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SF-1307 1 DESCRI PTION SOLID Tl TANI UM CATALYST _
SE%%% ENT, OLEFI N POLYMERI ZATI ON CATALYST, AND PROCESS
_ NG OLEFIN POLYMER_ 5 Field of the Invention
[ 0001] The present inventionlrelates to an olefin

pol ymeri zation catalyst, a process for producing an
a-ol efin polymer, and 10 a filmobtained fromthe
a-ol efin polynmer. Specifically, the present invention
“relates to a catal yst usescRopripel ynerizing or

copol ynerizing (a) C3 or higher a-olefin(s), a
process for producing the a-olefin polynmer, and . a film
suitable as a release film 15 Background Art [0002]

é‘gLﬁDC%?hﬁ%MU %%%AE?% P 'E:%%L#‘H[\&f@&ng't E{II;E&H@\P Wg@:ﬂﬁhﬂ TON

onopol yners "of Copol yners o

‘a-o I 20 catal containing a titanium
coﬁ%%ﬁ%g§FgadgH%o%ﬁgﬁgggaggﬁ 1t RS R MER
been known so far. As such olefin polynerization
catal ysts (hereinafter, "polynerization catalysts"

may i nclude copol yneri zation catal ysts), there are

Fkaodno€athkygnyepbnbai ning a solid titani um catal yst

- SF-1307 2 ' - '

[0001]

The present inventionrelates to anolefinpolymerization

~catalyst, a process for producing an a-olefin polymer, and

a film obtained from the a-olefin polymer. Specifically,

the preseht invention relates to a catalyét used for

,polymerizing or copolymerizing (a) Cz or higher awoléfin(s),

aprocess forproducingthea-olefinpolymer, anda filmsuitable

a5 a release film.

Background Art
[0002]

As a catalyst used for producing olefin polymers such
as homopolymers or copolymers of ethylene and/or a-olefins,

catalysts containing a titanium compound loaded on activated

magnesium halide have been known so far. As such olefin

- polymerization catalysts (hereinafter, “polymerization

catalysts” may include copolymerization catalysts), there

are known catalysts containing a solid titanium catalyst
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~conponent conposed of magnesium titanium hal ogen,
sarpd3an el ectron donor and an organoal um num conpound.
[0003] These catal ysts haveshigh catalytic activity
for 5 polynerization of C3 or higher a-olefins such
as propyl ene and 1-butene and copol ynerization of two
or nore nononers selected fromsuch a-ol efins, .
simlarly to the case of ethylene polynerization.
CRUPPREPL CREPPEEH PENBRE8Fs I Her & ivand Wi-ghalgglan ngnd an
Eoints because of high tacticity and crystallinity. 10
el eCEEoRNBRACThaNd aip Ry dehese weitralny stapcauircht al yst
containing a solid titanium catal yst conponent
[pBAding an el ectron donor selected from carboxyl at es
i ncludi ng phthal ates as typical exanples, an
al kyreesal Nt a1 @etels @ 184 %k CORl GONRQUNGE Ravid NGc@lvity for
| east one Si-OR (wherein Ris a hydrocarbon group)
- j ; c S o] Licularl
pSEIMERY, 15188 cecataly B%gﬁé? 9 B%Fg@ﬁ%achﬁ a%Pgtrgﬁlylene

excel | ent performnces or exanp panese
id- n_Publi.cation No. ., 557-63310, Japanese Patent ‘
218 5 RBE R B BrrC AERS R =i e 3006 tEF o] Mppe; Wonomers
aiso.disclosed that _.a catal yst containing a solid 20
5S¢+ EAhTE MO S §R K- fdriEnt SEBALAFAY 7P Bhe 6aFeUnE ehinR ene
two or nore ether |inkages as an el ectron donor has
PR YRer pohyheni zafuprhatt itlig yepldrt ioganpbe] ydaparese high
Patent Lai d-Open Publication No. H3-706, Japanese

meéPat eng Noln i3l 2643 se Iapaviege tRatdrii thabddOpeRstalilinity.

Publ i cation No. H4-218508, Japanese SF-1307 3 Patent
It aisdekPen Rakl,i eabhen Mose 20031103Q22; &G yst containing

a solid titanium catalyst comp.onent .loadiﬁg an electron donor
selected from carboxylatés including phthalates as typical
examples, an alkylaluminum , and a silicon compound having
at least one Si-OR {wherein R is a hydrocarbon group) serving
as cocatalysts exhibits particularly excellent performances
(for examp;l.e, Japanese Patent Laid-Open Publication Np. _
S57-63310, Japanese Patent Laid—Opern Publication No.
$58-83006, etc.). |

It is also disclosed that a catalyst containing a solid
titanium catalyst cc;mponent 'cbnt_aining a comlpound with two
or more ether linkaées as an electron donor has high
polymerizati‘on activity (for example, Jap'talnese Patent
Laid-Open Publication No. H3-706, Japanese Patent No. 3476793,

Japanese Patent Laid-Open Publication No. H4-218508, Japanese
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[ Disclosure of the Invention Problens to be Sol ved by
Sthé3lfivention 5 [0004] The present invention was
conducted in view of the abowe background art, having
an object to provide a solid titanium catalyst
conponent exhi biting high catalytic activity and
stereospecificity for polynerization or

meriz tion_of 10 nnnoners |nclud| a)
P%%@ﬁ lSl@PeH(SP Tafras e Qéﬁ% tel
catalyst and a process for produ0|ng an olefin
pol ymer. Another object of the present invention is to
provide .an a-olefin polyner that is obtained using
D@ﬁ@l@E@rﬁnofpbhynénvzatuon catal yst and is excellent
in tacticity, 15 crystallinity, and transparency.

PibhhsmEotoSbkvEngvehe bR ableensvdr30Q7 The present
inventors have intensively studied to solve the above

[poobhenms and found that a catalyst formed froma 20

solid titanium catal yst conponent containing a

spec specific structure havij t
&%%%%%tﬁer ?ﬁggggg§§hsganc%?§%??%#Jdbﬁéﬁwdﬁéq%“*a ove
cific netallic catalyst conponent exhibits

b%EE%r%%FEJiﬁﬁ (ﬁﬁﬁﬁaﬁ1§¢ aﬁaeC§tEPéﬁ@ﬁ%%@@.%uaq}lﬁoﬁltanlum
merization or copol ynerization of SF-1307 4
cgﬁﬁ%ﬁ%_scPﬂEPﬁﬁﬂﬁge g JbEEimg Highercatal efin(sytimatdy and
that the specific a-olefin copolyner obtained using
Sterecgpeal stity for polymerization or copolymerization of

monomers including {(a) C3 or highér cg-olefin(s), an olefin

_polymerizationcatalyst,andaaprocessforproducingancﬂefiﬁ

polymer; Ahotherobjectofthepresentinventionistopwovide
an o-olefin polymer that is *obtainéd using the olefin
polymerization catalyst and is excellent in tacticity,
crystallinity, and transparency.
Means for Solving.the Problems
[0005]

The present inventors have integgively studied to solve

the above problems and found that a catalyst formed from a

solid titanium catalyst 'component containing a specific

compound with a specific structure having two or more ether
linkages as an electron donor and a specific organometallic

catalyst component exhibits high catalytic activity and

stereospecificity for polymerization or copolymerization of
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satisfies a specific relation between the conposition
Sgf+18KE copol yner and the conposition of its
decane-sol ubl e conponent, 5 and that this copolyner is
excellent in transparency and releasability when used
for films. The present invention has been
acconplished based on t hese findings. [0006] Nanely,
Rr. sent enti pr.ovi des,a, solid |tan|un1 10
m%ﬁ? ygt ¢ ot W ? gén?ﬁlﬁFﬂBeFlgaﬁ Gt rfggnedifgimthat
Falo and a conp ound having two or nore ether
Fn% Fesfifm e?Jp%Eel’d GRANL ek SPtEines neprostht adakplyst
general formula (1) below [0007] 15 [Fornula 1] Ri
SR&lﬁgleﬁzaCSEBc}@lC:I&LBK}QDFbedmeeﬂQihE5cEﬁpoEm®®8h of the
(In the fornmula, Rl, R3, R6, and R8 are hydrogen
capoliwmeRAand tha dmﬁﬂswil‘gi@xub,f His Hécén@etsﬁllbbafe%tﬁn;%nent
hydrogen atom each 20 of R4 and R5 is an atom or
agﬂoﬁﬂdﬁﬂﬂﬂiba&ob@@?ﬁe@”%é“é%kéﬁlé%@nEHtt§%h§% %@ncy and
from carbon, hydrogéen, oxygen, hal ogens, nitrogen,
p 0 a silic and t
By R R *Ber Car B3R o oM PR ndWEsntion
LS 4 10 6.) Th resent i nvention al so, provides an
D3P ePPRD 88?%‘?}?8 ilfé‘ﬁdor?ac%ﬁdal%t R&H of AP The sol i d
[&EBg?iun1catalyst

Namely, the present invention provides a solid titanium

catalyst component (I) containing titanium, magnesium,

‘halogen, and a compound having two or more ether iinkages:

interposed with plural atoms represented by general formula
(1) below.

[0007]

" [Formula 1]

R1
|

R R
| | | |

R?—C O—CHj c|: CH,—O <|: RT (1)
R R

RS
(00081
(In the formula, R', R®, R® and R® ere hydrogen atoms; R? is
a methyl group; R’ is a methyl group or hydrogen atom; each
of R4 and R®> is an atom or group having at least one kind of
element selected from carbon, hydrogen, oxygen, halogens,

nitrogen, sulfur, phosphorus, boron, and silicon; and the
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conmponent (1) and an organonetallic catal yst conponent
SEHLBCS containing a netal selected fromthe netals in
Goups | to Ill. [0009] The present invention also
provi des a process for producing an a-olefin polymer
conpri sing pol ymerizing or copolynerizing 10 (a) C3 or
hi gher a-olefin (s) in the presence of the above
efin ol yneri zation catal yst. ,The present invention
tgitgg BPE@FEeg%aC&-I ChFtorS pent 8fl1ea%‘ép%5le)ﬂ1ﬁsr4 teats.i's a
copolynmer containing 80 to 99.9 mass% of structural
uni t SB8er REEP From 11%eat hen hylallsopentereider] Oat t @lefin
20 mass% of structural units derived fromat |east one
pedynerazstébnraneadleptt cdntet hyhg l-hpesd Bner i whgt ehitatthe yst
ratio of the content of structural units derived from
cohpofidnt 1 (A} okl &f SrExeaRt a2 Fr MRt 51 'é’@@o%fb%dé?lt (II)
2% copoly

t he n-decane-sol ubl e conponent of said ner,

codthinMASSY nkesthe6antent structuyral, _unit

deri ved ?r omthe C3 11 a-ggl g?%ﬁn(tglge}(n%ét%tls Ih Broups 1 to
I€Ipethyl-l-pentene in said copolynmer, bl in mass%

al/bl) is in the range of 2.0 to 4.0; and a

{Mghyl -1 -pentene copol ymer that is a copol ymer
1307 6 containing 80 to 99.9 mass% of structural
units derived from 4-nmethyl-l-pentene and 0.1 to 20
massSRBPT8EPOE VAN iisin 3l saiprovide s rgmated eAst pepeucing
Cl12-20 a-olefin, wherein the ratio of the content of _
an prededial pahynsr demipeeid fogopol kee €12120 or copolymerizing
(a) C3 or higher o—olefin (s) in_ the presence of the above olefin
polymeriiation catalyst. |
The present invention also provides
a 4-methyl~1—pentenp copolymer that is a copolymer

containing 80 to 99.9 mass% of structural units derived from

4-methyl-l-pentene and 0.1 to 20 mass$. of gstructural units

‘derived from at least one  Cs_13 a-olefin except

4-methyl~l-pentene, wherein the ratio of the content of

structural units derived from the C3-11 a-olefin(s) except
4-methyl-i-pentene in the n~decane-soluble component of said

copolymer, a; in mass%, to the content of structural units

derived from the Cs-11 . 0-olefin(s) except 4-methyl-l-pentene

in said copolymer, by in masé%, {a:/b1) is in the range of
2.0 to 4.0; and

a -4-methyl-l-pentene copolymer that -is a copolymer
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5 a-olefin(s) in the n-decane sol ubl e conponent of
sgahdpgopol yner, a2 in mass% to the content of

structural units derived fro the Cl12-20 a-ol efin(s)

in said copolynmer, b2 in mass% (a2/b2) is in the

range of 3.0 to 6.0. The present invention al so

provides a filmconprising 10 the above

4-met hyl -1 - pent ene copol ymer. The present invention
Cﬁp§élﬁﬁﬁqlagstQ13949nmﬂﬂa% pdd sy utonmeagual teptd yameed from
containing 80 to 99.9 mass% of structural units
ddeeihgd-lrpentdéneethyl Olipert arte mavyk0.df tax AR HmSS%units
of structural units 15 derived fromat |east one C3-11

derolelii Arexcapt 1e4sfebAY! cl; _B(?r&%fi’ﬁ‘ernﬁ'i&éﬁ‘? tr}‘i%t II%tllO
of the bl ocking factor of sald Ing/cm to

g%h%org erf)cf OQ' rE'EE‘HEI?"JJZ’LE 'SJ?]]J_I‘t%lerde efc[ OP}t he%he Ci2-20

11 a-o efln(s excep ene

can e c onent .o sald co dl in
R ERBT=] s T QERRAE R e Srogreny g?faed SR lames
f|In1obta|ned by formng a copolyner contalnln 80 to
angIo MR, GO $PPUEPDFANtUAEt StHBEEYEAl frphts derived from
4-met hyl -1 -pentene and 0.1 to 20 mass% of structura
thai Ez-2oderpvedihiein &b seddtcopel Gigr23ba-iol ekisag, (az/bs)
wherein the ratio SF-1307 7 of the bl ocking factor of
isaid fhénrasgei afgdcmtebo6tbe content of structural
units derived fromthe Cl2_20 a-olefin(s) in the

n- degg@epsokubt e t sai I d
TSl ey somenent s okeos g 08S| X E e in

R S5634e! UEBLAPD 21 S8nPLRY 88503 hgkease film

The present invention also provides
a film obtained by forming a copolymer containing 80

te 99.9  mass% of structural units dériyed  from

4-methyl-l-pentene and 0.1 to 20 mass% of strﬁctural units

derived from at least one C3-11 o—-clefin except

- 4-methyl-l-pentene, wherein the ratio.of the blocking factor

of said film, ¢; in g/cm, to the content of structural units
derived from the Cs.i; a-olefin(s) except 4-methyl-l-pentene
in the nfdecahefsbluble éomponent of said copolymei;'al in
mol%, (c:/dy) is in the range of 0.1 to 1;5; and

‘a film obtained by forming a copolymer containing 80
to 99.9 mass% of = structural units derived from
4—methyl—1—pentene and 0.1 to 20.mass% of structural units

derived from at least one Cis-z9 G-olefin, wherein the ratio



conprising the above 4-nethyl-I-pentene copol yner.
SEfflééfl's of the Invention [0010] 10 The process for
“producing an a-ol efin polynmer according to the
present invention is characterized in that (a) C3 or

hi gher a-olefin(s) is/are polynerized or copol ynerized
in the presence of an olefin polynerization catal yst

0 Lsing. a soljd titani,um_catal yst copnponent (I) '
Ogoﬁaibﬁioﬁjg(lﬂgt gﬁ’?]&ﬁf % Sﬁ&&nééiﬂméhamjéiﬁf}r hRdthe content
ﬁfnﬁgund hayvi ng two or nore ether |inkages interposed
Ohi ThrpFhrat! dttbiss Cdegiaeshfaemhyngeteral c-¢befilh s n the
and an organonetal lic catal yst conponent (I1) _
ncgacana-aglab e campsaleadct @fls & i dmoplé yretralds inmdx ups, /ds)
| to I1Il. The process for producing an a-olefin

ipoligneheacenydi 6§ @01t oot hespresent invention can
produce an a-ol efin polynmer having excellent

5 tactTeet pre@epst aiﬂﬂfé‘ﬂ.lEYona?;q_%&)r ??FB@E&Q%V al nr?}eg%?e' film

catalytic efficiency. [0011 mw th exce
sgheasapll ] e, oyi ded, SF-1307 fromthe
cre%?n pr%dt%%dgggvgb%S%ggaggt eP?ng?ﬂ%eC?ﬁ%§%%?5ryst
has a pol yrmerization activity higher than that of
conventional catalysts, dem neralization step is

ggnecessar¥, and thereby the production cost of
E1eefhe ehnthe §REaptjoPeduced. 5 Best Mbde for

Carrying Qut the Invention [0012]
[0010Y

10 The process for producing an a-olefin polymer according
to the presénf invéﬁéion is éharacteriéed iﬁrthat (a) Ci3 or
higher a-olefin(s) is/are polymerized or copolymerized in
the ppeéence of an olefin polymerization catalyst comprising

a sdlid titanium catalyst component (I) confaining titanium,

15 magnesium, halogen, and a compound haviné two or more ether
.linkages interposed with plural atoms represented by general
formula (1)‘and-én organometallic catalyst component (II)

'containing a metal selected from the metals in Groups I to
III. The process for prodﬁcing'an a~olefin polymer according

20 tothepresentinventioncanpioduceana-olefinpolymerhaving

excellent tacticity, crystallinity, and'transparency:hlhigh
' ~catalytic efficiency.
[0011]

A film with excellent releasability can be also provided
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The ol efin polynerization catal yst and the process for
Sprodddi ng an ol efin pol ymer (polynmer or copol yner)
according 10 to the presentginvention are
specifically described below. [Solid titanium

catal yst conmponent (1)] Solid titanium catal yst
conponent (l) contained in the olefin polynerization

ey o S P BB R i Senonad arpa g5ty
RBPifCPo P RRAGaS 1PBpA ht Ct PR Tgao s Rarigt GopTpncional

[0013] <Magnesi um conpound> A nmagnesi um conpound may

ChBaL¥EAST Hepiephnl hgaSoPRdt W itsi vameoeEears) y&id thereby

conmponent (1) The magnesi um conpound i ncl udes
thagpesdunt ¢onpowsds dfaviesg rseduni kg aliddtly arsbuced.
magnesi um conpounds havi ng no reducing ability. The
magnesi um conpound havi ng reducing ability includes,
for exanpl e, organomagnesi um conpounds represented by
€ 413 f.Qr a ) ow; [0014]
R (2) (T ViR Phrmirs T0ERES R it 4

(Bygspgen atomor a Cl-20 alkyl, 5 aryl, or cycloalkyl

‘group; two ROs mmybe identical or different when n.is
0; apd X js_a halogen atom') Such organonmagnesi um '
conpa‘g%%o%lw RP T BBRET PR BB | $152 L Y e |apfe the process for
specifically, dinmethyl magnesium diethyl magnesi um

producing an olefin polymer (polymer or copolymer) according

to the present‘inventioh are specifically described below.
[Selid titanium catalyst componentr(i)i
Solid titanium catalyst componént (I) contained in the

olefin polymerization catalyst of the present invehtion is

_generaily prepared by contécting a magnesium compound and

- a titanium compound with a compound having two or more ether

linkages represented by general formula (1).

[0013]

<Magnesium compound:>

A magnesium compound may be used for preparing solid
titanium catalyst component (I). The magnésium compound
inclﬁdes magnesium compounds having reducing ability and
magnesiuﬁ compounds having no reducing ability..

The magnesium compound having reducing ability includes,

-forexample,organomagnesiumcbmpoundsxepresentedknfgeneral
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di propyl magnesi um di butyl magnesi um di anyl magnesi um
SFTeldihlexyl magnesi um di decyl magnesi um et hyl magnesi um
chloride, propyl magnesi um chgoride, butyl nagnesi um
chloride, hexylmagnesium chloride, anyl magnesi um

chl oride, butylethoxymagnesi um ethyl butvl magnesi um

oct yl but yl magnesi um but yl magnesi um hydri de, and the
fIlke 1? }h se magnesi um conpounds .nay be used al one
8Fmﬁé§ ¢ mP& %onpl ex with an organoal um num conpound
Sescrlbed | ater. These magnesi um conpounds may be

é@ﬂd or solid. [0015] Specific exanples of the

magnesi um conpound having no 20 reducing ability
|nclﬁﬂ&gm%gme5|un1haﬂpdes such as nagne5|un1chlor|de
magnesi um brom de, magnesi um i odi de, and nmagnesi um
(Thugia (fezrnallké))()dmgﬂeSR@mﬂsh@ hg&?o@gﬁha@ém or a Ci.og,alkyl
met hoxynagnesi um chl ori de, oxynagne5|un1cﬁl§rfde !

< pOpCERSUTDRESE B 0 g0, U PENTBRNSSUR. i erene

oxXymnagResi_u al.i des.suych as phenoxynagne3|um
ﬁ%$o§| e ghdaﬁet% lﬁh@n&?§ﬁ&§ﬁe§¢&ﬁ}dhlorlde

~al ko gnesi ums such as et hoxymagnesi um
|Soﬁ$égg %@?Qﬁﬁs%ﬁﬁuﬁgmﬁgpngﬁLhﬁVlng reducing ability
. n-octyl oxymagnesi um 5 and 2- et hyl hexyl oxymagnesi um
l%ﬁ%@%&yﬁﬁﬁﬁé@?Uh%lhmcHlmsthpﬁem@xynﬁgmﬁsduatﬁpﬂmagne51um,
di met hyl phenoxymagnesi uni nmagnesi um carboxyl ates such
dfﬁﬁfﬁﬁﬁTﬁﬁg?BkamfatedﬂWﬁﬂFMME#ﬂéﬁmdﬂeafa&famyﬁﬂgg£8§lum,
i ke

.dlhexylmagne81um, didecylmagnesium, ethylmagnesium

chloride,propylmagnesiumchloride,butylmagnésiuméhloride,

-hexy;magnesium chloride, amylmagnesium chloride,

‘butylethoxymagnesium, ethyibutylmagnesium,

octylbutylmagnesium, butylmagnesium hydride, and the like.

