;)d-iodephenyl) -
methylene 'cydldpodtadieny; )
. (2,7- dltrethylphenyl ) -2 . .
{cyc opentédaenﬁllé[gfl rb fﬁélrllla%erné/ﬁﬁjrconlum dichloride,
di (p~ bromqg"gﬂgﬁﬂ@ﬂrhjkghe cyclopentadienyl) (2, 7-diphenyl-
3, 6-ai -tesOHEE;CHROcodNenyi)- met(mé;l—l%@%e, di (p-
bromopnen.CY cI(h)oentad (lan") (2, 3,-left - 78 _
ALY —{WHOFEZITRONIUMY 1 jfy Tgoimethyi-3, 6-di-
tert—butylﬁé@r@p;(mugppﬁxem Whlpﬁzesnyw' p~bromophenyl) -
methylene { @@I%%@eWQQQQe@%%YQ;Qﬂ) ~3,6~di~
fertobue 1?1 -di tolr t9 (elfluorenyl) zircon i
Y Umdi ChIGHTS d-T (et fr tiSroco (P-oremerhenyl) -
methylene m»yp_oghnaﬂyﬁ@m 2|‘hy|m@ethy1pheny1> -3, 6~di-tert-
butylfluor@%@lgg%tgm or )éliah(L%rL@_edi_tergf(g—bromophenyl) -
methylene 2UTY Iflugrotzany(lzI zirconium i
vrene (Giehioride. di en-tritlZo gtk 1=
butylIluorprhzéhzy'r?o'xnethy|eﬂeh(ey@|e, di (m-bromophenyl) -
methylene ( G&HQJQ&QQ&QQMD 12,7-di-tert- -butylfluorenyl)-
(cctamethx oztanydroth ben nor]
uorenyi) zircoriumd( chi GRdd;> ="
(CyClOpenteﬁqeanpLﬁ)ﬁo@Fﬁ§qqyfq§kN§ﬁsqorenyl)21rcon1um
dichloridemethyjﬂﬂeo£o§ygﬁj%@ml@gjﬁmy&yclopentadienyl) -
(octamethy(gcott nl%gh}lltgng‘lh o(rerthICyCH Open i i
aluyorenyl 25 rlon(ﬁr}l\-/é zirconium dichloride,
dai m””“ﬁit‘ﬁ%ﬂﬁé@?%ﬁt?mmommdl
(octamethyidé’d W&Mk@ﬁl@ﬁ%%%régyﬁ zirconium
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cuMataydrodiheozolluorenyi)
Timoniumdi chloride, di
(ortrichloremrethyirohenyl)nerhylon

R [ T Y A N . AP

dichloride,



10

15

20

(cycropencedieryi)
(dittezzofloorenyij zirconiumdichi
ride, dirichloromethyl -phenyl;
phenyl) metmﬁnlg)/éy@g&r(glggﬂeg%*l (Ze?t_—
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outylfluorea?u()él r?loéhlf% ociﬁ)hlr_oride, di(p-trichloromethyl-

phenyl) methghranid) etyie elcyaidpentedienver:-
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dichloride, di {p-biphenyl)methylene (cyclopentadienyl)-
(dibenzofluorenyl)zirconium dichloride, di (p~-biphenyl)-
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phenyl3; 6-d -t%ﬁt “batytf Forenyiy’

(octanethy FirsHAi UM dichieridesdi{3; diditr( " dicniorice,
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di(3, S—ditlgiluoromethyl—phenyl )methylene (cyclopentadienyl) ~
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(2,7-(trimethylphenyl) -3, 6-di-tert-butylfluorenyl)zirconium



10

15

20

dichloride,di (3, 5-ditri fl
horemerhyl-pheny)meinyicne-
(cycl opentudienyl; (2, 7-
dichloride(dimuthwpheﬁylgglﬁmgrret’ihyl~phenyl)met‘nylene_
IquoreryI|2|rcon|um

cyclopent?u%lyoncfe d (Jéwethylphenyl) -3,6-di-tert-
putyltluerinifitforermpiryl-phenyi) miethre di(3, 5~
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tert—butwfﬁ}é@@mma&iﬁﬂw ) (2, T.4zn y-notylf di(3,5-

uol em ) Z|rcon|umdr Mir/ride,cit ,
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di (3~ chlord*etd]:@dzl methylene (cyclopentadienyl) -
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N entad|3enyl)-(2 7-
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but lfluorC|Ocentadl dichlori. i h -
Y 2’36, 7(6tra-tértimiaifivicrényljzire coaenenys)
methylene- mwmw@qﬁmwegz, 7-dimethyl-3, 6-di-tert-
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pethylone c%(l:(l)o n(%ngadleryl) (2t7 -di- ;rlerr- i
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terc-butyl @Beehioramap ot , nu( Lhykeheide. di(3-
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(dlmethylphoeé}é};t“n (!(:j)|c}h%gf bu ylfluorenyl)21rcon1um
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methylene ( QEY%@]:Q@)J@%@D\{J-) &, 7T-tetra-tert-
butylf*uore(n lg?{pceotrnXIO(:nah}/dlcsabecngﬂEgo
efyi zirconiundichi 5 d  ©FPTerrorenarhay) -
methylene (({@l@?ﬁwmhtﬁy}mw@mlfluorenyl) -
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oamethyILetrahydrodlcycI
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dichloride, d|dﬁl@r@é@dﬁ@ﬁ@ﬂﬁ@r@@a@ht@@lopentadienyl> -
<octamethylGIl%myJ%@né@YﬂQ&@ﬂM@i&E@W-) " dichloride,
di benscilporenyl) zi noon] um
dichloride, di (3-chioronaphthyl) -
methylene- (cycloperatadienyl) 2,
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dichloride
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‘(myclopentadieny1.) -
chloropheny@WeﬁhYﬁe{opentadienyl )=

dichloride
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(octamethyltetrahydrodicyclopentafluorenyl) zirconium

dichloride,

phenyl {p~
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lorost dlchlor de d|(l 5-chloronahy!l -
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aicnioride 10Lert-butylfluorenyi) phenyl (p-
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horonhen 8-di- therlt 1belifylfl uorerd\yl) Z|rcon3|urr i

P dichioride. di (50T bronaphitlyn’s ' -etrater
butylfluorqrpdihidenéicycloperitadienyd; ;2, 3, phenyln-
chlorophenﬁ)n%t@tiﬁané-éeﬁﬁ Qétb&i%;huwefw) tert-
butylf luoreélrgoprlgom di. Cblcrggrgc% --I\éleer){l 1 henyl)-

chloro rieLhylene phenyi (hentoropheny )
methylene (W@Te\'ﬁe(ﬂﬁ_@lényzyfg’t?rt-butylfluorenyl) -
zirconium -Oh-Ia{IobLHMﬂUOI}%QMﬂ Fm%hlorophenyl)methylene—
(cyclopenta 1er[“L!r(nog‘lcCrrhel‘9hrlde hC(g dib f1 1

(p-chloropherry rleﬂ%fleonle-enzo poreny
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(cyclopenta@fd‘iytema%gyuwgﬁewag&ggi%ntafluorenyl)
dichloride rlneryl
200fr|oroéﬂ§1enyl y mé%hylcél%%mpheny timethyienes
(cyclopentaee?d@zémd?é}y]fenw zirconium dichloride,
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trifluoromycl}gh%yﬂzlanegdylgjlg gjgltg'ng@MLx)yQ) ~{2,7-di~
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tert- butylflhi: S}é]r]éﬂ\c/rnlum dlch oride, phenyl (m-
trifluorommfhw%de@ﬁ,}lix}e(@y?lopentadienyl) (3,6~di-
tert~butyl}(dj$%dhylgnﬁmi 3 6 gi'cqgﬂlég,conl phenyl (m-
trlfluoromet } I%Dr!orlgﬂeith le clo dienyl)-
f Fcichenyi ?ﬁyﬁ ey
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(octamethylt raJ¥ gngdAlS Lo en r
Rioropheuyljmaehylena(dyelopan™
dichloridey tad|eny">henyl (m-trifluoromethyl-phenyl)methylene~
(cyclopenta(:anyQ.'(tggggwﬁﬁlgu%@g@lny%g’rgggium dichloride,
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phenyi(m? cRTaFOSRGLLy. oo orentadiont)
2, 7—diphermeLh;ﬂeﬁe(wet@yédenyr)(@»ﬁm aichloride,
phenyl (m—tﬂtﬁﬂ.(Sngyu!fd%Mmﬁethylene {cyclopentadienyl) -
zircculdu.cloride,ohenylim-chlcitch
onyi)rethylene- (cyclopen3adionyi)
(octamethyloctehydrodibencoiluiird
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‘cympe”tﬁdé@ihﬂ}lgné“ (Eyelsoentadieriyi)sd -tert-
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phenyl (re-7r: fluorometfy'nyl-phenyl.
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, ~dich1or:Li:et phenyl
dlcmomde’(m-triIidedizené’l‘?@ﬁmybﬁﬂéﬁyfmphenyl jmethylene-
(cyclopent{thethylenentoyolopentadienyl) -  dicnioride,
napnenyt (n-CrOIRGETIYE 2, 6:-0iion(GeueBby 1) 1, 5
y zirconium ciloFrioride phenyl (m-tri
R GSTC SRy RSI VI Nty diehioride,
naphthyl (m(@ym@g@madimyhé2q7elopentadieny1) (2,7-
dimethy1—3,thfl@@(@[%%%mﬂ_sﬁ 1)@59&5}@%"”” dichloride,
Ifluorenyi zirconium disni ¢
naphthyl (m—%&éfﬁﬁ%}ﬁvlmfm_yﬁ?rle (cyclopentadienyl) (2,7~
(erimethylfjeorornethyphepyk)imeonytone-coniun
dichloride,(C)/_C'lopentadiepQQQt 2yl (7m-_—chlorophenyl) methylene-
(thimethylphenyl -3, 6-di- Zert- het
(cyclopentaﬁfﬁ?wéf_é,_ﬂyﬁwfthylphenyl) -3, 6-di~tert-
putylfluorezifcoritmadichloridejehenyl{m- tri  napnenyl (-
uoromethyl -phenyl (methyl ene
(tyclopentadieny2 ) (2, 3, 6, 7-
ietra-tert-buiylflusrenyl ) ZTL r
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tert“butylélllgrhagw yzrprglorplbr!orld%KCQ?B:hyg,yl naphthyl (m-

. (p-chlororhenyl methylohe

trlfluoromf’bv&r@b%ﬁf )gé‘ti@ﬁs&ﬂe (Gz,clppentadienyl) -
(octamethyajphmyadﬁsﬁdﬂlﬂ}ﬁﬂanbutz)dre&;lium dichloride,
naphthyl (m%gpfqﬂlyrjé)ne%gﬁgn( UmdiChI-Oride,

naphrhyl (p-chinorcphenyi )
prenviiret ilstiyteHEneyigpentadienyi ) ;2,
(octamethyll eﬁﬂﬁb@ﬂay&dlﬂﬁﬂtbﬂww@[e{lykpnlum
dichloride?'* rconiumdi Chl Orio'nealﬁrlgylhrl;r—]yrlifluoromethyl——
(h-ch_oroznhenyl ) methyl ene | .
phenyl) metW&rdB/éhT&eﬂaaéihiﬂjlcz’dl?_erﬁﬁfluorenyl> zirconium
dichloride,Ohy|phmy{y])(ﬁﬁgr6fdjeﬁﬁfm&j:yﬂuﬂe@l)methylene—
(cyclopenté’aggmlb (%!rﬁgﬂl&ﬂyﬁg, 6-di-tert-butylfluorenyl)-

dichloride,oaoldim,J(p-chloropheoy
zirconium i)_dziﬁk\vTIOéi_de, naphthyl (m~trifluoromethyl~phenyl) -

methylene ( (@Y@i@p@ﬂt@dl@@;ﬁ—(cdmwmemhi& 6t

butylfluore_rghggqgtonium . dichloride i naphthyl (m-
butylfluornyl)zirconadi?dichloride,n

tri fluoromeé fﬁ?ﬁ(ﬁyaﬁwﬁjﬁﬁﬁéwmﬁ%ﬁw%ﬁéy (2,7~

(trimethylp@Wbp@ﬂ&di@Ekautylfluorenyl) zirconium

dichloride,2’316’ZQL§E§£?’(}!§Z§L—£ uoromethyl-phenyl)methylene-
buiyifidorenyi)zircriniumdichloride,n

(cyclopentagjbarrﬁ(ﬁyi2(,ﬁ(—)(dimethylphenyl) =3,6-di~tert-
butylfluorenyl)zirconium dichloride, naphthyl (m-

trifluoromethyl-phenyl)methylene (cyclopentadienyl) (2,3,6, 7~
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" aron-ethyl phényl méthayiang dtentozide, (oo
tolyl) (m- Cr(byemmwmfepmé .C.yclopentadlenyl) (2,7-
dimethyl~-3 (Qalumﬁmyl:tﬁm@(hng(Jigy&JQQeﬂ@loride, (p-
tolyl) (m-ch oroorehgﬁlz %étrcolgnlgm dlISh |On -
de.naphrinyi (-trifficirspeth T“yl e
(tri methylpﬁehfér)ye,rﬁ-éifhwgﬁ-éutylfluorenyl) zirconium
15  dichloride (Cyclopentadia@yk;1y1 ) {(m-chlorophenyl)methylene—
ilberizofluorenyl) zirconium
CyclOPentadlléfﬁ grlge napnhglﬁzlllphenyl ,6-di~tert~
butylfluorWWqﬂﬂBMmerhbempromethykp*-tolyl) (m-

chlorophenyﬁumtblﬁ{rgy@nﬂg@ﬁga@%hyl 2), £,26; T-tetra-tert-

dichloride,

bueylfluorenyplg)yce m dichloride, {p-tolyl) (m~
i- tert%utylfluoreny

20 trifluOromeiWéﬁﬁTﬁ%@l@FﬂWd@,ﬁaﬁMﬂPyﬁ{Wl) (2,7-di-
tert-butyl2GHAsd, UQIABLIthyl- p”e:i’tMl)omde, (p-tolyl) (m-

eth Ien cytippentadienyl) (2

trlfluoromem }:¥ rﬁ/ L¥A PQ cyclogen¥ad1(enyl (3,6~di~
n et CCI-

tert- butylfluorenyl )zirconium dichloride, (p-tolyl) (m-

trifluoromethyl-phenyl)methylene (cyclopentadienyl) -
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bucyl.fluorenyl) zirconiumd(.

chloride,naphihyl {m-

trifluonemethyl-pneryl

nueLhyLeueoperiladienyl 1 ;2, 7- (
OCtamethYéOCMhﬁ%Jﬁ.%bﬁm&fﬁybre@/lBZiéﬁoiaéPm dichloride,
(e-tolyl) (-buyylfluerenyi) zirconium di
Phenyl)metmlggq@@gp@mwl z([,n?t”

fllorometryl ohenylimethylene-
(ocLamethy(éi};élaoyﬁé?%{égﬁlléﬁmt?f,?o?nyl zirconium
dichloride(d|methyiplhemy|-): &l&%ﬁ@m—phenyA ymethylene-

(cycl open*QHLMUJ'?’IQ}rtlaer;!yl}l%igpg@iymrqlo%hum dichloride, (p-
de,napttrylui tri tu0|comethy

tolyl) {(m- trlfluorﬁlgﬂthﬁéﬂﬁwéﬁwéthyiene cyclopentadienyl) -
(2,7- dlphe(t@ﬂﬁ]ﬁfﬂlefﬁfﬂﬂhgfwik(ﬁhr3@ﬁ3 Zlreo@0m dichloride,
(p-to1y1) diElrarteri-hutyl fluerenyl) zirconium
ot di chloride, (p-tolyl) ,
e (dHiBtophny mEthyehe (adz
butylfluorgpentadienyi) (2,7 dichloride, (p-tolyl) (m-

trlfluoromQHDﬂH&U{Q&@WI Jnalrumgéf@%lenyl ) (
The, chi cropdenyl)methy) ene

e b pentadishy T ) (§lﬁ)ﬁffé?fl%0“lum
dichloride,bu|) (|f|n0reny(|9 tolyl) (m-triflucoromethyl-phenyl)-
methylene ( @KQQ&UA’M@ME'GG d%@QIQRQ§§YQ—3, 6-di-tert-
6)rnuh%_/lone (cyclotented i enyli -
otualte LMyloctatydrsdibenz ~ ®torvd =
eriflucronggfidoreny} REToosmiurdinteeordenyl) 2,3, ¢, 7-
tetra«tert—@%I@iygrgn(/@Tgm&rrgptpgfyk;ligride and the like.
me:dm/ler:9 cyclopentad191)-
(cotamethyltetrohydrodicyclopentaf
Furthpunngyﬁ)igir@mmb]yOchanging “zirconium” of
the compounqgcm%iqgeigﬂogiygo “hafnium” and “titanium” and

butylfluor

[0144]

(p-chloro dpheruyl)mothylene-
metallocene’ compoun obtained changing “dichloride”
thereof to “difluoride”, “dibromide” and “diiodide” and

changing “dichloride” thereof to “dimethyl” and “methylethyl”
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(cyclopeniadienyl )
(ditzenzofluorenyds) zi rconium
dichloride, (ptolyl |
, (o-shiepoonenylimethylene ,
are lncludt%yaélows‘elnfgcﬁ)é%??t)at?cic-?n_echompounds represented
by rormulaplenyl-3, 6-di-tert-baudifinorenyl)
01457 zUrooni LEH dichloride, notolyi)
- (p-chl crophenyl ) methylene
he (ce:‘i/aclild)(c):eenﬁtacainéﬁvi )((2)’ zi_eicglbed above can be
produced glimetiryl=3, 6~drtertsbutdiftuoremysses. e
publicly &%OQLUEQSQQQJQJ@Q’ (&plyga)nple, a production
(p-c121 ordenenyl }methyl ere
process de éf/lcloladpéﬁtga?é/ﬁa?(i%z’wp71_c}( ﬁﬁs applied by the
present apgetityioneny) ) -3, 6-di-iert-huty; f
‘01467 1 uorenyi) zirconium (31 mni
ride,(p-tolyl) (p-oh
The %eﬁ?)lépcaaﬁeix)cr%né?ﬁrydf)éire_ Sribed above can be used
alone or 11@@11’1@%{“%@15]% I;r@;e?kj(rdiim@ereof.
01477 -hylphenyl) -2, 6-di -Lei 20
. Qutylfluorenyl) . , _
szair?%ocl?]r.ln Iqﬁn Is(,:ﬁlsortidee’(tﬁ_anlc aluminumoxy compound
(I1-1) use@ﬁm@pmmgm}e{wteﬂ@actic propylene polymer
(A) descriliﬁyc(l‘@@m:L@p}gg (\%e@ya@i the organic aluminumoxy
2-ietinn-terl1- butyli uorenyl)
compound (IZIIF%:)OH sadmfcfi%mjfooﬁla:el:1&)_%6eiyir.)>pcﬁ1e_ne' o-olefin
copolymezs dhlorophery_ ) me:nylene cycl
(01457 onentemaionyi) (2, 7-hi
. Putyltlucrenyl) z o
° Yceniemdichloride, (p-t6 81y (1o e e
cross—linkeglne}rﬁmmerc)qtm@t‘hy|e(ﬁe 1@5fz;’rm an ion pair

which is t;%rt'for producing the syndiotactic propylene
polymer (A) described above can be used as the compound  (II-
2) reacted with the cross-linked metallocene compound (I’) to

form an ilon pair which is used for producing the propylene-
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httyliluorenyl )
zirconiumdichloride,(p-toly1) (r-
chicropeenyl ) methylene
coressn SSYCOpENIAdienyl) - (rictamethy|
ociihydroatibenzot lucrony )
Lot4s1 zirconliurdic, 1 Li 5(p-iclyi)
The (J%thQrEQQfﬁ@n}/i, m@thMlggrﬂg aluminum compound
ars weGyGioPENTdienyl) - roctamer
ayltetranydrodityct opehtaf(*=-c Porveropviens
polymer (ﬁotéfhyf}kzwcemmn can be used as the organic
aluminum chlgm@r'@%'r@p'l-%y;t)r producing the propylene: o~
, macChlchericanyl)meth 1 an
clefin copolymers (B). .
%cycﬁle-sentauany) )
(01501 (dibenzoflionenyi) zirconium di
The Q@MJ%@@, (:pr@xléﬁls) described above can be used
as well bmc-:{a\qlarnopt]nenyl rtn'e, h Iene i
cyclopeniadienyly ;2 710 e e e
carriers ahir‘@la:f.zﬂ_r_tge’r used for producing the syndiotactic
propylene 656&3&0&&@%&3&@5@%3%|r€9ﬂ”s{mused as the
carrier usego{i gplnoercigsgér 3 tOIyl)
(m-chloroptenyli methylene
101511 (cyclopeni adienyl) (2, 7 - di
Process oftgr-Eh‘Mr@ ,t@e'q:irb;ﬁtgile' a-olefin copolymer (B):
w aRubbflulieny:) zirconum - .
dictiortde, (pcoly1) (an-cii0 ° resReemE
components ofxﬂjlpﬁ@any:‘c)hlﬁéfhwéﬁé thereof are optionally
selected, éeydm)eﬁhnadLWMBtQ& s (SltEl,meas the example
thylphenyl ) -3, 6-di-tera-butyl
iibucrenyl ) ci icon] ulEIL
ro1>21 15dichloride, (p-molyl ) ;mach]
A me@ﬁmiﬂltezﬂjy:lh) ‘ﬂﬂsemyl)@x@t (Oiy(pland the component

thereof.