These magnesium compounds may be used alone or may form a

complex with an organocaluminum compound described later.
These mégnesium compounds may be liguid or solid.
[0C15]

Specific examples of the magnesium compound having no
reducing.ability include magnesium halides such as magnesium
chloride,Inagnesiunlbromide,Iﬁagnesiunliodide, and magnesium

fluoride; alkoxymagnesium halides such as methoxymagnesium

'ghloride, ethoxymagresium chloride, lsopropoxymagnesium

chloride, butoxymagnesium chloride, and octchxymagnesium
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10 The magnesi um conpound having no reducing ability
SERy30be a compound derived fromthe above-descri bed
magnesi um conpound having rgglucing ability or a
conmpound generated in preparing the catalyst
conmponent. The magnesi um conpound having no reduci ng
ability can begenerated fromthe magnesi um 15 conpound
FﬁVIn redu0|ng ability, for exanple, by contacting
ﬁ%&neéu R IBREBERA UFavierd Fet RU Gy aa?oumhetn@x\wn@swm
goly3|loxane hal ogen- cont ai ni ng conpound, or conpound
a9rikge an ORmgtoup oretlaplbbevarboagorpgen bond cdustride;
as hal ogen-contai ning sil ane, Hal ogen-cont ai ni ng
g dkomymanmne2q uesnpound, sesher, andaal cohol e Alagnesium,
Besi des the magnesi um conpounds havi ng reduci ng

i8bplbbyxy2RgnERAMGS WAL SRTRAWIES NaY] RO e l%%%a@gles:mm,

ability, the nagne5|un1conpound may be a conplex
Q SF-1 0
LA R e R
ﬂ%%%u e_of the ma s%yn1c Iﬁgd and anot her neta
Peonpadng " Tad or i PR TIPS dgagnesum

maybe used in conblnatlon and they may be used in

CRFPRSYLRFGH D1 2 SSPOR R iATe | AWNeR SHTBagRgRLSR SiRearate;

conpound is solid, it nmay be liquefied wwth an_
a%ﬁcbh@lllé&rboxyllc acid, al dehyde, amine, metal acid

ester, or the like. [0018] O these, preferably used
{&@E6hagnesiun1conpounds having 10 no reduci ng

ability, especially hal ogen-containing nagnesi um

The magnesium compound having no reducing ability may

be a compound derived from the above-—described. magnesium
compound having reducing ability or a compound generated in
preparing the catalyst compdne‘nt. The magnesium compound
having no reducing ability can be generatéd from the magnesium
compound having reducing ability, for example, by contacting
the magnesium compound having reducing ability with a
polysiloxane, halogen-containing compound, or compound having
an OH group or labiie carbon-oxygen bond -~ such as
halogen-containing silane, 'halogen_—containing ‘aluminum
compound, ester, and alcohol.
[0017].

Besides the magnesium compounds having reducing ability

and magnesium compounds having no reducing ability, the

. magnesium compound may be a complex compound or double compound
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conpounds. O the hal ogen-contai ni ng nmagnesi um
Seenpoands, further preferred are magnesi um chl ori de,
al koxymagnesi um chlorides, and aryl oxymagnesi um
chl orides. <Titani um conpound> 15 As the titanium
conmpound used in preparing solid titanium catalyst
conponent (l) contained in the catalyst used in the
Brocas% for Erodu0|ng the a-ol efin pol yner according
TBReS8fit MPAPERLHEN Compsiabiradaipaothngdi etal, or a
titani um conmpounds, which include, for exanple,
i gEHEG AP Brih et PRENE B iToRPORMASd 20 ReptBksemerk by:orpeund.
foll owi ng, general forrmula. [0019] - Ti (OR10) 9X4-9
TH8 P r(RG: sf ahkydigrearhoncghpupnd Xmh§ bt hed P8R HAMat ion,
and 0<g<_4.) More specifically, the titani um conpound

ahdcthdes 4807sd@ ih4iLaphym
Tid4, Trlnglrz ansél Ti ]i4 al kox%??%%%fmdt&?ll%%ﬁ' When

tﬁécﬁcggﬁéhﬁgsgghgogn?T'gg%%ﬁ?é?ﬁiﬁ %% BP% llque%le% W1th

tllta Ime di halldes suc as T| OCH3) 2012, Ti
?&@%‘) yl']f ?6 ﬁd a5 m@@%§ld ester,

koxyt i tani utmonohal i des such as Ti (OCH3) 301,
OF; %‘&zﬁis §801, Ti (0-n-C4H9) 3C1, and Ti (QC2H5) 3Br;
and tetraal koxytitaniuns such as Ti (OCH3) 4,
B2H5) 4, Ti (O n-CAH9) 4, Ti (OCH2C (CH3) 2) 4
tetra(2-ethyl hexyl oxy)titanium Ti (OCH3)4, Ti(OC2H5) 4,
10 Tli¢mﬂs@4Hﬁﬁéfeﬂhbig}ﬁgaikﬁﬂﬁﬁégnéﬁﬁhﬂacompounds having
tetra(2-ethyl hexyl oxy)titani um

~no reducing ablllty, espeCLally'halogen contalnlng'magn631um

compounds Of the halogenmcontaiolﬁg mogoe31um compounds;”
further preferred are magnesium chloride,.alkoxymagnesium
chlorides, and aryloxymagnesium chlorides.
<Titanium compound>

_As the'titaniunicompound1isedj11preparing'solid‘titanium
catalyst component (I) contained,in the catalyst used in thé
p;ocess for producing the a-olefin polymer accordiﬁg Lo the
p;esent invention, desirable are liquid fitanium compounds,
which include,lfor ekample, tetravalent titanium compounds
represented by the followingégenerai‘formula.
[0019]

Ti (OR') 4Xy—g - {3)
(RY%is a hydrocarbon group; X is a halogen atom; and 0£g<4.)

More specifically, the titanium compound includes



10

15 .

20

[ 0020] Anong these, titaniumtetrahalides are
Sprk¥@rred, and titaniumtetrachloride is particularly
preferred. These 15 titani am conpounds may be used
singly or as a m xture thereof and maybe diluted with
a hydrocarbon or hal ogenated hydrocarbon for use.
<Conpound represented by general formula (1)> In

ng sol i.d rtanlun1 atal ys npon )
o LR 0% Ol LB S B el o B ) e Tins
nventron besi des _the above co ounds there.is used
o A WavE e houss Shh &t (O3 idgesT (OCaHs) C1s,

|nterposed Wi th pIuraI atons represented by genera

- T¥ ot GeHel 13 0020 (OC3Rs 1BOT, 13 afffle cBAPOGHAC hBHiIng Brs;

two or nore ether |linkages used in preparing solid
alkdxayt ivachtal gsita todpsonenth (49 Trls(oceme(se{}te“d Olﬁ:yH5 }oCl,,

general formula (1) below. [0022] 5 [Formula 2] 2 i 4
T1 foR=-GH) Mg,@ﬁﬂ&l@ﬁ@gﬁz {B‘ﬁz,%ﬁ.}&&tiroﬂﬁ@ﬂroﬁbﬂa%des

the formula, R1, R6, and RB are hydrogen atons

srhé‘h aaw*ﬂy O@ﬁo)u;fbl R7 45 2.yl , 9rPupoOf - Bxg Q898N ang

. Ti(OCzHs5)3Br; and tetraalkoxytitaniums such as Ti (OCHjz)a,

Ti (OCoHs) 4, Ti{O~n-C4Hs) 4, i (OCH2C (CH3) 2) 4,
tetra(2-ethylhexyloxy)titanium, Ti (OCHs) 4, Ti (OCsHs) 4,
Ti(O""n—Cqu)q, Ti (OCHZC(CH3)2)4, 7 and

-,ferréfé:etﬁflhexyioky)titanium.

[0020]

Among these, titanium tefrahalides are preferred, and
titanium tetrachloride is particuiarly preferred. These'
titaniunlcombouﬁds may be used singly or as a mixture thereof
ahdmaybedilutedwithahydrocarbonorhalogenatedhydrocarbon
for use.
<Compeund represented by general formula (1}>

In preparing solid fitanium catalyst component (I)
containedinthecatalystueedinthepresentihvention,besides

the above compounds, there is used a compound having two or

more ether linkages interposed with plural atoms represented

by general formula (1).

{0021]



10 of R4 and R5 is an atom or group having at | east
sene3lkiynd of el enent selected from carbon, hydrogen,

oxygen, hal ogens, nitrogen, sulfur, phosphorus,
boron, and silicon; and the total nunber of carbon
atoms in R4 and R5 is 4 to 6.) As the conmpound havi ng
two or nore ether |inkages, preferred 15 are
- compounds in which R4 and RS in general formula (1)
are T&% 4°WparBeahabhngrigipso amb e thotmil imkdgers ofsed in
carbon atons in R4 and R5 is 4 to 6. Mre preferred
Pafea Eonpaunds] thtahivh caR4 land B5mpangerbanal 1§ eepubaented
(1) are Cl_4 hydrocarbon groups and the total nunber :
bpfgeaebah dben®mlian (R4 aedoRS is 4 to 5. 20 As the Cl_4
hydr ocarbon group, preferred are nethyl, ethyl,
[mpprppyl, isopropyl, n-butyl, isobutyl, and
tert-butyl. Particularly preferred are nmethyl, ethyl,
[pégmgpglg]and SF-1307 14 n-butyl. [0024] Such
conmpounds” havi ng two or nore ether |inkages include,
speciftically, 2-net h§4- 2-n-propyl di ethoxypropane, 5
2- methyl - 2-i sopropyl & et hoxypr opane|
%-nethyl-nfbutyldiet'oxypropane,
Ro-2=@ietmD-+CHb-e By Bldpare O—C—R’ )
2-et¢y|-2-n-propy|diqthoxypropane, |
2-etR§I-2-isopropy|dkg&hoxypropane,
2, 2-di - n- propyl di et hoxypropane, and'the Iike.
{(ReExIlicularly preferred are
2- et hyl - 2-n- propyl -1, 3-di et hoxypr opane and
(T thﬁTlUl]ars'ﬁjlrekhfoWPrQﬂénﬁs are hydrogen atoms; R? is

a méthyl group;.RT-is a meth&l éroup or.hidfogen atom; eaéh

10 of R! and R® is an atom or group having at least one kind of

element selected from carboﬁ,_hydrogen, oxygen, halogens,

nitrogen, sulfur, phosphorus,_boron,'and silicon;-and the
 total number of carbon atoms in R? and R® is 4 to 6.)

Asthecompoundhavingtwoormoreetherlinkages,preferred

15 'are compounds in which R* and.R5 in general formula (1) are

_ CLQ hyd;ocarbon groups and the total number of carbﬁn atoms

.inIﬁ and R® is 4 to 6. More preferred are compounds in which

R* and R® in general formula (1) are Ci., hydrocarbon groups

and the total_number of carbon atoms in R® and R® is 4 to 5.

- 20 As the Ci.4 hydrocarbon group, preferred are methyl, ethyl,

n-propyl, disopropyl, n-butyl, isobutyl, and tert-butyl.

Particularly preferred are methyl, ethyl, n-propyl, and
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7'[0025] <Ot her conponent s> 15"Solid titani um catal yst

sgenporent (1) used in preparing the polymerization
catal yst may be prepared by 4using, besides the above

- conponents, other conponents conventionally used for

solid titanium catal yst conponents, as |long as the
objective of the present invention is not inpaired.
SECh onponents 20 include, for exanple, catalyst
ng s and reaction auxiliaries such as organic and
|nor%anic conmpounds containing silicon, phosphorus,
[8Pd#ilnum el ectron donor (111) described Iater, and
the like. [0026] SF-1307 15 As the catal yst support
usedSarct Ad2d3undd 0.2viB2ByoM¥Onor€afdhelt BnkZe6s include,
Zn02, Sn2, BaO ThO, resins such as
speyienekdiny, nyl benzene £apoly _2—ﬁwﬁkéﬁﬁﬂdﬂé%hofyﬁ¥ﬂbane,
t hese, pre{erred are Al1203, nd

23&&% glgi g'seérgggéaagt o g@%@gﬁe, “The et her

repre ente er al or electron donor

Ls._n rily supplied as starting
kkﬁ&r ﬁ@; ?% eM&F&ed during preparation of
22 ti tanlun1cata yst conponent (I). [0027] 10
2 éﬁﬁ?égyéf eﬁe@#?&ﬁoﬁﬁﬁéppépﬁl) i ncl ude organic acid
esters, organic acid halides, organic acid anhydri des,
Zeehbyd-2- nepﬁneslduethpawyrawames phosphite esters,
phosphate esters, phosphoram des, carboxani des,
2ﬁéthyﬁegriabﬁrbbglﬁﬁkehoxypropane,

2,2~di-n-propyldiethoxypropane, and the like. Particularly

preferred are 2—methyl~2-n—pr0pyl—l,3—dieth0xypropane and

2,2-diethyl-1,3-diethoxypropane.

[0025]
<Other cecmponents>

Solid titanium catalyst component (I) used in preparing
the polymerization catalyst may be prepared by using, besides
the above components, other components conventionally-used
forsdlidtitaniumcatalystcomponents,aslongastheobjective
of the present invention is not impéired. Such coﬁponents
include, for example, catalyst supports and reaction
éuxiliariessuchascﬁganicandinorganiccompoundscontaining
éilicon, phesphorus, aluminum, electron donor (III) described
late;, ahd the like.

[0026]




10

15

20

Spécifically, there may be nentioned, C3_15 ketones
suchk@s 15 acetone, nethyl ethyl ketone, nethyl

i sobutyl ket one, acetophenggﬁ, benzophenone,
cycl ohexanone, and benzoqui e; (C2-15 al dehydes such

as acet al dehyde, propional dehyde, octyl al dehyde,

benzal dehyde, tol ual dehyde, and naphthal dehyde; C2-18
organic acid esters such as nmethyl formate, 20 nethyl

acet &fethet aytatystaseppuinyhsaseind &1L pPyloAcetal engo,
octyl acetate, cyclohexyl acetate, ethyl propionate,

Cabt hy'll"lO;i,athaJtCB enlyl veh®y,at eaoret byb, chlorpacetat s, o

et hyl dichl oroacetate, nethyl nethacrylate et yI

styetapdtievigliykn |&§1:§3( Y.
benzoat e, ﬁ be%ﬁgate T 099§'Ehg &6y| b %%% ese,
bdtryl- nz e, zoat e, yclohexyl benzoat e,

pp enyfggen%ggtezgﬁk%Zy eﬁZoa?@ qﬁﬁeqqﬁqhﬂﬁ§ylbenzene

lu tol uate, ethyl ethyl benzoate,

Cﬁ%gﬁﬁ'ggan%&aﬁ eeac%%y’?e%ﬁ%eaﬁféed dthyder@anidx isemedat 1) or

ﬁ ¥ actone, 5 S-val erol actone, coumali n,
%ﬁ? 5PT Pnoin d Ididhy Eenaot andomaser il £2s o hisdl draktdes ing
such as acetyl chl ori de, benzoyl chloride, toluyl

nghe bt d e, aﬁ’beamnsy|becgénerdeed<airramgepb@p§r§b_lg!anabsf solid
nmet hyl  ether, ethyl ether, isopropyl ether, butyl

ttﬂ¢m¢umfnqﬂakyéﬁwcom§@ﬁ5@$ygf furan, anlsole and
di phenyl ether; acid am des 10 such as _

[ONNFdi net hyl acet am de, N, N-di et hyl benzam de, and N
N-di net hyl tol uam de; tertiary am nes such

. ast rEﬂB?ﬁFmélsarHineel dé{% %’% h%clﬁgﬁgﬁg{q;fg% é%@magrgg@uc acid

trlbenzylanlne
§£%$ uch ﬂ gtonltrlle - benzonitrile, and
to GHi PFYFRE Rﬁﬁﬁgﬁfl LS, rGdmiiccacid anhydrldes ethers,
ketones, tertiary amines, phosphite esters, phosphate esters,

phosphoramides, carboxamides, nitriles, and the . like

‘Specifically, there may be mentioned, Cs_i5 ketones such as

acetone, methyl ethyl ketone; .methyl isoputyl .ketone,

acetophenone, benzophenone, cyclchexanone, and benzogquinone;
Ca-15  aldehydes such as acetaldehyde, propionaldehyde,.
octylaldehyde, benzaldehyde, tolualdehyde, and

naphthaldehyde; Cs_qg organicacidesters suchas methyl formate,

methyl acetate, ethyl acetate, vinyl acetate, propyl acetate,

octyl acetate, cyclohexyl acetate, ethyl propionate, methyl
lactate, ethyl valerate, methyl chlorcacetate, ethyl

dichloroacetate, methyl methacrylate, ethyl crotonate, ethyl

'__cyclohexanecarboxylate,_ methyl benzoate, ethyl benzoate,



10

15

20

15 carboxyl ates are preferred. Two or nore of these
gpopesinds  maybe used in conbination. The organic acid
esters also include polyca pryllc esters as
particularly preferred exaw&les [ 0028] <Met hod for
preparing solid titanium catal yst conponent (l1)> 20
Solid titanium catal yst conponent (lI) contained in the
pol ynmeri zation catal yst used in the process according

preopyhebenpreseat huvehthomnzdstgr epared befnawagxanpleiohgxyl

contacting the above magnesi um conpound, |iquid
bén et &I COEPPLUNtlen 868k e UMD VA NG d, Waie@hyIDEB I nate,
et her |inkages, and optionally, SF-1307 17 the

e@@%?' Yol uSHRRON i Pl%g&ﬁgeefatl eﬁ!léiggfﬁgn% %'kﬁethyl

There is no partlcu ar Irm on t

d. t t
ar@%%%éé'c%% Hies g PSP ARV BEnear T N ot vERLarERme:
CTEN SER TR ey e e

et her |inkages represented by general fornula (1),
Cardagid baﬁnlalmScéﬁﬁbuﬁa deetny @rderideo besascyl bhioride, |
this reaction, each conponent may be pre-treated with
'tmlwyboh@omade,hamﬂagisymcmﬂdnm&exmhsgeth@kﬁgﬁ&h&ﬂdmethyl
el ectron donor (1) 10 or a reaction auxiliary such as

ettiganealhyl BYMee)NPOsHE- BT emﬁpg%@t?gr@@l@f NGmyl ether,
silicon compound. 2) A nethod of reacting a Iiquid

téEEHH?HfH%&f@W0u391EQYéngan@pcﬁﬁQﬂﬁgﬁQ é@ﬂé#lya@fg mides

[iqui"d titani um compound I'n th sence

"?@JP%%QﬁlﬁedV%%%ﬁ”itafe Phiafa (o 1 Shmagricp,  and

N%@cﬁﬂwthyltoluamlde tertlaryamlnessuchastrlmethylamlne,
triethylamine, tributylamine, .tribénzylamine, and

tetramethylethylenediamineg; andnitriles suchasacetonitrile,

" benzonitrile, and tolunitrile. Among these, aromatic

Carbokylates are preferred. Two or more of these compouﬁds

maybeusedjllcombination; Theorganicacidestersalsoinclude

polycarboxylic esters as particularly preferred examples.

[0028]

<Method for preparing solid titanium catalyst component (I)>
Solid'fitanium catalyst component (I) cdntained in the

polymerization catalyst used in the process according to the

present invention is prepared, for example, by contacting

the above magnesium compound, ligquid titanium compound, and

compound having two or more ether linkages, and optionally,
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magnesi umtitani um conplex. 3) A nethod of further
sreaghhng the reaction product obtained in Method 2)

with a titanium conpound. 4) -A method of further

reacting the reaction produ]T obtained 20 in Method

1) or 2) with an ether represented by general fornmula

(1) and a titanium conpound. 5) A nethod of -

pul vel i zi ng a magnesi um conpound, a conpound having
thGoCarahtFE SUREOIL nledge Twpréwert el by) gemed athe like.
formula (1), and a titanium conpound to form solid,
Twhiehi s g0t hent SBul3071 1B t4 1 bat eth whehndith @@ r preparing
hal ogen- cont ai ni ng conpound, or an aromatic
sdyik aciagronum Haits IRRtthedmiayenicl e, & st @Rl compounds.
pul verizing only the magnesi um conpound,” a step of g Y
B}Plé’f”éé?ﬂl&?ﬂd‘tglorh%ﬂ'ﬂgﬁ by%ﬁ ﬂEQHnsdex%}da 1R ?ngug%s below.
havi ng two or nore et i nkages represeén

e r a ste pul veri zing th
p'ﬁﬁég#%%gcgﬁpgaééggnﬁngl?aWFﬁﬁFé&HBoﬁﬁﬂpou%ﬂes@ SSmpound

qg% nds % ul verized in the presence of a
o5 B r%&% EraryProsheeprreentad tyegeng il formula

pulverlzatlon may be followed by pre-treatment with a
(Yeadndbrp 10 tawivni geyrbehdr ént Aryt oed¢ et neiddt. In this

hal ogen or the like. The reaction auxiliary includes
regrefdnoal @@onuovopopenhdsay Heabegenreantaiwiiig toie £6@Pound

conmpounds, and the like. 6) A nethod of treating the
hepriotyicdwoiinmed itndet hadkalks ta?id‘)’):)r%ﬁ.gcgﬁbﬂgﬁlﬂnoi‘

hal ogen- cont ai ni ng conpound, "or an aromatic

oA nQGAIHIQ, a@};l&:.@artyh%%o%f %OBE%% gg-uﬁlﬁeltna!:gﬁﬁound and

support such as net
halogen containing silicon compound

2) A method of reacting a liquid magnesium compound having
no reducing ability and a liquid__ titanium compound in the
presence of a componnd having two or more e;r:her linkages-
represented by generél formula .(1) to precipitate a solid
magnesium~titanium complex.

3) A method of further reacting the reaction product obtained

in Method 2) with a titanium compound.

4) A Inethod of ﬁurther reacting the reaction product obtained
in Method 1) or 2) with an ether represented by general formula
(1) and a titanium compound.