I) are a <ie ntéaaien Io 2e’r7'-za o] evi i i
o e BN i i o o
erder. Qut ylfluorerryl) itdi chi
In tr@tkdﬁmep-ttal;yk)lém-ﬁhkaroﬂh@&)& two or more of
JraiThylene cyciLadienyl ) (2, 1, 6,
71-tetra-ceri- yiticorenyl)
zitCoriumdictrio,ride,(p-toly: ) (rn-

la Y ey TN i R 8 PR I R S



10

15

20

tert-tntyliluorenyl ) zi roirtium di chi.
orilds , p-colyi) L s 5
ritioromethyl-phenyl ) methylene
. (cyclopent acilanyl) (3, 6-d( - '
e TS AL AR Ay AUSTEATI Y zifgbniGgmProvent ke
contact indichloride, (p-tolyl | (m-
01537 trifluoromeLhyl-chenyl ) met trylerc
9 72 (ociarnethyloct.nrofliore yij
" Srdoniamaichidrite “pnefiya presece of  the
catalyst (p{qmt‘gﬁ:ﬁm@tiaoﬁ)ymeﬂ‘pyliﬁ@rEdescribed above, the

component ((@yplgpea@g@dlﬂegq) amount of usually 107° to 107%
(potinetrahydrodizyclopentall.

roter erefiSrahyly ziréoton™ B HitH: brif °f the resction
volume. ;p-to’ (a)-ar
(01547  Ifiuorornet.b-phenyi)rne--hvierecyc.

o _operrariil2-) (diteenzonljubrenyi)

° ZWCOR, U dinhiorité, (Tahdd yryeuss o =
mole ratiomystrfluetizreihybphemyphyne (11-1) to a1l the
transitionm@y!i@% (&YCJQRQD@.[Q%)E@@@nem (I") is
usuall O.Z)idlghe?yl-Os’ 6-dff

" Ultert-butyltidorénes ¥ Ziteonium @i > 0% e
component @aréﬁde ﬂgeﬁ(}ﬁyi\)c(jmxnp}nount that a mole ratio
({II-2)/M) t@fomeQﬁMl%Qh%@Mh 'chnQamgIthl the component
axn w0 GIE (GyClODENIBd ey) 2 oy

f—dimetnyr ?éftﬁ?al-rt“ér Zf (M) contained in the
component H’ULVIﬂUGFeﬁyl} to 1,000, preferably 1 to 500.
The compon;*j{CQﬂMmQLSfJég{iqga(ag'ctfpléﬁlamount that a mole
tio (mggijl/%onoc%mgi hyl-phentyl grzrgethylene .

(cyclepentadieny tfimeltylphényly =ansstion
metals (M) -ZorGadiete-butylfiddrenyl) @irmensually 1 to
10,000, pr&dichloride,(pstolyl) (m-tda fl a
oromethyl-bheny : 15 menbylsne
(cyclobentadi) (2,7-

the ofdilredielphenykb)-3ob-dideres) is obtained by

polymerizin@@%b&l%@myl); at least one olefin selected from
zirconiumdichloride,(p-tolyi ) (m-
nriflboromethyj ) me er -
(cyclopennad( ny E.) (2, 3, 6, 7-

R T T Y TR S | W N |

[0155]
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rho compounds described and
medal asnene compounds
obtained by changing "diclior de"
fins I;]velreo t ) ﬂuorrloge: ;;rgslb e(?<rcn!1 ropylene)
et %‘md tl:;oglc%" and chétrglng{ "d%eqdlag e
under the prpsgiye: Rere6f to *tigtettyP &g polvnerization
described am‘&!ltymﬁhw i93 &r@mqﬂiaﬂSd 8Sthis case, a
hydrocarbon Sl)llln tche metaU?CGre gomﬂeoyrg eSflns may be
represented by Formosla [9:.
used as the[OSf4xj_erT Tﬁéer]”é(ctﬁﬁaéE@héolvent includes, to be
specific, compound (b)-desgribedcanbe apove. The
duced by referring to publicl

copolymerlgqlon ma 1ther method of a
knewn processesThe pub}flc ly

pateh nethbn@\wni procesy intitides, for
(01561 example, a production process
The O(d—glsecf‘glrpseqﬂllghwooéuozgng \Ntk}]llcgolymerlzatlon
. was applied he he present
include, fﬁbpﬁéa{ﬁfrsa, :Oaji%]arfo-rﬁébutene, l-pentene, 3-
nethyl-1-byatelippehesompounds desenbed-pentene, 3-
methyl—l—pe@pqu,e Cainog%nlé,sed ﬁlope@eeneo,r inl—dodecene, 1~
bination of two or more kinds
tetradecenethéféa?cmfzflll-octa-jkf.fénganld.e.icosene and the
like. Theimp@@ﬁdScals bh@g{gam@e or in combination of
two or more wmén% @%(y Compound (7111 1)
used for producUng the
syndiotactlo propylene polymer
when 1GEA). deseribed-abovegandeion by a bvaten
method unclé§eq1’z§s mgsglr;gar!)lg a!!’il!nlh!{nlg?s)éy for olefin
compound (II-1) used for
pol ymerlzatb%d acﬁﬁyﬁcmi‘e ﬁﬁﬁbﬁén‘t’é}é_%r@ﬁﬁcene compound
in the pgopolymers (3):(01481 Fhe sameocos to 1

millimole, %rggqu&r}d§% hc% %ng(f?lulrllmole per liter of
reacted with the

the reaction volume.

[0157]

[0158]
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20 inked metellocene compound
(11 It form an tonspatr which is
used for producing the smdictactie
propylene polymer (11,1 .

° desmrdesd above Bar e UsET a5 e When the
copolynerithg gompeounddlbt sreacted withs nethoa) is,
though vaIb& p@@&‘i”ﬂgeQOmggnqg%glons such as the
talver compound PE') PT form at Lon

B Pair Which 1s Used 81 prodi@ingrexature and
the like, thepropylenes 94 declaimweeostably 10 ninutes
to 1.5 nouimere (2). [2149] Theresounds as
the organic aluound used
for eredbuing the syndic:Lactic
PKOPDGQprOf)SIjeﬂeiﬁp@iyn]QEf(jA) selected from o~

olefins had&%crjbgcd %Q&(@b&ﬁ@@@gu$§g1§§mg propylene)
the organic aluminum compound

sEehAeSCURY) SR lot prodliting tigsFestively to the
polynerizaropylene)igopeiymereo(b). [2450)e propylene
a-olefin &t&lrﬁr_épqu)ve&Qmo%ntgpecific composition
described gbeo%g“bed Xg:bovg Carf behused 10 i i
as well by carrying on a particirate > =

molecular eapriericsaiiercauriers asdithescarrierre like can
be used as WS for pre-icing the syralplaceic
propylene polymer (A) described
above can be used as the carrier

when meek ifrrecessaryl (015tF Pri€eSS least one
olefin sel&ﬁwoﬁ&gl%lkﬁﬁ@r@p}/z@nﬁtQIV\é@ carbon atoms
[gin c&go}lymert(S): M I
polymerization; the'usage 6t the™ *~ove =
propylene regpd@étivercomportents and:(fheususlly in the
form of a @d%@@z@ﬂi@r;@QE@m Qggtaining the copolymer

(8). This 0£|>$i0nall selected, and the
. i ymerizaition solution, is treat dir
fpo IOWIng methOC‘r is Showneaase ey an ordinary

method, andpxamplerthereof 2001521 mer (8) is obtained.

[0161]

[0159]

[0160]

(excluding
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A nal:lI-Lod in which the
componentand thescomponent (TI)
are added to the polymerizationice
o in an optional order. In the
° rétiftid destribealaist twg e o seuety o0
the Condltnem ofl 5 the-rezelnootivercaial yetnge or 40 to

200°¢C, preGQrQ%QQrzl@mﬁﬁbay QI%QQQVQ%'@QE%W 50 to 150°C
contact in advanco. 702 53] in poi),

e 2 PEEEZIRG BIRFTh URYEF thie Bressrpy = 10 e
preferablygf-thee 10:arh ysiforelefireraciy 0.5 to 7 wpa.
(01627  Ppolymerization described above,
the component ;I': ip used in an
VIS ARGt 6H U8UERS 102 10°10-1
The molenprelpﬁbiynlﬁﬁdt@ l:aDQZyM(’)leC used in the
present 1%541@'1 qfsthgr£§Q§E§Pr elgl[;nFene . a~olefin
ool f0154] The component (II 1)
P (TS T SUCH AR Amibtnt tit Fot o 00 =
99 mole $% m‘dlearre{felé(fljlm.lj/r@i)@ffihg?) to 20 carbon atoms

other thancgmmge,mt ilu'alr))tggta!ktrl]eto 50 mole % (provided
transition metal alcoms (5)

that the total of 1 d the %)
contained 1n'thé toniponent (1%7is*® ™ot *-
101631 ysually 0.01 to 3,000, or:.turably

Prefe(r:(iﬁuf tQ:r% Qgﬁﬁllrﬁeu%mg%%ﬁned in an amount
of 60 to %1 2) IS used in such an amount

at a molé ratio 15 ((ii-21/11) 6Fvine 3 o 20
carbon atorgrpgleriitamratér e contained-in ither amount of
5 to 40 mowmp%e%élé;latzl‘r@ a“:;h%f ethylene and the
otetin lstr%r(}srgltolqon m_etals ifT; contalned in

the component (Fyi& Ustalfy 1o ko/=" and
the MFR meaf@@{)atplaéfe@a@tyi to:8prThaé kg according to
s1s &-6721 @@Mponent (-3)is used iNSUGH i ures.
an anpurA than a mole ratio
((11-3),/1-1) of the component

tore (T1:3)ato the transitierr 20 metalgrtained in an

amount of 86')@@9@[@@,|Qrmehgomgﬂg%(@)hav1ng 3 to

is usually 1 no 10,500, preferably 1

to 5,000b [0135] The

pnorylene- d-olefin conoiiumrs (B)

[ R N [ PR . .

[0164]
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96 o-olefins having 2 to 20 co-bon
atoms ;excluding sTropylenel under
the re senccnof the catalyst for
20 carbon glefm [t)glymerlzatlon described
tbogileo ueérua}rﬁ/ if ayhouraspv:ﬁ)ntgaéned in an amount
of 5 to 2amgcasedahydroearbontsolvernt ethylene and
the a-oleflS UsUallylised, and a=Qlefins May. . sso 1q/n;

he 5 used as the solvent. The

and the MF asured ‘Coan 16 kg according
Rya 0

rocarbon solvéh mcfudes
to JIS K—6b’?é falls in a range of 0.05 to 10 g/10 minutes.
101657 Specific,thesaneOSSSasdescribed
he gb(l)vfe The cal /aIIy .re:aro |otno
v erin C O o
either method 6f a Batch meétiod® *° * ot
having 3 and?& O@QIPHUEUII}S 1945E1110Fhefor example,
propylene, a—-btlmewhi-co@r@@lg b@)’t@gde N@RJ{E’C@H@, l-octene,
pob/merlzatlon medude for
l-nonene, cene ene, decene l~-hexadecene, 1-
examole etﬁﬁene 1 Bureng,
octadecene/] gamtene 8- mathylibuterenyl-1-pentene and
the like. ]J{t%mt%@ L—b@@@xﬂ@)ﬁ\nng 3 to 10 carbon atoms
ethgl -I- Eentene 3-
is preferred f ne, 1-b wiene, 4-methyl~l-pentene, 1-
mathylm Foentane CcCtera,
hexene and :E.—Bfﬁ%ﬁea,ri %a%éﬁ‘é%/ Irererred. The above a-
olefins cazteltéadﬁee%ng nexad:gaﬁﬂﬁaron of two or more
Find 1-octadecene, 1-eicosen and the
s thereof.
15 like. 1te a-olefins can be used
(0166l 3lone or in conbination of Leo or
The eﬂﬂ@f@xeklm&l&gherrﬁggm copoW}h@n (C) may contain
carerng out the oopeiecncri sation
other polymerizab th bov
by a be tot method under the ™~ =777 “*t =
tong as thenjisgneé ofthe tatalystforolefiret danaged.
o167 20 oolyrarizatian, a concentration
me Of the m5mallccene compound in
e polymerizable' units include, for
the palymerlcatlan sysL.cmis
example, vraéluaﬂrgp@l'%mhl_g ftyrene vinylcyclopentene,
vinylcyclohﬂr&ﬁaramylgegggrlart@ Qn@leuhmcrelr\yl esters
perci the react-..:, n f03.58] 97
The reaction tine (average

retention time whvn the
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copolymerization isa continuous
method) is, though wvaried
accord:tog tie conditions such as
. the 5 me like, usually 5 minutesto
such as Vl?g\/JhS(I:JertSa’tl%raélfieF.a‘.%lillieo ﬁﬁilsnaﬁ%éas’:?6 organic acids
or derivativdy owrs? [0 propidenevandeatnd the like;
conjugate |@a§;sorlecnla§flﬁo§§l§gt§,d ffgameqm pentadiene,
2. s-ainecn QEMINS DUYiNG 210 20 carbon
' atoms (excliding propyl&he) {0 ror-coniueete
polyenes segchrdescribedabovesare sutplagomethyl-1, 5-
hexadiene, re@Q&@UY@',}éi&gt@aQ@ymﬁﬁl@Up—Q, 6-octadiene,
GevelonenSYStEMin suck} an amount that the ‘
TR Bropylene- GF Ol&fiy CO0clymet(3y ooctaiene
methylenendigyArrgethe speeificeomposipions-sthylidene-2-
norbornene,desﬁmg%gl.@flgoé%goﬁgpggéned;qsfgfagopylidene—Z—
norbornene Sp%glx{greogmwgaqn’ a mpl.eCUIar -
‘weight modifiér such & Hydroger=e 23
diisopropyiafidaetike care 15 betuseetgs3-isopropenyl-5-
norbornene,vvgua{mqﬁzjll,2—norM§ﬂaQ£OQMIQQLe like. It is
one of thies Coépfgl¥ggegmz%dir\nl\1itp at _ea?} one -
olefin selected from a-oléfing = = e men
conjugate Hﬁ\yﬁﬁg 240 20 cHrtonraterns polvenes are not
contained. (€Xcluding propylene) in the
manner described above, the
propylene- avoiefin copolymer (11)

The eiggbtaired eSualhydrr theformy of anay contain
the above osmfymﬁyrdzaugmes%lzﬂlso&lenx%mhg:f 10 mole %
or es erb er% Ol m0e|; (QB)O-rthIS

e ppcﬁyngefl)yizgﬁnoh solution’is fréated = <fer=v ?
mole & oz 1pgpan ordinary nmhbod, and the
01691 puhpyleme a-olefin cordlymer (3)
eigqgtgin%g.1[016l] gti The o
ropcl yneti zationr- ed GGt urtaly oredes
to be specifiythrereconditions of-artemperaturer, cthylene
+ l-butene fﬁ'llxlcn)g q%@;;@geegtxy4gngo %Q(Q)fﬁene - l-butene
preferably 40 to 18Cf0 and dore
preferably 50 to 130'C and a
pressure failing in a range of

nnnnnn A i M T 1AM 1™ M

10168]

Th
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Oficnyiene e-03. mr-tin random
copolymer (0)6 *° The ethylene
u-olefin random copolymer (0)
random copo ergeljn te T r%§eent ir@V re]yeoneis idenencrbornene
: %?é’feréb&gayth ethﬁeﬁga-olefiﬁhilod °
randon corebBRly iy compriettpi ancethylengr copolyner,
ethylene - Whitd an-ameunt-0f0 co899Mole-chyiene - 1-
hexene ran%bmaggpéry]mgfpl%ILQ]lLeIQit' |’1]—a'o\</:itr<lger Jg(a)ndom copolymer
20 carbon atoms other than
=d e dthylené T an atfouritofel to! B0 Preferred  are
ethylene- pFﬁ@‘&r{e(@ﬁ@dﬁi{ded3$hﬁrteth&t9;&ln@fl—butene random
copolymer, ete}lxlngnee aq(—jblll_‘igné-('ﬂ?ﬁgc]:ti?ng'oga dom copolymer,
mole 61). [0163] 15Preferably, the
sthylene IatRiengtifift ’RSContdined ifisan 1 -octene randem
copolymer ginountof6010e 35amoleand:-the may be used in
combinatio@tg?gﬁnoyQL&D%YL@Q éxégec%o Carbon
atoms Me: than ethylene is
contained in an amount of 3 to 40
The h@i’@eﬂe(pf{@Védedmatr{m@EalkﬂﬂC) used in the
present 1n%mYLgngsapqm@a§l_94g§QfI%slri@y 40 % or less,
~mole I); the density is 910 to 030
PrErealY Helth3: and' 20 thie WALTRealured® * vien is
measure bygtd O0I& andra:toad of2:d6 kghe ethylene © -
olefin ran@QC&fﬁS@E@&IO@JJQSlQ‘QzaJe t&lgépcainvention has
~_ range of 0.01 to 100 c/LO afnuLes
RSN oré Pretérabt.y; tHE Etn1dnk thit /9 more
preferably gipjed<ofnsincamoeintrofit80te95a at 135°C in
mole e, and the a-olefin 0 99 20
carbon atoms o :rer than ethylene
is contained in en amount of 5 to
In t20pmole Priprovided thatthedmEal the inpact
resistance QL@tméleﬂgngﬁlgel-rQ/e1%"5%'&@&1’9%@ enhanced by
, 100 mole 5); tAe density is 900 to
ueng e ABORGIM™ and the MFA
01721 hearsurmd at 1901, and a inab of
2.18 kg a000rding- 5 to 01.5.
5-6121 falls Jn a range of 9.55 to
10 g/A4 minutes. [11601

[0170]

decalin.