5) A method of pulvelizing a magnesium compound, a compound

having two ormore ether linkages represented by general formula

(1), and a titanium compound to form solid, which is then
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oxi de, organomagnesi um conpound, and
skakggen- cont ai ning conpound foll owed by contacting

the product with a conpound aving two or nore ether

| i nkages represented by general fornmula 20 (1) and a
titani um conpound. 8) A nethod of contacting a
magnesi um conpound such as organic acid magnesi um

sal t, al koxymagnesi um and aryl oxymagnesium with a.
t€@ﬁﬁ69nﬂlﬁavhﬁ309ﬂbroﬁ isrle gstneronitiarnkdges aoeproesent ed an
by general formula (1), a titanium conpound, and
appinadnal hydSped863nl9 aThabogenkreanihainingloaepaurdep of
9) Anmethod of reacting a solution containing at |east

pﬂlﬁ&@ﬂ@&hgﬁhﬂ%ﬂﬁﬁ@%ﬁbﬂ%&h@ﬁl W, t anidem &E%ﬁj%erlzlng
titani um conpound, conmpound havi ng two or nor e
tﬁ%&‘fﬁ%%%%%%@f?%ﬁfﬁééﬁﬁ?%gﬁ%ﬁﬁé%?é SRl sener
nt.ai ni l.icon 0 nd 10) nethod of
l?gggg?ﬁggg eaenggﬁa Hé§ﬁﬁﬁ 'fp @ Step of
reduci ng abi | ~and an organoalun1nun1conpound to
be‘é%%??%ﬁ etaesa%gdl%dg%squmln Auth Eofphéxm \WemEpund.
is then 10 reacted with a conmpound having two or nore
Teeper doanskages maypr ésenpetivbyigederal the npresehceandt a
a titani um conpound. [0029) Solid titanium catal yst
pebvpoieati¢h) eartaiargg tdie ©oOPoOUNRel epresartBdrby the
general fornula (1) is obtained by 15 such nethods.

ph v EP2F | O S ?I be ﬂdﬂlﬂﬂé&%?%f’é%e%@%ﬁ%h@ )reglétlon

such net hods, for the magnesi um conpound, the |iquid
aﬁiif{%fﬁnbefore the treatment with halogen or the like. The

reactlon aux1llary 1ncludes organoalumlnum compounds,

halogen-containing silicon compounds, and the like.

6} A method of treating the product obtained in Methods 1)
to4)withhologen,ahalogen—containingcompound,oranarohatic
hydrocarbon.

7) A method of'contacting a catalyst support such as metal

oxide, organomagnesium compound, and halogen—containing-
compound followed by contacting thé product with a compound
havingtwoornwreetherlihkagesrepresentedbygeneralformula

(1} and a titanium compound.

8) Amethod of contacting a magnesium compound such as organic

acid magnesium salt, alkoxymagnesium, and aryloxymagnesium

with a compound having‘two or more ether linkages represented

by general formula (1), a titanium compound, and optionally
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conmpound, and the conpound having two or nore ether
S%lﬂ%@ges represented by general formula (1), their
anounts to be used 20 depend on the conpounds, the
condi tions for contact, the lotder of contact, and the
l'i ke. The anpbunt, used per nole of nagnesium atons,

of the conpound having two or nore ether |inkages
represented by general formula (1) is preferably 0.01
anbhésgenocbnmalies ngandmpanhicul arly preferably 0.05
noles to 1 nole, SF-1307 20 while that of the liquid

9 iR et HiFl € 0 FRAWRd rigSa PE efi €1 8R! |
nol es, and parti CLTIgZarI y L|c1)r eflgrc%\)g(e?:‘lmlﬁ% aets%égséggﬁggneswm

cgﬁbgﬁnd[99§0%& glﬁ%%géggg ure érgb n%%%%UEECfgﬁeund a

generally -7
ani.um cat al onent thus obt ai ned
ccoh%gfl%sh V%&ﬁ.% rf%%lf% the) 6@@ agg8fd rerecEeRerd by
two or nore ether |inkages represented by

havi n
gﬁ%ﬁ@?gl ogmimtEa (1) 209 prdoianr kvt adi bmlogeatbgontaining
conponent (l), the content of the conpound having two
CORP PR %@%@ra$|h&ég@snfe@mESEnieg sbyigenecatpdoidul a
(1) is preferably 1 to 40 mass% and nore preferably

13) th ROhmes ) mdddieidde tﬂﬂcﬁﬁ'd“?ﬂa%@s@ﬁhtm IS m ound hav1ng
preferably 0.4 to 15 nmass% and nore preferabP

noaysducity [ @831l tTheaahond g rat m
|s preferably 2 t§h180 and nof%ﬁggi era k%%gb%' to
et heﬂ%ekages %?Ir%r#]nesﬁﬁn uur}rgz_nhua}ﬁllcg%p&ex whlch Fﬁ".s Then

reacted with a compound having two or more ether linkages
represented by general formula.klj and a £i£55iﬁﬁ cempound.
[0029]

Solid titenium catalyst component.(l} containing the
compound repfesented by ‘general formula (1) is obtained by
such methods.

In preparing solid titanium catalyst component (I) by
such methods, for the magnesium compound, the liguid titanium
cempound, and the‘compound'having two or more ether linkages
represented by general formula (1), their amounts to be used
depend on the compounds, the conditioes for contact, the order
ofcontact,andthelike. Theamouﬁt,usedpermoleofnmgnesium
atoms, of the compound having'two or more ether linkages

represented by general formula (1) is preferably (.01 moles

~to 5 moles, and particularly preferably 0.05.moles to 1 mole,
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preferably 0.01 to 100, and nore preferably 0.2 to 10.

- sphes@d atomic ratio of magnesiunititaniumis

preferably 2 to 100, and e preferably 4 to 50.
<A efin polynerization catalyst> The olefin
pol ynmeri zation catal yst of the present invention
contains solid titanium catalyst conponent (I) and
SF-1307 21 organonetal lic catal yst conponent (I1)

withle gt fa thet diquétehbhensehecorbdotindms peefetrabdy 0.1
in Goups | to Ill. <Organonetallic catalyst

mecbeponent 0001 polAds, oagdnpaetakhiartgt phygstrebbpobentle to
(I'l) contained in 5 the olefin polynerization

ceatmdyss. of the present invention, there maybe used,
for exanpl e, organoal um num conpound, conpl ex

[®dky] ated derivatives of a Goup-1 netal and al um num
organonetal I i c conmpounds of a Goup-Il netal, and the

ik anpl es_ of or.gangnetallic catal c nt 0
(11 PSR RS O B9RnBrE, L6 GaNDst i rum ¢ €8 200°C,
C ounds represepted b ggneral fornmul a (4) bel ow.

a ngg’fFfE@,bﬂdm—lH E4)Eq 1 A3PhE-f or AOLAS Helfadligimg capalyst
hydr ocar bon group; X is a halogen 15 or hydrogen

ctsmenihd (1) n&dup |abtgdmedal cdmrains t4)anRamj smagnesium,
Cl- 12 hydrocarbon group, for exanple, an al kyl,

halymies) kyhd aheargdhegr otpvingpeanf iralhyre i ¢thaec! udakages
nmet hyl , ethyl, n-propyl, isopropyl, isobutyl, pentyl, '

rdiedentasd Wy &¥kdPPENME S muLy Clohexyl,

In seolid titanium catalyst component (I), the content

of the compound having two or more ether linkages represented

by general formula (1) is preferably 1 to 40 Mass%, and more

- preferably 3 to 20 mass%, while the titanium content is

preférably 0.4 to 15 mass%, and mOre'preferably 1l to 7 mass%.

' [0031]

The atomic ratio of halogen/titanium is preferably 2

‘to 100, and more preferably 4 to 90. The molar ratio of the

compound - having two or more ether linkages/titanium 1is
preferably 0.0l to 100, and more preferably 0.2 to 10. The
atomic ratio of magﬁesium/titanium-is.preferably 2 to 100,
and more preferably 4 to 50f
<Olefin polymerization.catalyst>

The olefin polymerization catalyst of the present

invention contains solid titanium catalyst component (I) and
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20 phenyl, tolyl, and the |like. Among these, preferred
gﬁja3qjialkylaluninuns (n=3), particularly,
triethylalumnum triisobutylalum num and the |ike.
These conpound may be used A conbi nation of two or

nore. [0033] SF-1307 22 (Electron donor (1V)) The

ol efin polynerization catal yst of the present

i nvention may contain an el ectron donor as needed,
pesingestaddlicd d4ttaniam eatabysht CQNPPNEBhtahhidld a metal
organonetal lic 5 catal yst conponent (11). As the

edlegeimtoscdentid elreet LOR RN s (Gl 'c)ro%g)l‘év% apd rot-her
p

known el ectron donors used in olefin ymeri zation

<02t o e it | im.tation. Among them

preferred g%%%pFégggygkeF§%%¥%ﬁg%oﬁgggglV), el ectron _
donok ( Lectron_donor (VI) below 10 [0034].
EIec?ﬁo%kggﬁggeF?$§lﬁsga ﬁgVétrﬁE HERS or gahbsFe edvined in

té%nﬁgugds represented by general fornula (2) bel ow :

' RSP LER2) YR 330 197 Fatfel Yot el Ahe qereientedatvenftion,

-R' and R12 represents a 15 hydrocarbon group; n R's

tﬁﬁ?ﬂﬂ?ﬁ%@H??@aﬁO@ﬁXﬂMﬁkﬂeﬂtgaandlumﬂnmmcGE@BSnmamdmplex
i dentical -or different.) The organosilicon conpound

alkpletedt edebivatiovexbove gereFalpfor fkali NehddeSumi num,

specifically, -trinethyl nmethoxysilane,

| orgamenbyhel hoxyshbaieds 29r di ret iyl & rethoysidaiene 1:xe.

di met hyl di et hoxysi | ane,
Examples of organometallic catalyst component (II)

lncludg, for example, organocaluminum compounds represented

by general formula (4) below.

[0032]
RanAlX3.q (4)

(In the formula, Ra is a Ci_15 hydrocarbon group; X is a halogen

or hydrogen atom; and 1<n<3.)

In general formula (4), Ra is a Ci.12 hydrocarbon group,

~for example, an alkyl, cycloalkyl, or aryl group.

Specifically, it includes methyl, ethyl, n-propyl, isopropyl,
;sobutyl, pentyl, hexyl, octyl, cyciopentyl, cyclohexyl,
phenyl, tolyl, and the like. Among these, preferred are

trialkylaluminums (n=3)f. particularly, triethylaluminum,

triisobutylaluminum, and the like. These éompoundxnay]oe1lséd |

in combination of two or more.

[0033]
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di i sopropyl di nmet hoxysi | ane,
st=bypyl net hyl di net hoxysi | ane,

t-butyl met hyl di et hoxysi | ane,,,

t - anyl met hyl di et hoxysi | ane, ~di phenyl di met hoxysi | ane,
phenyl met hyl di net hoxysi | ane, di phenyl di et hoxysi | ane,

bi s- o-t ol yl di net hoxysi |l ane, SF-1307 23 :

bi s-mt ol yl di met hoxysi I ane,

(E#§GEIP6|9P@Pﬁeﬁﬁﬁkisi|ane, bi s

-p-tol yl di et hoxysi |l ane, bi s (ethyl phenyl)

di meThexyslid fime, paodivonectiotexdiydrdi mathdxesi | afie,the present
- cycl ohexyl net hyl di net hoxysi |l ane, 5

inyehobexyhapt byhdbhehhaxy sikareontidavloty i tROdes | 3284 des

ethyltriethoxysilane, vinyltrinmethoxysilane,

. SHEEBVEH&%%EEQQX¥§%éf@§t %bﬁ?%ﬁ%h&ri§92??¥ai% mometallic

decyl tri met hoxysi | ane, decyftrietho ane,

ri XYS e,

C§E§£¥%?SBEEE3% %iF%fﬂbxﬁgﬁ?%%g}eférondonor,electrondonor
gfigyltriethoxysilane et hyl tri et hoxysi | ane, . .
(GThY1 ePPBE hoRGsPFARE, XNOHHt PLEFTEPRoRPFOrEnased in olefin
n-butyl triethoxysilane, isobutyltriethoxysilane,

PRhBRGT i Fa et Hogg Sl ans s mare nheadepydhonitet hroidyasti dane, Among
chlorotriethoxysilane, ethyltri (isopropoxy)silane, 15

thémy| préfentoxysekamplesyakohex gkt roretbaxysi(rane, electron
cycl ohexyl tri et hoxysi | ane,

dénaor poy NYdrid | SBE EOXYS1 8A8x (VI) below.
2-nor bornyl tri et hoxysi | ane, ‘

[ @0y bor nyl met hyl di met hoxysi | ane ethyl silicate, butyl
silicate, trinethyl phenoxysil ane, '

inyltri t i , _dinmethyltet t hoxydi si | ,
cHp acetoryst ans, et hy] Lt et hoxydi | oxane

R Si (ORY?),_, (2)

" (In the formula, 0<n<4; each of Eﬂ% aﬁd r1? represents a

‘hydrocarbon group; n R''s may be identical or different; and

(4-n) OR'™s may be identical or different.)

The organcsilicon compound represented by'the above

general - formula includes, specifically,
t:imethylmethoxysilane, trimethylethoxysilane,
dimethyldimethoxysilahe, _ dimethyldiethoxysilane,

diisopropyldimethoxysilane, t—butylmethyldimethokysilane,

- t-butylmethyldiethoxysilane, t-amylmethyldiethoxysilane,

diphenyldimethoxysilane, phenylmethyldimethoxysilane,

diphenyldiethoxysilane, _bis—o—tolyldimetﬁoxysilane,
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2-met hyl cycl opentyl tri met hoxysi | ane,
s2-3sghnmet hyl cycl opentyl tri nmet hoxysi | ane,

cycl opentyltriethoxysil ane, 3
dicyclopentyldinethoxysiIanéf SF- 1307 24

bi s(2- et hyl cycl opent yl ) di met hoxysi | ane,

bi s(2, 3-di net hyl cycl opent yl ) di net hoxysi | ane,

di cycl opent yl di et hoxysi | ane, '
PLErByEpopeALpRibphysyskhane, bis-p-tolyldimethoxysilane,
tricyclopentyl et hoxysilane, 5 : '
bubcyctopehtiyktabhybikbhoxsid @thylphenyl) dimethoxysilane,
hexenyl t ri met hoxysi | ane,

ddegyTbepepiyl at Bxbabthoxysi | ane,
di cycl opent yl met hyl et hoxysi | ane,

pem I,
cqreieRep L AL s nyeLiane, and the ke, Qter

catal ysts described in literatures may be al so used

ey ethoxy$htfbA. [0035] 15 Of tvliewd,trpmfceoapbyzane,

used are trinmethyl net ohxysil ane,

Tt iyt dree Hoseyss L baee, n- propyl tri et-pexysiltaierhoxysilane,

t-butyltriethoxysilane, vinyltriethoxysilane,

dephelntyt tmé e droxysideag, Viny|tribUtOxﬂébbﬁﬁgiethoxysilane,

di phenyl di net hoxysi | ane, phenyl net hyl di et hoxysi | ane,

piéh it ind 1 kg Ted hoxysi | gney , ,
p- tol yi met hyl InEthoxysiIaﬁe, oropropyltrimethoxysilane,

iyl ,of ' ysi | ane, . .
nlcj@%bhe%?ﬁﬁ%ﬁ%%ﬁ%?%%thoxysiIane, ethyltriethoxysilane,

vinyltriethoxysilane, t-butyltriethoxysilane,

n—butyltriethoxysilane,_ isobutyltriethoxysilane,
Pphenyltriethoxysilane, - y-aminopropyltriethoxysilane,
chlorotriethoxysilane, ethyltri(isopfopoxy)silane,
vinyltributoxysilané, | cyclohexyltrimethoﬁysilane,
cyclohexyltriethoxysilane, 2~norbornyltrimethokysilane,

2-norbornyltriethoxysilane,
2-norbornylmethyldimethoxysilane, ethyl silicate, butyl
silicate, trimethylphenoxysilane, methyltriallyloxysilane,
vinyltris(B—methoxyethoxy)silane, vinyltriacetoxysilane,
dimethyltetraethoxydisiloxane,cyclopentyltrimethoxysilane,
2-methylcyclopentyltrimethoxysilane,
2,3wdimethylcyclopentyltrimethdxysilane,

cyclopentyltriethoxysilane, dicyclopentyldimethoxysilane,
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ethyltriethoxysilane,

phenyltriethoxysilane,

2-nor bornyl tri et hoxysi |l ane,
g@=Mngpbor nyl met hyl di net hoxysi | ane,
phenyl tri et hoxysil ane, SF-1307 25 ,
di cycl opent yl di met hoxysi | ané,” hexenyl tri met hoxysi | ane,
cycl opentyltriethoxysil ane,
tricycl opentyl net hoxysi |l ane, and
cycl opentyl di met hyl net hoxysi | ane. Particul arly
bps éfemetlivareciopapthy) dbnbokysiysahenes
cycl ohexyl net hyl di met hoxysi | ane, and
bis ¢ycBepgemeyhdiopthopysty apaimdbrseysryganesi | i con
conmpounds nmy be used in conbination of two or nore.

di 8086bpeht 9CHE 08nEQPOL 14N, | NGl Yy Q%&l%@&%%%t%wy%glane,

two or nore 10 ether Ilnkages I nterposed ™ wth plura

tf{eg? ﬁ€§f&£ﬁ?ﬁg¥ ?%ng formula (3) below It is

- nee to” say conmpounds represented by

ene re included _in the cqnpound
: %}6?%%%%?‘@&5%?95%%%?%10%? PRS (3fIeXERUHE IMpE noxysilane,
[Formula 3].22 R21 124 RR6 R -1 -O CH2- C CH2- O G R27
dYgyciepanyybetbplpeph¢resibrf@l a, each of R21 to R23
and R26 to R28 is an atom or group containing at
dienstopert kindtbyletemensisehected from carbon,
hydr ogen, hal ogens, nitrogen, sulfur, phosphorus, 20
cyol opertgdl 81hé coplmatiyogyoupsnén R21 to R23 or any
groups in R26 to R28 may bond together formng a ring

ct NeFeh PATG PEMZENRethoxysilane,

cyclopentyldimethylethoxysilane, and the like. Other

organosilicon compounds used for olefin polymerization

catalysts described in literatures may be also used without

limitation.
t0035]

Cf these, pfeferably used are trimethylmetohxysilane,
n-propyltriethoxysilane,
t-butyltriethoxysilane, vinyltriethoxysilane,
l ‘vinyltributoxysilane,
diphenyidimethoxysilane, phehylmethyldiméthoxysilanef
bis-p-toliyldimethoxysilane, p-tolylmethyldimethoxysilane,
dicyclohexyldimethoxysilane,
cyclohexylmethyldimethoxysilane,

2-norbornyltriethoxysilane,

2-horbornylmethyldimethoxysilane,' phenyltriethoxysilané,
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ring; and each of R24 and R25 is an atom or group

.s%qq%%hning SF-1307 26 at |east one kind of el enent

sel'ected from carbon, hydroggn, oxygen, hal ogens,
‘nitrogen, sulfur, phosphoru 25 horon, and silicon.)

Such conpounds can be preferably used. [0039] 5 As

t he conpound having two or nore ether |inkages
represented by general formula (3), preferred are
déeypdopest yidimkittloxR22 land/,0r R27hé sdrafr: £ Bt S0/ S)ane,
or group(s) selected from hydrogen atom nethyl

cgtauvpenel/hyl it oy sRIGRY, gr OUp; Aty i
More preferred ar eycorrpounds in %/\%%%SijZZ %&%}%ﬂlane’

aRa7 i i
ggleLféﬁ#%?éﬁ%%ﬁ%%ﬁﬁgE%X%mﬁgﬁgyﬁ%§ﬁ%?egroup.'ﬁﬁf%%ﬁ%ﬂarly

f carbon atons in R24 and R25 is preferably 3
p?%?’%%ﬁfggch of R4 an® ®25 is pref er'dbifegemefhoxysilane,

h¥gr car?on group. . 15 [0040] The Cl_4 hydrocarbon
<Y 8§EF¥ BPEREL A LREENTE 288yl , n-propyl, - and
i sopropyl, n-butyl, isobutyl, or tert-butyl, and
dpareienkaryydpmetbpapblavehy| Thesdpkrganeptopybn d@mpounds
n- butyl. The conpound having two or nore ether :
mgynkagesedepnesembétat 20nbyrgener ak fheraul a (3)
i ncl udes, specifically,
[@oBsppent yl - 2-i sopropyl - 1, 3-di met hoxypr opane,
2-et hyl - 2-n-propyl -1, 3-di net hoxypr opane,
g’gf%?%?%§§$r$%ﬂ?ﬁ-éé?ﬂ%ﬁ?%?%%éﬁ%? ﬁgﬁ%ds having two or more
ether linkages interposed with plural atoms represented by

general-forﬁﬁie k3} beiow;..it is-needless £5 say that the
compounds represented by general formula (1) are included
in the compounds represented by general formula (3).

[0037]

[Formula 3] o
21 | '

| | |

R¥?—C——0—CH;—C—CH,—0—C—R¥  (3)

R23 ' ILZS ' _ R26
(In the formula, each of R* to R* and R*® to R*® is an atom
Oor group containing at least one kind of element selected
fromcarben,hydrogen;halogens,nitrogen,sulfur,phosphorus,
boron and silicon: any groups in Ré;to R** or any groups in
R?® to R?E maf bond together forming a ring other than benzene

; .. 24 25 .. '
ring; and each of R°" and R* is an atom or group containing
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SF-1307 27 :
s? i §ebutyl - 2-i sopropyl - 1, 3-di met hoxypr opane,

2-met hyl - 2-n- propyldlethoxyeﬁppane

2-met hyl - 2-i sopropyl di et hoxypr opane,

2- et hyl - n- but yl di et hoxypr oapne, 5

2, 2-di et hyl -1, 3-di et hoxypr opane,

2- et hyl - 2- n- propyl di et hoxypr opane,
ap-kedyt -ang kéopr ofyedemehoxyptepaad, from carbon, hydrogen,

2, 2-di - n- propyl di ethoxypr opane, and the Iike.
oE@génpuhaIbgenBefﬁﬁtedgahe shQfur, phosphorus, boron, and

2-isobutyl -2-isopropyl -1, 3-di net hoxypr opane,
szlﬂ@éﬁly; Z eI sun s B NOXUHFORANG, 1 ANthed .

2-di ethyl-1,3-di'et hoxypropane.  [0041] BeS|des t he
.Eﬁggy conpounds there may be used conpounds 15
aving pIuraI et her Ilnkages used for olefin

pol y ation catalysts. described in literatures,

suchgg Eﬁbaﬁ%ggoﬁﬁa avﬁﬁﬁdgﬁﬁeﬁnpuﬁpr@at?g% linkages

No. H3- 706 above, and the |ike. The conpounds havi ng
TeRBS BRI heR R tFRe T 2 -hERea ke pt Do MIAT e Iy @xér gompounds

f.ormul a 53) may be also used in conbination of 20 two
ipmhimheR ™ 90A2pr REElievtanen { dohartqmi9)>oEl @ctumbs Xderdected

(M) includes nitrogen-containing conpounds,

£ 0oty gereaRiriiationy  @erpeuUngdrotperethan @houe, pSopkd0group,

and butyl group. More preferred are compounds in which R*

and/orR”js/are{an)atom(s)orgroup(s)selectedfromhydrogen

atom and methyl group.

The total number of carbon atoms in R?* and R?® is preferably

3 to 7. Each of R?* and R?® is preferakbly a C;-: hydrocarbon

group.
[0640C])

The C;-4 hydrocarbon group islpreferably methyl, ethyl,
ﬁ—probyl, isopropyl, n-butyl, iscbutyl, or tert—butyl, and
particularly preferably methyl, ethyl, n—prbpyl, or n-butyl.

Thecompoundhavingtwoornbreetheriinkagesrepresented
by general formula (3} includes; specifically,

2~ 1sopentyl 2- 1sopropyl 1,3- dlmethoxypropane,

- 2-ethyl-2-n-propyl-1, 3~ dlmethoxypropane,

2—ethyl—2—methyl-l,3—d1methoxypropane,

2,2~diethyl-1, 3-dimethoxypropane,
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28 phosphorous-contai ni ng conpounds, and the |ike. As
St 36i7t r ogen- cont ai ni ng conpound, specifically,
conmpounds as shown bel ow nay?pe used: 2, 6-substituted
pi peri dines such as 5 SF-1307 29 [0043] [Formula 4]

I SOC3H7 | SOC3H7 i SOCAH9 1SOC4H9 HHHHHH CH3

i SOC3H7 i SOC3H7 CH3 CH3 H .- HHCH3 HH CH3 CH3

BTN o GRS OBV EF 1307 86 ChCONRAPCERr mul & 5]
ZQH%thyl~2—n—propyldiethoXypropane,
2—methyl—2—isopropyldiethoxypropane,
2~methyl~n—butyldiethoxyproapne,
2,2—diethyl—1,3—diethoxypropane,
2—ethyl—2~n-probyldiethoxypropane,
2—ethyl—2~isopropyldiethoxypfopane,
2,2-di-n-propyldiethoxypropane, and the like.

Particularly ' preferred are

2—isobutyl—2~isopropyl—1,3-dimethoxypropane,

‘2-methyl-2-n-propyl-1,3-diethoxypropane, ~ and

2,2-~diethyl-1, 3-diethoxypropane.
[0041]

Besides the above compounds, there may be used compounds

‘having plural ether linkages used for olefin polymerization

catalysts described in literatures such as Japanese Patent

Laid-Open Publication No.H3-706 above, and the like.
Thecompoundshavingtwoormoreetherlinkagesrepresented

by .general formula (3) may.be also used in combination of

LWC ©or more. |

[¢042]

<Electr§n donor (VI)>»

Electron donor (VI) includes nitrogen-containing

- compounds, oxygen-containing compound -other than above,




[ CHB CH3 CH3 CH3 CH3 i CH3 CH3 HCH3 CH3 CH3 CH3
SECHBOTH3 CH3 i CH3 CH3 i CH3 (C2H5 C6HS5 CH3COO

CoHSCOO CH3 CH3 CH3 CH3 CH8 H CH3 CH3 H CH3

OCOCBH16COO CH3 CH3 CH3 CH3 : AA CH3 CH3 CH3 H CH3

Al (C2H5) 2 SF-1307 31 [0045] 2,5-substituted

pi peri di nes such as [0046] [Forrmula 6]; | SOC3H

I S H7  CH3 HHHCH HH CH3,( CH H CH3
PRSP G G G (8 SRR R e GBS 5 O O

2H5 :

~ As the nitrogen-containing compound, specifically,

compounds as shown below may be used: 2,6-substituted

piperidines such as



[ 0047] substituted met hyl enedi ami nes such as

SN—N3N

N -tetramet hyl met hyl enedi am ne and 10
N, N, N -tetraet hyl met hyl e i am ne; substituted

nethylenedlantnes such as 1,3-di benzyl i m dazol i di ne

and
As t
used

[§Rds

tri-

1,3-dibenzy|-2-pheny|intdazolidine; and the |ike.

he phosphorus-contai ni ng conpound, there may be
specifically phosphites such as triethyl

phite, SF-1307 32 tri-n-propyl phosphite,

i sopropyl phosphite, tri-n-butyl phosphite,

[Feirmudebdtlyl phosphite, diethyl n-butyl phosphite,

CHz

and di et hyl phenyl phosphite, and the |ike. [0048] 5
As the oxygen:contai ni ng conmpound, conpounds_as shown
bel ow may”be usged: 2,6-.substituted tetrga Opyr ans
. a 2 i etrahydropyrans su
[34§QWK1 ; cH3 dsRCsle
(mﬁg LHS CRH5 CH3 CH3 C2H5 C2H5
C2Hs & C2H5.H [ 00561 H H
CH4
is0C5Hy | —isoCsHy CHa—J_ CHa
Hoo.g H cH; N H
CHj CH; CoHs CoHs
N ‘ ‘
CH; N “ch, CoHs N CoHs
CH3 CH3 _
_ N _
CHy  § CH; N

CHj

CH
CH,



[0051] SF-1307 33 [Fornula 8]; CH3 O CH3 CH3 [0052]
sand3the |ike. Electron donor (1V),'electron donor (V),
and 5 electron donor (VI) dgscribed above may be used
in conbination of two or nore. Anong these, electron
donor (IV) and electron donor (V) are preferred. The
conpounds represented by general formula (3) are nore
[Eégairred. The conpounds represented by genera

la (1) are particularly preferred. 10 [0053] The
golynerization catal yst of the present invention may
[E6BFHLA 6ther conponents effective to ol efin
pol ynmeri zati on, besides the above conponents.
[ Prepol ymeri zation] 15 The ol efin pol ymerggation
catal yst according to the present inventionh nmay be a

CH;COO CgHsCOO
- CHs CHa CHs CHs
cHy N cHy ~cHy N o
OCOCgHCO0,
CHs CH
CH; CHy  CHy SR
CH3 'I\I CH3 CH3 ﬁ CH3 CH3 ' H

CHj

‘ CH3
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50 g, per gramof solid titanium catal yst conponent
JH913071 0054] In the prepolynerization, the catalyst
may be used in 5 a concentrgiion higher than that in
the mai-n polynerization deScribed later. In the
process for producing an a-olefin polynmer according
to the present invention, the concentration of solid
[%I %glun1catalyst conmponent (1) desirable for the
prepol yneri zation is generally 0.01 to 200 m i nol es,
g preferably 0.1 to 50 millinoles, and particularly
eF@P&BPVUtEdt@l@@rnﬁhmemob®$hlasterns of titani.um
aton1per liter of the liquid medium [0055] The
(8RY¥EeNt of organonetal lic catal yst conponent (I11) 15
may be sel ected such that the anmpunt of the pol yner
[Fornedai s)preferably 0.1 to 200 g, and nore preferably
0.3 to 100 g per gramof solid titanium catal yst

. conponent desirabl e anobunt is ge 0.1

Isafghly 0istCyH-0. 5 to 100 CH
particul g erably 1 to 50 noles 2 3
titani solid titanium catal yst C n

(1). [0056] In t hel process for produch% an dﬂef|n|4
pol ymer accd*dlng to the present invention, °

el ectron donor may be used if SF-1307 35 needed in
the prepolynerization. As the electron donor, there
may be ugeg—e+eg¢tron donor (I11) above and

el @Hyzon CH, CH,
CH N- | |
1 N cHy . cHy
C“3>\’ /<'C”3
CH; 'Tl CH,
| CHg
[0047]
substitgted. "methylenediamines such as
N(N,N',N’—tetramethylmethylenediamine and
N,N,N',N’—tetraethylmethylenediamine; substituted

methylenediamines such as 1,3-dibenzylimidazolidine and
1,3—dibenzyl—2-pheny1imidazolidine; and the like.

As the phosphorus —~containing compound, there.may'be used

specifically phosphltes such as 'triethyl phosphizte, .
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donors used for olefin polynerization catalysts
seiihett l[imtation. Anong these, preferred are
el ectron donor (1V), 5 eIec%&on donor (V), and ,
el ectron donor (VI) . In thé process for producing an.
a-ol efin polymer according to the present invention,
t he anmount of the el ectron donor used here is
preferably 0.1 to 50 noles, nore preferably 0.5 to 30
LABresPronkd Fhpstieiter sterabbpropyd Higoswih e périmoteutyl
of titanium 10 atonms in solid titani um catal yst
rboapbieat Hd)-1iddDABR]L phbeplpt eppldirehZah How: WRyphbephite,
performed under such mld conditions that, for
ardafdpéehy@npBkeli npapdph Nee 2beMe catalygt, conponents
are added to an inert ﬁydrocarbon medium The inert 15
(bydgpcar bon medi um used here includes, specifically,
al i phatic hydrocarbons such as propane, butane,
pent ane,, hexane hegt%ne ._octane, decane, dodecane,
and Ker 58&n8*YIPPcyeM e THy Y o ESPBBHES: sGefpgunds as’ shown
bchcIopentane, cycl ohexane, and net hyl cycl opent ane;
ar a3y h§8r dtiibons - §uEHPaS 18keENet ¢t hedieoP rns  and
xyl ene; 20 hal ogenat ed hydrocarbons such as et hyl ene
2 cht ek gel bwded che br shedzeper ams xsucksas her eof ; and t he
i ke. Anbng these inert hydrocarbon nedia, _
[P&42] cul arly, aliphatic hydrocarbons are preferably
used. Wien such an inert hydrocarbon nmedium is used,
[Férmupidgles] yable to performthe prepol ynerization
- SF-1307 36 in batch.. The prepol ymerization may be
perfornmed in a nedium of the olefin itself. CEQ58]

CoHs CoHs
CHs O “CoHs

CH3 CH3 '02H5 C;_)Hs
CHy © CHy ~  CHs O CHs
[0050] © ' '

[0051]
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As the olefin used for the prepol ynerization,
Spréfé&red 5 are C5 or higher branched a-ol efins,
~whi ch include 3-methyl-1-butgepe, 3- nethyl-l-pentene,
~4-nmethyl -1-pentene, and 4, 4-dinmethyl-I-pentene. Anobng
these, 3-nethyl-1-butene, 3-nethyl-I-pentene, and
4-met hyl -1 -pentene are used particularly preferably.
grb%g 9],,The ol efin used for the prepol ynerization
[ érent fromor identical wth the olefin
used fQr, the main polynerization described later. In
the p Hélynerlzatl the desirable reaction
tenperature i's generally from-20 to 15 +100C,
f -20 to +80C, and nore preferably from
5 | n tjhe prepol ynerization, a nol ecul ar .
difigr such as hydrogen may be used. [0060]

n (mai n polynerization) of at |east one
r including a C3 or higher a-olefinin
f/ﬁ £E of the above ol efin polynerization

| yst, “Ooptional |y SF-1307 37 preceded by

@ | ymerization. The C3 or higher a-olefin includes
€ %%ﬁlene 1- butene, 1-pentene, 1-hexene, 1-octene,

1-decene, 1-dodecene, 1-tetradecene, 1-hexadecene,
and &m%dé@bﬁe Electron donor (IV), electron donor (V), and

electron donor (VI) described above may be used in combination

.of two or more. Amdng theéé;" electron doﬁorm (IV)iand eiéc-tréh'

, donor (V) are preferred. The compounds represented by general

formula (3) are more preferred. The compounds represented
by general formula (I) are rparticularly preferred.
[0053]

The po.?.jfmerization catalyst of thé present invention
may contain othe:; components effective. to olefin

polymerization, besides the above components.

- [Prepolymerization]

.The olefin polymerization catalyst according to the
present invention may be a prepolymerized catalyst obtained
by prepolymerizing a Cs or higher branched a-olefin. 1In the
prepolymerized c.atalyst, the émount of C5 or higher branched

a-olefin prepolymerized is preferably 0.1 to 200 g, more
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5 4-met hyl -1 -pentene, 3-nethyl-I-pentene, and the
JE+Ke3CThere is used preferably a C4 or higher
a-aolefin, nore preferably G&sor higher a-olefin,
further preferably a 06_10 a-olefin, and particularly
preferably, 4-nethyl-Il-pentene. [0061] 10 In the

process for producing an ol efin polynmer of the
.of .t he abov

t -l NV i,on, | ymerizatio

ey i LA 871 9 A ohE R Chare e gLy 1 to
5 erformed with gjghin catal ytic activity, and an

| & B0l ABr Ohi R 1dGpdliter i WhGEt@ g taggmponent (1) .
crystallinity can be obtai ned conpared to 15 processes

i lJa conventional catalyst. In the present

invention, two or nore C3 or higher a-olef ins may be
copollymehiez edepotl vak rlieasti cone 8% afaddlghas manolef idvsed in
may be copol ynerized with ethylene.. [0062] 20 In
apavhicenkattivhenighaet fybnl tREOt eRELAS MSEH B35 AE-i At ion
the a-olefins, it is preferably copolynerized wth a

akkh ohekip intte .. I cal .strength of ..
_thegﬁggglggﬁFE'poF§n%g§ %R§Q%¥%g§ﬁgﬁgh4$Qﬁ%ﬁl?eﬁg éiefln
i.fi . 1-decene, 1-dodecene, /1-tetradecene, ,

pP R Aak s s 8 ERE o S 98 i 5 Sehe (GpndRsiErat on
rocess for producing an olefin polymer

o?pépgﬁgrFiﬁ?gbﬁmpF65é§§Fta&@&ﬂﬂﬂ%@ttdIﬂh@eﬁﬁé§éﬁﬁ‘for the
i nvention, (a) C3 or higher a-olefin(s) nmay be al so

PEBPBLYREFizetiont his amgstresralipno®e0l whoch2ithclmidésimoles,
aromati c vinyl conpounds such 5-as styrene and

bakfgrbehyehel tal BOynllaimblyls, COnPqienssi @y 1y preferably

15

20

1 to 20 millimoiéswigmég}ag.of iitaniuﬁuétom per liter gfww

. the liguid medium.

. [0C55]

The amount of drganometallic catalyst'compbnent (II}

- may be selected such that the amount of the polymer formed

is preferably 0.1 to 200 g, and more prefefably 0.3 to 100
g per gram of solid titanium catalyst component (I). The

desirable amount is generally 0.1 to 300'moleé, preferably

0.5 to 100 moles, and particularly préferably 1 te 50 moles

'permoleoftitaniumatomsjJ1solidtitaniwncatalystcomponent

(I).
[0056]
In the process for producing an olefin polymer according

to the present invention, an electron donor may be used if
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as vinyl cycl ohexane, cyclo-olefins such as
ydli3dgent ene, cycl ohept ene, norbornene,

5- et hyl - 2- nor bornene, tetragcycl ododecene, and

2-nmet hyl -1, 4: 5, 8-di met hano-1, 2, 3, 4, 4a,’5, 8, 8a-oct ahydr o
naph 10 t hal ene; and conpounds having a pularity of

unsat urated bonds including conjugated or
6- met hyl - 1, 6- oct adi ene,

' nj ugat ed di enes such as
n%gﬁéghiyr} g%?é’-%ec%‘? ehe?ateRt hyis Fhe-d@ctdicendonor, there

6_ﬁ%$ﬁ | -1.6-octadi ene, 6-butyl-1,6-octadiene,
gy %?dfl@-wid@@@,r 151 7} metovg ahd ®tienaghene electron

6- et hyl -1, 6-nonadi ene, 7-ethyl-1, 6-nonadi ene,
dgnagshyliser] 6fdecanlentn phlyeldilzatiéndesadhepgrs without
6- met hyl -1, 6-undecadi ene, isoprene, and butadi ene.

1f0083t 1020 Immdie HHaRENb M@0l et 8€ect ron donar (V)
pol ynmeri zation may be perfornmedby any o? T|qU|é{p ase '
epety B i dptd-on/uc | ution Ly | zation, _
suspensi on polgﬁérﬁgng%%F%gk gﬁﬁgr ggﬁineﬁ?%§¥FbRF°°ess

Sx . pol i zati.on, and ot her known
ey L Sk Y, ATV merdapraca:ng to the present
ig@éH@Frizaﬁhon, the SF-1307 39 inert hydrocarbon

escriped Fhet AECSEGt iDh Beeprépetyrer | ilorusgryhdee is
ust'as a solvent, or there may be used an ol efin that
PTSLETRRAM Cuddée BRempdbgrenezatbont eomoll ¢i®E twhischmoles,
serves as a solvent. 5 In the process for producing
anmh Bunthdr ropef gnebly (polymarn zetlN g¥OCRSSd of titanium |
according to the present invention, :
atoms in solid titanium catalyst component (I).

o057

The prepclymerization maf be performed under such mild
conditiops that, for example, an olefin and the above catalyst
cémponéntsareaddedtx)aniﬁerthydrocarbonnmdium. The inert
hydrocarbonmediumusedhereincludes,specifically,aliphatic
hydrocarbonssuchaspuopane,butane,pentane,hexane,heptane,
octane,decane[dodecane,andkerosene;alicyclichydrodarbons
such as cyclopenﬁane, cyclohexane, and methylc?clopentane;

aromatic hydrocarbons such as benzene, toluene, and xylene;

‘halogenated hydrocarbons such as ethylene chloride and

chlorobenzene; mixtures thereof; and the like. Among these
iherthydrocarbonn@dia,particularly,aliphatichydrocarbons
are preferably used. When such an inert hydiocarbon medium

is used, it is desirable to perform the prepolymerization
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the preferred anount of solid titanium catal yst
SEomplRent (1) used therein is, for exanple, in liquid
pol ynmeri zation, generally ®d0001 to 0.5 mllinoles,
and preferably 0.0005 10 to 0.1 mllinoles in terns
of titaniumatomper liter of the whole volune of
l'iquid phase. The preferred anpunt of -organonetallic

LEaTERAT, L PHoboo B e  anh e diier sty canPy soe medium

es In_terns of the netal atomin the
Og?g%%oﬁé?gFPi&tESﬁﬁound 15 catal yst conponent per nole
of titaniumatonms in solid titanium catalyst
EorHbnent (1) in the pol ynerization system [0069]
The preferred anmount of electron donor (1V), electron
donoks (-B‘y)e adlre fEl re ctsrean £donitiie @ﬂépdﬁ},ﬁﬂbﬁﬂ'ﬁt@]d’ﬂl,l §referred
generally 20 0.1 to 1000 noles, and preferably | to

ab®0 opl esrpemiffied Qfrdridrid U2t 088 hd SOLhden  include
titani um catal yst conmponent (1). Wen an electron

Iaenotypel eskelnlt OmLBLEAYE 00-BOROLAE VL RSH L hent ene,

donor” (V), and el ectron donor I'$ use

e Rt e B L NGy o BPaBP e f e Sampey her -butene,

- havi.n igh tacticity and crystallinity can be
'3;ﬁ?ﬁﬂﬁﬁ£ﬁ%%??EﬁﬁesigﬁFFfcaﬁrmﬁﬁﬂﬂixifpﬁﬁiamﬁe are used

pol ymeri zation activity. [0065] 5 By using hydrogen
PG iRE aval h per{eeabati on, thenol ecul ar  wei ght of -
[g$e resul ting polynmer can be regul ated, yielding
59] ,

- The olefin used for the prepolymerizationmay be different
from or identical with the oclefin used for the main
polymerization described later._ In the prepolymerization,
the desipable reaction temperature is generally from -20 to
+100°C, preferably from =20 to +80°C, and more preferably
from 0 to +40°C. 1In the prepolymerization., amolecular weight
modifier such as hydrogen may be used.

[0060] |
[Process for producing olefin polymer]

The process for producing an olefin polymer according
tp the present inventibn comprises polymerization or
copolymerization (main polymérization) of at least one kind
of monomer including a Cj or higher o-olefin in the presence

of_ the 'above olefin polymerization catalyst, optionally



a polynmer having -a high nelt flowrate. In the
Sprésént invention, the tenperature and pressure for

ol efin polynerization depenckon the polynerization

met hod 10 and the nononer(s) to be polynerized, but

the tenperature is generally 10 to 200C and preferably

30 to 150C, and the pressure is generally nornal

ure.to 5 MPa and, preferably 0.05 to 4 Mra.
p?%gééfd Py PﬁeP82Y%%¥§£%F¥QErion process of the
present invention, the polynerization may be
per f offiets i°F BAYDBF B Ehiinsknrledas ipuaserend 1-butene,
conti nuous nodes. The pol ymerization nay be perforned
lipephensr noreissteps w Lhoditkher ent 1+@éacéi®n 1-dodecene,
conditions. 20 By pol ynerizing or copol ynerizing
lreenkgdeapn€3 or hi gher-haxelelienes) W th the_abevgecene,
pol ymeri zation catal yst, there can be obtained

a
5 b - t t ' 0L, _.t.a 200
43?1%%’%%2?%%%? eﬁ%ﬂf }%—gl;-(pi)\égr@l% é’g%‘fg %1%_1%[%067]%@1:(9
ST ac T el e ol by e st o,

producihg an olefinpo
"~has_high tacticity, and although the properties .
C%gﬁ%ngg%ﬂefhg"8h§¥+%(squEE&F Ried aFdityyerd Hesio a-olefin,
aI}/%Il-bal_anced heat resistance, transparency, 5

b Fedar inderaidratloal  4tmenlyh-1tpeptens cul ar

4-met hyl -1 -pentene can be polynerized to yield a resin
(34 & wel | - bal anced heat .resistance and transparency,
and
10 In the process for producing an olefin polymer of the

present invention, polymerization of the above a-olefin,
particularly 4—methy}_-—1—pentene, can be performed with higher
catalytic acFivity, and an olefin polymer with superior
tacticity énd crystallinity can be obtained compared to

15 processes with a conventional catalyst..

Inthe present invention, two ormore C; or higher a~olefins
may be copolymerized, or at least one Cj .or.' higher o-olefin
‘may be copolymerized with eth-ylene..

[0062]

20 In particular, when 4-methyl-l-pentene is used as one
of the a-olefins, it is preferably copolymerized with & linear
clefin in terms of high mechanical strength of the resultant
polymer. The linear olefin includes, specifically, l-decene,

1-dodecene, l—tetradecene, l-hexadecene, and l-octadecene.
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copol yneri zation wth the above ol efin(s) al so works
swelp7The ol efin polyner thus obtai ned may be bl ended
with 10 a heat stabilizer, athering stabilizer,
antistatic agent, anti-blocking agent, |ubricant,

nucl eati ng agent, pignent, dye, inorganic or organic
filler, or the |like as needed. :[0068] .