[0171]
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The imelmfin copolymerized ci L'

ethylene Is u-clefin having 3 to 20

carbon atoms ar realpdes, for
example, propy lene, 1-batene,

The i pgr]_]ri)ene 1 exraaﬁogmlc ol mer descrlbed above
can be prTﬁ&felﬁyef:irUe' Fﬂdﬁ@né?‘l %é@ﬁe1known methods
using a vaﬂaﬂﬁd@@ﬁﬂ&aﬂa‘ﬂ@de@eﬂean@um based catalyst or
a metalloc@gg( gan%él OCtedoemICneerQ?aL products may be

IAndnadecene Ilejcosent
ueed as tERrpthyAtel-oenterierand-dire fikelyrer (©), ana
“Tafmer” (Aﬁ]ﬁﬁgﬁbempﬁ@@g&h@vmgsup Qi cans Inc.
nay be LoLarbon atoms is
preferred.Propylene, 1-butene,
01131 4-methylil-penipho, hexene and
rolypropyld-OBiene-are particuiarly
A poRzrerf%rlggedehg aetégyecolipo]é?tloolgﬂcrggprlslng the
can he used alone or in
syndiotact Ko MiBifgtior Bf tio @ more kimdsene - a-olefin
copolymer tﬂeEe&Ahéoatﬁﬁ]e;rehexelﬂ)fl@rh%ndom copolymer (C)
used 1if ngceqlseat‘lp r;%ngpssrr!}ie Opogjrpe%‘gsg L) with various
may contain polymerizable units in
sddttives 29ditich t6the GboVETinits?as20 2psorber,  an
antistatic longas theiebject of the presentiane retardant,
an antlbLo@vl%ntal;%EItls gogqorah 1no(‘ga1r§.§1and organic
s Tne above other polymerizatie
ers and b4 féo-LﬁCfeI/&téetftﬁ, esea}fxfplaé:a\ﬁixf\yl the mixture is
melt—kneade@()ﬁnpﬁ}tﬂds Sil@ht&&CStt}breﬂﬁﬁre pellets.
yinpAcyclopentenci dnyloyclohbu
inorbornacm and the like; viny _
e RRStEFETTO0 Sath ESVirylT acetates iovention
comprises padTer-they]. its; unt or darter sires
(A) 85 to gb%rggg u%@lgahs noa*le“lho anhycytlgcplc propylene
rend crate dlenes such ea

potymer desiP4Uigii& isoarvhe, cencaaieme,

() 15 to 72, B=ciaathylbuMadieneane-thelikeiota1 or (a)
andnon-conjugate 6 polyenes ouch
as 1,4-haxadiene, 1,6-ocLadiene,

2 mecayl -1,5-

[0174]
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norbornene,5-methylece-2-norberh
ene,5-Msepcopylidléne-2- 10
ruorbornene,6-chlaremetny-5-isopr
and (B) isoH%“élgufzt-snggf.bv(z)eri%gge’cgf’st-he propylene - a-olefin
i diisopropgane-5-noraornere,2-ethy
SOROHITEY i hge3-TOEGroperiv1 5
(C) 1 to ].mbb&rﬂ@ﬂaﬁight of the ethylene: a-olefin random
copolymer J«(‘:prgps%@&'ao’%BQQrQQJJ&agjue@oetaaanoo parts by
‘ the Thke. Is is one of the arelarred
vereht of dhmpddifients as well thac the non-
1751 concagate dienes and the
If tﬁ@@é@i@%dg}adg?u@!}gé%@ Qom%onents fall in
15contained. [0108] The
the=Reve oifiene CVadet, io tandefh “hich s excellent
particulargab/meit (G5 mayceontain the ab@vend which is

excellent Qﬁhgfa%g@ﬁ@JZQQQl@fﬂ\@ igﬁgnlow—temperature
. amount ca 10 mole 9 or less,
et s ireterably 5'ele’s or leddraria:
(01761 more prede rubly 3 20 mole 9 at
When |§§§1&Q1Qgénl_h%s@§hﬂﬁﬂ%@i@e&@d flexibility
ot eveoit :rgalidqlgs copolymer (CI' includes, '
1 e_rbropoivlleerrln err_ahuaearhm aocﬁ:)ohe/?.hsé:ﬁnce is required,
preferred igthydenercbxbutare randomsstool
(A} 80 to QEle;l’ar&trk)j'%ﬁ;lp;r%ﬂ%@ebjypﬁ%?fﬂ?c propylene
omes 4 10,%Qmuk9|.: copol yhtm., ethylene
POITEE S 5tep MéthYlidenennrharnene
(820 to tamdomcopoblymer-eChylee the total of (n)
and (B) ;s|'¥b‘ét%9§‘g%lﬁt%@§x{@@qome propylene - o-olefin

c000:mme s
copolymer described above and
(C) 1 to 100 parts by weight of the ethylene - o-olefin
copolymer described above based on total 100 parts by weight

of (A) and (B).

[0177]
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ethylene . 4-mhtnyi-l-penhone
ramiem copoluLmier, ethylene 1-
nessene random, copolymer,
vore ethylene v, Leart @meaf&n&@elymem Gomprises 75
to 25 part@rlaq the ||l§e A$Qﬂn9| %erhb 1y 75 to 35 parts by
' parmlcularny ethyl ene propylene
veignt ofrafdoni*€opolymer, Fethyletie tebaer ) and
preferably @Wedandemscopelymerpe-thylenesiy 25 o 65
parts by welgtl')xlijtag]gqel Cet rgee r;xagg(gln copolymer (B). The
comslymer, ethylene 1-1-lesene
pOlyprOpy*??fnd%Srﬁ‘c%iié’rf}?ﬁe?”éﬁ;?@née formed into the
Dolyprooylelxeeﬁimeﬂ’ﬁﬂrddmncapol:ymefeaad invention by
employing Jﬁb%)hggs D%eqlgoc!ean%qp ¥m§trlsonmmae' hod.
be used in 10 combination of two
Reauisite ¥ horb kinds thereof . The
In  ethylene=moist-1IkEa0derWOO:dstituting  the

polypropyl%@%Ee(g)telé%?dflﬂnﬂlﬁie g’!’g%@esent invention, a
Moen Lion has a crystal linity of

concentratifuaity 40T oF 188S or&' fleshely 6° 05 mole =

preferanly ofs39anesmore preferably<d:te:3n (se) of an

ethylene un%%WD'QE‘ L% |§x{n@aﬁ§tu£@e@¥r§ﬁf(§ga% 8 mole %;
dif f ract A. on me :nod .The

and a conc%rtﬁ'?ltéﬁré_(S@._oéléﬂl_ufa]ﬁa‘amunit having 4 to 10

carbon atogopelymer (Crpused irdhepresent 13 mole 3

(provided mélte@t'anE S an I[DEB r)(l\éllec/ and Sp/Sg>1l). The
wscosﬂy [ pl csl usually 1..:to 10

I lagrem’?:eﬁé“ﬁ?‘éfé?’at‘)‘]‘if?ﬁ%rt% Jrhods shown in
examples dgtJ(Ss: which |smeasured-atl8b-pased resin
comprises QQ}%J&QCALQ]-?M ethylel‘@ t'n@t and an o-olefin

o present invention a balance
unit in e Vizlcérhiézﬁllehatl?ﬁpéélng§S|§fzéﬁrééec above, the
polypropyleaﬂdathe transparenceyds sartieular kurciciently
transparency enr@@ﬁ@ﬂﬂ)} SWiIQQh%hl%al strength, heat
componens (Cl (1121 102 The
resterance aRfyIBRe -olefifn'rahdom copolymer
descrlbed above can be produmed
by conventional and publicly
known petheds using a

P IR R [ R (A SR
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15

a metal:opens-based
catalyst. Commenrpial products
may be used as the
ethylenerimoletin random
copolymer (C), and (trade name)
In tﬁ?aﬁﬁfﬁé?%debvwmfﬁln film of the present
iﬂV@ntiOD,GhemiﬂaBdnaycbﬁﬂ;} [03.7_51 a component (Dsol)

soluble 1nP&M9[9@éI%%Q%§§eQaEQ§A satisfies 1.5 to 4.0
CONIDOS1i11011 10A

dL/g, Prefﬁféﬁ}ﬁréﬁylgné._i)%étﬁ?éﬂsmre preferably 1.7 to
3.2 dL/g. C@mpﬂphﬂm:ﬁ@mpﬁiSkmg{tha} of the component

(Dsol) solwlgqut%gyaqglroagy!f%gme gg&m‘ceur;e falls in the
(IA, the propylenea-olefin

e TRSROBBIGITIEY (O( ARCPE BHyTaTigssed zestn fiin
which is a-@i@fjmeﬁand@mi@e]p@jyineﬁ (G(eat resistance,

transparen%egjéa&g&%§§érx4§ap!epeq _s_’arilt:e, flexibility
necessary, with various additives

0 G 48 B AntioRIGERL TS 7Y e perence
between loghgorbs y;andeantistatic-agent,c@nsparency.
(01787 hucleatpr, a lubricant, a fiacA
proquos 1o, TEMArdant, an antiblocting agenM, a
eren golozmnt; itipZMinP 6 ana srganie
The fiijers amd variousisymihietic resingpting  the
polypropyle@%a@gnrgngr@pﬂur& i§he present invention may
melt-kneaded and car be pelletized

" R0 G prépare LA, (01747 20THe T e |
compositiomoidbpyleneresineusedeineiie rolymer and an

elastomer. pf?@g&@gro@égﬁgu%e%)egit%g? of the present
parts by weght of LIsynd otao:

invention ﬁaiﬁnﬁroaessé?lcbéﬁaa Vé’e (Ojeigicted in a
production terfBSsparts Pysweightr(providgekring method of
the polyprgmgrungalgéaLgig8)as long as it satisfies the

characteristics described above.

<Requisite

[0179]
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10 3 and (Siis 100 tarts by
weight) of the propylene
coebdymer described above

Cons@:@gaﬂe.g%§§g|;§£c nggctl Lgdlaqoepgzrotfﬁcal aspect,
. inﬂatig}/ Sghlght dof the ethylene. ot-oleftn
random Copolymier (€Y daseripeg e p=eferanty
used as thgloverbaseton total 300partsn is prepared by
an inflatiéW@glb§ m&)i@UQh@gque%Slescribed above are
melt_extruggt%nof the rqcspect!ve01 the _ . _
above ranges, obtained'1a Ailm °iroutas e
extruded  yhich isréxcellentparticidaritydn  expanded by
predetermizhe@?stigelx.sli&an% (l@omnmgetuQQ)J.QMdes a water-
cooling s Vt\zlbrnlqat]ldlsar}oiez(cey'ent o £
° “bransparency; fiexibifity ahd
[01801  |Jow-temperature impact resistance,
A wa@MJei@n_cefQE@ai‘li&Qpbrf@’rQQil not specifically
e restric1((1)1,16I V\éhgn a pol proEerrA resin .
film hsvitrg good flexi "*° &fige=="ty * forming
remperaturaxeellntdotiitémperature-impacts tenverature
of 10 to sd@SiStance is 1- a 15 preferred, is a
olypropylene resin comprredng:
Furth?ibg?‘gopf%mZésg%rr pSar6§/ b elagnhf%i] usion method
o which e wyfliotavrpropylenepetynrers-extruded by
means of arde&@ﬁﬁaed@b@é@ﬁ&ﬁaV%iQﬁEI%tQMed by means of
a coat hang\glre:jtiiéggggato—tgileOfaés)coo eanq/\lblEo ltil
is 100 parfs by weight: of the "= = ™ eHever
frm is preppepylere ! anotef1m 20-copoiycAr lamination
method, an d&s@fibEdﬁmvenamgthod 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 film:
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1 to 100 parts by weight ofle n
copolymer described above Cased
on total 100 parts by weight of (A)
The @JWQQJLyJQl—%ZLeJQQSASOJﬁg;e layer film of the
- qperetfcrably, the rolyorooylel ieresin
ST T Omprises 75 18 25 Parts by Wer tever Pt e
suitably  gttitthétrably76-toefS patibi byaver  fiim by a
coextrusz.oW&i:ght Qjom@w %m@@@rt (:Tne present invention
elaces prohylene aulympr (A)and
“preferably 28%) 15 parts byt » e eove
coextrus¢owélg¢qtpmrepph@rtepab|ghgfelm 5B ypropylene-
based res:LE)OJ.I%bey \i\é%ghaanthg %m@egggebase material
Layer, ancBS: -olefin C|tho)yres )B). The
: polypropylene régifi desribgg e ory ene rased
resin is sﬁev@@aﬁfb@“foﬁﬁeﬁ ifto theface of the base
naterial 1430lygropylenehbassd resin film of
the pfesehi invention by
employing- an extrusdon me :hod
n Jndranmfiationmethodhe multilayer film, 2
POlYPrOpyl§Re€qSu£SiIes(}x> ];Q‘.Icmnlhenomogeneous, syndiotactic
I(ypro(pylene has; 2d resin

ke) having a thickness of 10

[0182]

or alloy cp
constltutlng Cho"

to 50 wm pEiphopsthc<basear resirrfilrrpfy laminated on
both outertl’hﬁ@@ki%ﬂﬁ@%@&@g@@@fﬂtﬁﬁg% resin single
ps. un|t IS 40 to 95 pott ‘

layer film (?]gp)gif/ 2]).6 Sfo 95:mrx§‘le8 101’1/0 a(éEicP bove from the
viewpoints apf afiFruNiteis BOPtO 5epAole 9pinterlayer  fusing
property. Ofmﬁf&hlyflf) ﬁ@l&%b@@q&b&(ﬁﬂdszn (random,
a connggr;yalltcloon (aSug of anoé)l tclefln 4 ere 1in
(nit basins 4 to 10 carbuh atoms s = 1!
heving a th@ierd5anolet9o; preferably2to 18to 40 un is
preferably m@J%Vw(NQMQGQJhﬁE§E 'bfsare polypropylene-
bosed roes 100 rpole % and 3rASum1)) thte i

above vzﬂues art measureé 961 tavention from
the viewpolmegstrrtig methadsshown in

zamoins descriced later. It the

phlypro)hydenefonsed rosin

nomogeneous
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20 comprlsos a propylene :505 t,

an e :hveme unit @rid an eholerin

colt in the rcncenfrafich ranges
0183;  described above, the

pol-apropyleneftstsed resin film

The tléﬁeds Tbr&r_ﬁbaftﬁfﬁp%rﬂwer film comprises

four or mé]fpamgpa{emy, €ﬂ@b@hﬂll&,se In a case of the
multilayerm;ei'qgarl]qia%§rl1gs'tr§_nggn’c’pn%sast_ of 250 u m, the

resistance and impact resistance.
polypropyl%goaéﬁiediﬁgitesif?ﬁﬁ layerlnfthre of the present
invention p@/ymmﬁyh@ne*}bmdvfe&&fhﬂ:aﬂﬁy prescribed,
a thicknes;ho% qggsuen[tolpxgr@tlor}f %Qe”:clggc %iegss falls in the

VMCOSity In 1 of a componert
o " (Dseb) Soifibié iAECalin af roofn’ence petvees
flexibilitgemperatral). sadisfiescl.3efps4aBc. The 1ayer
structure QE@IQJ@'Q!‘IM/ 1C§m¥91%é5 §Ii8a§ngam9e|;:e layer, an
esd 1par:Ter-abI 1.7t03.2dl/g.Ifan
nestve iitigc ViscoSity 14 FOf g er aver ineruaes
for examplgomponenty:dbel) solublesier, a cyclic olefin

polymer 1Q€Pa|éﬂdataﬁoom4ngmpa%£@£%§jfa}gl%, and the
la the above range, obfaThed is

wonesive 1908 polyprSpylene basau Fesitif 1aver inte

which a poghichers iexeelentoarticulasiy in

[0184] heat resistance, 10 transPunency,

oroeess of Iomg—te,mpenathre impact L
edistance, flexibiity andf fluidity << ==

contagmdswhich iscexcellentparticylarhyorising  the

single 1ayJDaJR§-,MQﬁ§1Q%QN?§1Qs of the present invention

ow-temoeratusv impact

e P Rsistanite dhd? iratisparency. et
obtained by[Q17 8% Prodectionprocessafore by an ordinary
method, thembétﬂggyi_%-bga%égﬂngfnBﬁévidinq it with a mouth
e b Ihm%qggdp|rtl)jyleneli-basedcens..tlcgtln '

' g polyonohyisthe-has&d “resif filme *+ e =
turning 2 ghthespfesentimentionrmay:be aredecermined
resin having a propylene unit and

may be, for example, a
composition of a crystalline

[ [ FR R [
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106 Coasiderinc a hygienic
aspect and an ec8riomical aspect,
an inflation method and a (Co)
ones. Thea)é!;wﬁi?&l m@tk@g @E@lﬂ?@i@%erab@, though
~used Us :he forming method. 'Mar
Gepending 8 th il T8 Prepparéti by aferdition of usuaily
120 to 250]pflation rxthod in which the oelleirs
described above are 5
molu-mArruded by rie8fle; cf an

extruder and a“¢ictiar die,

The  extrudediviaraispirabor slitdie, @andricaily be
explained %D\za'mgtendIQYele’%ge‘Igr@!iQ&(ASaﬁlrbdt the present
' ~ flow, The coolinn method mc ii: do
TN 46 M tAtS €8b g SYSHiA ad Ar e “xemeies:
re1es]  air-comlind system. C 10A

The MIQ\EEQQCQElcgJQfégiluQelc(i\’lg&Doge§bailsed in the

. not specifically be resliitned in
present irEbnditions, and it has preferably a
(oissl  forming temperature of 190 to
[1] Amount Z&Ogém@nwaf@obcugllmge in n-decane at room
cemperatur temperature of 10 to 80260C
Further, the film is prepared by an
The sipcgithsioniethod 15 incwhichithetion having a
size of 20 Q%”Qt%g@§cﬁﬁ@e<gp@@qg %@ ml of n-decane and
‘ melt--extruded by =urns of an
dissolved by, beating at 145°C. for, 30 minutes. The solution
of-fri‘der and ‘a Gircular die’
was cooled grtrhefed®by means of 8.goaknd left as it was
for 30 mlmna{lgelrhg{,e @de@egfgjgatgngereinafter referred
to as the g9d%Leag'—Wh?nbla mU|dI|ayer fllm iS
prepared, a multifayer nothocica’ =° roeved
by filtratidxiry |é}miﬁlaﬁmqerwe§hm’ja}ﬂabout three times the
amount of g&lghlcsigcnA%&m@l@nam%mgn@rMssolved in n-
secane nihe like are used. 20 It shall not
Specifically be restrictéd in"boning »'- ™°
precipitateconditionsrarrd-has preferablelvariltration and
forming termetnimure of 100 to
280iC and a cooling temperature

of 10 tc 82C for a chill roll. [0181]

AN oem ke bl 1 Tl ~
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coefarreUmn film producing nei
toethe present invention relates to
a maltflayer fibobtained by the
drieq abgve cssxlruslon fil.m producing
ried. The filtrate was concentrated and dried up, but a
method, wherein a selypropylene
residue wahagediresin-glaverfilmiis usediecane-soluple
component waS @eﬂ&%e@mm%% l@y@&'{e @Qgcﬁ‘mng equation:
amount OEUte—gelg%ee[s%g!;nleriSfaea T % i =
olypropyiene-baséd resin is'® > ¥t =
lerecipitatigminated omratleastone surface
[2] Mw/Mn Q;au&]:énlaatsal\élao m@&@lia‘l/'é@%@r'mLBecular welght,
e w1 BYEfEIrE form, of the mulfilayer
film, a poi ypro’cyfe?}e-based resin
A mOLfFahadO\fﬂl’ghbme*g:eﬂém]‘s’(’aJdeﬁa measured in
the follom@ni&%&lloyycommSiti:Qn @ndgﬁl‘e permeation
like).having a thickness of 15 15 to
e ety 15 o HO g . ™ e
co-. Ltd- Siedferably damitiiatett on bothrouterskeel cnxe-
HT and 2 col]ﬂ?yﬁ&f&ﬂffﬁh@jp@l!ypraply,lezﬂ@‘b@&ﬁ&n size was a
diameter ofrgsgnn%inagxlc? alla}_/egdggungfoggpe in both columns.
present invention described -Dove
The column ﬁeﬁi;ﬁrﬁ_iéreléwﬁdfhfs éfchéa:tichlorobenzene (Wako
Pure Chemick@SiStapceandan inerlayesfusifgse ana sar
(Takeda cheQ{QﬁaE%uEqugse,r!Lthg 0.025 % by weight as an

opTypropylene-based resin
antioxidant(wﬁﬁeddﬁﬁd, and the flow rate was 1.0 ml/minute.

A concentrfionogenesus:shdiotactipsorhalloy ne, and an
injection aglggppsl)réor%haenqzatng ellkwea;sh%y&n%iacroliter. A
. ~ thickness af 10 fo SC mm,

dlfLerentlalprréfféfétﬂv‘ieg Mﬁa@sbrﬁslsq detector. Standard
polystyrene preferablydaminated:betweentwoused sor

molecular w!a%gi}etrsogf m%&glyaerogtyiﬂeng-blaoéegnd standard
resin singio layer film of tMe

polystyrene %ééﬁ?ﬁ%ﬁﬁdﬁ%ﬁ -Fﬁ@nical Co., Ltd. was
used for a nOWOEINE-0fa barriersngproperty.

108 the lay= structure of the

mul.tilayer film'si
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fear or more lavers in a carte in
case,so of the multilaver film
hating a fhict.nees of 2500r,the 5
01877 polypropylene-based resin single
ered layer of the present invention has
= preéferably; thengh not seed, finally
The sprescribedsa trienessefEb0:pi 2007c under

nitrogen a%m@ Q5 %@ﬁwim@iﬂn%§snﬁﬁuw§ Ipf SCPyrisl or
_the above range, the film is

PRET menniEkcellent in' | Balante betivieef heid for 10
minutes, anﬁegqb]“ty transparency: amd3m¢pactw C/minute.