[ 4- Met hyl - | - pent ene- based pol yner (1)] 15 The present

i nvenPi of8si RECERESabdPE oPaiducipgl ymer i zdeifdn polymer
catal yst can easily provide, for exanple, a

(BoRERAYL 2t pentrene: daske d qoi ndierg conthé mresdt tovedt9on,
masso of structural units derived from

(&3 n8f hyd -Highent ene ld Al (anthdy bd @120 e Mferized with
structural wunits derived fromat 20 | east oné C3_11

afo Ohet inbrdneedt w1 PRt byl 1] ‘éi%l)ringw]c%ngédghncﬂq%uch

rati o of the content of structural units deriv

r t t e 10.-a-0l efin (s). except
o St NS R Aeiedd SR Siiie BhwgsReR, Suc
aglen gassW %o the content of structural units
el 108d FYGHP SHBORAY| -FYPetiteRf 148 stiieh SEs 1597 1gpentene,
olefin polyner, bl in mass% (al/bl) is 2.0 to 4.0.
CY®bERIPI®Pehe presRRELPHEREREion, asSthethylr@asbrbnenene,
C3-11 a-olefin except 4-nethyl-I-pentene (Bl),
terefeyeetladarcd®®:, 10 a-olefins, 5 and nore preferred  and
areC8_10a-ol efins. Specifically, preferred are

- 2-ndieixenel, 4-HenidEnetHa0et B2, 3 1a nonenes , gnch de 486 8N6hapn

and nore preferred are 1-octene, 1-nonene, and
t Ha O&eeN@ng &&%@des having a pularity of unsaturated bonds

including conjugated or nonconjugated dienes such as

6—1hethyl~—1, 6-octadiene, | 7-methyl-1, 6~ocatadiene,
6-ethyl-1, 6-octadiene, 6-propyl-1, é-octadiene,
6-butyl-1, 6~octadiene, ' 6—methyl—.1, o-nonadiene,
7-methyl-1, 6-nonadiene, 6~ethyl-1, 6-nonadiene,
T-ethyl~1, 6-nonadiene, ‘ ‘ b-methyl-1, 6-decadiene,

7-methyl-1, 6-decadiene, 6-methyl-1, 6-undecadiene, isoprene,
and butadiene.
[0063]

In the present invention, the polymerization may be
performedbyanyof liquid-phase polymerization suchas solution
polymerization, suspension polymerization, ‘and  bulk
polymerization, gas-phase polymerization, and other known

polymerization methods. In liguid-phase polymerization, the
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When the above a-olefin(s) is/are used as the at | east
5@01§P¢ C3_11 a-olefin except 4-nmethyl-I-pentene, the

copol yrmeri zati on nicely proggeds and provides a
copol ymer havi ng excel |l ent “toughness. In the

4- et hyl -1 - pent ene- based pol yner, the content .of
structural.; units derived from 4-nethyl -1 -pentene

(Al) is 15 preferably in the range of 80. 0 to 99. 9
1ness yydandavbernpietferid i 96he de 1300 FRse Yo 1 bReth@at ion

4-met hyl - | - pent ene- based pol yner, the content of
nSY thactiseal 2UNk! solgehy L oMmLNRF pbeasly AN81CE R nat
a-olefin (Bl) except 4-nethyl-|-penhtene is prefera% y

i nLidei d angge Of tRe 1oL 9 % .pore preferab
2.0 @glo to 4.0 nass og%f%??f{ cBRYLEPEE, PLELEA Betves
§ heds et -| - pent ene- based pol yner, when the content

aof §?rué¥ﬁ%hl units derived from 4-nethyl - 1- pent ene
and the ,content of structural units derived fromthe
at 1'8ast8nePERCESE7 48% adualng efdm exeeépfin polymer
4-met hyl -1 -pent ene are in the above ranges, a film
(RO RS H2odrh A Pd Os561 )y rBEokdingced [t present invention,
rel easability ‘and toughness. The content of

tha rert {gratedinkineuder bfedofliem e rGinl lcate By edbidSdent
except 4-nethyl-I|-pentene in the n-decane-sol uble
(onmpedenheet ithe s4- FBhgkahpPent ener baged POl yiBL s » AL
(mass%, can be deterninedpby nuclea? naggetlc lzg%&on’

geresenance (MR cgegsyr i exgnple.. for.a.

RC |§ q@@&moﬁ%% é%?g;)p%%georra%yghoe.roo%

copol yner of 4-nethyl-[-penténe an

tPoohefl D{Sheo1L08 VR v s of titanium atom per liter of the '

whole volume of 1liquid phase. The preferred amount of

organometallic compound catalyst component (II) used therein
1s generally 1 to 2000 moles, and preferably 5 to 500 moles

in terms of the metal atom in the organometallic compound

_catalyst component per mole of titanium atoms in solid titanium

cataiyst component (I} in the polymerization system.
[0064]

' The preferred amount of electron donor (IV), electron
donor (V), br electron donor (VI) used therein is ‘generally
O.l to 1000 moies, and preferably 1 to 500 moles per mole
of titanium atoms in solid titanium catalyst component (I).

When an electron donor selected from electron donor (IV),
electron.donor (V), .and electron donor (VI) is uéed in the

amount specified above in the main.polymerization, the process
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10 spectrumis recorded under the follow ng
seondplzi ons. NWVR spectroneter: GSX-400, nmanufactured by
JEOL Ltd. Solvent: benzene-g6/ o-dichl orobenzene m xed
solvent Sanple concentration: 50 to 100

g/liter-solvent Measurenent condition: Pulse interval

5.5 sec; Scan nunber 15 16000; measurenent tenperature
.120C The peak area is obtained for each of the
1f oPFGHSTERIYnEL8Ce | B (RRLYRS: NRRVEpSCtivigh r beot dedity and
under the above conditions to calculate the nolar
cepptent Lot tyt cact beabrodiutsddedithedt faiemittieaatolkekinaase
except 4-nethyl-I-pentene in the copol yner 20 using
inhehéopboyiagieguabhosct Thet pass content, a'l (massy

, can be obtained by converting the nolar content

[oseény the nol ecular weights of the a-olefins

conposi ng the copolyner. [0072] a-defin content

( ol P + F-1307 44 . P1:. around 4

ppm §§ﬁg§¥f%gF$%%L§%g§F§ﬁ£§P e§+Fatlon,ggemo§ecular

represented by (P1) in_the

4:- et hyl.- 1 - pentene, . , _
w?%ﬁ%%m%%gthEoFﬁﬁPgtl@Q:pS%%W@ﬁeGaPo h&egyrbi6Rer Yaelding
side-chain CH2directly bonded 5 to the
2 R WRRE RRELRYI-enklioh epe Bsehtedbyat®?) in the f
ollowng fornula. The chem cal shift of P2 depends on
t he Bt riuee wpeesdnt drefdnt icgmneneemnl-aamnef ahd pressure
propyl ene; 27 ppmfor 1-butene, and around 35 ppm for
fdr baxdie podyheghestlbRedpardbel + RS pdifgneld Art0l®f hBthod
copol ynmer can be identified based on the ratio of

and the monomer (s) to be polymerized, but the temperature

is generally 10 t0726dgcwéna.§féférébl§73b7td“156aég.éna‘£ﬂé”w.”

pressuré is generally hormal pressure to 5 MPa and preferably
0.05 to 4 MPa.
[0066] |

In the polymerization process of the present invention,
the polymerization may be pefformed in any‘ of batch,
semi~continuous, and coﬁtinuous modes. The polymerization
may be performed in two or more steps.with different reaction
conditions.

- By polymerizing or copolymerizing mainly (a) 'C3 or nigher
a-olefin(s) with the above polymerization catalyst, there
can be obtained a polymér whoée melt flow rate {MFR) is 0.001
to 200 g/10 min, and preferably 0.01 to 100 ¢/10 min.

[0067]
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- absorption intensity at around 35 ppm and that at

Sar-awsuy 30 PPM [00731 [Formula 9] P1) (P2) 15 [0074]
The content of structural unjis derived fromthe C3_11
a-ol efin(s) except 4-nethyl-I-pentene in the SF-1307
45 4-methyl -I - pent ene-based pol yner, bl (mass%,
canbedetermned simlarly to the above nethod for

determ ning al, the content of structural units

derigg& fROMMTe CFamed| yi fihs) prikespr €sentproducing an
invention is characterized in that the ratio 5 of al

ofREsSyPlamer ERashe)ptaskht) ihsehnibhehsangeyoft2t0icity,
to 4.0. [0075] In copolyners of 4-nethyl-I-pentene

aadd adttHeeagt tdne pfoddt Be 9l BELBNEXERPkhe olefin (s). used,
4-met hyl -1 -pentene, generally a close 10 rel ationship

the Pb$?ﬁ¥@dmﬁ@%%ﬁﬁﬂb%ﬁ%n&%Qfg%%50%3§%§%§ﬁ¢g6ﬂtréﬁgtéiency,

derived fromthe at |east on efi’h exce

1yl k- pe ne_| he n-decane-sol ubl e conponent
férﬁsb@iltyép ahg T%?hgn C%lfoFﬁﬁannggcle:%&ii%%ﬁﬁfcularr

and the | easabi y o

f e.copolymer, for exanple, the blocking factor
40%8gh&|l%\pgf%%nFnE?%aE% gelyper hredconterld m tiesin with

n-?gcage-soluble conponent, the releasability of the
YEOInBALAPERE| e Nedids ¥oséetanter atamd transparency, and

copolymerization with the above olefin(s) also wofks well,
The olefin polymer thus obtained may be blended with

a heat stabilizer, weathering stabilizer, antistatic agent,

égfiéﬁiégﬁiﬁgw;ééﬁf, lugrieéhéjmgﬁéigéti;g&;§é££;méigme5£;
dye, inorganic or organic filler, or the like as needed.
[0068]
[4-Methyl-l-pentene-based poiymer (1))

The present Envention' using the above olefin
polymerization catalyst can easily provide, for eéample,

a 4-methyl-~l-pentene-based polymer co,gfcja__i.ning 80 to 99.9
mass% of structural units-de;ived from 4-methyl~I-pentene
(A1) and 0.1 to 20 mass% of structural units derived from at

leastoneChqlu—olefinexcept4~methyl—l—pentene(Bl),wheréin

the ratio of the content of structural units derived

fromtheat1eastonec}4oa—olefin(s)except4*methyl~1—pentene

in the n-decane-soluble component, a; in mass%, to the content

of structural units derived from 4-methyl-l~pentene in said
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for exanple, the bl ocking factor of the film obtained
Stehd8’ to increase. [0076] 20 In the above

copol ymers, on the other hang the content of
structural units derived fromthe at |east one C3_11
a-olefin except 4-nmethyl-1-pentene in the copol yner
generally has a strong relationship with the

oA REPRORY A Pee Bt B oht i O B - 4a07 4

[éggggopolyner, t he nechani cal property of the film

or “exanple, the toughness is lowered. Such a film
tends to cause difficulty in handling such as _
occut? EREL B M eaRven tdicackadtheert iiagstorneGshi pgolefin
the film 5 [0077] Accordingly, the ratio al/bl is an

e¥ ppot t4mte tihydex frem t prodie ) neoee fotnyme s reapabl e-eflefins,
formng a filmhaving a ow blocking factor,

arxXnelrkente figehalnd £al0, Phepelltress .andoe EXELEL BN, preferred
handl eability. Wth the above range of the ratio 10

aﬁ%lﬁﬂheﬁé@@JyfmﬁeﬁégnQEOYLgeﬁeaefoﬁgﬁgnéﬁéiCgﬁd 1-decene,

excellent in not only releasabifift ut also
' erties such _as tpughness. Su a
AN Do 188 TN S OHS R A o desene-
[¢§ﬁ¢ﬁing factor and hi gh toughness. [0078] 15
er, such polymer can provide a filmhaving good
rel easability even with increasing absolute content of
t he Wndr (FdeurdIovigniot- derd ivel )f riomatriee used easthenet least

C3_11 a-olefin
one Cs-11 c—-olefin except 4-methyl-l-pentene, the

copolymerization nicely proceeds and provides a copolymer

having excellent toughness.

In the 4-methyl-l-pentene-based polymer, the content
of structurazl.units derived from 4-methyl-1l-pentene (A;) is
preferablyintherangeof80.0to99.9mass%?andmorepreferably
96.0 to 28.0 mass%. In the 4-methyl-l-pentene-based pclymer,
the content of structural units derived from the at least .
one Cz-1; a-olefin (B:) except 4—methyl—l—penténe is preferably

in the range of 0.1 to 20.0 mass%, and more.preferably 2.0

~to 4.0 mass%.

[0071]

Inthe4-methyl-l—pentene~basedpolymef,whenthecontent

of structural units derived from 4-methyl-l-pentene and the

content of structural units derived from the at least one
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except 4-nethyl-I-pentene in the n-decane-sol uble
sgomponent. For exanple, when this filmis used as a
rel ease film the 20 rel eas gility is good and the
amount of materials transferred fromthe release film
to the substrate is reduced as conpared wth '
conventional filns. [0079] The ratio al/bl is
preferably in the range of 2.0 to 4.0, SF-1307 47 and
Chor @ pref B §BFpP2. 5mes- 1w 161 Wetrit ainlsl sr e angeecfbadd bhnges,
a filmhaving good releasability and excell ent
2 fodgheesee drorbes Db cappegmetrni § exge10EnsUnf 868easability
stickiness, releasability, and 5 strength of forned
amd ti ch@tsnedd. has been considered so far that forned
articles such as filns obtained froma
4- mety | sdrpent ege- .exhi,hit_better
perfornanéés mhgﬁ ?ﬁgﬁg%€§%%?Eﬁégéadgéﬁg?gn%Fa? the Cs-1
derived from (

g ! f ruct pral .units a) C3_11
¢ a%@fnr% (rls?s§§%>€?§§p %tr%@fr}h"ﬁ—ﬂqrﬁe%ﬂeeﬁ’é Y Rrdpggne—soluble
cgﬁdeca e-gqﬁﬁgle conponent. Nanely, it has been
CndidET 8 {-PRERBOT YR IR A Paned Palspleex M bimasss) ,
preferred performances in the above aspects. However,

C3A nkehyfetepBhnede- basathpeamemagtetdl t hespneseat (NMR)

invention surprisingly exhibits desirable
maFefrememices in &orel abkwebye 15 high rasge @palyddr  of

Al though the reason for this tendency is not
4-cleahivili-@dpeiiichd anld kel ycpecausgntheypoh ¥eef (0f the. wumr

present invention has high tactiCity and quite uniform

. . . u
s%#??%?hbﬁ%iQ%d%&d%kfqgﬁﬁ&akh%nE%il%%&h%e%ogﬁggh%gg.

NMR spectrometer: GSX-400, manufactured by JEOL Ltd.

Solvent: benzene-dg¢/o-dichlorobenzene mixed solvent
Sample concentration: 50 to 100 g/liter-solvent
Measurement condition: Pulse Iinterval 5.5 sec; Scan number
160007 measurement temperature 120°C

The peak area is obtained for each of the following signals
in the Mc-NMR spectrum recorded under the above conditions
to calculate the molar content of structural units derived
-frorﬁ the a-olefin except 4-methyl-l-pentene in the copolymer
usiné the following equation. The mass content, a’l.(mass%),

can be obtained by converting the molar content using the

- molecular weights of the a-olefins composing the copolymer.

[0072]

o-Olefin content {(mol%) = [P2/(P1+4P2)1x100
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a-olefin(s). Nanely, it is likely that 20
s#-npebhyl -1 - pent ene- based pol yner (1) of the present

invention is characterizedjn that its decane-sol uble

conmponent contains only polyners having structura

units derived fromthe C3_11 a-olefin(s) in a higher

content than conventional polyners, and hence
Pixhibits-the above preferred range of al/bl. SF-1307 _

8 FEUseF THe PRMyo agrbanedn be dom rolidedchgin CHp in

follows: 4-Methyl-I|-pentene (Al) and the at | east one
dumethy - dreehaenexceppseettnd - by pd@tiener( Bthearfellowing

copol yrmeri zed in such a 5 manner that the
fdrmethyl - | - pent ene- based pol yner contains 0.1 to 20

mass% preferably 2 to 4 mass% of structural units
pRlerdaeedyfdDivat hd %%bn%ﬂl%r%_ég:d@'—e‘ﬂg?h EEXEEPLct 1y bonded

4-net hyl -1 -pentene (Bl) using the olefin

] e h nt,invention, .

R AR TR B« Peo BB eBE AT i) TRt b8Pany gvina
- ? pnent (I') and organonetallic catal yst conmponent

% ﬁ?, t hereby al/bl can be controlled. [0081] The

rati o al/bl can be also controlled using electron

donots® EReRics L et tiafgRe HependsPrsohe atrichnremfa-olefin

catal yst 15 conponent (1) and organonetal lic catal yst
cepporRnt £l ppm [EorMptiody-llemeent Zhesrasedr pdkyneene, and

(2)] I'n the present invention, using the above ol efin
ampolydretd zaii dorcatakyshe &hEr g1 §ROr DEL RaSH It Iradueed The

4- met hyl -1 - pent ene- based pol yner (2) containing 80 to
a0 é¥in copolymer can be identified based on the ratio of

15

absorption intensity at around 35 ppm and that at aroﬁnd 30

Prm.

[0073]

[Formula 9]

[0074]
The content of structural units derived from the Ca-11

c—olefin(s) except 4-methyl-l-pentene in the



20 mass% of structural units derived from .

SF~1eithyl -1 -pentene (A2) and 0.1 to 20 wt % of

structural units derived fromat |east one Cl2_20
a-olefin (B2), wherein the ratio of the content of
structural units derived fromthe Cl2_20 a-clef in(s)
inits n-decane-soluble conponent, a2z in mass% to

sLhe %OEL?Qt of SF-1307 49 structural units derived

TGN ¥ he LaPePE58E-BRacEPRlamesl i ME$93) /i pan he deitefrinined
ol.ymer, b2 in mass% (a2/b2) is 3.0 to 6.0. [00821

S ﬂltytﬁ’éléir%%érﬁe i2ipeagt mehhothBoatdéd eastiming §12-2%: content

a-olefin 5 (A2) is preferably a Cl12-18 a-ol efin.

obpétrprtarky, upiebedeedlvear erdmdedecens, olohkirdeqene,
1-tetradecene, 1-pentadecene, 1-hexadecene,

1- ocThdemensntl ingRadecenes &d-J=€lcos5ene,, (A0 U €.:0

preferred are 1-dodecene, 1l-tetradecene,

5 of-hexaggecene.+ A 2 adecene., 10 [,00831 \Wen th
above a-olefin(gg %Q g%egﬁéééggs:v%éjbg eeggpgeoﬁg 2.0 to
4 @2-20 a-olefin, copolynmerization nicely proceeds and

yiel ds a copol yner excellent in toughness. In the

[§-ggthyl-l-pentene-based pol ymer, the content 15 of
s?r tural units derived from 4-nethyl-I-pentene (A2)

is o,]FJreferany 80.0 to 99.9 nmass% and nore preferably .
92. 0L otoRBl peEs sof vihitleshylle leprirgrineofarst rarct Lsadt one
units derived fromthe at |east one Cl2-20 a-olefin

CaeB2)x-iosl qitief enatsipt 04-dnetloy ROL Ooomssie, ahd®I By a close
preferably 2.0 to 8.0 mass% 20 [00841

1¢ relationship is observed between the content of structural
T "‘umt‘é ‘derived fromthe at least one Cj;; a-olefin except
4-methyl-1-pentene in the n-decane-soluble component and the
releasability of a formed article obtainéd from the copolymer, :
for example, the blocking factor éf a film., With increaée
15 of this content in the n-decane-soluble  component, the
releasabi;ity of the formed article tends té deteriorate,
~for example, the blocking factor_of.the film obtained tends
to increase.
[0076].
20 In the above copolymers, on the other.hand, the content
of structural units derived from the ét least one Cs3-1; a-oclefin
except 4-methyl-l-pentene in the copolymer generally has a

strong relationship with the toughness and handleability of

a film obtained therefrom. With decrease of this content in
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I n the4d-nmethyl-I-pentene-based pol yner,- when the
sgenBent of structural units derived from
4-nmet hyl -1 -pentene and the jgontent of structura
units derived fromthe at |east one Cl2-20 a-olefin
are in the above ranges, a filmhaving excellent
SF-1307 50 releasability and toughness can be
attai ned. The content of structural units derived from .
CBREOBRE VB2, J0T° RESBREEFAL I THRF 1t A6 EARCE I UBPE example,
conmponent of the 4-nmethyl-I-pentene-based pol yner, a2
thadosmhnessbes dewernidnedSBekiantl am kgntie ticheacsmtiett iofalty
structural units derived from (a) C3-11 a-olefin(s),
ialhah@DBY sddie sonbenirodnss reftbfadk WY s Qe iove@decling
fromthe Cl2-20 a-olefin(s) other than
cé-oBtbyliglcipenteng. in the 10 4 nethyl -1 -pentene-based
pol ymer, b2 (nmass% , canbedetermined simlarly to
(b7 content of structural units derived from (a)
C3_11 a-olefin(s), bl. The present invention is
characterized in that the ratjo .of a2 .in mss%to b2
in rr?g%%%%ia&? ) ?%eiﬁa{]h‘é %)H@e 15t 28 AMPPstapteigdex for
q986] In a copolymer of 4-mnethyl-I|-pentene and the
PLRAYeRY 2 grfrel (APT 20apablef PR Exedppg a film having a low
4-met hyl -1 - pentene, generally, the content of

bleelnar afacdrs dexceblient onmebbaat chkkasproper2fles, and

Cl12-20 a-olefin in the n-decane-sol ubl e conponent has
excel et Hagldifd st Py 1 0 Wike releeagabiel irhyigef offorRBdratio
articles, for -
ai/b1, a polymer can provides a formed article excellent in

not only releasability but also mechanical properties such

as toughness. Such a polymer provides, for example, a film
having a low blocking factor and high toughness.
[0078] | |

Further, such polymer can provide a film having good

releasability even with increasing absolute content of the

_structural unit derived from the at least one Cs_1; o-olefin

except 4-methyl-l-pentene in the n-decane-soluble component.

For example, when this film is used as a reiease film, the

- releasability is good and the amount of materials transferred

from.the release film to the substrate is reduced as compared
with conventional films.
[0079]

The ratio ai/b; is preferably in the range of 2.0 to 4.0,
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exanpl e, the blocking factor of filns obtained from
dfhe 3oeopol yner. As this content in the _
n- decane- sol ubl e conponent é creases, the copol yner
tends to give forned articles" with SF-1307 51
inferior releasability, forexanple, filnms wth higher
bl ocking factor. [0087] |In the above copol yner, on
the other hand, the content 5 of structural units
28y Mpee rsRatedlat 2 dasto ohed C12W20n atlol €f FAngXCEPt 2, /b,
4-net hyl -1 -pentene in the copol ymer generally has a
acEode havang anshl pelie s Naughnesseand1 handl €ahidddss can
of the film As this content in the copol yner
pdeebeasasqd.the film degrades in nechanica
properties, for exanple, toughness. 10 Such a film
t endsut e i fii i_n .handling such as . _.
occu??eﬁ%e 0 ggeai %$£%¥a€%l§:ﬁﬂﬁﬁ%’ngr%re%ﬁ??+%bt¥heand
i [ 008 Accordingly, the ratio a2/b, is an
Sifaﬁﬁo anggi %é&leﬁoﬁ‘rtﬁxgéﬁﬁei A§ A3SolPpRer compakiesegf so far
tgrovigg films having a low 15 bl ocking factor and
ktel FBRTeHechahiEaRSpr 6p6Rt | @S afdlhmandobabihiety. fAom a
polymer with the above range of a2/ b2 can provide
41Be mlalﬂP@n‘esnexbebéémoJiymemtexﬁ_ﬁlbytrmé@@@@lp,ielrifby‘mances
but al so nechani cal properties such as toughness. Such _
when poley pel ypeoviae s, 1608 raxsl®t &orfidn¥oBaw Ag-3 J0Wunits
bl ocking 20 factor and hi gh toughness. [0089] Such a

dpolyeer£af PAPvEAe, a-bhb@iw Lh gged teleasalihity o i one

in its n-decane-soluble component. Namely, it has been

consideredthatthepolymerwithloweran/blexhibitspreferrea

performances in the above aspects. However,
4—methyl—1~pentene~based_polymer~(1) ofrthe present inventicn
surprisingly exhibits desirable pérforﬁances in a relatively
high range of ai/b;. Aithough the reason for this tendency
is not clarified, this is likely because the polymer of the
present invention has high tacticity and qﬁite uniform
distribution of structﬁral units 'derived from the Ci.qy
a-olefin{s). Namely, it is likely that
4~methyl~1—pentene—based_polymer (1) of the preseﬁt invention
ischaracterizedjjlthatitscmcanevsolublecomponentcontains
only polymers having structural units derived from the Cs.i;
a-olefin(s) in a higher content than conventional polymers,

and hence exhibits the above preferred range of ai/by.
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even wth a higher absolute content of structura
SEntB87derived fromthe at | east one Cl2 20 a-ol efin
in its n-decane-soluble SF-14307 52 conponent. For
exanple, when this filmis used as a release film
the releasability is good and the anobunt of materials
transferred fromthe release filmto the substrate is
[bﬁgg§ed as conpared with conventional filns. 5 [0090]
The ratio a2/ b2 is preferably in the range of 3.0 to
6.0, hand [ore p eferably 4.0 to 6.0. Wth this range
of a2l'B2r 2P| i R CRNgH6d Cratteadaisil msy faddowrcel | ent
toughness can be obtained. 10 In terns of surface
sti cki¥esbylrereestbinti(fy) aandchstt drgish @fe €orned-olefin
articles, it has been so far considered that forned
exreptl ésmeubhias-pehuenebtainedrér e8pdiymerized in such a
4- et hyl -1 - pent ene- based pol yner exhi bit better
mgpené O Thaees hahenmd COA S al '
units derived from (tgjeyllrgig%_% %%?%f? n%é?%%eﬁtontams
0 4t I'zmkz pent j - decane: sol ubl e conponent .
ofq?%gwpg%ﬁﬁEf.ﬁﬁgE% ?%Dfﬁzﬁﬁga eR” EonsiT éFE%RFﬁ units
Iy with. lower a2/ b2 exhibits preferred
d%ﬁ%ﬁ%@n&ﬁ%&%“ine§he Ve asplEts. CHoneverolefin  except
4- net hyl -1 - pent ene- based pol yner (2) of the present
47%%%@%‘&%%%&% i Singl ySERdi dits eleffémabpelymerization
performances in a relatively high range of a2/b2.
cgjahtiigh it Hee pegsentf brnvemt Son endentyconsahvs the specific
clarified, this is likely because the polymer of the
S Prigkeni tanient ican dias thi ghupaedn €i (Y) anthdlubt §adBhé 04 M i ¢

- catalyst component (II), thereby ai/b; can be controlled.

[OOBi]

The ratio ai/b; can be also controlled_ﬁsing electron
donors (IV) to (VI) together with solid titanium catalyst
component (I} and organometallié catalyst component (II).
[4-Methyl-l-pentene-based polymer {2)]

In the present invention, using the above olefin
polymerization catalyst, there can be easily produced
4—methyl—1~pentene—based polymer f2) containing 80 to 99.9-
mass% of structural units derived from 4-methyl~l-pentene
(A»} and Q.l to 20 wt% of structural units derived from at
least one Cyp_s0 x~clefin (BQ,,wherein the ratio of the content
of structurai units derived from the Ciz-30 ®~olefin(s) in its

n-decane-soluble component, a, in mass%, to the content of
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di stribution of structural units derived fromthe
S€12380 SF-1307 53 a-olefin(s). Nanely, it is likely
that 4-nethyl-1-pentene-baged polymer (2) of the
present invention has a feature that its
decane- sol ubl e conponent contains only polyners
containihg structural units derived fromthe C12-20 5
olefin(s) in a higher content than conventiona
‘EBP%BF% IiHes Kerdassxhrprtisne ke apave prefersedlefin (s)
range of a2/ b2. [0091] The ratio a2/ b2 can be
1gohbeoplefinsppbiiens: b, 4rvetdeds | - penenei§ A2)Capsl 6.0.
the at |east one Cl2 20 a-olefin 10 except
(@082 hyl -1 - pentene (B2) are copol ynerized in such a
manner that the content of structural units derived

fromatthd easlk-0re !
Lo hytl < ?pentegﬁelg@r)@?%@ooéﬁé 51 g%gg{? orb; Ciouzp —0lefin

efier SS%
ggne%thg%e%S%?gneq%% @dxpgkyﬁg? RS S8 LdVet PRetgrred
aﬁﬁlyq§r|zatlon ca % L yst of the present invention,

i ch”“CoRtaf hs i E%@P?fc SEF g2fpE8APumicREBE§dECene,
onent (1) . and organonetal | ic catal yst conponent
11*}? a93¢RAShy La2Fbadeannebe leomnesidasthe [ 0092] 1-20cThene,

ratlo al/ bl can be also controlled using electron
afdnorP g V) arefevined ogetrker Wi-thdeekind,t it antetradecene,
catal yst conponent (I) and organonetal lic catal yst
1 dmmpoiwmrdnd | [dnd IJadﬁddébdﬁghyl-I-pentene based
pol ynmer (1) and

- [0083]

When the above w-olefin(s) is/are used as thewééwieasfu
one(hzqoqﬁolefin,copolymerizationnicelyproceedsandyields
a copolymer excellent in toughness.

In the 4-methyl-l-pentene-based pblymer, the content
of structural units derived from 4-methyl-l-pentene (A;) is
preferably 80.0 to 99.9 mass%, and more preferably 92.0 to
98.0 mass%, while the contént of structural units derived
from the at least one Cu_m.a—olefin (B2) ‘is preferably 0.1

to 20.0 mass%, and more preferably 2.0 to 8.0 mass$.

- [0084]

Inthe4—methyl—l-pentene—basedpolymer,whenthecontent

. of structural units derived from 4-methyl-l-pentene and the

“content of structural units derived from the at least one

Ciz-2p a—olefin are in the above_ranges, a film having excellent
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SF- 1307 54 4-nethyl-1|-pentene-based pol ynmer (2)
SpbiaPrhed by the present invention can be forned into
films excellent in releasabiddity and al so
transparency, heat resistance, anti-fogging property,
appear ance, and nechani cal properties such as
toughness. 5 [0093] The filmof the present |nvent|on

rg%gﬁb?l?f%% 3 et Rt pors hopS B damres
or a<BhY SR 58%@%3%%31 %naﬁsn%%xﬁée‘:dﬁr RACH09 878 Cio-20

filmhaving at 10 | east one | ayer containing
%228t hyl - ITpentble- bastarbans yeerubXed) gnoponent of  the
4- et hyl -1 - pent ene- based pol ynmer (2) according to the
{prekent -1 nvent éoa-bssed pediymeandh,( @ads®yerds) bavdecrofned
(an)other resin(s) or the Iike. [0094] 15 The
sihi tknegstof thhe cahavatsidll ectayei-di | Ghiss 98BLL ALY From
in the range of 20 to 100 pm preferably 25 to 60 pm
(@ndc. Dppepeefianabl y,40 to 60 pm The whol e thickness
of the above nultl-layer filmis generally in the
[@@%gﬁnof 40 to 200 pm preferably 100 to 20 180 pm
an re preferably 120 to 150 pm In the multi-Ilayer

f|| t he tot |ckness of | ayers contalnlng
%ﬁ |9 aﬁi %g Wt yneriea)deptyed from the Cip-ze
4 nethyl-l-pentene based polyner (2) according to the
a1lelelt (s) nverithoh astharesi A~ mstbyéférabhyeﬂswboxn the

nore, nore preferably SF-1307

Q—meth_yl_ l-pentene-based polymer, b, (mass$), canbedetermined

~ similarly to the content of structural units derived from

(a) C3;11 c~olefin{s), bj.

The present invention is characterized in that the ratio
of a; in mass% to b, in mass%‘.(ag/bz) is in th-e rangé of 3.0
to 6.C. |
[0686]

Iin a copolymer of 4-methyl-l-pentene and the at least
one Cip-z0 a-0lefin except 4-methyl-l-pentene, generally, the
content of strﬁctural units derived from the ét least one

Ciz.p0 ct=0lefin in the n-decane-scluble component has a close

- relationship to the releasability of formed articles, for

example, the blocking factor of films obtained from the
copolymer. As this content in the n-decane-soluble component

increases, the copolymer tends to give formed articles with
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55 30%or nore, and still nore preferably 40% or
ayengg7of the whole thickness of the film [0095] @ The
process for producing the fg% fromthe polymer is 5
not particularly limted and T ncl udes, for exanple,
T-di e nol di ng, extrusion nolding such as tubul ar
extrusion (inflation nolding), solution-casting,

'iﬁglendar nol ding, and the like. Anong these, T-die

FAiRE G airsetdrlridd f Ber grpaipdienct 1 und §brimht yhet Hidaking
t hi ckness. 10 The bl ocking factor of the filmis
fgeerally in the range of 2.0 to 10.0 g/cm and
preferably 2.0 to 7.0 g/cm [0096] The film having a
[BD8Cki ng factor within the above range exhibits '
extrenmely excellent releasability. For exanple, when
15 thg f£hLmyj S el eas i for__produci ng a
flexible E?ﬁ‘{%d‘%(ﬁgﬁ?fboﬁd@?%ﬁ%?eri thﬁ%sé)’qﬁhee%ontent
i l.e f ,fromithe printed circuit board
Ogﬁﬁtlﬁhas Jé§%9%?é§§?ﬁ%¥%ga?ﬁ‘ﬁﬁaa HétstoPRe Chi-go PrPAein
=8an pe §ui%ﬁgky used as a release filmfor producing
POt 20 FAT L RYTEFR peREehB- bRSegopolymer teharelly has a
‘Fornin%_4¢nethyj-I-pentene-based polymer (1) of the
© pP e eift L 3 tHVasHtliigh tes tiestpiibbdeabowrd prand desb id iftiy BE th
having a ratio cl/dl, of 0.1 to 1.5, wherein cl
fienot és e sblcockieng ifacher doglodfined! debeckiskbm apdedk:in
denotes the content (nol% SF-1307 56
degrades in mechanical properties, for example, toughness.

Such a film tends to cause difficulty in handling such as

occurrence of break or crack on reeling or cutting the film.

(GG88]

i}

Accordingly, the ratio az/bg is an important index fo
producing a polymer capable of proving.films having a.low
blocking factor and excellent mechanical properties and
handleability. A polymer with the above range of a,/b; can
provide formed articles excellent in not only releasability
but also mechanical proéerties.such as toughness. Sﬁch a
polymer provides, for egample, films having a low blocking
factor and high toughness;

[0089]

Such a polymer can provide a film with good releasability

‘evenvﬁiﬁ1ahigherabsolutecontentofstructuralunitsderived

from the at least one Ciz-20 a-olefin in its n-decane-soluble
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of structural units derived from(a) C3_11 a-ol efin(s)
sexgepty 4-nethyl -1 -pentene in the n-decane-sol ubl e
conmponent of 4-nEthyI-I-peq%§ne-based pol ymer (1)

used for formng the film [0097] So far., it has

been believed that the nolar content of structura

.units derived from(a) C3_11 a-olefin(s) except

4- et hyl -1 -pentene in the n-decane-sol ubl e conponent
CHFPOBEHEt hyl QY -Sietreifo- sed thélsy faim( 1 whrdlab lse release
reduced in 10 order to inprove releasability of the
fiinm thowevkeasaleti easingyddd samb|wre content of materials
generally tends to deteriorate toughness of the film
tasnafehote. fidhn aort Fastaskhe: fil48 havi BEbs€rdg: W thidhced
t he above range exhibits excel |l ent nechanica
aPrepepL+-e8, wieh 86@9@h€ioh§ygﬁﬂfﬁ§1 and handl eabiity

in 15 reeling, cutting, and the like of the film even
[%?95Ee bl ocking factor itself is low [0098] The
ocking factor cl of the filmcan be determned in

accordance wi th ASTM D1893-67. The content dl1 _(nol %

of 20PStHARKURAl Punis BTGEFFGEd Vi +Brithe apge1ef 3.0 to 6.0,

a-ol efin(s) excegt 4-met hyl -1 -pentene in the
apd JeehRePs6FEBRELEodpOndmt ©f0t hdlith this range of ax/bs,
4- met hyl - | - pent ene- based pol yner can be determ ned by

183G NWRChngasdr ersdrsta sap itlhe s aared neseel 1 ast desaghheds can
above. In the above range, cl/dl is preferably from

bd®. otoided, SF-1307 57 and nore preferably fromO0.3
to O.8.

In terms of surface stickiness, releasability, and

strength of formed articles, it has been sc far considered

that formed articles  such as films obtained from =&
4—methyl—l—pentene—basecipplymer exhibit better performances
when the molar content of structural units derivéd ffom {a)
Ciz-20 o-clefin(s) except 4-methyl-l-pentene in the
n-decane-soluble component of the polymer. Namely, it has
been considered that the polymer with lower a,/b, exhibits
preferred performances in the above aspects. However,
4—methyl~1—pentené—based polymer (2) of the present invention
surprisingly exhibits preferable performances in a relatively
high range Qf‘agfbb Although the reason for.this tendency

is not clarified, this is likely because the polymer of .the

present invention has high tacticity and quite uniform

distribution of structural units derived from the Ciz-20
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0099] Afilmwth cl/dl in the above range exhibits
4? 38¢C7rel easability and excell ent toughness. 5 The
ratio cl/dl can be controllegzkas follows: In such a
manner that the content of structural units derived
fromat |east one C3_11 a-ol efin except

4- met hyl -1 - pent ene (Bl) becones 0. 1t 020nass% and
preferably 2 to 4 oin the , .
o(4-mat%ylkz-l)f-pentene é Yeopol yher, 188 likely that
é-nF hﬁ gentene and the at |east one C3_11
oF8Yint EEBPEZI ?ﬁ;ﬂoqyrb%ht (@necf BPe present invention
copol ynerized using the olefin polynerization

hEﬁtaal tUéTe thetprieseiscaneventliwre conpahshgdlieains only
Ee0|f|c solid titanium catal yst conponent (1) and

Petganorecantatntay abystcronponant té! biri pe@btabn 8ndSc,, ,,
copol yrmer, and the copolyner is formed into a film

atbeetby (spl161a irs gront rldiadh v [GL00]
[ 4- Met hyl - | - pent ene- based pol yner fICOHW§5ﬁlqgalnPolymers,

afdlendn 8Bt Byh 1 pentghe; hased ng g%%n%?oéfd%yép

present invention as describe
(6pdM having a ratio c2/d2 of 0.1 to 1.5, wherein "c2"

denotes the blocking factor (g/cm of the film and
"d2",,denotes the content (nol% of structural units
der i V&Y ¥ %49 (39 Pe3can heorerthpdlefnashgollows:
n- decane-sol ubl e conponent of the
4- met A R 2 el cees 68 )SEn 830 58 1epaityoms CfL), 4seUerin
for formng the film [0101]

except 4-methyl-l-pentene (B;) are copolymerized in such a

manner that the content of structural units derlved from at

least one Ciy.3p a—olefin except 4-methyl-l-pentene (B,) is 0.1
to 20; mass%, preferably 2 to .8 masss, in the
4-methyl-1-pentene-based polymer, using the  olefin

polymerization catalyst of <the present invention; which -

contains the specific solid titansium catalyst component (I)

and organometallic catalyst component (II), thereby a,/b; can

‘be controlled.

[G092]

~The ratio a;/b: can be also controlled using electronl

donors (IV) to (VI) together with solid titanium catalyst

component (I) and organometallic catalyst component (II).
[Film]

4~Methyl-l-pentene-based poiymer (1) and
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So far, it has been believed that the nolar content of
SEhe38fructural units derived fromthe Cl12-20
a-olefin(s) in 5 then-decartet sol ubl e conponent of

t hed4-nmet hyl -1 -pentene-based polyner (2) should be
reduced in order to inprove the releasability of the
film However, decreasing thi.s nolar content
sggBeRahly- 0 riorate the toughness. of .the
e BB TR kOl A% D, Pddrshelriupresent
: i 10_c2/d2_wi thin, the above range exhibits o
l@%%F?%HF%&%EPEQFd Jp?B%eﬁ%tJiné%,exFS LeRhr geleasability
tﬁu hness, and handleability in reeling, cutting, and
2PAELSKET DR SRRECRTY mReR(G102] 1 s threcd] aokinfofattpproperty,
of the filmcan be determned in 15 accordance with
ARSTIME EN8O3- 67d Mhehepntet pd2permli ey stcstasctunghness.
units derived fromthe Cl2_20 a-ol efin(s) except
(@081 hyl -1 -pentene in the n-decane-sol ubl e conponent

of the 4-nethyl-I|-pentene-based polynmer can be

det et neth WS ErNMBrekR nt-he SR MR s BRNALY desgrishe
above. . 20 [0103] B esRnkhen ?gﬁég,ﬁr}@@&%ﬂaﬁ%gﬁ iayer
P gf 0 1.0 and nore preferably 0.3 - '
o S g A b BT Thesoge Hasze (13 ana/or
exhibits good releasability and_excellent toughness.
+ Gy %g‘?e%%n‘?a}?%e‘gfpoclsz dah BEXSHODEPehasresent
,follows: [0104] 4-nethyl-Il-pentene (A2) and the at
1@@31%@%@}’3}31@ clefliay be a multi-layer film having at

least one layer containing 4~-methyl-l-pentene-based polymer

mmriimaﬁafgf”4?ﬁéfﬁ§i~i;§éntéﬁé4555éd”ﬁdiyméfwf?)"éccording

- to the present invention as a resin and (a)‘layer(s) made

of (an)other resin(s) or the like.
[0094]

The thickness of the above single-layer film is generally

-in the range of 20 to 100 um, preferably 25 to 60 um, and

more preferably 40 to 60 um.

The whole thickness of the above mﬁlti—layer film is
generally in the range of 40 to 200 um, preferably 100 to
180 pm, and more preferably 120 to 150 prm. In the multi-layer
£ilm, the total thickness of layers coﬁtaining
4-methyl-l-pentene-based polymer (1} ' and/or
4fmethylml—pentene—based.polymer (2) according to the present

invention as a resin is preferably 25% or more, more preferably
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except 4-methyl -1 -pentene (B2) are copol ynerized in
ssughpa 5 manner that the content of structural units
derived fromat |east one CL2 20 a-olefin (B2) except

4- et hyl -1 - pent ene becones .1 to 20 mass% and
preferably 2 to 8 mass%in the
4- met hyl -1 - pent ene- based poyner, using the olefin

8glynerization catal yst of the present invention
3@8nPai MPKg . 18ncthetsddcinfire golefe riatianiaos eat aloyst, of the
conponent (1) and organonetallic catalyst conponent
whple tbioktakrm afcepel yaem. andthis copolyner is
formed into a film thereby c2/d2 can be controll ed.
[p088%5) 15 The film of the present invention thus
obtained is excellent in releasability and also
tran r e resistance,. . anti-fogging property, .
appegggﬁgggagﬁg %%ghgﬁ#gé.l%ﬁo ?t#%&@ @%%%qﬁ? pcﬁymer 18
u . The film,s suitably used as _a rel ease
n%?l E??g?ég%gaggi &d%t@éfrad}ﬂ 5 Ye4f %, bbaF dsxareleasE-die
film20 for artificial |eather, wapping -filmfor
ma{m%@q PHiF&UER@T Mobding anah lgkiwy: lear esnrudhen flihflation
can be al so used as one [layer in unwoven fabric
P b PGk e sS Ok Y Bon nek edi papera levtiaah md1siindi BdOkhe 1ike.
| am nate. [0106] SF-1307 60 [Release film
4- VeAthyrl g | = ipes ene-b8as eflo Dot ¥get s fbLarkli)«@n in
4- et hyl -1 - pent ene- based polyggr f?InT(Z) ob?gfnggtgénlng

urtteserm el @boveAren exegllent in releasability,
foul i ng

The blocking factor of the film is generally in the range

- of 2.0 to 10.0 g/cm, and preferably 2.0 to 7.0 g/cﬁ.

[0096}
The film having a blocking factor within the above range
exhibitsextremelyexcellentreleasability. For example, when

the film is used as a release film for producing a flexible

_printed circuit board (FPC), it is quite easily peeled off

from the printed circuit board which has been press-molded,

and therefore this film can be sﬁitably used as a release

~film for producing FPC.