After noldl@ség«;ag!lggle-rﬂeBI@Xegolo %Q%Qggr it was heated
thereof may comprise a gas barrier
uP ot 200 fyer, A AdhEsive TAyEr and tRE e point ves
calculated |fken Flre wgasobaqfneqylaygﬁ.mchgd@gg peak, and
the heat ofoEsQ&amplga1Qufiyt@y§roma£}x EM_%ted value of
layer, a cyclic elefin polymer layer
and an aluminum-deposited fit m,
01881 and the adhesive layer includes an
When QJ@ﬂleQ:IyJT&erﬁ{édmgmeﬁffrit&opylene—based
compositions SAI;IQIQQ a pOlar layer 1S K
’ Introduced. 10184] P3Ees5sF == = »e=
observed atqyGEUNG TpMteinersfor jfcaeelts Rk
[0189] mehMtair Containers for
Tnmnsfeevds and medlcmes comprising
the Singié’layer and multidayer
2 Ll Of thie présentinvention2Qeasured in a
decalin solad@ pﬂ)dw:ed byagl«htllngbautubﬁnlbkgf a polymer
pouder, s pg{lgheo%ta!lkrg film obtained by tlheOl .
forming method described above = ™ °f
decalin, amby aﬂe@@ﬂarycme{h@dg tchelrépof was measured in
an oil bathseﬁ”lrjg ﬂb%ﬂemgmpg&wgpg ”:11 was further
added to tne ovae' me(gytpn n;loe1mtboerb a SrUtbOt -
such as host sealing and the fike =~ "¢ "=
the speciflae}dsemﬁ;[ug S8, @h}apé BICneasured in the same
.dimension thereof into
prederermhned. 109 ,c8des.The

cor:di: ion of heat seal'eg is

[ <R R (R B JR PR [

[3

the peak.
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[018.1e [11 Amount of a
component ( A,Lin n-decan.e at
tempermndre: 15The sing e layer
onmer. hfllsm ()lfugbgnArc AA At invention
ha\/ rt O}%é Jboﬁ )vzaiof\‘grx”ﬁev\:l repeated twice,
and a Valqu@pveﬂ/@‘nwjg@oq}tt@fmldg@aneeamCentration (c)
into 0 wasdigs&h\&eddt Qset{mgaattlﬂ;l;ﬂg\ txgréel%glty (refer to
che foll0wiT) Q%‘E?Sl Tre solution was cooled
down to 26(0 in about 3 hours and
(01901 |left as It was fur 10 minutes. 'Then,
21 = 1ihepeeitatate, (hereinafter referred
[5] Propy egeto l?flsl thecgnc(:je%g%tltﬁmlnSOHJOIC hylene it
component: Dined) was reroved " o
concentratipy fitratfor Ttie-filtrate wes outin (5. having
4 to 10 caraboftdbree LIMUs the amount of
The c%r(l:teegﬁno totgr?CIE,ltaptr% ?/._L ne and o-olefin were
component dissolved it hdcmane
determined Eﬂ]i@iﬁ&éﬁﬁrﬂ‘éﬁlfo aslcthéxg manner by means of a
M 6x-500 precipitatesA)}:db apreclnMidiNcures by gron
Ltd. The(Ts)ampgs %epgrated from a(ietgne by2 ml  of
nidtrataon and 170 drled The

hexachlorobrifaf WS 'Eohcentrated At drieds fHitzated
through a dpybutresidue wasinotobservec: deuteratea
benzene wasAQk%mQMarr%‘“Qf tr’l’@e solution was put into a NMR
n-decinemooluble component was
Fbe having e tebMifEd At Srdifg o theoiected to Po-nir
reasurement f@HOWING equation@mMount:0fuency was set to
10,000 tlszd%E:SQn% §OIUh|§1 compositions of ethylene,
componentweight) = 5Pprecipi;
propylene aé‘fe“(?ﬁ}%éig?‘ﬁ?éadrﬁtﬁ@%ld’ﬁt]a 3c NMR spectrum
thus obtaindQO [2] Mh/Mn measurement (Mw:
weight-average molecular we Mn:
number- average molecular
1ol MR e AiEPT )T A molecular weight
MeasuldbstmlbwrgnaéMW/Mlé@ WRAS .16 kg according to
measured in the following manner
by meansof a gel permeation 10
chromatograph Alliance gPC-2007

PR S S [ R B N R R o N

[0191]
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15

yrene manufactured by Ton oh
Sorg. was used fdra moleicalar
weight of 210<1000 and 21W24 X
315 x-e722 @Nd standard zolystyrene
manufactured by Pressure
19221 Chemical CO., 'id. was used for a
(71 voung’ stRolecular weight ef deaChtdiXA X: the £iim:

A sarlgg pl‘fyf Lp]b§7r]n' Ifla Mpltlng QON“ 3 dumbbell

The sample of about 5 m, g was
secording Robted Op td°200M L Ghder Hifiton:  The sample
was subjecQ@d) aim@sﬂhef@fzgfha’/fmm’tbﬂﬁ,ﬂfons of a span
space of BO%PyrA§1BE§ Qt§07 %angfac'[yr%gd 230°
by Perkin Eimer, inc, and lid d
10 minutes, and then it was cooled
(81 TensileCjown:te:36dcat-1 GHH/ minute. After

A flpolg!(Qg m%@mm@ 9“1 g C;LIng ?es equipment
mtrtfos, it was -neared up to 2110,

TET01P MER RS, WRETRIn tHEPelfAnt Lt vas
subjected th@int was cal dustretframrdhedep 1init/iower

Limit) o= Qbagrystalfing moiling peak, @p@d a time of 5
10 the heat of fusion was

seconds anccdlctifted 18roth ar irfegratéd™ to prepare 2
sample for ymhyeenfrthe peak VC1881
o147 When plural peaks are observed in
e ropylene based compositions
déscribed in the presét. plegra® rectanouter
form of 10 meeketBiobservad atiachis:mistre a test piece.
It was subJE‘%{Q@QEaHJE%%lSeS%pQJmes[@lx@%] hammer 2J, a
Liftine an l1e401flg1}r|nslc viscosity An intrinsic
? %igCosity WA S measir&s detalin’ =/oecone)
by means ogglveit ati356: Thatis, about 20hutactured by
Yasuda Manuﬁ@tmlagp&ly,nlggzo DOWdera A
pellet or a resin diode was
dissolved in 15 ml of decor-lir, and
[9] Lignt tigrgpicificeviscosityt 5 thereof was
measured in an oil baih of 132"2.
decalin solvent h ml was farther
added to the above decalin

ey el W .U P S - [P R S [ T P

[0193]

[0195]
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112 manner. This d(l.repeated and
a V&ilLle CI 7, sp/C when
extrapolating tne cos von ((I) into a

The l\i\(ﬁ"s qg;?!rylhpa%gea§agh§1elysqye1§lcln a solvent of
viscosity (refer fo the follewicg

Penet SeCguation). 0190 fit o) {20y e i ves
subjected fblRrepwrenetmicnne.erra’ f0aeo minutes in

hot water iulyejlgg%@itcﬂgeqn&%ngagnoc@et'g‘gmg'rrlgasurement was
-olefin trgt concentration (55)

el Shajing 16 10 Carlioi atdms: e °f e i
transmittandQThe contents of ethylene;
[0196] propylene and unoleffn were
o ddetel:rmined b}/ measuring in the
® “following fafnet BY eans e &=+
to1s71  JMM OX-500 type IUMP measurn

<catalyst sghaRparats manufactured by
csynthesis széglllwlgtd- Mne sambie 0.35 g
was dissolved in 2.0 ft of
birenhexachlorhtucadeneibyybee:mei-terc-
butylfluorer-lryhisiSQJHJtLQrHW%IH&EaJ;@g p’lr@duced by a process
described t‘berlelgnQ aé (i:!:aS%xﬁnelr (032)’ afnd then t
0°5 mi of deuterated benz&ne Wag=s® Facent
ApplicationgdgEePtheletod Fhe ¥otution WFY
[0198] pa: into a NMh tube having 8 miner
s . diameter of 10 mat and subjected
ynthesis Example 2>
fo 130-NMR measurement at
bibenz2GCY THe! integrationsfrécidificyirrenyl-3, 6-
di—tert—butW@&(ﬁ&&MQﬂx@@Qﬂg tm&girde was produced in
the followir@%ger’llpe composit(ons of
ethyTene, 20 propylene and
Step 1: syn@sshdimn Wwerecdemerviredeby butyl-fluorene
rropyiaspectidra:thica ebtained Q1 Q) [6]., 4 (s4.-
PER (meit flow rate

mmol) of 3,6- t(ert—butylfluorel)é under nitrogen flow and

stirred. N-bromosuccinimide 20.52 g {115 mmol) was added to
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Meahurud at 235C arid a Load of

0_16 Up accordingsto 113 JIS

K-6721 101921 171 Innug s
. modulusila elastic: medullaof t ,
e sveve e sy e seicees
"t R0TC T IS'NES 3 diitbbetractordifg tepling down, the
reaction sJiMl%SQEL \A/c&lSdUS@d8f@r mL of water. It was
evaluation. The sample was .
bleted 1o Theasuromant to e 1vreted by
means of ohditiehs g & span spate ofe3Qv powder thus
obtained wmm,aﬁefaUng razes0f:30 10 mu of ethanol. a
mixed solMMlxMi§§E§e!x§rQéd Zgnglcalo:!—glsl amount of

161 Tensile impact strength of the
dientoremetfifgs TOA TP fOPNTEY By theratisgsef |gliow powder
and heated heaﬂ@saﬂlﬂ@ieﬁs{e eq,Uispmem solution was left
standing stIB-ZwQ]:E%mngzlflrt?gg[yreg p%;t%%&?rrle precipitate

Mangy:, Co., Ltd. was subjected to )
vas washedn HHFSedliiY At temperaturasxens o obtain a
targeted pfupperdimiteower limitkofinitisn yellow powder
(amount obtggnQ;O/;igp6lg’ Q&r‘aesﬁyl%?at 0.2

MPa, a mica of 5 oeoonds and a

PTG it f 150°mim X 2070P 1o - 7 o

Flu-od, 28)prepare arlb samplesfors, riu, 2m.

ws (rpj: u/Me@supement. (0191] The sample

S clescro above was out into a farm

2 SGFL Wit ACCOrding T IS KT TEEY: Horere
annydtenprepare atest. Hiwas subjecteds.7 mo1) of

2,7—dibromotQ,@E@Q@U@—blﬂ%’ﬁ%&@ga@s&ai.08 g (0.93 mmol)

. hammer 20,a 20 lifting angle of |

VR 49TOT anid A TnpEct speed ToF e =t oo

temperature 3f7rPriseconed: by means-of @ 2516so1ution of

phenyl boriﬁ@i\éeﬁ%algimga:ptmg?rwas added to the above

_ manufactured by Yasada Manufact
solution. ﬁnfeiaé}b?rlfvah-ch phenyl borate had been put was

washed twice with 4 nl of ethanol, and this solution was

stirred at
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10195] ,9] Light granL lance of the

film; 114 Theslight

transmittance Was measured in a
sadeq 2 vaCivoNt benzy: alcohol accordlng 0 ..

JIF 1021E6° urth imwas™ " = ="
temperaturesame%,@ted%eanrﬁeaﬂng eetmERaps + sosin
carbonate a]}QEQ'&Q EQ[u%ﬁ;MEILﬂ%SmMHOJ;a\A/%E%Ed thereto and
refluxed fln alrg %tlgf(s:la\ée ggtqnthem the left naturall

same measurerpnt WaS 5 C&rrl@d ) Y
cosling dogytits deterimine a fedeiction ratevofvarochloric
acid under tk&ﬂlghtltraéﬂsm&ttaﬁﬁe iig-‘[::lagﬁlda-ghe!»!jded thereto
details of exarrpshaLI E)So sshqwn . .
held .5197] 10 <Catalyet synthesig® 2™
suice with giaEes «Synttesis Exarmple s out cogstne:
with the oEdbﬁEarmemyLeQ@QC){QLQE)@B@dle The organic
layer was y wasHe twige saturated sodium

6. d|—-terrbutylI|Iuareoyl)2|rconrum
nydzosencarfittiivrite Was prodaced by & projes securated
saline solLﬁ&ﬁCﬁiﬁedriﬁdSqu@miﬁxaﬂfp{%.g The solvent
was removedog Jg‘p@'q?;:elo'\r{latb l;lf residue was separated by

] Appllmatl Laid-Coen No.

silica gel f?@%gym@nt[oz%]kgyﬁfﬁgle/ellow powder.
A  nmixed E)X@_tﬁ'tple&> hexane and a small amount  of
dichiorometgu‘gewgyiq\é\éti&ylgnQLoyp er taqunléd above and

(2,2-dichenyl-3,6-
peated =t dftert- buf&?@?h‘@reﬁytlel%ﬁlﬁﬁﬁmn was  left
standing stgichitrece W&&lﬁfﬁdﬂﬁﬁddﬂé 20uth&d then 1eft
standing [QUPV\QDQ rﬂ)apn?gr S}?p hours A crystalline

swmhesis of;

reciiCate e BTG 076 BT LTt pron s Pesene <o

obtain a tggeted product in the form of a whitish yellow

to separat

powder (amount obtained: 4.36 g, yield: 54 %).
'HONMR (270 MHz, CDCls): & 1.29 (s, tBu(Flu), 18H), 3.78 (s,

Flu-9H, 2H), 7.16 (s, Flu, 2H), 7.34 (br, PhFlu, 10H), 7.97
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Propylene carbonate 170 ml was
added to 11.22 ¢ Uteit oirrn.1(of
3,6-df-tertioutylflaorbne under
(s, r1u, 2:nitrogen flow and stirred.
vs (50 - MI/\I|a}lromosuccm|mbde 28.52 g (11M
* "dnolt WS add e: to 115 the above
Step 3: synsoletsort, andithe sedo A-an was

» cn-0eatan.and stirredat. 80CS hours, ... ¢ o g

1910 o Aftgr IofE naturally coollng down, o

he TEACIIEH SolGtof vl atided tg === =
under nitrROQOQmtofwates.ltstirred atieOMxed solution
was cooled t@!’pﬁr@@y%tmr al’g Wr%teﬁé%ng mmol) a hexane
corueion Oflltrak;[ed by 5 roans of A Kiriyar9.

" *funnelA whitish VeIBSw pSHiger-arien of 1.57
mol/L was Afygs oltaned Was washed:five was stirred at
room tempeih@@ %lt 31thmJ oin%tlgavmg’!éa‘smpg§(1btained was
cooled on asmollr'gon of hehase and a small

amount of diohioromathan& Wag® prepared by
dissolving Hdfed td tHerabove whitishhyetloworopanone in

50 mL of p&w&ial@@nddﬁea&@d @ggplgxgpeto Then, the
solution wasdlgtecgrsec %E rand the SO|UtI0n was

10 standing still at -2008 6vernight? = = ¢
yellow SOluﬂ@ryé‘faﬂHiﬁé mgc][mfatedvvash a saturated NHC1
agueous solW&thedemﬁgei&H% Mghaédgllglfereto to extract
a soluble maht%xane EO Obtalgnqctargetewqis ashed with water
product in the “form of a whitis
and a satuv?@%wmwd@ft(t&m)om elbztan&redj on magnesium
sulfate. Tgél. g.:Q\Qnﬁ”@Ld aimg\)@d Ma”d(g’?l lation, and the
residue was CMC]'S) a1.60(s %

tallu(?lu) iShy, 3.7 13°GFF Sy o trerery
obtain a taYgV%E?eprPﬁHCtzgj 78§$Tqm|us’ogl3(_matter (amount
obtained: 3.M$, (ElD])d M/s 436 (M Slop 2:

ntheal-|,6- errb

. 270%)%41 2 7Dcfllonegrg/glllLorsenénCHz R
tme Cor 4 Ahaydzoud?282 126:miPivas added

to 8.15 g (18.2 smell of

2,7-dibromo-3,8-ci-tert-butvirluoren

e and -.03 r 10.93 cool) 20 ci

(PR V4 ) ) 1 | PO [ SR « [ o |
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1 1 U addedO L. temperature for

20 flout:es, 37.4:1Ink. (74.8 bmod) of

a soglua carbonate aqueous
sten 41 s hs}clzelyltéoonf of 2.9 vgalfri was added )

© Y et and refit 43d for 18 foars T
Anhydppyph BEtiNg . After lefematuralyobs (3.71 mnol) of

3,6—di~tertckgﬁung dQﬁEhet@%f@Qg@nu\é\@LS nitrogen flow
. Stlrredflnls.hlesd é/wth 144 hydrochlorlc acid

under cooling in ‘an ice "Raft: Efhers 2= =
-5 mb (4 Wagrgddwgr theretosto useparate-the 1 1ithiun of
1.56M was aS@J&Jt{Q&éEB%@%e%§ @yﬁ:row%perature for 2
hours A re?dthrcaal'c:E?gnt\é\klvl’gel \é\gtt} dISta}/l ether to ~-78°

" " "and’yhe’extract was pat together ©© 0 ¢ o @

dry ice“mewmlthéaﬁrgaﬂ?c tayé&r s@paﬁatevdutm of 6,6~
dibenzylfulmﬁvmb'§ly Th@ gﬁglamgsl@yggrwy\é@%dded thereto
in 20 mineiVa@shed cc with saturate:: sodium
Rydrodercarbonate, twice il th = - *° nouss
while slowlyyatefaid OFfceWith e sataratetor temperature.
N nydrochSalinessolution.ang dried.en:. a blackish red
solution ob[nargn%Sh eorrmelnsalﬁllfage Tpaept80|vengher 80 mL was

was remover: by dlstlﬁatlc and
added o fRertesidife Was separated tﬁy/lglPFiEamattef was

extracted. gezh@hr@jmtegnaphy te-obtaind twice with a
saturate sog\;{h”]% yeHOW V\{der l5Am|

ogencarbon lon, twice with water

solutlon of hexane and a'small
andonce gifount2of diehlGrotfetiariévage dried on
magnesium sadded tothe powdesobtaiRedry aistiliation,
and the res?l u%vﬁasanrcelfhe%t%d Q’H@Qac t? chromatography to
dissolve it. The solution was left
Fhereby obeiarifig Stiffatrooth termiferataret @ wnitish
vellow solidOfQRe. hourand-then lolistanding. -3 ).