[4~Methyl-l-pentene-based polymer film (1))

Forming 4—methyl-l—pentene-baséd. polymer (1) of the
present invention as described above provides a film having
a ratio c;/d; of 0.1 to 1.5, wherein c; denotes thé.blocking

factor (g/cm) of the film and d; denotes the content (mcl%)
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5 resistance, noisture absorption resistance, and the
sk+ke0o7 The filns can be suitably used as rel ease
films, for exanple, releasegilnms for printed circuit
boards, especially for flexible printed circuit
boards. [0107) 10 In production processes of printed
circuit boards, flexible printed circuit boards,
fultl-la er prlnted circuit boards, and the Ilke a
BT 7 st s E@ TSR0 £ XpMed &) nfs-1a Scopedringisat edcept
| am nate board or copper foil through a prepreg or
A1eeby bsispantene| mn Fuhehen-dénapeodatilbye a ddmodrisre  of
15 printed circuit board, when a coverlay filmis
4 freecied] bY- pdamtelpee}sssemltboﬁyhber nsetidd) sehesb¥Rih® the
a nother flexible printed circuit board with
felmctronic circuit fornmed thereon, interposing a
release filmis a cormon nethod for preventi ng
i on between the coverlay filmand a hot-press
plate 20 I n produci ng plural single | ayer or

nult er rlnte cir UIt bo at _one tine,

rel eas ?v QE &8 i ﬁﬂr&?é" C?dtg‘aﬁr &FénfiPAgT content of
adhesi on, of prlnted circuit boards to each other and

ST et 3 hgUhpF FnCed i¥rAc finomobr d Froduetalefinog] except
SF 1307 61 The conventional release filns so far

irRiRiee pol yeke hyl petare-$olusle component. of

S|I|cone coated polyester films, fluororesin filmns,

4 -snerechi YOt -elctp en tpel e sdapern eod i yidr - @bl cyeldad pal yeb@fddy in
films, polyamde filns, polyether aromatic ketone 5

o%@ﬁﬁ nt6||ﬂﬁpréﬂg thﬂédé%%lﬂi%ﬁ?VQﬁi Eﬁgsef{f&easeﬂowever,
Lrinms .

decrea51ng thls molar content generally tends to deterlorate

toughness of the filmas a whole. In contrast, the filnlhaving
ci/d; within the above range exhibits excellent mechanical
properties, for example, toughness, and handleabiity“in
reeling, cutting, and the like of the film even if the blocking
factor itself is low.

[0098]

The blocking factor c¢; of the film can be determined in
accordance with ASTM D1893-67. The content d; (mol%) of
structural units derived <from the Ci.i; a-olefin(s) except
4-methyl-1l-pentene in the n-decane-soluble component of the
4~methyl-1—pentene;based polymer can be determined by *C-NMR
measurement in the same manner as described above.

In the above range, c;/d: is preferably from 0.2 to 1.0,
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proposed had weakness in releasability from coverl ay
cfihnasy or the like, particularly, poor plating due to

materials fromthe films tq-copper foil in producing

multi-layer flexible <circuit boards. Further, with

the recent growi ng social 10 awareness to

envi ronnental problens and safety issues, these

release filns are increasingly requested to have

- anpi BPteePrabsbrbly ofresP staheel . Bigidity, and

anti-fouling property in addition to heat resistance
[@oPPatible with hot-press nolding and releasability
fromprinted circuit boards (including 15 polyinmn de _
resin, ERAXywi€siB,/@PoXy iesd Napdhesirtese alth GOPPLr good
foil) or hot-press plates. [0109] The rel ease f|In1o?

dhea ps i ' ingle-layer film
rcon?aiﬁ?ﬁggyn£¥ﬁ;%%?Q%g%¥%ﬁg9gg§§%g%blyner 20 (1)

and/ 4- yl-1 - pent ene- based | ymer (2).according
to tﬁ%enggéﬁtcﬁﬁ%eﬁ?Po eagoggFgggﬁ, BF %?1 Ybe a
nult'-lager filmhaving a | ayer containing ‘
4- methyPRF2 p_ iPeme based™ pBPyRERTERf afdpbFuctural units
4- et hyl -1 - pent ene- based polyner (2) according to the

dgEseht | Fventi @t aslaasési noard (6)-1l ayerp3piSh- 136%Zcept
62 made of (an) other resin(s) or the like. In the

4-mgthyl-alyepentenen(Bit becotesndst thayemnaswbi chdphéastsbly
with a substrate, for exanple, printed circuit board,

2 i sopref engbky @ | ayer 4-6RAMRI N NGentene-based copolymer,
4- met hyl -1 - pent ene- based pol'yner (1) and/or 5

4ndB L1 Lo AR RNeARS e PUYIRL, (£4,20C04C B LoLhferin

a e | ayet nmde

_pr esent I'nvent i on as resin, ecause t

ex@eﬂ‘émil.-prﬁ’é‘é/ﬁg?f-f—s;}eﬁténe {B1) a;re copolymerized using the..

olefin polymerization catalyst of the présent invention
containing the specific solid titanium.catalyst component
(I) and organometallic catalyst component (II) to obtain a
copolymer, and the copolyMer is formed into a film, thereby
c1/d; is controlled.

[0100]

[4-Methyl-l-pentene-based polymer film (2)]

Forming the 4-methyl-l-pentene-based polymer (2) of the
present invention és described above can provide a film having
a ratio c/d; 0£ 0.1 t0 1.5, where_in “c;” denotes the blocking
factor (g/cm) of the film, and “d,” denotes the content (mol%)
of structural units derived.from (a) Cs-11 o—~clefin(s) in the

n-decane~soluble component of the 4-methyl-l-pentene-based
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of the present invention is excellent in

skehggsability. [0110] Particularly, f or a rel ease
filmused in producing flex%ﬁge 10 printed circuit
boards, considering cushioni'ng function that the film
IS adhered in response to steps at boundari es between
polyimde filmand copper foil to reduce the inpact
when pressed w th hot-press (hereinafter, abbreviated

Pasymadhét eneetd  forhéormlisgsehei Fmlins nore preferably
a multi-layer film 15 particularly a multilayerfilm
[WhBs¢e outernpst |ayer contacting to the printed
circuit board is a layer containing

4- megByfat - pENANE-DaSe d PO JPBY t(r%t andl/ Yolar content of
4- et hyl -1 - pent ene- based pol yner ( according to the

' 011 The t
R b e OB A e H RS Tl FiaSPaRgBTaT in
tRsharsdar Eﬂ%g?ué;éf%&?éﬁéqer{éatoo%2%%8%%%%;23 %%%%en%”%ased
pgiwaerabl 30 to 60 pm SF-1307 63 The whol e

Khed< ) of Sheeldulks - Irggacer | #ni Lagerer &Pl yimprpwechethe
range of 50 to 300 pm but considering the adherence

reheRswhkbbiy ie¥, tihe efFédabl yHB0evor 250epreaandgnbhés molar
preferably 100 to 200 pm 5 [0112] In the nulti-Iayer

céntent apertasaribeatkradove; ddieOlleH®OShe kdYRhness of the

contacting to a substrate is preferablya |ayer
£LOMt 8¢ " Nghole. While on the other hand, the film hav1ng

c2/d; within the above range exhibits excellent mechanical

properties, for example, toughness, and handleablllty in

reeling, cutting, and the like of the film.

-[0102] :

The blocking factor c; of the film can be determined in

accordance with ASTM D1893-67. The content d» (mel%) of

structural units derived from the Ciz-20 o~o0lefin(s) except

4-methyl-l-pentene in the n-decane-soluble component of rthe
4—methyl—l—pentene-based polymer can be detérmined by B3c-NMR
in the same manner as described above. |
[0103]

In the above range, cy/d; is pfeferably 0.2 to 1.0, and
more preferably 0.3 to 0.8.

A film having cz/d; within the above range exhibits good

releasability and excellent toughness.
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4-net hyl -1 - pent ene-based pol yner (1) and/or
s#-ABhRYl -1 - pent ene- based pol yner (2) according to the
present 10 invention as a resin, and the thickness of
the outernost layer is preferably 25% or nore, nore
preferably 30% or nore, and further preferably 40% or
nore of the whole thickness of the film [0113] 15
There is no particular limtation on the nethod for
prodiee mpthe cél epsd Hahnmbef cbhe rplesantsi AYENLL R
The film can be produced by extrusion nolding, for
[exa#épl e, tubular extrusion, which is also called
inflation nolding. Wien the release filmis produced,
by tudbpda LS 0, i to. obtain uniform.,
filmthi ck%l;ls(%, Hohbone q%‘ﬁl S?ﬁdonép}geflf:“%njgea%OESeﬁZﬁO 6-818¥in
L.SOR_ ruded out. of the cylinder at a control.led
e?Eé Ergﬁﬁ%éﬂ ?oge F?tggFeégéh ??%n??m%EY%ﬁﬁ%z%$ 5p fech a
290C .so as .to prevent imedi ate cooling of the
yarFso 8 (1 0 P76 £ T GRATEL umyids derézed frpm at
_can be obtained by lam nating a |ayer
1239t aPRiT1go PEIRALIN pBat eneebhdedigidi wirel-Heht candbecome s
4- et hyl -1 - pent ene- based pol ynmer (2) according to the

0 pk egent 20 mesye % on zasi apresépabivh { akd ayerdHss in the

containing (an) other 5 resin(s) or the like. The
4-fed epde- fHdentafnd-hea guesent o yRyent i op ey be g|so i
produced by T-die nnldinghﬁgte_fllnyngy e pgﬁgfnedo%gfln
pdiymgﬂﬂ%?ﬂﬁaﬁﬂgéﬂéﬂ§gﬂQﬂa¥ﬁgugke58§£akh¥8£956§xégéé¥ining

oriente

the specific so0lid titanium catalyst component (I) and

6réén6m§£§iii§"§é£ai§s£m;;ﬁégnén£.(fi)wéé gggaiﬁ;;;bpolymef,
and- this copolymer is formed into a film, thereby cp/d; can
be controlled.
[0105]
Théfilmofthepresentinventionthusobtainedisexcellent
in releasability and also transparency, heat resistance,
anti-fogging property, appearance, and mechanical properﬁies
such as toughness. The film is suitably used as a release
film for producing elect;onic circuit boards, felease film
for artificial leather, wrapping film for agriculture and
foods, and baking carton. The film can be also used as one
laYer in unwoven fabric laminates or laminated paper, which

is a kind of laminate._

- [0106]

L
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after the filmis taken out of the T-die. Oientation
sksi13g-effective to increase strength and. stiffness of

the film [0115] As the nmethod for lamnating a film
contai ning 4-nethyl-I-pentene-based pol yner (1)

and/ or 4-nmethyl -1-pentene-based polyner (2) according

to the present 15 invention as a resin and (a) i

| ayer(s) containing (an) other resin(s) or the Ilike,
[RpeeasaayiBalnentioned, dry |anination and

co-extrusion lamnation. In dry |lamnation, a

si ngteMeayel -fi-peneentabakgd 4Rtk | - genkene-hased jng
polymer (1) and/or 20 4-nethyl-I1-pentene-based
4PREYRRL -(2heaeeakdbageb0 Lhe 'é?se'}till.rnnv.e‘('}.t)'g%bﬂgi%ed as

resinis firstly produced, a’layer containin

r i.0( or_¢ i ke i.s extruded through_a _.
dérsg% ‘gﬁ’gafniﬁé‘k%at%s‘?i n%)fé]ee-ej[la?/%? ad ﬁ?ie?%%bhgjaﬁy t hé©uling
rTEQiﬁ fron1abov§ and . bel ow,, and these |ayers are - .

TanT WAt &, wioH ST U6 12°SPRRS- 1gn. 13071 8530t haed i Bhe like.
effective particularly when the resin layers are
Tharfgelys Giay @@eﬁPlF?]@JVai’éh%Qﬁ Gtsheeliep seef L 1nvs s o eyample,
[0116] On the other hand, co-extrusion |am nation can
reked pat €115sa fayepriontdi ninguit boards, especially for
4- met hyl -1 - pent ene- based pol yner (1) and/or
flexneb hy| ptipesteserbasedopotyger (2) according to the
present invention as a resin and (a) layer(s)

- [ewgiti ning (an)other resin(s) or the like with an

extruder equipped with nulti-layer dice in one step.
Co-extr %?o%éta@nna{)kggeﬁssegosc}f eEDfr?.%gcle\c/ie’circuit boards,

flexible printed circuit boards, multi-layer printed circuit

boards, and the like, a release film is used in hot-pressing
a.copper-—plated laminate board or copper foil through a prepreg
or heat—re.sistant film. Further, in producing a flexible
printed circuit board, when a coverlay film is bonded by
hot-press with a thermosetting adhesive to a mother flexible
printed circuit board with electronic circuit formed thereon,
interposing a release film is a common method for preventing
adhesion between the coverlay film and a hot-press plate.
Inproducingplural single-layer ormulti-layer printed cirlcuit
boards at one time, release films arealso imposed for preventing
adhesion of printed circuit boards to each other and protecting
printed circuit board products.

[0108]
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release films are. increasingly requested to have moisture

10 because nulti-layer |am nation can be conpleted in
sengsgtep. Exanples [0117] Hereinafter the present
invention will be nore 15 g@gcifically described with
Exanpl es, but the present invention is not limted to
these Exanples. The properties of solid titanium

catal yst conponents and polyners obtained i n Exanpl es
and Conparative Exanples were determ ned by the

f ol | 8EngonEenbisnal0ré¢ Deapositinn of Zof iptdpicdsad Umclude
cat al yst conmponent] The titani um and nmagnesi um
peopmenhylpenecanalfy2ed bysi pl 85A8- €83 68 OPoivester films,
spectronetry using | CPS7500 manuf actured by = Shi madzu
f@Qb@@&étsliﬁ_nfi2[11@51,1§]yn§E'o]t%Q7tiQ;6poI9§t ?leﬁgef‘iﬁl?g],t %rficyclic
was determ ned by potentionetric “titration with a

na, . Aut omat.i.c,

sibyer saht £ate. salyytjgn ysing M ran
P {rator nEnu %b?%?éﬁggﬁﬁhFﬁgﬁﬁﬁap ShGYRT G PG &ftone
The ound havi ng.t, or nore ether |inkages ,

r?%ﬁ?esféﬁtqqe%d aﬁﬂfrgtelﬁ‘:éréll\k\%or M B malsh eifal §9e82p§ £ilms
conventional nethods using gas chromatography (GC).

PERREFEACARFYWe250S8® 300 Y o adiddlvd frpmanpusrlay films
catal yst conponent was wei ghed and put in a 50-nil

OYofhfetlike, f| askstidOlacky pnpowaspadtedgt dudi ssohweerials
the solid titanium catal yst conponent, 50 | of

£ dom ithisuf ylmphvhadgder ifsiddoeehrasiuaf ngth @It iayer flexible

circuit boards.  Further, with the recent growing social

awareness to environmental problems and safety issues, these

absorption resistance, rigidity, and anti-fouling property
inadditiontoheat resistance compatiblewithhot-pressmolding
and releas.ab‘ility from printed circui;c béards {including
polyimide résip, epoxy resin, epoxy.resi'n adhesives, and copper
foil) or hot-press plates.

[0109]

The release film of the present invention may be a
single-layer filmcontaining 4—-methyl—1-pentene—bééed polymer
(1) and/or 4-methyl-l-pentene-based polymer (2) according
to the presenf invention as a resin, or it may be a multi-layer
film having a layer containing 4-methyl-l-pentene-based
polymer (1) and/or 4-methyl-l-pentene-based polymer (2)

according to the present invention as a resin and {a) layei’(s)
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standard, and acetone was further added to nake the
skot ah7 volume 50 m. This sol ution was neutralized
W th aqueous amonia, filtered when solid was
remai ned, and the filtrate f% was used as a sanple
solution. [0119] The sanpl e solution was anal yzed by
gas chromat ography (GC) under the follow ng
conditions with GC 14A manufactured by Shinmadzu
ngge pof at 3P Wieh BeOBR X @ol tim B0 cmihotge 20lti-layer
manuf actured by Agilent Technol ogies. Injection unit
f{émpelat urne:e 23 Cod wemn, tveimpst addiresctAf vdrchsanpu®strate,
injection, the colum tenperature was kept at 50C for

£3rNMeRdhfSe, ehevated 0 2306 aay he?é'ﬁﬁef@f@bl@g 35layer
C mn, and kept at 230 C for 20 m nutes . SF-130

R T e T i

anple in

4 CULY obtalne Qnvention rocedur
R B PR RO e SRR SR 1R) e i e Boene
an |nternal standard and t he ether conpound

1P EH BL¥M SR B Srehe RACHEenEhg Yayey ﬁlaéﬁef pErtdift Polymer (s)
concentrations. 10 [0121] The content of the conpound

Of epheserr wrnthyl njeewt &on f of rekeelld)t imtheleasghlility.
titanium catal yst conponent was cal cul ated

[0110]

' Particularly, forarelease filmused inproducing flexible

printed circuit boards, considering cushioning function that

the film is adhered in response to steps at boundaries between

polyimide £ilm and copper foil Vto reduce‘the impact when pressed
with hot-press (hereinafter, abbreviated as “adherence”),
the release film is more preferably a multi-layer film,
particulariyamultilayer film whose outermost layer contacting
te the printed circuit board 1is a layer containing
4-methyl-l-pentene-based pélyrner (1) and/or
4-—methyl-—1—pentene-based polymer (2) according to'the present
invention as ,;a resin.
[0111] |

The thickness of the single-layer film is generally in

the range of 3 to 100 um, but considering the production cost

-and handleability, preferably 10 to 100 um, and more preferably

30 te 60 um.
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fromthe calibration curve and the observed response
sk &5 analysis of the solid titanium catalyst
‘conponent. 15 [ Melt fIOM/ra%§ (MFR)] Melt flowrate
was neasured at a load of 5°Kg at 260C in accordance
with ASTM D1238. In Exanple 12, MFR was neasured at a
| oad of 2.16 kg at 230C. 20 [0122] [Apparent bul k
density] Each polyner was subjected to '
f r eelfaaicieobghcantaanef thienholaieybiyadef: havisngewsrally
. inside volunme of 100 ml. The apparent bulk density
imeshedetargd redl 0 aro 306 massbok thaspakYABy tAe SEAHSOInce
68 the cylinder and the cylinder volune. [Anount of
am®hypiREbiN ifdy { bakek rAppo! Vo&ls SkUr iy i AlRed BYererably
pol yneri zi ng “mononers in- an inert solvent was
| l.ter tp separate into solid polyner 5 (white
1@%ﬁ%§fﬁ§%dg?1ltrate. The pol yner dissolved in the
[4ﬂléfate'mas obt ai ned by renoving the solvent fromthe
|% rate by evaporation. The anmount of polyner in the
filtrate was calculated fromthe foll ow ng equation
[ 0123 the udfdunta s bolynar desdrikedirboraaddtoutermost
W2/ (WL+W2) xI OO W : mass of solid polynmer (white
lagtsin ehniacebned ood fub¥lrammss of e pat gy adisseol v@dtdining
the filtrate of the slurry.
4—methyl—1—pentene—based_ polymer (1). and/ox

4-methyl-l-pentene~based polymer (2) according to the present

invention as a resin, and the thickness of the outermost layer

is preferably 25% or more, more preferably 30% or more, and

further preferably 40% or more of the whole thickness of the
film.
[0113]

There is no particular limitation on the method for
producing the release film of the present invention. | The film
can be produced by extrusion molding, for example, tubular |
extrusion, which is alsc called inflation molc:iing.

When the release film is produced by tubular extrusion,
in orlder to obtgin auniformfilmthickness, itis quite important
to keep a parison extruded out of the cylinder at a controlled
temperature properly selected frorﬁ the range of 50 to 290°C
SCc as to prevent immediate cooling of the parison.

[0114]
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- [0115]

[Tacticity index (t-11) and Content of decane-sol uble
s¥51gomponent] Three grans of the solid polyner was.

wei ghed and conpletely dissfolved in n-decane at 150C,

the solution was cooled to 23C over 8 hours and

filtered, and n-decane in the filtrate was evaporated

to gi ve decane-sol ubl e polyner, mass of which 20 was
nmeasyured, This value was divided by the mass of the

sol | m‘ﬁ%HnJe?Y%.rﬁl@laiS;? ﬁéﬁ@h@@nthﬁ ebtainethey demiamting
of polymer dissolved in n-decane (wW3: content of
3 deyAtecenlrabnéeng domeshyat)l ~ oFme emesdagied polymer (1) and/or
n- decane- sol ubl e conmponent was calculated fromthis
denatbpll-1SBehBaRc6BaskI24A]yVBr I 2W x¥86 APk o TRS prefsent
solid polynmer WB: mass of n-decane-sol uble conponent

ihetB@osOkEAROLYHBR WD W3z CON é)f R ) th
di ssol ved in n-decane (nass@@ |%|ty |é%§%?%t- oCner

hcyla g the follomnng equati on. [0125]
ré@%ﬁ???.tiﬁ. Lae EEﬂ‘gn) (messn _ (wi- V@) /(\/\1+V\2)x| DO
O : . mass of mer
disso? eaeﬁﬁaFF ?Fg?eggf¥ggep§ﬁﬁﬁﬁ§ WRgen § EFY be also
n-%&cane sol ubl e conponent in the solid polyne :
PREMEFGS PYI T 104 eaaindee -t o Toval fiakre rﬂ@:étb@uplytahned as a

terns of the mass ratio of decane-insol uble conponent
nQQpﬁh@ntgdéplm,orltmaybeunl axiallyorbi-axiallyoriented

after the film is taken out of the T-die. Orientation is

effective to increase strength and stiffness of the film.

As the method for laminating a film containing
4—méthyi?1—pentene—based pdlymer (1) and/or

4-methyl-l-pentene-based polymer” (2) according to the presént

_ invention as a resin and (a) layer(s) containing (an)other

resin{s) or the like, there may be mentioned, dry lamination
and co-extrusion lamination.