H NMR (270 H” %ng C tthS’I'?? hngs u) 18H), 2.66 (br,
crystallmw 20 precipitate was

e L nashéd thirde tifes'with 10 4896 18, 589
to 6.51 (m, hexame tosobtain adargetedriv) and caph and
produon in the form of ah
ht_Lyellow ',powder(amount
obtained: 4.36 g, yield: 04 9). ati

NIAIMY /O 7/ AAla n 7SN/ T1N)\. N\ 1 O\ .
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210 (FD) : Fez 430 (FT) Step 8on
t, 4%)jbenzyf fri ccuvecked flask
of00 1111charged with 0.0 g
lu, 2omy, 210 rrklrﬂol)zrqf cyclopentadiene
" and 00 ml of dehydrated TEE
Hs (D) s Mihd@r Ritrogen atmosphere and
step 5: sysStH¥edo.this.execl SplWjen Was, , 7-rn,-r1u) zrc1,
ooled curer ice bath, and 80 mi
: Sc%leﬁg(%aran{m%fl) a Een%aﬁqéssémﬁ%eﬁ of & 07 @
(0.855 mm01r)]_ﬂ%itwﬁ%ﬁﬁu%Chd\}iﬁgta3uz—2,7—Ph2—E‘lu) and 40 mL
of anhydroﬁ@%@ﬂifﬁti@ﬂe@f lncﬁ? l?chnAgLﬁWeﬁﬁosphere and
stirred. %qgequteqel;§£(r)r thgoq{lttiho% Swealletj:gnled on i
was stirred at 10 room temperature " *"
path, and {oti3 Holts? aftba white slupry solution of n-
butyllithiu@bt@iﬂﬁda\/\lﬂﬁc@ﬁﬂtﬁd)@@ﬁm.iﬁemol/L was added
thereto ancpé‘gbfr;rygggan_eEb%ss_%qugnslowly elevating the
Prepared be dissolving 25.0 g
temperature(lqif@sztj)%r‘z(eaﬁeéfiture. A red reaction solution
obtained wag_,&di@h@ﬂylt%mp&nﬁ)%yincaomethanol bath,
and then O.@M’ Qf(g%@yq&%&?do%%?r\&/r%%maggggchloride was
\ therdte. Then, the solution was
s TherSfirrel EE TOAM teihperatiire fo 12 e for ¢
hours whilhourgjand«a=15yellow seldtionre w to roon
temperature ocbt@'ﬂ@gq \év§§dgll‘é§ nogt;lgeed s\levsig:)Qnsalon B
sathrdted Nnicel educed:0
91271 golution. Hexane 400 1172 was
after gtleled: hereto terextract:ausoluble<q pressure,
the residuemétt%r;}sg‘ﬂfgdthg Q&Qa%‘ptrpn pahg oxeie box and washed
o Was washed with wafer and a
T heeisaturaied Saling Solativn ant e packed wic
celite, anqlried-oirmagnesiunmsuilate. The dissoived in
hexane wasSQJ{Y?A@Eéga%i@mg%%gop%ethane. The solvent
. dithfillation, and the 20 residue
contained l%égerMé&WteéTﬁﬁﬁSOlVEd part was removed
by distillaghromatographystewebtain Ashed with dietnyl
targeted product of a yellow solid
matte :amount: obtained: 3.7 0,
yield: 12 81. H f(PT (270 f(Hc,

NN T AN 7O D PN ~NlLrr™S1 1 »» A1 1N\
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1 5621 was added th ere Ld and
stirred at room téperature too 2
hours pd solution ebta red was
ether/cold nggdgg d::Qnthlign) JG(EQeQeQ)ya gbriyaln a targeted
iceornethauchi bath, and a 1.1(13
product in éiffiﬁql O?Ut ﬁna&i 606dea||88ﬁmt obtained: 515
mg, yield: Gyindivehe 1.06 g (4.10 mot: was
H NMR <27odﬂi@pV\£iD§§ added theretodn 20, 4., 5 e (d,
s s i rg:gtgs Thpn, the solution was
%tifféd for 18 RGUrs wHile sfowlr == 2.

5.80 (t, Jelevatihg the tempera Mare "upte =z, cp, 21,
6.97 to 7.30QM tepaperatyre, iN WOQKOCDEQ“?S Flu, 2H),
cold 60 HIL was adder: to a
51ach|sh red solution dotal ned to
Ms (FD): M/teppiir¥ate the reac t ion. Ether BO
-mwaﬁeaggggm separate.the;sql ., -
Coetanethol on aggba soluble rr;atter was ,
Y ?L%I 4 Tﬁr acted THE BraRIc Tayef cntoride was
produced byyaedf wWashed twice: with. a saturate
02001 sodium hydrogenon rhohat e
cSynthesis gpalmugon twine and once with a
saturate saline solution and dried
Synthesis g idgriesitmr sulfate The solverttadienyl) -
(octamethylwaﬁlﬁﬁm%dob’)ﬁakgmali&rr.@uar@chloride
1 syneneo 1 GSHUE WA fefined by Sdi( 0a
tel chromatograp ytot Jhere
A rea%ﬁalﬁﬁﬁr@%@mo@lmtqn:hth@lng funnel was
charged witﬁOﬁmnﬁ)fﬁmei&ht¥@”@v\£a$9&igfuran and 2.15 ml
(25.9 mmo1, MALET gaerpgujgtrobtalned 0.59¢
yledy 4) 9 (62416 eélfhtref;gbatzsosphere and
18.0 ml 28? :Emgs (gf taBﬁbaﬁua) @HYHZO@@walilthlum of
1.58 mol/L 149&.5;]:3}3) 3:22:HUt. QEAPN: 43)irreq white
cooling the bo g so*h?l:zllcl)'ln Sat3 1) 5 15 tO 651
hit :Spy OH). 6.82 to 7.46'(f BR (" **°*=
by dissoivirgna(tol_l; F()h9 gnﬁnoj;)lgfljluél Z%W-omgnzophenone
(00) : 012 68:: (M Step 5:
synThesis of
(ShCH2)200)2gd(3,(0-7-5u2-2,7t2i

e o P Y U e P Y R D - R DR . Y o Y o Y |

8.32
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texborature to obtain a reddish
oranoe suspensicn. [01M91 After
the solvent was dried up under

in 30 ml rggu%m@tggsiQe"%@aWQ‘?oguirsgpl\VCaesd put  in the
in hexane in a glove box and

ronind “fdhét 20 With HeXore by passifig oot o
0'c, and tnrouch-a glass:filter-daysky withvack to room

temperatureagg Q@ §;Eag}gespprwgegowmcbawa§his reaction
fleL dissolved in hexane was

e vy Tacied Wilh iENIGHBmistiane e the ereenic
phase was Phesgolvent G@nt)ai:hw_]-ﬂ:thezacid, a saturated
sodium hydw%@mmmagﬂgﬁsqyﬁgl nar!‘and a saturated

s was rerﬂpoved by distillation, and
ine s0 107, ¥ o]

heé residue WaS WaSHEd @it ted weas dried on
anhydrous gty B20ethepfcolddtenteneiun sulfate was

removed by @ﬂ@}@{h@{ebﬁﬁ@m@!&@ E@XQSLQQ in the filtrate
product ir the loon Of an Tanga

o s O BB S 5-e oo
of a rotarymga:pyix@'@:r?ll‘[j‘{ resifd NPHR 22 7FgH by a silica
gel column Mbébggzu)t;éklegopbé&cw Qr:n@)vt obtained:
s+ . ,..188),302(d 53- 155 Hz, CHLth,
T E) 5.93 (491555 HZ iR oentitied by
THoNMR. 28), 5.80 (t, J [J[. 2.E 80, Op, 2E),
H NMR spectbuE Ry 2)5,6:90 10 14:34 {se 2N(FlaL. 2H),
.. .and C1727h, 203;,7.37 (s, Flu,
T 6'62#0; 832 (S, Fiti, 28). MS (B Mz T (o
7= 5.6 521848 (CE'). 10161;
(ii) Syntheﬁ&m%&ﬂmnﬂm@xmgﬂ%nzofluorene
» szpGiopentadienyit, pped
(actamethylostahydrdiberzofieag® == e
= shreeveygmglyzircontemUichiotideiwagesnerie st izxins
bar and wnlpfgdu(}ﬁﬁfw&h@yfgugmgngad with nitrogen was
charged witl’[ngtnog' JQESZQOAnsl?nythf??grsene and 19.6 g (134
Example 3>

mrol) of 2,5-dimethyl-2,5-hexanediocl at room temperature.
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15 Synthesis of
di(p-chlostmethylene
yolonentadlenyl[-
Dehydrated (gggelrpr%ygylgneetap d!n?dlbenz%t %Oteh
nyl)ziroomdm dichloride Wj 22 Ferete en
stirred by Wﬁfh@?sﬁsn@ﬁr@%gdis;tirrer, and then the solution
was cooled pﬁ@blmo@lmr&yljﬁ@'%@@ebath Crushed anhydrous
aluminum ch%gr%tégrgéy%sge(léF2qlflnrlnk39)eq<avswtahd§d thereto in 70
dropping funnel was chargeal with
minutes, ana(}kr?ﬂ 6lfedélﬁyd:'eat@€i stirred at 0°C for 2 hours.
Further, ttetralhabroearan @H@&LJ—ZMEQ 2Qe solution was
stirred at (r2050m9trear'n!pgl!'bt()u&gy&lpgeeg%gslen% ter confirming
under nitrogen atmoecbere, en
chat fluoreqs ¢y ipape2B8 S tinfol) ofsathexarierrown solution
was poured SQH4tObN af nrbut%éj-[m‘l@.%ﬂirlé& quenched. A
soluble matrtgg1v/ag'§vveax§r§t|:9_¥glng:l;xqg\é\(l)isn§lacgdgidethyl ether,
o and stirred while coolinp the above
and then TR GIRTGH at"07 “boRcE Solatiopd wasbed with a
saturated @E@pﬁre&jilbyeﬁhmw 5;1(11@1,@ solution. The
organic pha(;]eg'gega[paqigdot]as dried on anhydrous magnesium
4,4'4dSchlosobenzophereem 1 2
sulfate, ami ?Heg@aﬁ?er&IéWG‘fatéﬁ removed by filtration.
The solventetpahydraftnan was outifcthews removed by
distillatiogrQlQ:l-JpCﬁgugl@enggJJ?elo%\lylymeans of a rotary
dropwlse added while coaling at
SUERORRROT O & e SDILHOH Wak allowsidivare funme!
and washed tft ggnh:a@ktto Toam tﬁm@@f&turﬁﬁ$hen it was
dried underit waﬁ@ngr§!g{[§ed ‘lgr &ﬂg&g}/ a:rryasr eted product
reaction 5 solution was extracte
O PR diéttiyl ettfer; and the"gregigted srodues
was identifiphasewas we withsIhbhydrochloric
acid, a sattnathd sodium
o herqgencarb(_)naLp agueous
HRET0 dEdtion and®a’sitirated saling’ s ¢ (s 120,
1.7 (s, &) solption.The organicphase (s, 2x).
separated was dried. on
anhydrous magnesiumlate, and

then magnesium sujinte was 10

i omt rom =] Lav s Ll mm " o om s
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122 Dehydrated dichlorometiKne
85 n. was added thereto and
stirred by means oi a magnetic sri
ws (ro) - u/fMSE, @Nd then the sorition was
o cooled down to -8'M on an ice
HED VAR Crudhed aRR§AroRS ey cvelopentadienyl-
<Octameuhwahslﬁnmamkehlfeﬂlder%lgngtz&z

gr)v\@é@é&%qﬁgetth% hto IQrZQplng funnel was
mltnutes and then tie rdxttre was

oot “iirred af CE 16T 2 oS Fathgr = 2% o
(6.08 mmoltheficecbathrwas removed, arA:th@e descriped

above undeﬁQJUJ@&W%ﬁ@ggedar@ Eogn}xl (7.30 mmol) of a
temperature for 19 hours. After

penane ol SRtirming thar t1féfe Hishppeuréy o= sowly
dropwise a@ydot}@re@ brechishBrownisoldtions the above

solution apour@d Intavr—lagtgwlgf i'g‘gdggg_‘ijdlnone 0.86 ml
water and quenched A 10 soluble

(790 mmod) reftet Was extradisd with's00 i stizred for
30 minutes, o#fdlerhylae%he’ft,lemdfﬁ@ewme dissolving 2.00 g

(6.68 mmolprgﬁﬁlgpmwéA@SoQ@Uﬁhgggn@ng 30 ml of
dehydrated e%sakl]xec(ijrovgtlltrg a Saturated SOdIum

hydrogencarbdiate aguébus e fomnet =nd
slowly drong;'Fhﬂd@ﬁq Wlﬁhéngamg Bhage C. The solution
was stirredS&p%aI%dMﬁs dE@deJ] @Q@é@[@lﬁ to go back
slowly to roogqlegpserlguurlesu”ate and tnen d i

mmoneslum sdffate Was rémaoved > *°™°"
was extractbsll ﬂjrﬁ%aﬁeﬁhg_ﬂse'}fh@ Sehfehfe organic layer was
washed witﬁomﬁaim@derﬁ&lﬂltr%%V\la§ saturated sodium
hydrogencarbo moveadug usdléylluaglg)nn ur?ider

3ucecfpre &ra tby mc’;élana saturated saline

sotution. ”’e”@a‘ﬁe?%r%airﬁesrfe@dve wagiried on anhydrous
magnesium stmtamﬁfe@’@dbg& &J&Wéy%m%uﬁlémehs removed by
i1iraeion @nd vevagpeg 6 times with |IC ml of

hexane, arid then it Was dried” =~ 2 ve
removed by girider reduceepressure to-obtainvareans of a

targehid product 20(Amount

obtained: 12.0 g, yield: 53 5). The

targeted product was |dent|f|ed by

I NIV s 177N MDA e o e
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MS (SS) :M/s 386 (5'). Synthesisoil
c, 'otel- 124
(oatamethylocipthydsodtbensofihor
rotary eva orgltszthane 'Al\ r;,leam(l:atlson \f/esgek[ 114 1
‘es nipped with a dropping tannel = =1
column anc\NaI§r5 ehﬁpfgw]\}wﬂq 4;?@qrn| Ufluene to obtain a
targeted pdﬁh%drﬁtr%adtet{@hyr@mfwam4a@d yield: 17 %).
The targeted pr dg O8wa%arlol tlf NMR d FD-MS
datamethglor: ahBRr debenﬁ')efflaere -
spectra.  ne described above under nitrogen

w nvRr specathaspbere, and 4.62MmIFAR (s, sy, 114 (s,
rprqg}l{) of a hexane solutlog OEH s a0 .
nsbutylh%hlum of 102 Totl, was’ * e
6.38 to 6. 3|ovly'drogWise adefed-th&reto and
FD-MS spectstixre,dzvvd%alenqeooling the above
%Olutlon at —chlorophenyl)methylene-
)'C. 1,3- Olmerhyl -2- |m|da00| Inon
(eyelopentadigny}(7 BOFMFGE) WL atdded 0 the=ny ) -
zirconium caP@M@sOlUtion and stir:red for 30

mi@ygp nd thopeq aS]_OlUtfon

prepared by dlsselvmg 1 2.00 q
(OCtamethylb?%xgdfﬁﬁlﬁ.ﬁl)Zﬁfle%end} Jjmethane 428 mg (0.62
mmol) was {gr@hlerophenyfulvene:indSCambofecher under

nitrogen agsb%gx@te get(rthydpeIPrgn Wal% of a hexane
put in the dropping funnel and 15

eLtion O[Sy dropoTse added kilerss 1oty cropise
added ther<COOIHAQsalrrA8Cvhessolation Wasny the above
soturion aSUITEd fOr 8 day Whl|%85| oSMBg the . .
solution to go back slowly to =QM
retrachlorifampiratuife agit wase This't @ 2) was added
thereto andr@@ctionselution was extractede soiution ar -
78°C. Af tewlghvg)keghyl eth C!: the Orxganlg slurry was
layer was Washe Wlth ih
removed Y yirgehlotic BEtd, ESatAraraaf e the residue
was washed SOCHLM @Ohydfﬂde?ﬂeﬂnbﬂm&teand the washing
agueous solution and a saturated
saline solution. The organic layer
separated was dried on anhydrous

[ R [ <P R (I N PR

6H), 1.27

(iv)
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(cyclopentadienyi) (00ifemetGC
hydrodibensofrubftbyl1)- ,onium
dichloride
ligquid was Q&g@}ggelgrk(})yg@;Lei@yalt);(l:yrglagelrxgxaégllee—-gxsolved part
i(octamethylootehydrodibensctluor
°f e SUERlinfethanie 428 Tio(0:62'¢5  rered nesane was
added to 4Mmmola Waseaddedﬁ&%drntlcﬂfrecrystallize it,
whereby a g@mggq;go(%uqlcey’alyl %&Q%‘E‘elﬁlnggorunt obtained: 90
. nitrogen atmosphere, and 0.87 ml
mee Ve 48 M mmiG1) ot acheXahe stltitigp tifted by -
nMR and Fp-@f RebubvliMfibm ot 1.58 molhi was

H NMR (speggw|¥7gr§ﬁwl§&la3')dd§q .g]/el(’_se,to6gr:ld[)‘99 (s, 6H),
stirred overnight while cooling the

Le2 e Shovd SolutiGn at'Ce. Then/ 228 &, 5.51 to
5.53 (m, 28mge(0159 mfivry ob azikconiun 20, 7.33 (44, 21,

Jd = 2.16 ql?tgagq@md%Qgeygﬁ,h&grb}dg@% Hz, 8.64 Hz),
complex (12) was added therode

789 Tang §ti%ré%*8vérﬁi§ﬁi%ﬁ% Bolitig 7 = 2-2¢ =
8.37 Hz), sthe aol 2§5.:0 78M. aftwi a volatile
FD-MS spectm@ttﬁ/rzcglmtamin thlS Slurry was
somtrecs Eemqve4c1 by distillation under

FRERERE yedticed pressure, was washed
Synthesis with 40rd of detiydratedchiune;terc-bucyl-5-
ethylcyclop@lagi;@z%/gslﬂ, m—;&@—lj%.hqyy@‘gnyl) zirconium
separate hy filtration. 6. hex e
'ssolsed part or the filtrate was
(1) synthesgopterrated; and dehvadrassedkdiene

A thr@ek@%W@é}ﬁggg%t&ae%uged with a magnetic
matter precipitated ta recrystallize

e 2 Siihereby a targeted protictwag” = = o
diethyl etigptairred{smount: obtained: 90 Siethyl ether
solution o{]iﬁx d’lﬁjde 1%}11;';@%'[3:{19)%@9 under nitrogen
N eggduc_l\él was identified by H 524k
PO eid; 3303 STACHAL [ AMP, © @ (129 el s
dropwise adfgpecthidy 270 MhzyCBEIlz);Bling on an ice-
0.87 Is, hi 0.99 (s, SF), 1.42 Cu,
(H), 1.49 (s, 66), 1.61 to 1.71 (m,
8Ej, 3.51 to 5.53 gro 21-E, 6.17(s,

AN\ O YN i N N9 A YN\ 1 NN 04

dichloride
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15
Synthesisofdionen§inekhylene(3fte
rtfbut.g1-5-
cold water %brylcxgIc@pesﬁgagleanD(gdZﬁdclgn%Elfiture for 20
. butylfluorenyi)airconium dichloride
e T (&) SyAthYS of 16y RS LRt YL 20 - or 2
hydrochlorigippentaciene=Aithree:neckeebarated, and the

agqueous 1aJi§S&$ane§Qr§c@|deQHLQpQQhWEW rﬁ of ether. An
magnetic 20 stirring her and a

EENE . ififed al Cotk WAS chEfged with™ e =
organic 1aPQ0 md ofdiethylvetherand H2sadrated sodium

hydrogencar@%]cem%gogi asgigtt,m,oqogcre with water and
solution of 3.0 A ethy.magnosium.

oS VI Gm6 uRder Tt Atmcsphigre, Tt ves dxied on
magnesium W@{Pﬁbutyﬂz@ycl@peﬁmcﬂe d=4.8 removed by

distillatiog.(12%!H,ral)n¥vaég'&gpm§e ?quu%g by column
hromat thrgto la one hour under (coqlmgg
"B an ice- 1 26 coldwatery: 70 ® of @ pale
vellow traizpthghfteristitirg dtroomoredfur20s. 1t was
identified B@ur%iﬂﬁ é‘;&%@tlmﬂ Sﬁm%@ﬁxw%nt results are
poured into 120 ml of 22
hydroctroric amid. The organic
02021 Jayer was separated, and ths
H~NMR spec@@lb'e(@us lllay,eEW;ags %r@gﬁgrtyyk:g/ppm 6.19 +
6.05 + 5 81W+ih5h7570 mLOf ?theI' A@HS\ ogggnic
. . m .+ m m m, )y, 1 4+ 2.85 (m + m
layer obtainéd was out together ’
2. 2.48 tqyith the-above ofganic dayer-and = 128)
(id) SynthewameﬁtM‘eMg@mmtaywl-@italgldmylfulvene
» wn:S5001UM hydrogencarbonats
" aqueous solution, twice with water * "¢
stirring rogneftwice withra sattirated Safie with 5.11 g
(23.9 mmolSO|L&E‘jonl—utvl\ﬁsf;dcrei@tdkgal-cyclopentadiene (GC
purity: 75 gnaagg]elgéurm Sylgatedadnd it at h :
theremoved by 10 distilation Then ="
1.56M n—outvﬁéﬁélr@ﬂ?@dnbyseb‘u'ep 16 ml (25.2 mmol) was
chromatography to obtain 20.2 g
(GC purityof a pale yellow
transparent liquid.The yield was 78

shown below
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identified by a 11H-NMR spectrum.
The measurementits are shown
below, 15(2202) 'H-11155

,, OIS

siowly dr§p%§s@trua%e@7gg"]é|t_|oz’ &%gg?l ¢ooling on a dry
arendard:f/ppm 6 6.05 + 5.81 -

ice/methan%.ﬁt?ma_?drﬁhﬁnrrf??oioﬂugi_%wm stirred at room
temperaturel ), 204846 2.273(rapkH) - 1. 5B A 11 dinone 3.1

ml (28.8 MJO%QSWMS§§déerb ]é2§$agézor$ysrgEDte¢%Ls obtained, and
0]

SUbsequent%-téfi-%tﬁ-‘f-é‘f&h@,Bf'dmh@ﬁ]wfaw was added
thereto  ar@ne@:20Authree-neckedsflask of 100..ing.  ne

reaction smltg_gxukggepQLM‘Véw %trp%gpemglcof N hydrochloric
stirring rod and a three-way coc

acid. The Wégptﬁé?éeédwwltﬁeﬂftz@%%gnd the aqueous layer
was extracmﬁl)@flweﬂthBmﬁerctfbhﬂigﬂgyCi@Qe extract was

put togethe@tqgéﬁrmeogl?‘lrrelxl}_y:ouzooﬂgénaigdl;'yér5 mtlil washed with
of fliF under nitrogen atmosphere.
TSI 62 HEBUHWNtHTtm Hescanesotution, warer

and a satugghdtioni16 mki26.2 'VhEDHlSV\éﬂSd on magnesium

sulfate, ar;liZZhélo\NxI(y ggggwie\%'sagegng'\g}d by distillation.
__thereto under cooling on a dry
HhereRTEes i éTnigtadiol Batht At thefi thie onroratosranty

to obtain &rilation was SritkedoatarGemMer. The yield was

56 %, Iﬁe%@eﬁ@%ﬁ%i@f 2&9 hQUE§Imetoectrum. The
1-2-imida501ddinone 3.1 ml (28 5
TEASIEETERE TSI WS 4CUCd° 04 reson

7.4 (m, 10H), 6.3 (m, 1H), 5.7 (m, 1H), 1.70 + 1.85 (g, 2H),
1.15 (s, SH), 0.85 (t, 3H).
(iidi) Synthesis of diphenylmethylene (3-tert-butyl-5-
ethylcyclopentadienyl) (2, 7-di-tert-butylfluorenyl)

A three-necked flask of 200 ml equipped with a magnetic

stirring bar and a three-way cock was sufficiently



10

15

20

5 subsequently sa3 g (28.5 tmoll of
boozoaoheooraé Was added
-Thereto and 8-ilred for 42 Mitts
substitutedreﬂtbhxmgroq%g Zx%ﬁ(; QE@%LQﬂIQﬂB g (13.7 mmol)
of 2,7-di-tert- b Ourlelgrlglteo 100 ml OdeN 1
ydrochforlc acid. Thedrganic " *" *0 m o
dehydrated |Wé?m&§}‘§épmdltaﬁdeqzhetmosphere. An n-
butyllith1uaqueﬁlusg@¥eroexbra-ctﬁd tiNAG@ \Mllhii mmol) was
slowly dropw:se a!d%ele he)o(aLnee aThe ex}{?lcotn\,\.\ljgdse? 1i
10plt together win the préviGag «°r e
an ice—coldo‘f@‘ﬁﬁ Earéyezrnaﬁéjam/ashedlwm was stirred at
room tempeﬁ&ﬂogated Smiumrs 3~Tert-~butyl-l-ethyl~6, 6~
dlphenylfluveylze;lrogencarbonaLe aqueous
solutlon Water ana a saturate
reaction sogdflife SWirith oAt Wets Wriedmonunder refluxing.
The reactlmagiaﬁ&ilbm G\Quatequag}d th@@ tlﬂ&) ml of 2N
soivant was =mat db dastlllatlcn
hydrocmorlgl'ﬁfalrcééfter the regéldu>(e wag ey sther ves
added thererté)flﬁﬁdsw%mrﬁh erromatographyhe agueous
layer was dMig-obtain4.2:g0kanorangenyi ether, and
Sv%'édpmatter Ihevyeelgxwarseéggé) !Dtrganlc layer
was idencified hy a M-HM
27 washed $EACOIUT THE MsaSupstenEessconate squcous
solution, w@Stltsrareshewnelowdiun chioride aqueous
solution. MI VMMA §£iegtrum (esZLQn I\éll,ll-llgdte and then the
00C12, TMS standard): 5/Sph 7.2
solvent wastéer\?axzfitby_l_ﬁgslt)llsagl@n Ehle)regf¢,duthe residue
was reflnele) CHJ.L%@ tcﬂ_r%t(cq;a;glﬂz) to?@ﬂxtlﬁ 4.2 g of a
white SO;ld(é ‘%E) Qx<e8§lgldTv|;|al 53 % It was jdentified by
Synthe5|sofdfsMenyllmaTherne(
? FPmess RELARI Y cibpeTitadt entatenyiy st axe
shown below.(2,7-di-Lurt-butylflaurenyl) A
three-necked Cass of 200 mi
equipped with a magnetic
OMSE /7 1g(0ardhd athree-waycoca
wasstflifiently 128
substitute(itroant charged with 3.9
g (13.7 mmol) of

o Yy 2R Y WY TR PR T I «f [ P P

to the above

the extract

[0203]



10

15

20

5 slowly dropwise added to the
above solution drider cooling on an
the-cold water bath, and then the

(iv) Sy@QéQILon W@S StiEE%gex%;lE\ggmene (3~tert-butyl-5-
hvlevorooEMperature for 100 hours. o
ethylcyc opgp_tlae%fﬁél&fﬁijliiérae}fi_glig\/_lfluorenyl)z;mcoruum
dichloride diphenyilluvene 4.5¢g (14.3 mmol)
A SchWeQ% afqgﬁd (Ep tﬂ@ %Oggu[g&gtlgnyh a magnetic
e solution and stirre_d_for 30 hours o
TR Bhder Erfluxing. 10 Théféaction suficiently
substitutedgglution was poured:into«100 ml of (1.68 mmo1)
of 23 hydrochIoriCd@&l@d!}@m@&&?e%qulbért—butyl~5h
R aquthen diethyl ether- was added 1\
Hreiorieret to Separate an otyafie ) vrien e
dissolved ijxag/éml"ﬁﬁedgqg@@ugd@at@ﬁlm@@er under nitrogen
atmosphere. e?(iracft@d(gv\élicﬁnw;thogoaxrxa!ﬂg)txtyllit‘nium hexane
otution Ofdllegrgy!qether,lar_md the extract was 4
put together' with' the previgie cerete in an
tee  bpath, organ-tclayerl5and washedswithed at  room
temperatureaﬁﬁtuﬁatetdjégdium}lis reaction solution was
cursiciens i 1Ydrogencarbonate agueous i ,
““solution; water and a Safirateg 2" en then
0-3% ¢ (-spditm chibridecagueoussolutiorr was added
thereto. kﬁaW&Sodﬂ@Q O%m@g[@@&ur}oﬁulf@tefﬁours while
allowing itargcg thoenaglpersolglelnt was rerhyed
by distiliation’ Thereafter. the ~=ms==curer =nd
then the sygsiduervas refined byreoletion under reduced
pressure. ﬁmmai@gra@b%wngbt@!{h4a239u9Iy by adding
hexane andaigow\a/vhit'el Srgwltldd n’g\ttier' The yleld | i
" was'53 96. [t was identENIEd by 't fe
with diatom@@%&gkfiﬂectﬁome@S?ohéi matter remaining on
the filterme\agur%mﬂﬂe&eswu&ar% [Ognégil amount of
dichloromethgn]él-Sr%:sggg (1}7 ]%219 +i
Synthesisofdiphenyimethyiehe(3-t& °*7=""
were removednf_rpn the hexane solution and the dichloromethane
:yedopentadienyS(S,S-dietert-butffi
lusrenyllzircon dichloride A
Schlenk flesh of 100equipped with

R T I o T S PR |



10

15

20

allowing it to go heck gradually to
root( temperatures and then the
solvent was remover: by distillation
e upder reducedvpressure..The,
solution eac obtalned above by .distillation ,under reduced
solution was turned into a slurry by
pressure. gdeing-20chesarte, and4dtwas cach were washed
with smallfultxr@xtﬁg W%g&lr@ galﬁzSSiIut;%§lﬂlL@ger and dried
‘ . wioh difutemacedus earth. A brows
under reduced pressure, to therehy obtain 140 mg (0.186 mmol)
solid fattivir remaining
of a tarcetffofiffariasextractedwitrasmatiarrpiid natter.
It was id@tktﬁ]t@&di@b\]gr()ﬂmn%;@gﬂg:um and a FD-mass
spectrometr?.epﬁgargggs(xpexefrllttrrae”sgpfTQ?@ shown below.
solvents were removed titm the
(02041 hexane solution and the
<polymeriza@ichioremethana 130 solution
Synthesis o?acrbdglgggtizgce,dbrgbq\e/r% bX cr -1):
e dﬁétitilation under recﬁrrlé/(ra —
B reapredsie. THé datkeetargecsslidor 3 ™ which
was SUfficimaipe[ﬁk@aﬁht\i\ﬂeWtW&ShﬁQeWims charged with
1000 liter %quneaprpaglej,ngmp%Poeggar(.l(? 9a3nr(njol) of a toluene
. diethyl ether and dried under
ortion (tetUcEd PressLUTe T thenaty ens vas dropise
added there@PtaiN446nMg(B:186-mmol) 5oftner nanc, a
magnetic stgqggx%t%qrcgmp&léngnlq tblede;f[g)rrrrn Qlfask having a
an orange SOT! d. matter. It Was
content volra%ﬁﬁflédﬁvawhiwsgbfééw substituted
with nitrog@nCkad Iflimss Speﬁti’@ﬂtalw I?EheJ.93 mol) of a
toluene solml_qsgﬁh:egt. g:,e%léllges/lgreotsbmgél’y aluminoxane and
beicyn (02041 <Polymerization
then a E)Eéﬁlliﬂ% A_Iff]felgwynth%fsls d}'I:_Lbenzylmethylene—
(Cyclopenta@yﬁﬁiﬂta@ﬁﬂ@E@pylemlpa}ymﬁrzirconium
dichloride (Aﬁg'):g (1.8’%\rn%%?)t!pr}otl§£0e_g]a}\3/§!ngtirring the
~__acontent volume ci 3 rj which was
serren fgufficienitly Substitated withp ves edded to the
reaction baflitrmaemwascharged withod0060: supplied at
liter of oftpaptane, and 61e mi
(0.93 mol) of a toluene solimion (Al

- 1.33 molelt) al

e oy el v mem o AA T o A SOV L
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gichicmide 1.30 g (1.86 agma),
followed by stirrfn?g‘the solution for
20 minutes.nit: solution was added
19 Nm3/hourt0‘1£heor@m0¢ign batgxeafkdlasgaymerization was
hydrogen Sﬂoiﬁﬁefeaﬁsergmﬁ/rﬁ@'ﬁ?&ﬁWWa@ereof in the
reaction bSﬁam@d Whlllaasupph’ ﬂg;@ﬁ@ﬁy'egﬁ continuocusly
supplied inagnGSamlégn/p%%r&nggph%!gsxlﬂYzl.rl]g maintaining a gas
hydrogen so that a gas phase
phase concepgAEERtFAtION tIHetetf i thte * to carry out the
polymerizatf@action bﬁmSV\a52333mQ[dl then a small amount
of diethyl?e/gépr&eyl?nreno\rll\{)%§ogroogtipu9gg!ty 5was added to
supplied in an amount of 65
cerminate o8/ ROUFHITIE PAINttNiAY HFcghus obtained was
washed witnphase eoneentestfonweflydrogenunder reducea
pressure foia‘t ;I;Ehsougyv@o Eretsgjlctagy %ggirrtlans 100 kg of the
nolymemizat iCJl for 4 hours et 25
polymer. Th) it tHEm & SMEtivarabuAtiofs - pe/mmol - 2x-
nr, and the(ietydene.clyerni-monmisepropyi.oo ai/q,
or 1s20c, efherwas.added fo terminatmthe ,,
_ polymmrizatiorm A polymer thus
physical Proptaified Was To Washéd with 1.8
02053 wf of heptane and dried at SUM
<PolymerizaH@g%£arn%gyg—egq pressure for 15
“hours to result in obtaining 100 kg
ST this POIyET. THe polymestizatiorreres 47
MFR = 5.0 ot MotyanasdTe=4kgm2P/mmoldr-, tcda. vas
used as a sWdi@ggtEneppc%IMmgrpmyr§epplxay?.edThe physical
- had 1u1of2.90Tml of 162C,
PrOPETTIES 'SHYR of THUIA" and & rir ratio of
[0206] 24 E.The 15 physical properties

<Polymeriza‘§lgg §J;LQWQ Lﬁ—ggble l. [0205)
<Polymeni rationExample A-2>

heste osyAidictacto: poIypropylene 4
(tradeManias 147i,
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Lae g/10 minutesS manufactured
by Total Me., Ltd.*Was 20 used as
a synciotactio propylene: polymer

A ola(*!b‘—rtlla]& UaleéH?Qm QEQR@@“@&U;@JQQMM of 500
are shown in 'fable 1. 02 0'

TR B oRImmeTization EXAmle vith nitresen ves
charged Wlt@@q_ﬂl>$yﬂﬁhegs @‘fdsyfml]/@Eaeﬂes allowed to

flow in an Qﬂmyl@peﬁsjay@@rgu(g%%é)a at 25°C for 20
132 A glass rade autoclave

minutes. F]avienatléeaonfeht é O_Frggbmelq bar was put
in a side- WhléhWa}SiGuﬁfI@IeﬂﬂBﬁISUbsﬂtlﬂed 30 ml which
was squlc\l\éut‘lpitEngsQDtW@S letbg*%ygn,zsgnd it was
— thm| of 7toluene and propylene was

Foed A lfowed 1o flow iR alt amountse/ ) containing
.00 mmol  483@<tiy’effivour-and heldrat 26'Mifere solution

containing 20 mlﬂUteﬁpn tmﬁ Othlehanc!i’l@énzylmethylene—
(cyclopent agna netlc Stll’l’ln% bar \l/\éaS putlln a
i tadie ir ium
Side-arm fiask having & CoRtent ==

dlCPlOJ&der\,[aﬂl’M@@ﬁ/?;@Wﬂlwhl[Ch WhSion for 20 minutes.

This soluts&hfﬂala%ntl%é&ébsct&tut;%guwgh of the glass-made

nltrogen and if was ghar ed \éVlth a_ .

was owe

freuctic solution [l ole/f) “o "

polymerizatwnxtaa"ﬁﬁﬁ%_cgo leéfne gas was continuously

supplied 1nmtr%&l@wnmomnei%ldhm@nta carry out the
toluene solution

polymerization at, an atmospheric. ssure, an 25°C for 45
containing®.3Amoloidibenzylmetny

minutes, an%ﬁéenlwd@ﬁénfmrﬁcyl:) methanol was added to

terminate tl(z }@'lq}nefzabmylej‘hl@l&mw;r solution was added

. airconlum dlchlorlde foIIowed by

o a largely .excessive amount of QP nol to’precipitate a
stirring the soiution for 20

polymer,  anfnAhhites. ThHis'solution was®addedsr reduced

pressure fotOlmlﬁﬁ%thﬁ@ugllaﬁs mqging 2.38 g of the
autoclave in which ppoovierwas

polymer. The lymerizagion activig was 0.63 kg-PP/mmol-Zr-
alidwea toflaw, ana 15 p

ar, and the ynprizasion Wae@ttartefdm of 1.9 dl/g, Tm of
pro:ay:en gas wasir supplied in an
amount of 150 liter/hour to carry

out the polymerization at an

i o e im Ln o e . rm e s t i rmm el NN/ £

autoclave
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158 Cof IgA'C, Thep of 138C), an
frit ratio of 93.. armckMw/Nor of 2.0.
Ike physical properties are shown
see (o in Tgbjce egaPolygecrizExample , .
' 1337355 Synithesdis of syndiotattio” °° **-°
and Mw/Mn oéréﬁy|pgﬁe@}r(AiAa2|propert#s are shown in Table
3. glass-made autoclave haying a
<Polymerizag8:plt%>?at Vloelum-§>0f 500 ml WhICh
was sufﬁmeﬁly substituted with
synthesis ofjepfogyin-was charged witle 256 ml:
A gla@ilﬁh&egﬁﬂaﬂdeplgggyéegecw%t volume of 500
ml which v%llovgef%itoieleg\l/v n antamtognt 'th i
T50°literour and held at 25°C” fgr 9" 2
charged wit) FAQMirfutes:*On egrierathiere was allowed to
flow in an k‘lﬁcﬂzdt %{nﬁ@nﬁwﬁﬁmn@xoo@ﬁ&V% 25°C for 20
minutes. Opl"jcaino%hgirdga-nadrmaﬂaasg IgaVIr‘! a’ b 1
content volumé of 66 mI which was ™" “** **
in a side-gpffigiehthy Substitered withluve of 30 nl which
was sufficnsjtxrtﬁge@ﬁbﬁmdiigwas@ha{g@ggwuhand it  was
._atoluene solution P01 - 1.65
crasons vl B G Ty ) nesinin
°-00 mmol o etpAETtTTO TN and then glusne solution
containing toluene SOLUtiOﬂuc]iS COBEainingi]@lemethylenea
‘mal. cdi__. . ‘
ercrepmeco B b s e e giiorens
zirconium dhvlfé?.,cys_,dIﬁﬁéﬂ;ﬁi_g/,6s_axlffémbﬁwlﬂolutlor\ for
20 minutes.U@Mmyﬂiﬁfﬂﬁmma@hl@rmeuene of the glass-—
made autoclgov.lelowegn.pc){x S}lirrorpipe‘qghweassgll%toivgeg to flow, and
leir 20 minutes. This solution was
polymerizatjﬁdd@a féatﬁﬁjiené éfoméegsla%aé_was continuously
supplied inUt@Olayenin which pregytene WaSarry our the
polymerizat%lio%\ée%rgoaxtfr!wgr\slgheargg groessur and 25°C for 10
. polymerization was startedd A '
mnutes, anprolehegas Was eonlifeiinisly as added to
terminate t%p@m&i%%@mﬁurﬂowﬁ5golution was added
liter/hour to carry out the
oolvrefization Cr an wtnrcsoheric

pressure :ant 25'C for 10 itieant

PN R | [ TR <IN B JR |
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10The same polymer as the
syndiotactic polypropylene polymer
(A-2) Was used as syndimuctic
to a largeQCWQJ’QJ%QeaQAAf%fLQZQﬁLTn@ precipitate a
physical properties are shown, in
polymer, _Iglalt]lﬂ\ﬁAp% yzw@ w§i 1%r1ed at 80°C under reduced
pressure fezpPglyimefization Example AA4>6.95 g of the
polymer. T@Y&Dﬁé@y@&?ymﬁtﬁ%ﬁ?s 7.58 kg*PP/mmol-Zr-
propylene polymer
P iotactic pgr/opyfene pélﬁ/]mer
rez.07¢ a“d(AIAfA,yI”eh%ﬂhcfrﬁéb@ly%ne?hhaMﬂgal properties
are shown ithe.s@ame rrrr ratio and Mw/Mn as
those ci the polymer (A.-l)
deScri.bed above and having fg |
<Syndiotactif poAVAPIRI20 Weis produced
The &@80&%@&0 £Qe tplEOdslg}G&iLQBactic polypropylene
(A—process qesscgg/gggtlgct olypropyl AA-3
2(:Iymer|cat|nn Exampfe S -
(02081 except that hydrooch was
the piRftoduecede(that is.-hydregenavas:.
further supplied to the
polymericarion system( The
FelvmerizapgSiEAP Bt dpeTVies of the polymer
synthesis ofAR=4)-ald-shownyinntablen2: 135, :
A Sy)xQ g‘ggc<Pp’rop3Jponzatlon EXE&}Q“? (propylene
Synthesis of symdlostetlc
homopolymerbf&ﬁwéﬁéepﬁlvrﬁéfr(ﬂlssﬁcqﬁMw/Mn as those of
the polymerSWdiCdtraeyﬂ@e@E@p\}éI%@ having [n] of 1.4 dl/g
was produce@%lc}éorgr( 'e\ Q)’)(Ele%\lCthn process described in
homlspolymarl havmg the some
Folymerizatifits ratierahd Miw/MiiCa% thosé of vdrooen  was
introduced theapm%/m@lﬁr(o%eﬂ.) desetibed SEhz@Meea to the
polymerizat_%nd slj!/@'ye!rmg TX)” et 1 2 Ctlg prooer ies
produced accordlng {o the
potymer BAuPotfiictiG protiints described in
Polymerization Example 5m1,
except that hydrogen was
introduced (that is, hyartigen was

L vl ~ e ot pemam o e ol o~

hr, and the

2.9 dl/g, Tm of

[0207]

polymer

[06208]

of the
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10 polymerization systen).The
physical proberriessof the pOylt=
(AA-5) are shown in Table 3.
t02117 <Syndlotietic polypropylene
(A71-6) Syndictactic polypropylene
rolvmerizyttau& Aeniphaplas 1571, 15 MFR -
synthesis 3.1yl minutes)nanufactrmdy;
A sy-xl:Qlto%l_ac(:%(i)c" Ipt:%p;WeanSe uggg/mae? a(AA—S) (propylene
svncimtmcic polypropylene
pomopolyrem GiHTEr (RABY. THE Hysifald M/in e those of
the polymerpﬁ@pﬁrﬁ&smaeﬂfoaﬂ’arshwﬂdn[ nl of 1.2 dl/g
was produce@%plgr§fn§F‘EOOIIY}[Qe@gcﬁltégﬂnn'%ééacrysel%escribed in
~ 8-1> Synthesis ofppropylene'
FotymerizataoplefitfHOTAN] r (BXEyP20AM"  bydrogen  was
introduced pOlymMerizatioregiimment0f400Q1ica to the
polymerizat@LWgUQQny)V.as %QICL%QSt_!LXal properties of the
sibatituted with nitrogen was
potyner (Mepatged With1E34 mi of dry
(02111 hexane and triisocutylaliminum

<Syndiotact@c . 90@@@)1@§%I§—% )t>em perature’

] .and then en inside temperature of »
R pOlyMEHZBHIGH eqUitmeRt was === 17
MFR = 9.1 glevatedup ter@{CPressuresl 8o., Ltd. was

used as a @W@%t@pﬂudm%@g‘ﬁéo Jﬂ%e@ (AR-6) . The
pressure of rho system 0.63 MPa,

hreleal o g then'a pressurd o the System(
<Polymerizayygs comrelkedto 1.36 [111f by
Synthesis o?%@@gﬁl\l@)ég’e%J;Olgpec:@%esrouéygn
ordar . ) .
Peehigrdpnéhsafiigtiienétcibrént ik ves
sufficientladsiie?ﬁyl)uted with nitrogen was charged with 1834

ml of dry h@gmaﬁqmyll%@hﬁ)ﬁﬂmﬁﬁné%lng at normal
nylazirnonlumdichloride 0.001

R mi6t brotGght Thto Cofact Witk 2 ture of  the
polymerizatthMmMﬁg%ﬁ@ted up to 70°C. Pressure
[manufactured by Tow-oh Finecher
Corpnrntion) of 0.3 mapl in terms
of aluminum_ was added to the

A P PO (- T S T

[0210)
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10 temperature at 7C "C and a
pressure in the system at 1.36
MPa by ethylene, and 20 ml of

was appliedmlgtmgglewéia§oa}qg§q EQJ@JJIL”’L@QDG system was
the E)olymerlsatlon. After releasing

700 MR e BrensUre” the Polyftértzgtige controtied o
t-36 MPa bgohytionrwas Peured intodd ofiution of ai(p-
chlorophenymgh@mleugxpf%mg@t%$b)e~
Cootametn lpolymer,”\/k\)/hlch was dried at o

I TIOr 1215 RGNS thhdér ™ dichtoride
0.001  mnolygeipuy; thetpolymerd05igrwas:hylaluninoxane
(manufactur@&?t@n@go@ngn@grﬁgigjrtho(g/;Q 0.3 mmol in
corme of alrur)nlirlutes) andgj[4tj oth.S (dile) which

was méasiifed in ecalif af 135 on meactor o

polymerize Plysital propérties obtained byining an inner
temperaturemea@u\{i@gitlgep{%gls)émafnomigﬁgem at 1.36 MPa

by ethyleneaboc\i/c-:-zOar(i:- shown ianabIe . Iihe fra
, an m =) ol was add t i ¥
Vallie was 78 T3"The abote=? = terminate the
polynerizatggerationiwas repeated tot20 pressure,  the

polymerizatobt&icﬂﬁir&quysegoafwntqgj th% of methanol to
polyrpr, and thln was neltkneaded .

] polymer, which was  dried., at, 130°C for 12
arid used'in examples described
hours under|grspuePolymetisatior? Exampleetained and had

MFR of 0.7 SQZ%OSMH&h&Si%m EPWP)@?QGS (dL/g) which was
measur ina-gcg Ilrr]1 Caoon rp 5-2 1cA\ +1 i
= pdolan1eriz%1tilcfn ?éerfthoyr2 SFaGOT T e oraines
by measuringyHiglpEEe” P37 stifficientlyy shown in Table 1.
The rr; Valf&zl,lb&tituteéd VVIIBQ HILU@Q@;QMSP was repeated to
obtain a regpiarggeadmyylth O]f8§h4 rnoi Of dry d thi -
hexane and tailsobutylaluminugm > " ™'
kneaded and qsey rHrRGR At T olTral temperature,
<Polymeriza@ld Ethﬁ@l&ﬁ%-iﬂﬁide of the
Synthesis o 0 orpy%gizeatg(c—)nlerfei%(.:ggr \lNgeSr {(B-2):
efevated up 5 applied by propyiene
A posthat a presstiretb tire $YStemt  which  was
was C.57 MPau and than a
pressure at the system WAS

centibeled to 1.27 Mlle by

RN P NI mvod om ot nr o~ i om ol s o

precipitate
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oh rained above are shown in
Table fa The abbvé operation was
repeated rui obtain a required

sufficientl@rglgjg&ttgtfem@ipfplym%réegngstnihsarged with 1834
was oei.t-kneaded and used fn

TOF Y TEampleS desEribed tatarr (-0 o) et romal
cemperature<Poelgoerizatton Example 6=@d4rature  of  the
polymerizat%ynlpg’%.bpfdpsr%ul%pﬁ duBIILeotbﬂ “G.fauressure was
, r (N-3) A palypprization

e DY ARG 6 000 mPWHIEH Wag™s e *vster ves
0.67 vra, agufficiently substitated withen was controlied to
137 wea oRittogen.was,charged with.: mlof. . .- a1 (p-
. dry hexane, 20 g of I-butenc and
ShereRnen S BB ULy ARG (F O mniclat: n
(octamethylfenglvtepdperattre,and thencar dichloride

0.001 molinﬁig@@mgaty};@agi thﬁtprI){ngWl;aluminoxane
palLion reactorelevated up to 20)C.

et B i wad Bpplied By propylend e

terms of alsgzthatwasp?r%gu:retr@ oftherization reactor to

polymerize S)(&Ie@arW@SnQnﬁéMﬁ@iﬁﬂglm%Qﬂg an inner
tempera*urepar*ces/%ur% %r ;he SyStem WQS t 1.37

t ] i th t 1. p

controfledto £33 K7aby™ *°" ° e

by ethyleneeW|éﬁgﬁN@fxtn’eaqfe¢aeﬁe added to terminate the

polymerizatﬁgl.Utioanaiér releasing the pressure, the
polymerizatR%Chlgggphewqgl’gg rterc]iylglrg?(gyglgpemethanol to
ntad1pnyl-
precivitate (Seametriyloctahydroclbenzoltuoreo c for 2
hours undernyJ}Zlﬂaan{‘U@gjm@rid@ Q-leobtained and had
e or 10 p(o/oldfent itnto) cogtact Witfh
. in n whi w
niéthyfailiminoxane” } °f 73 (@/e) whieh was
measured ir] Bigahiifatir-ared by Tosoh: value was 75 s
Physical pmei@mm-oggfmragpnaegjugigg the polymer
obtained abc[nemOIeirs]h%elr:me (T)fb?;rrl]min}:lljmkyvas t
t v r in . e a ion w
added to the pofymerization °"® °oe=ston was
repeated to éqmmm%rﬁ@ﬂmﬂm t(ﬁxemof@qﬂer, and this
1.0 minutes while mairbpining an
inner temperatpre at 20'2 and a

pressure in the system at 1.30

ARAAM ~ kv s ~dtlhi ]l v mmd NN ol L
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polymerizafich solution was ochrbd
intol of methanol & precipitate the
oclymer, which was drips. at
was melt- knlz%@g(;mgo&s%g HOQ%MQQ%E c@%téyméter.
The -polymer 1070btained and had
Fetmer L I 8R0S0 P3110 minutes) andj
synthesis o@fr2eody(elsipy-which was: k30 (=-3)
A pmgzslzlgglqgn ggﬁg@é(m Q‘E 1:§OOO ml which was
. CPhysical propertles obtained by
su 1c1entlﬁ1éuabssélﬁlgﬁefh b I%ré?edlbtyafnélaarged with 1834
ml of dry aheve dae shownimdrabledbrl.isobutylaluninun
(1.0 mmol) MQQ rrto\éﬁ'lge W%Ja@@ he x%bo%% an inside

. ano?atlonl was repeated to ohte(h

tempera I

B e S regUires AMOUNt 6f HE taly e rEsated v to
707c.  rresgpd this was & meltkneadedanet 2 pressure

of the syst%%giﬂ @%@QQP'% qgé@@b;ﬁg L@E@rbf the system
ae mont <ll30{oltm|n|n|zt|on Example( BE1l-1> 1
PO gyitnesized by thd same procesgt @ toiuene
solution s int Polymerzation-Example 8<tentadienyl) -
(octamethyl&E@M[ﬁ@g&@u@@mmﬁ%ﬁ4g> IN s entoriae
Iene opoleflm copolymer
(85 55 'A ph.iynisriretionteact6rol
(manutacturgf)OQ Mbehich-was Sefficientty of 0.3 mmol in
terms of alSiubﬁ'ﬁitUL@daM\:ﬁim mtrg)‘geﬂ)yy@élzation equipment
harged W|th 1834 ml of drmalmmlng o iomes

hexare and tiisobetaMeltmintin

temperature(Ee(yPn?an & mpﬁz‘ta&# in the system at 1.30 MPa
by ethylenetemedgarxur&,a@gatmnﬂ%ai&ﬁld@o terminate the
temperature. of the 15
polymerization Af e
polymerization réactor was’
polymerizatsfavated unto70°0Pressufel of methanol to
precipitateW}LJSpamgBd QM&MQMQQ%§O Eh%o C for 12
nours une, & DrESsUre ¢ of the srystem was 0.64
MPa, and trier a pressure of tie == = had
MER of 0.8 gystemiwas contrmiied4o 4.8441/g) which was
MPa by ethylene. Nex-4, a folpiene
solution of WM:-

chloronnenyi)methylene(cyclotenta

N P A

laluminoxane

0.001 mmol

to polymeri

pressure, the
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20(oetamechylnrle,tydrcdibenzoflo

ore"yj' zirconiunidiehloride 0,001

mnol brought inf.0 contact iLE

.methylalaningxane (maraismtwhed
measured in decalin a . sica oparties obtaine
’ by Tosoh F)rechem Corporation) <~ 7=
oy measuriigf O3Hmiioi it Yernierofvalarariizevn in Taple 4-
1. The rrN\#&Slﬁddﬁdﬂ@upOﬂ‘ymﬁfd.S@.u%ation was repeated

reactor ta pagnl(%meg;etmem for 15

to obtain ‘a’ TEguire ) K polymer, and this was
minutes while maintaining 140

mett-incadypmiperature BETOC dneka pressare
<polymerizdfidhe:system-at 1.34 51Pa by
Sym:hgyi-l;él(?r%?’ %@d szagn)em;)rgjers;rs]eg‘s]agplPolymerization
was added to terminate the
Erample Binolymerization. After releasing the
<Polymeriza{BI@SSkHr@detlﬂ@F}Olymerization
Propylene- §—%|ll'é anc\é\é%§ QeOrUIEgBd—gpto 4 l Of
nehancl. to 5 precipitate the
BOPPEINIEr Whichiwas- died' 3t =t which  was
sufficient13 30101 for<d 2-hoUrs:unRAerVacukhtd with 1834
ml of dry hlllgepgxlymggsjoggcyga%%%ngnptal%ergmol) at normal
and had (s) of 2.6 (dh/g) which
remperatiriyadtheddtredin detain138C amge °f e
polymerizatpMpR@f0.0 (8 LO-minutes ) Physicabressure was
applied by pJQQ@l@Jl@Ssng@é@eg p%!gﬁésw'qge system was
o et the polymer obtained above are ,
5 SghGih TheTEBIE L0107 THETFA VL oo ied <
1.34 vra owashf086. Thexaboveoperationicion of di(p-
chloropbenngé}rﬁgleé@glggegg@mﬁ)[-eqUired

__amount of the polymer, and this ‘
e ARSI AN (e 1 the 222
0.001 mmolex}a*mmes_imcevaO_nElaﬁingi& methylaluninoxane
(manufacturggng}iqgsgltbplelre%&f gggpgumiol%§eoq 0.3 mmol in

cerme e NES @ polymer Whigh was »
ems o ANSHSEced BY Scaling upafiebrofgr Teector o
polymerize tedheproductionscondtedondtaining an inner
descilbee zIny: and which had the
same etnyfene content, rr ratio,
191 and Sw/Mn as those of the

I R [ R [ PR
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(1.0 rat normal temperature, and

then an inside lemperature of the

polymerization reactor WasLed uo

temperature %t7QO PeQSSUtS WaS apBﬁle s em at 1.34 MPa
propylene so that a pressure of

oy cthvlenah g dyetam WA 0 53 M O] arid “oinee

polyrerizatih@n a pressurerft-Thessystem 5Sressure,  the

po]ymerlzat\{vag CP@EEQ”%adsto 1 §At8e QyL of methanol to
eihyiene.Next, atcdueng

precipitate 6mt|6ﬁ€mff(owéh1:ardbﬁé?ﬁw)i at 130°C for 12

hours Jnderrn@t:hyrl enﬁ{@fmﬂ&@o@ﬂt@dﬁeﬂwbtalned and had

[nl of 2. 6(Q§£§methh¥!ﬁ09aosabydrgeafilrenc()lI?or at 135°C and
ny)zrroonfumdrchlorrde O.DC

MEFR of 0. 6nﬁé Obfxbmgﬁi IntoP%hTé]CtWQhrties obtained by
measuring mmyi@mmm@f&memnwa@uﬁ&dln Table 1.

The rr; valpy mgagincengrQbegrQ;%Egyl%Q)was repeated to
0.3 =el in 10 terms of aluminum

obtain a r éegdadréldntooﬁ,]éhﬁdi%ﬁrgrzéﬂaﬁhis was melt-
kneaded andegetortocpolymerize themforuCing 2 forming
property omlﬂalfv%wtg!a% %@'Qt%bﬂﬂgrawh@mgfas produced
tempera huts at 70(C and a
Pre&suis i thie systéfi. at'1713ton  condisions
described aNfitly byde\th_yjen‘ed and 20<ztw0flene content, rr
ratio, [7n }@ﬁ;m@ml ny§o§Q%fttheemli%%‘r-edteugribed above.
. onzgrrzatro Art Ler releasing
oM Ang 6fGE8Ur, the 15 pel year i zai
SynthrewsfoIW|0n%&eep@mredsrnie 4+ pfiymerization
sxampie s—2Methanol to precipitate the
olymer, which was dried at 130C
<POlyme“Za‘?“’”l?“’rwBUrs Unhder vacuum. lhe
synthesis op@kpmeni02-g was obtainedand :
A pomﬁgrlgla'gtrzsréggég)) Wé}lchl W@'S ml which was
e lmeasured in decalin at 1311C and
su cient M'Qfﬁs Fri fj:l(djlihdﬂhtilr’]o |eS as charged with 1834
ml of dry FkhysalcajOpgobérij—_g,gegbtaqrned:byobutylaluminum
20 Measuring the polymer
obtained above are shown in Table
I. The physical properties are

Py P, e P R oY

he

I5

scalin
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Areactor of 4300 ml which sufficie

ily substituted with'nitrogen was

charged with 1831 ri of dry hexane
(1.0 mmol)argd; tr!’x@?r%@btye!r%!w)[grlg,vjén% rrpnoelr) an inside

at formai temperature, and then an
temperatureiﬁgiaéetéﬁﬁﬁ{@féieﬁéobf%tor was elevated up to
70°c.  rrespolymeristionteactorwas.elevated 2 pressure

of the systgpvg:sSpg'gmg,rea§§u!h%ryvaa%r%9£irlgqf the system
propylene so that a pressure of

by
e TG systertt was 0767 MPE and = @ toiuene
solution thenapressure-ofithe systemywagntadienyl) -
(octamethylgggltggu&QbEQZ%fgiMxli/)ﬁ)chonium dichloride

ethylene, Next, a toluene solution

0.001 mmolofbrought into contact with methylaluminoxane

manufacturgi(pehtoranhonylirethydenefeyclornn.s mmo1 in
terms of al%@qt@mlaaed to the polymerization reactor to
19(ootareltpylectabydubdlbenzofluo
1 iz + 3 Jmi . whi. j i ini i
POYREEES raRVilviFconidmaTelig ide meintatine an inner
temperature AMOI ' Breughtrintocontactavithyten at 1.33 mea

by ethylene,recthytﬁl%mmqm%l(ggsnw@egtqgegrminate the
by Tosoh tihechem Corporation) of
073 mmolin terms 6f Afumiftim °-essersr e
polymerizatigassgdded tothe polymerizationt methanol to
precipitater%a&tggl%egolmgl(izx%;h%£orég-oi30"C for 12
hours unae MiNUtes while ralutrining an inner

15 “temperatire at 50's7ang &7 e 2 e
[n1 of 2.3pregsureiSsythessystematde83n at 135°C and
MFR of 1.0 t.kthbObMie&hyJ,e.nei?r@QQagopm!becies obtained by

‘ methanol was added So terminate

TR HRe polymeTization. After TéleASing ™ T
The rri valthe'yeglstie, the polymerizatiories are shown in
Table 3.  SCI.,utionwos poured into 4 L of
<Polymerizatrinent|g§.arr]n0! tO £E§Od0itate the

ofymes, which was dried at 130)0
Synthesis of grr¥8120 houistindeprlyner (88-5):

vbccaumThe PCiyMCI- 78 g was

obtained and had [8of 3.5 (di/g)

which was measurec in decalin At

A NS T1 1 PR R B R I R 1

polymerizat
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41710 10minutes) manufactured
by Prime Polymet Co., Ltd.
Propylene polymer (0-4): PP (trade
R ponglr@rqzéjijDGO MDR = 15. O?g%/lovl
minutes manu?acturedf by rme
sufficientlpdme?u%_’wjr_tfd npmﬁy}ewae charged with 1834
mi of dry hpQJyemﬁE (ﬁﬁfﬁoﬁﬂ_y(m&@l_emﬂam% mmol)y at normal
11079 Rig - 30.0 g?loemlnutes X .
manufacturedaby Prime. Pofymer ™= °% ¢
polymerizat@@ rqfdtcfspfoﬁ?}@ﬁeél G@'Vmé{iﬂ C. Pressure was
applied by (Q’@J)};E%B @gadatnani@es]slgsgka MLPsystem was
0.67 MPa, and ‘c%eon aong'scgumlrl}gt§h stem was controlled t
manulacturec by Primo Polymer "¢ =
137 mra eggttanProfyene polirer (2LF)on of difo-
chlorophenysyﬂlﬂﬂ&&iﬁ Gﬂfcpcsﬁkﬂylaenﬁlyl
mer: A polymerization
OCtamethyl?égcté%oé?arézﬁél‘Fni?/vﬁuxcﬁl\r/f/%i’éuﬁo T
0001 mmolg fiti@ritly! Sithstiteer with hitrogepr sminoxene
(manufacturW&SyChﬁsE@eﬂr\Ndﬂanﬂ.B%oﬁlthfndryf 0.3 mmol in
terms of alD l)r(1§rp%é 119d qf lchta[]?neerpgtj on reactor to
~ friisdbutylaliminum Aill mmol) at
polymerize GW@FfeLﬁ'lﬁlé?ﬁmew%%ﬁj fﬁéﬁaarhlng an inner
temperature|@s)da termheratenOf thene system at 1.37 wpa
by ethylenep%lxyo{%%rlnqqyfope&%ang£ov[awa e%leo términate
~ador 70 55DC. Pressure was
polymerlzatJaOﬁplied B?tiﬁ’opméeﬁélg? (ﬁﬁi a pressure, the
polymerizatpressuieiol44obthewas Q.58 MRagetnano: to
precipitate agg tlg@@ g‘rpr%§1clf!rewagf tche §y8tenl0"c for 12
controlledMPa by ethylene.Next,
hours hndera&ﬁﬁ@ﬁe gbe]u;ﬁ)dﬁménf éﬁ 6 was obtained and had
[n] of 3. 5(&19’!’9{)— wl@U:ﬁVlwas Beasured in decalin at 135°C and
an ethylene %&EXQy%@Q@QEth% ¥1%L|was measured by He-NMR.
_ (2,7--di.---tert-butylfluorenylliisconi
Fvsiest P Hitfhiotite 3500 nrtoteurins whe potymer
obtained abgyrihesized in Synthesis
31:sample 2 brought into contact
with meti)N,laluminomane

(manufactured by Couch

| i PR N L W G o Y o Y |

which was

temperature

ot

he
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[02121 Propylene nalym--S): 20A
polymer (5-0) hawvina the
saethylene content and butene
<Propylene Cglnteenl: %ﬁ?—tchse( o~f8§|2e p0|ymer
(5-7) described above and haying
Frovylene [pdfr3 G14g dard NwAMrof2, 11020, wrx = 2.1
g/10 was produced according tc the
minutes) arrgigy”%g%g Coryiﬂl'i]beiogsl Of thCe ro]? d
veer (0-71 déscribed above: * “*
Fropylene agu@pt tHat Che oohaterloatadihs®, vrr = 5.2
g/10 temperature 145 was changed to
minutes) Iﬂa%Lg'c‘t'Qeeg)gonerrigesP olf the pot mer
obta[ned are shown in“Table 4 =
Fropylene [g1G1 Shownih Pigedt Isee: 8101, MFR = 0.7

g/10 diagram al.enlotting MEP. 5 and
minutes) :L%lu?gctﬁ!lgelc?ggalg:}igepggpxlene-hesa

polymers (P-1) to (D-0J, (SH-1) t6
Fropylens pgorsy (NOO-1Y, (AALS)af11-4)sc, MFR = 15.0
9/10 ninfAA-B)rand{AA-E) H-canbedbrad., 1.q.
ro ene tQ tmy::]e § ta ic ng ynra?ng'e-based =
Propyl ?O%/Ztts((ggsl) %é (E‘-gd)gare : J107G, MFR = 30.0
910 mindrstirfguistiet fiCor Pthe Polyirefo: - Ltd.
propylene f(BEhuseddn: the preferred: siosy, wrz = 45.0
g/10 minu_%ggpggr!x@aeCQEr%Etpyegejrigesggltymer Co., Ltd.
invention 10by the equation (b-23.
Fropviens 1927t4) Examaole 1 Beended
Synthesis Waﬁﬁpza.emaﬁy]byewetipm &fpt)tﬂ@ner:
A po§¥r{<]—:g)9atég}§0|9e_pcrpoggM?ngoc)%!yryler which was
o (1-1) obtained in Polymerization
sufflclentle)?gﬁﬁ:}FétAq ISt}zL,n?‘charht‘sabyharged with 1834
ml of dry W@@ht Ofctheoprwylﬁﬂ@[m¥liﬁmﬁ>butylaluminum
(1.0 mol)COaQOI)(mmearl (Q%l (e)patca\iipeed ian then an inside
Polymerization Example 3-2, 43
FemPerATLLe (A By WEIGHTt Of the Bttiylefis elevated up to
55°C. Pres@ﬁbd&fiﬁp@@@ﬁlﬁﬂﬂ@f@)ﬁ&kpaﬂét a pressure
by weight of
trl(2,4-diattra-butylphenyl)
phosphate a secondary antioxidant
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1 4 6 Bravo Co., Itd to obtainroe

measurement. [0215] Further, the

pellets obtetrea above were used
ot the sus CmowC.I_O-7b1 a Ionmrlaving a thin

T Rhents’of 250 p i By extriSion e ® e systen
was controgd@é Bocns ofan lextruderpreset:t, a toluene
solution temp%r@-ture at gg&elﬁ&l@t@yﬁg”e (B_Mtert—butyl~5-
ethyleyclo !:eepg ieraltLu«rée.Z071:—4‘1-'(;1:lew @Qd a W|nd|n9 i i
PGS of TI5 rirniRate By Means gra ) = eoniun

dichloride ginfle-serew extruder havinga20s txzample 2
brought intfgng?lg«lg Gttz&wiiblwmmgr%_qL@nufactured by

) having s diameter of 25 mm 0 and
Tosoh Flnechein Col

Widih of 250 ram X0,6 i °* i
was added Washeq[ﬂppeld,szd)nuzfmpedobyolymerize them
for 25 minuIJ@exfﬂﬂeonggﬁakm-ang [%Ultw%mperature at 55°C
" l02161 Example 2 ' Blertied™ " ¢
mi of methijare4@ pafts by weigirrof the rolymerization.
After relea&m(ﬂmaﬁtgsw@pyd%gomumgfion solution was
oured in o;A-l)o trﬁgingudo inoporl me[lzatlon :
s e PSP e i
was dried yeight of the orpylenesethyteme The polymer
120.2 g wagomwmr RmB)thtamlelrb7 (g/10 minutes).
. Pclyapriration Ex le D-3and
obrained sbyECHACAM artiGXidant egarnst the
[0212] above composition and the heat
Propylene Orgy%iesrtqgggs;t:abilizer as ta the case
Pith Example 1. Pellets and a film
" polifjere producedonthesameg@ne content and
butene cont@thd&dmgsgm]diﬂQ@Slm f@ﬂjmgjescribed above
and having qudc!yop% a&)g E“)lga&nwpl\lqg ]5fby2.l was produced
means of the iwirgsorew extruder
aceording tppFlufaetifed by BrdvesCobtistgpolymer (0-7)
described addie@ restits thﬁtp@kar@@hMtJ[bn temperature
Table 2. [0217] Example 3 147
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Blendeere 47 partseight off the
syndiotactic propylene
polyobtained In Bolymerinattien
was changedEg(oampJ.e %%e pr"égegtai'ggs <pfytvf\}/ee|90q1§:/}ner obtained
off bie propylenenesnyiene
are shovn ipgpbiyrher (B1) obtained in
[0213] Polymerization Example 2-1, 67
Shownblqllaﬁslqbylwleslgaht‘d(l);fgtrgﬁ obtained by plotting MFR
’ ethylene-A-olefin copolymer (if)
e 11 9Ty thg santte afetfitsof therolvmezs (0-1) to
(0-8), (e-secCONdary antiexidantagainst-Alne (za-s) ana

(AR-6) . Itapag‘i_lxvgecgmrpdogs:;xt!pnt}gengsgqgcbi?:agropylene—based
resistant stablllzer' as is the case
polymers <thtExé???r5I€1? Baflets &t & filfy the rpolymer
(B) used inWe¥e PIRCUCESI@AIAL SBME: present invention
by the equaBXiIUEING conditions and forming
conditions as in Example 1 by
means of 10 the twin-screw
Example 1 extruder manufactured by Bravo
Blendegoweigoﬁ-{hga_ﬁ_essqgsJQ%E?OIfar%e syndiotactic
) shown in labia 2. [0216] Exorable 4
propyiene PRIERUSY Wete %Oeﬁéﬁfﬁ\y“\ﬁfé@ht"“ Frample A-
1, 29 partsofthe.ssyndibtactt<lb propylere: copolymer (s-
2) obtained QQ'¥Q@@XeQQZJT)lQb@!3Qﬁq i}p—Z, 43 parts by weight
Polymerization Example Al, 50
of the ethy eﬁﬁs B—waiéﬁﬁﬁfﬁcrlfﬁ%r (C), 0.1 part by weight
of tri(2,ipfopylenefethyibie copolymer {BA) secondary
antioxidant 0&@@!@@%‘[@ a@um%%@!@@or and 0.1 part by
Example B-2, 67 parts by weight of

" the ethyléie 0°GTfiN COpOIg T (A) 4t
butylphenyligpebtiresame amounts:ofithe stavilizer. The

blended mat&CQﬂd@Q’n@@EQX@aﬂka%MﬂJ;tleof a preset
above composition IS and the heat

PR resistant StahitlinGi K TS fHietase 10 o mineee
and 200 rpm wisteExamplehrRelets-andia filmractured by
Were produced on the same
extruding conditions and forming
comditions as in Example 1 by

[ < T P T R S

[0214]
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15[0220] 149 Table 1
Syndiotactjc 1, 18fersylere-0-olefin
00001snes(8) .- A-2))9-1)
108-2)(3-32 Componicien

Bravo Co., 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 of 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 mm¢ -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 equipped, manufactured by Thermo
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 Example A-
1, 60 parts by weight of the propylene - ethylene copolymer
(B-3) obtained 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 Bravo Co.,
Ltd. The results thereof are shown in Table 2.

102173

Example 3
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Propylene contuse): OC 0
(0)Erns-1,4(44 Caco lent (no15) 30
23

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, 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 Example 1 by means of
the twin-screw extruder manufactured by Bravo Co., Ltd. The
results thereof are shown in Table 2.

[0218]
Exanple 4

Blended were 50 parts by weight of 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' w-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 Example 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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[0218]

Comparative Example 1

Blended were 71 vparts 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 B-2, 43 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 Example 1 by means of
the twin-screw extruder manufactured by Bravo Co., Ltd. The
results thereof are shown in Table 2.

[0220]



r(%;9469_815790.0 (4)

KFR ;7410Ilif 1459
Table 1
Syndiotactic )
Propylene - o-olefin
propylene
copolymer (B)
polymer (A)
(A-1) (A-2) (B-1) (B=2) | (B-3)
Composition
(a) Propylene
) oY (mol %) 100 100 77 82 90
content
(b} Ethylene
(mol %) 0 o] 23 i8 10
content
(c) a~Olefin
(mol %) 0 0 0 0 0
content
Melting point o) 152/ 113/
(Tm) 159 125
r.r.r.r. (%) 94 69 - - -
r.r. (%) - — 78 75 79
MFR (g/10 min) | 2.4 5.0 0.7 1.0 0.8
[n] (dl/g) 1.9 1.6 2.5 2.3 2.4
Density (g/cm®) 0.882 10.877 10.852 |0.852 {0.860
AR (mJ /mg) 62 33 - - -
Mw/Mn 2.0 2.0 2.0 2.0 2.0
tiz (110°C) (second) 138 22730
Amount of
decane~
(%) <0.5 25
soluble
part
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153 INCOSeRIAL APPLICABILITY
(0224] A polypropytnerosin film in
which trans pa.reiicy of the 5 film is
not reduced even by sferflization
treatment at high temperature and
which is"@x¢éfent iprL A8 LTy
(02241 low-temperature impact resistance
A polypropngrgejggg(ﬁelpllrlggilns H%r?fyr! g"hslgi transparency of the
contwiner for foods and a medical
film is noboﬁﬁ’i@%rﬁ?@ 1k5/4sterilization treatment at high
temperaturd/prOpyleneebased desin i1dameG@rature impact
resistance Sagg gftegl;ﬂeltfyoﬂsogs!\gi%marseglJcLeri’E;_;\elsner for foods
(1) L o0 48) at the.e time, ha 5 thi
wnd & medt4IMErEN'S of 1X 7.0 500ci end
comprising a piracy-ha sea maa
ymer composition comprising (re)
85 thdy weight of a syndictactia poi
at sf yins the following roc ais i up (
a)aVi (21 15to 85 parts by
welgnst (orovided that the total.
10and 16) is 100 parts by weight)
of a prclayl oneasol efin cepolymar
saeisf \ring the trplowing reps( s) te
(b) ; sEmit(la Lmeril bet tad rat' o
rrrr ratio) moms trcu) by
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Ni44s 45 4 or more; a muitiiiu pm'.
nt. (‘tm) measur1e4d by a
differentialyn Imeter (DE411lis
125,0 s52 niche- 15 and a
orcrulche unit is ccneained in 3of
exceeding DC molethat the total of
1. 2 gcenseitml-icRal napeilsing satistying the
following reaggsr pyjenesqgacan eﬂl tung time, having a
oralunlt era minating in a hau:i.orto
tnickness oD CarbON atdnis?) 28E¢ reading “ory enerased
polymer vompmyicer&)nwmm nay be ootior,ui 5,
(A) 85 gsntalnt%dweaiéng P rngUP?Q /cp*)att(p:)%wypropylﬁne
petsap4l. erenit a.L55 toll: MO |
polymes satg P idrovided thatthtfwhd e of ™
(8) 15 to 7eGAStRUtionabuNits oAt that the total of (&)
(Sbﬂesathe boverpplymer ); pYylene - o-olefin
ICH mole east one as olefln unlt se
copolymer Sistsﬁyé?f4%aﬁlb?w'6Fef?ﬁ§ﬁé?/|ﬁg 2
(a): a syndtralBlaentad rat iatadH“(e)QthdiE}gsured by “*C-

NMR 1s 85 Qr%pyl\%pee,) mggt§mn§me , measured by a
amonnt of .0 49 mole M Unit Lilo

difrezentistoai el tda progyiehe tinit ahd the °° ™%
and = propyge=@|efirt unitchavingi2:ito 22:carbon: exceeding

90 mole % é@)QfMé (%@d‘:geM!gaptmfrylgggLk%utlona¢ unit
lgri mmid %); V216 massured at

originating po3NoEPANG A lodd of 2.16'kg et e
originatingaceoreingno Mae 2-5722% [taidosarkon  atoms
(excluding Ig]rcgylngsqrggrleagof; Logtlg"gle;glgntained is
dMnuMes; and at least one of the

following requisiMes (hal: and

(n): 2 prop(M?)Satjaakal(@-1i2<d syndicMaetics 55 to 90
mole % (prg’JﬁgJaE&[ﬁt@l n@lzﬁ@%wﬁo@&aof constitutional

units contained in the above polymer (B) is 100 mole %); at

CLAIMS

and (B)

100 mele %)

least one o-olefin unit selected from o~olefins having 2 to
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100-'2114. metHoc) is 60 1 cr.
:mired and 10§b 2): an intrinsicat
135Y1  deicbdf and MOR 1011())
carbon rrt]!‘pnytaxy 2061 ar}fgpg elrcl)ead (gf %O:JiGaln&d in an
g 1 described awers4 adnti- -a
amount. of ]ﬂné?u@awﬂa’r cgdalion; 210124 total of the
propylene u;'22 115(]()h§- XQ@H}G@QmOdMLU&g 2 te 20 carbon
,measured according to J13 26760 -~
Trene [SN5YA fensile invert strength | ToEeee
230°C and am%aasme?d étl@lacijgrgedfotr(:éilé_K—672l falls in
a range of Htﬂiﬂiﬂglébnﬁb B)manLiGtu and at least one of the
following re‘z:rgngsj,mlttan$e Isgj65 tO 95° gatal'gelgu
e flg%f transmittance before an
(b-1): a SyéﬁférEﬁé’fﬁ/v@’[@%réa‘“tfﬁefﬁfafaI%le?asufed by a
veonvr metnfOr:32marmites faMa Oa sans:
o) 154b 2.The PolfthroptlanethcateM .>
y: o an intrinsic wvi measured at 135°C
casia film'as ea crlbed in cglalm -|
in decalin ﬁfﬁatpﬁ]étléﬁé]mrﬁfg)iﬁgsthé3foﬂmmng load of 2.16
kg) descrifﬁa_HaﬁnﬁehesA)égia mmlllfe_fm[hflt relational
wthf Eaa’''.2.11aalaib2a
different calscarring ¢ 1 rimeter
150 WSCA'is2152%f°highér.” 155 The
(L a Youngpﬁdoyﬂp‘:ﬂaﬁeijd’ﬁd according to JIS K6781 is 10

egquation:

to 500 MPa,
(2) a tensile impact strength measured at 0°C is 50 to 10060¢
kJ/cm® and
(3) a light transmittance is 85 to 99 &, and a reduction rate
of the light transmittance Dbefore and after hot water

treatment at 120°C for 30 minutes falls in a range of 0 to



| or 2, further com rising an ethyl
cuese efi r oopolunar 0-obis:aino
Lac blbsinc requici_cin an
sr:r000Lr:0315:400 parts by weight
based on 100 jThrfls by weioda of
2. The pogdenvestalOee (23)dra(2:s tep99bed in clain
1, furener ¥0lE9:0f Crardito 50.n0Te 5 (4).
(4) - meltigprocyigted’énr)]atethe W‘-h‘0|e amgunt tOf 1 scanning
constitutional tnits occidleso in~~~ *7
b calorimeter| GeCobel00 incior9ytzai c_efin unit
having 2 to 20 carbon atoms are
ocntaaned. 10 The
pcdworcresleae-basad reSj-i f2i71
as depotl bed 101cbauwherecn a
propylene unit concentration bOr)
is 20 to (LaibCar ei mole 2 and a
concentration (201 of an owciedin
nret having 1 0 La be nn_! halL Si -
S,tS9 - 100 rede 9 and Sr
517211. 156 Pre polyprorl. 1.:h
as of clairn 1 to 4, wherein a
component (DB04) soluble in
decane at rrom tbhparaturr aab an
Intrinsic yiberisday or 1,5 to 4.0
(d1/4P. Ire pt4 oproov 1 errsd Ic,
ary of claimto 1, whereon it is
forrpd by an inflation or
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based re.:ir.s'Im as descrlbed jr.of
charms Itr 2 eraclaims ato C as a
bane material ldyer and laminating
3. The Dol rop lene-based resin 1m as described in claim
ryﬁ rnegra-onnec. restn’on at
1 or 2, fupgst. opmerstrface oftheease oc-olefin copolymer
satistying pateriallayerequis Gontaingr far .rount o 1 to
100 parts D;r(v?qr;hteraSIngﬂthOeO narts b ht of the toctal
olypropylene-rased 000. ira tim
of () and a%r dobraribrr in any or. claims 1 to
c): 50 to BF Accontainer forfeods.comprihe.. so wole
multllageas desC:in4'le resm _
qunt of stitutional units
tfqlm as descrfbe In any of claims
contained lfO@i @5&? poAyme7’ rﬁemt:a'ﬂoo mole %) of an o-
olefin uni: GQAKAINCS.SsMsabsanathe e contained.
molailayer film as described in
slain 7. ABSTRACT Provided is a
4 The rolyplypropyleneibased resinfiltrrof e » clain
1 or 2, wneSingle layenand.a: multilayerwhich.) :s 20 <o
_ is excellent in heat resistance and )
95 mole %; an efnyiene un ntration (S is 60 to 5
excellent as well in all of
mole %; andtr‘*aﬁ@ﬁﬁftéﬁWffléxubiﬁtyfaﬁmﬂﬁb“amit having 4
o 10 carbofesistanee and:which is suitable for: s, + =, +
food and;;r]glqical containers.

Sy = 100 mole T and

(provided
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This polypropylene-based resin

film described above satisfies the

following requisités (1) to (3) at the
i ... . same gime_gnddhgs a thi]{:knesg of i in an
T P iE 500 [errm: (1) "a Young's T o
of claims 1rﬁodu|w§meaaslﬂpwraetdgsPéuble in decane
at room temQJMtl&@Z&l |§1*Qttgr5;>ggo st%@m(g)cﬁ 1.5
tensile impact strength measuired
aty O[err]C is 50 to 1000 kJ/cm[err]
and (3) a light transmittance is 85
6. mhe pd099[err]-and.ateduction yate-of:ived in any
“theo IllghEJEE%QSanIItaQC§OpmeeLOEJe aér;l.dir‘fla‘“"lon or
‘after hot water treatment at =~ = "
extrusion npPGerr]C for 30 minutes falls in a

range of O to 15 [err].

o 4.0

t

(dl/g) .

of claims

7. 4 multilayer film prepared by using the polypropylene-
based resin film as described in any of claims 1 to 2 and
claims 4 to 6 as a base material layer and laminating an
outer layer comprising a polyolefin-based resin on at least

one surface of the base material layer.

8. A container for foods comprising the polypropylene-based

resin film as described in any of claims 1 to 6.

9. A container for foods comprising the multilayer film as

described in claim 7.

10. A medical container comprising the polypropylene-based

resin film as described in any of claims 1 to 6.



1. A medical container comprising the multilavyer

described in claim 7.