In dry lamination, a ‘single-layer £ilm containing
4—methyl—1~pentenefbased polymer (1) and/or
4-methyl-l-pentene-based polymer (2) accolrding to the present
invention_as a resin is firstly produced, a layer containing
(an)other resin(s) or the like 1is extruded through a T-die

while that single-layer film is fed near the T-die from above

- and below, and these layers are laminated with a roil. This



15 of the solid polynmer and the polyner dissolved in
SFhe3bltrate. [0126] [Catal ytic activity] The

catal ytic activity was detergg ned by dividing the

mass of the solid polyner yielded per unit tinme by the
amount - 20 of titaniumatons (in mllinoles) in the
solid titanium catalyst conponent used for the

n g%§ rizati.on .%Blocking iactor] The bl ocki ng factor
%g ﬁ‘flcﬁfe RESFLV RAS T dELEPRlNedoNn thEc SFEARC & BWEER 2Te
ASTM D1893-67 as follows: the polynmer was SF-1307 70
lpgefdd GifhercRBSETeN| AREDr AEAGT MABhIARE cYLs pPRUTW t h
a T-die at a cylinder tenperature of 310C and a
(@hilPl-roll tenperature of 60C into a 50-pi mthick
film fromwhich two filns, each 6 cmx 12 cmin
~ Si zeOnwvei€® otiHerOHbndt heseekih-0B 1 WAl Bal @eKESh San laminate
together with their chill-roll sides facing to each
5  aQther cod e - ngwj e
e e Pacen i, By gpovor
der 0 MRa f or m nut es nd .t hen
e e e S e I 42 i S B8 b B esent
.sub%gcted to the Eeeling test, in which 10 shearing
TPOTRET RSP ApPI TRE At 289 dad SRYSH( Sy, CRPERIBIEFAedAPAGther
angl e of 180, at a shearing speed of 200 nmimn with a
rgeEl At 10 thaddkearl tle aneex t Nodet 2200 Preaiut it mudsd -Bypver
INTESCO Co., Ltd., to neasure the maxi num | oad at
diepamarherst4l2Tb-ek% ridiloec lbat naei ghti dicssri-bitfeenive,
(Mv M) ]
10 because multi~layer lamination can be completed in one step.

Egamples
[0117]
Hereinafte£ the p;esent invention will be more
15 specifically déscribed with Examples, but the present
invention is not limited to ﬁhese Examples.
The properties of solid titanium catalyst components
-and polymefs obtained in Examples and Comparativé Examples
were determined by the following methods.
20 [Composition of solid titanium catalyst compdnent]
The titanium and magnesium contents were anélyzed by
plasma emission specﬁrometry using ICPS7500 manufactured by
Shimadzu Corporation.

[0118]



10

component, 50 ul of di_—n—buty“l prhthalate is added as aninternal |

Wth a gel perneation chromatograph (GPC) (alliance
sg0?907nanufactured by Waters Corporation), a GwHtype
col utm manuf actured by Tosg& Cor poration, and
o- di chl orobenzene as an el uent, the wei ght-average
nol ecul ar wei ght (Ma) and 20 nunber-average nol ecul ar -
wei ght (M) relative to polystyrene were neasured to
obtain the value of MvW Wh. [0128] [Content of
st r uEreir adl opgns codertiengd Wasomd3e Alimedl lefi poexsepbmetric
4-met hyl -1 -pentene or Cl2_20 a-olefin in _
tihtdechoe- sdlthbl € SE1330Q7 rilt rgoapenentl ohhenLion ent rehuma
structural units derived from(a) C311 -olefin (s)
A@%@ﬁ@ﬁié'n@ﬁ@ﬂaﬂdﬁenha%ﬁ?da%dﬁgjClgyzoﬂifgﬁﬂ%?r‘éé%gyo
in the n-decane-sol ubl e conponent was” determ ned by
; magneti ¢ resonance (NVR). NMR spectroneter:
C%£§é§ %Oﬁhnufactured by JEOL Ltd. Sol vent:
benzene- d6/ o- di.chl or obenzene m xed. solvent Sanple
conc ?F%P?BHW%EF‘P&%%UO@/W%? eSBeY N kRS HrBRRARR Eed
conditions: Pulse interval 5.5 sec; Scan nunber 10
by R rave dSuEBHent ( Yemigsr atgrly ZEZ0OYTHENpeakiarea mathods
obt ai ned for each of the following signals in the
usBEG NS specemamogesphgtedGander the above conditions
to calculate the nolar content (nol) of structural
uni tSpetteird ived Ty omdhe cazob edd BES) LxGePtitanium catalyst
4-met hyl -1 -pentene 15 in the copol yner using the
cén%ér@ﬂ@gv@%i@'ﬂedTgﬁgaﬁ§EoﬂﬁthSO&H'PSX?‘%u ric flask,
h the nole

cal cul ated from e nol ar” content an cul ar

acetone was added to dissolve the solid titanium catalyst

- standard, and acetone was further added to make the total

15

20

volume 50 ml. This solution was neutralized with aqueous

ammonia, filtered when sélid was remained, and the filtrate
was used as a sample solution.
[0119]

The sample solution was analyzed by‘gas éhromatography
{GC) under the following conditions with GC-14A manufactured
by Shimadzu Corporation with .arDB—WA}.{ column (30-cm .long)
manufactured by Agilent Technologies. |

Injection unit temperature: 250°C

Column temperature: After sample injection, the column
temperature was kept at 50°C for 2 minutes, elevated to 230°C.

at a heating rate of 15°C/min, and kept at 230°C for 20 minutes.
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wei ghts of a-olefins corresponding to the structura
sgHmic: [ 0129] Conononer content (nolo) =
[ P2/ (Pl +P2) ] xI 00 20 P1: arognd 46 ppm side-chain CH2
in 4-nethyl-1-pentene (represented by (Pl) in the
follow ng formula) P2:conononer' sside-chain
CH2di rectly bonded to the main-chain nethylene
s:eﬁresented by (P2) in the follow ng formula) The
[ cal shift of P2 depends on the structure
ofa-ol efin SF-1307 72 conononer: 21 ppm for
pr op3A e r 2gappnkiediu- but ene, and around 35 ppm for
1- hexene and higher |inear a-olefins. The a-olefin
cop@olmenn chhoberatentifi edl pasad on the ratio of
absorption intensity around 35 ppm and that around 30
ppMsanp (d130] e tFosnuba1dRE: (PL) (P2) [0131]

[ Content of structural units derived from C3_11

a- ol ef id%]ﬁ%iox%o(ﬁ%r'@ ]h¥JJ 'sl ) B%@tagﬂ%dorbyde?%r}\ﬁ%teidonal

Cl2_20a-olefin 1 n polymer e conteéent was
by 13C-NVR si.milarly to the ontent of structura
peetiE il bE Ml Fadharas G 1uE B faeise R £ -n-buty]

4- et hyl -1 -pentene or the Cl2 20 a-olefin(s) in the
PR - 891 8B e idGRssHenttan@ara18ap [l S the porempound
(TmM] Wth a differential scanning calorineter (DSC),

- reygdsented by general formula (1) in different

concentrations.

[0121]

mwTﬁeéaﬁééﬂtoféh;compouhdfgggé;entedgygeneralformula
(1) in the solid titanium catalyst component was calculated
from the célibration curve and the observed response in GC
analysis 6f the solid titanium catalyst component.
[Melt flow rate (MFR)]

Melt flow rate was measured at a load of 5 kg at 260°C

. in accordance with ASTM D1238.

In Example 12, MFR was measured at a load of 2.16 kg

at 230°C.

101221

- [Apparent bulk density]

Each polymer was subjected to free-fail-through a funnel

inU:acylinderhavinganinsidevolumecﬁf100ml. The apparent

. bulk density was determined from the mass of the polymer'in



PYRI S-1 manuf actured by PerkinElmer, Inc., under a
seifregen SF-1307 73 atnosphere, 5 ng of a sanple was
heated at 280C for 5 mi nut es;p o melt, cooled to room
tenperature at a cooling rate of 20 C/mn to
crystallize, kept at roomtenperature for 10 m nutes,
and heated at a heating rate of 10G mn to obtain an
~endothermic 5 curve, in which the peak tenperature was
thegavddades ene fbkt cyginpeimtvolud®33] [ Tensil e

el ongation at break] (Toughness) The pol yner was
[Poomed oft pod yRemmihhifd¢k cdumghel | speci men 10 of ASTM
type-1V with an injection-nolding machi ne, M/0B

manuhagouiad by IMELK! (80 a:i nlddd by @018k i 114k .
tenmperature of 290@ and énrm t?r?’pélrature tsoc o

Ehgng]\:'gbggureﬁpwwl%tlt%h@%%e\r%%f)[ae & eJC_:Itl d toltc? polymer

t ensi test to neasure ongatio
15 with ASTM D638, at a tensile

> Qéggs Sforlslgﬁ ri-ﬂarf%wta%er%%?.P@lwa?érﬁéﬁs%gﬁer in the

l\/gg - 2005 manuf actured by | NTESCO Co., Ltd. [0134]
fi ﬁﬁﬁFeWESLE] opppépafdty BAMBY 156G sPLEANUAISE Bhestiltrate

conmponent [A-i)] - 20 Seventy-five granms of anhydrous
bﬂagﬁ@@ﬁam’c@hherlﬂée aBouBt gfobodemane inamthe3@8.13 rgtef was
2- et hyl hexyl al cohol were heated at 130C for 3 hours
cébcplatedditbe tkractbdhowiher eBMadiohonogeneous

solution was obtained. To this solution was added

(482519 of 2-nethyl-2-n-propyl -1, 3-di et hoxypr opane

( MPEP) , :

10 Amount of polymer in filtrate (mass$%) = W2/ (W1+W2)x100

m Wl mass of SOlld polymer (whlte SOlld) fiiéééééwééfww'
W2: mass of polymer dissolved in the filtrate of.the
slurry.

[Tacticity - index ‘(t—II) and Content of decane-soluble

15 component]
Threegramsofthesolidpolymerwésweighedandcompletely
_dissolved in n-decane at 150°C, the solution was cooled to
23°C over 8 hours and filtered, and n-decane in the filtrate
was evaporated to give decane-soluble polymer, mass of which
20  was measured. This value was divided by the mass of the solid
polymer initially weighed to obtain the content of polymer
dissolved in n-decane ‘(w3: content - of decane-soluble
component) . The mass of n-decane-soluble component was

calculated from this content.



SF-1307 74 and the solution was further stirred at
s¥aGGpHhor 1 hour. [0135] The honpbgeneous sol ution thus
~ obtained was cooled to roo éenperature, and 30 nml of

t hi s honogeneous sol ution wa 5 injected dropw se

over 45 mnutes into 80 m of titaniumtetrachloride

that was kept at -20C and stirred. The  tenperature of

the liquid mxture was el evated to 110C over- 5.8 a
[Rédrd, here was added 0.42 g of | | '

2-met hyl - 2- n- propyl -1, 3-di et hoxypr opane, and the

sol uWBon WOxwAgisDirred at the sanme tenperature for 2

hours. After conpletion of the reaction for 2 hours,

the RixtgeresWas gbhggrgglyhgrhot to collect the solid.
This solid was again suspended in 100 ml of titanium

t et ragehl or.i £ » sion _was _ _heated agai,n at
1100 oo hour S 5 P S ORI R i B B vmes
m xtyre was, filJtered in hot to collect the solid, and
> the @%riaoagénﬁa% eaoiﬁ%?BuﬁﬁF§°%ﬁ?ﬁ 9D udeaRRe afasSSt)
hexane wuntil no free titanium conpound was detected
in t ha“hashrigndemetseli das cahrtuhncadalsisy comfoddnwing
- [A-1] prepared by the above procedures was stored as
e@udgetane slurry. Part of the 20 slurry was dried to
anal yze the catal yst conposition. Solid titanium
[ehta) yst conponent [A-1] thus obtained contained 3.6
mass% of Ti, 18 mass% of My, 56 mass% of O, 10.6
- massPacofc 2 yeihvdg 2;@-— pf.ppyﬁlagss?{ di et poxypy P@Ei‘%%)‘}%o

2.3 mass% of 2-ethyl hexyl alcohol residue.
10 Wl: mass of solid_polymer

W2: mass of polymer dissolved in filtrate of the slurry

W3:massofn—decane—solublecomponentinthesolidpolymer
Namely, t-II is an index to evaluate tacticity in terms
- of the mass ratio of decane-insoluble component to the total

15 of the solid polymer and the polymer dissolved in the filtrate.

[0126]
[CatalYtic activity)

The catalytic actiﬁity was determined by dividing the

mass of the solid polymer yiélded per unit time by'the amount

20 oftitaniumatoms(innﬁllimoles)inthesolidtitaniumcatalyst
component used for the polymerization.

[Biocking factor)

The blocking'factor (g/cm) of the film was determined

in accordance with ASTM D18593-67 as follows: the polymer was



75 [Polymerization] In dry nitrogen streamat room
stenmpetature, a 1l-liter polynerization reactor was
charged with 400 m of 4- g hyl -1 - pentene (dried over
activated al um na under dry nitrogen), 300 m of
hydrogen, 0.5 nmol of triethylalumnum and 0.0016
mmol (in ternms of Ti) of solid titani um catal yst
component [A-1]. The inside of the reactor was kept at
feorsd vHiid: Bheapot § ki betibng wessperef eqniédpéorwilttha T-die
After that, the powder was taken out of the reactor
at lr opyndét teapieanrtuke sashed ok kd ahex a1, rald cefpedature
over ni ght under reduced pressure at 80C to yield
of 180 % gi:0fo & U YFerchikhe Mneperdi s ofi hhewoP@kYRR! each
obt ai ned were eval uated. The results are shown in
Table 1b. [[0136L. .15 ‘ I P ri.zati on_was
O et rormed otn Pirry VEXEES b "R Gidsshst gpagied
' ney . re,. 4.mM of. 1-decene,was added as a
5t e TR e ueb - 5PEE atRs ) 2RChEn: BRetaghotner;
. the polynerization tenperature was 50C. The
it oSLACKesVRF  REDE PEIY e tEBERI Hetd wepba by dlledtesd, with
‘The results are shown in Table 1. [Exanple 3]
My ppepyof rniesti it wirf are ssolHiadk o e adnatatl@l0y st under a load
conponent [A-1]] In a 200-m four-necked gl ass
off dakPer far t30 aishivasgr anSFehd07cdbled to room temperature;

and the stack was subjected to the peeling test, in which

10 shearing force was applied at a load of 200 g, with a shearing

aﬂgie of180°, at a shearlngspeed of iOO mrn/miﬁ w1tha Vx:rérsatile 4
material tester, Model¥2001 manufactureci by INTESCO Co. ,. Ltd.,
Lo measure the maximum load at separation.
[0127]

15 [Molecular weight distribution (Mw/Mn)]

With a gel permeation chromatograph (GPC) {alliance 2000
manufactured by Waters Corporation), a GMH-type column
méﬁufactured by Tosoh Corporation, and o-dichlorobenzene as
an eluent, the weight-average molecular weight (Mw) and

20 number-average fnolecula;: weight - (Mn) relative to polystyrene
were méasured to obt.aj_n the value of Mw/Mn. |
[0128]

[Content of structural units derived from Ci_i; a~olefin except

4-methyl-l-pentene or Cis.z90 o-olefin in n-decane-soluble



in dry nitrogen stream were charged 8.36 ml of dry
s eiﬁ@% and 1.66 m of a decane solution (1.0 nol/I in
of AI) of triethyl alun1nun1 Here were added
26. 5 m of a decane slurry 7Jof solid titanium
cat al yst conponent [A-1] (containing solid 5 titanium
catal yst conmponent [A-1] in an anount of 0.83 mmol in
terms of Ti, or 1.1 g in terns of mass) and 4.98 ni
cbBp8negrjof 3-nethyl-|-pentene. The m xture was
stirred for 45 mnutes while the tenperature was kept

at Zﬁﬁét@oﬁﬁéﬁknofp%%Q%E%@§ fé%gu&%t@é% 1AdAﬁgq$\ML 3-11

contained 3 g of a polyner pér “gram o
L Pol t
° bﬁé%ﬁ?éiﬁ%n%%é—gs aF RS inarer PsEqr&(% P nspP oo b Ein (5

g g gregﬁ gnerlzatlon catal yst [A-i] was used
B a%e fan oF P U+ & SRR RN I WA deSRFFHERC PA- Dpclear
to yield 77.3 g of 15 a polymer. The properties of the
MPBPGHEF BBEArARESWENER) eval uated. The results are
shown in Table 1. [0137] |[Exanple 4] Polynerization
NMBRsspertoenedest nESar 4901 andxafptended 2P EECEPLtd hat
0.0028 mml (in ternms of Ti) of solid titanium

5@hvamystb@@ﬂ@@@ewu/dJ&LHhEM%bﬂéﬁ%éné4mﬂxé&:s%l%%%&ne
was added as a conpnoner besides 400 of

S&mPEs hWbndeapers 0 -
ofEEIPénet hr;/IéZ n- %Irkg?)y 5[1?_) %ygilet hd JS/Jp %rp Sn%l EI‘\%EP) was

M 4 nd th ol ynmeri zati.o erature was
%%gc oe@?g‘?" Eépﬁn ?Fﬂﬁ%% IR ptc? S¢pa number
léﬁwerﬁéfssuroefmetrbte é’r!zgenfattuorbé a1|20 °-dC

15

- 20

signals in the 3C-NMR spectrum recorded under the above
C.‘OndlthI‘lS to calculate the melar content (mol$) of structural
units derived from the a-olefin(s) except 4-methyl-l-pentene

inthecopolymerusingthefollowingequation. Themass content

(mass%)wascalculatedfromthenmlarcontentandthenmlecular

weights of o-olefins corresponding to the structural units.
[0129]

Comonomer content (mol%) = [P2/(P1+P2)]x100

P1: around 46 ppm, side-chain CH, in 4-methyl-l-pentene

(represented by (Pl) in the following formula)

P2:comonomer'sside—chainCHZdirectlybondedtothenmin—chain

methylene (represented by (P2) in the following formula)

ThechemicalshiftofP2dependsonthestfuctureofu-olefin

The peak area was obtained for each of the following
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were evaluated. The results are shown in Table 1.
sF0138y [Exanple 5] 5 Polynerization was perforned
simlarly to Exanple 1, ex t that 0.0036 mmol (in
terms of Ti) of solid titanium catalyst conponent

[A-1] was used, 4 ml of 1-decene was added as a
conononer besides 400 m of 4-nethyl-I|-pentene, 0.5

nmmol  of cyclohexyl met hyl di net hoxysi |l ane (CMVB) was
cpupnhBeraddéd prr0 famd piheopodyeer 27 appon foenpetbattene, and
was 50C, to yield 57.1 g of a polyner. The properties
apbuhbfie3 popprrefowlit-diecsethevenel hevakual efdeatThe-sBsti4sS. The
are shown in Table 1. [0139] [Exanple 6] 15 .

a[—B’E@E@ﬁa&b?BlQEe{%OUaH biet %B'e%@l%te@ X)%tse‘bo@?lo%@ ratlo of
[A-2]] id titanium catal yst conponent [A-2]

SJESERE st SIPLLEELY LB BTRLe LSS g 0 oo

?gggﬂ after the heating to 110C in preparing solid

' ium cat al yst 20 conponent [A-1] in Exanple 1.
Solid tltanlun1catalyst conponent [A-2] thus obtained
[Eﬁﬁ?%%ﬁeﬁ h. 4 nmass%of Ti, 18.0 nass%of My, 56 nass%

[0131]
[Content of stfuctural.units derived fron1C§¢1a~olefin except
4~methyl—1—pentene-or Clwgou¥olefin in polymer]

The content was determined by *3C-NMR similarly*to the
content of structural units derived from the C}{l@fOlEfin(S)

except 4-methyl-l-pentene or the Cis-pp a-olefin(s} in the

n-decane-soluble component.

[0132]

' [Melting point (Tm)!

With a differential scanning calorimeter (DSC), Model

PYRIS~I manufactured by PerkinElmer, Inc., under a nitrogen



15

20

except that solid titanium catal yst conponent [A-2]
g _§3g§ed, 4 nl of 1-decene was added as a conpnoner
esides 400 m of 5 4-nethyl-]-pentene, and the
pol ynmeri zati on tenperature Wets 50C, to yield 87.7 g
of a polyner. The properties of the polyner obtained
were evaluated. The results are shown in Table 1.
[0140] 10 [Exanple 7] [Preparation of solid titanium
agatabysreconmpaneita [sar}]l]le wSel hdatediany ggpcat by minutes
conmponent [A-3] was prepared simlarly to Exanple 1
texeapt, ¢heled8oxdbnOf empBedz Hh ek 5 bod1dhELAVYPE 9BARG Y 1,
(DEEP) was used in place of 15
ta- - r -1, 3-die e: (MR .an
%m&1215bpf)5é§%‘é2_a§] §Og§/nl %%ﬁggﬁ%%gg%g £ MR ?ﬁné.nwggs, and

that" 0.42 g o eth OXYypr opa
ter the_ heatin 110C.n _preparjng solid ,

N e P AroRe anpotene AL PR ghdgsneamic

titani.um catal yst conponent [A-3] thus obtained
C%}ﬁ?ailﬁe‘ﬂh%?%tﬁﬁs%%;%lb efperaguge s Ia o rags a2t smelting

mass% of C, 8.9 mass% of 2, 2-diethyl-1,
PALRE et hoxypr opane, and 1.7 mass% of 2-et hyl hexyl

al cohol residue. [Polynerization] Polynerization was
[pe?3brned similarly to Exanple 1 except that solid

titanium catal yst conponent [A-3] was used in place

[¥nd80Y dfon@it{dh Wt oradie] d(BQugihfsp pol yner. The
properties of the polyner obtained were eval uated.

The #&spbb SmBLGr S eWRLLA 1 nt3PLS hin—thi ek dumbbell specimen

of ASTM type-IV with an injection-molding machine, M70B

manufactured by MEIKI Co., Ltd., at a cylinder temperature

of 290°C and a mold temperature of 60°C.

The dumbbell specimen obtained was subjectedtothe tensile
test to measure t‘he tensile elongation at break, in accordance
with ASTM D638, at a tensile speed of 50 mm/min with a versatile
material tester Model-2005 manufaétured by INTESCO Co; ’ itd.
[0134]

(Example 1]
[Preparation of solid t‘itanium catalyst component [A-1]]

Seventy—fiﬁe grams of anhydrous magnesiumchloride, 280.3
g of decane, and 308;3 ¢ of 2-ethylhexyl alcohol were heated

at 130°C for 3 hours to proceed the reaction, thereby a

- homogeneous solution was obtained. To this solution was added

18.5 g of 2-methyl-2-n-propyl-1,3~diethoxypropane (MPEP),
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[0141] 5 [Exanple 8] Polynerization was perforned
gpLatharly to Exanple 1, except that solid titanium
catal yst conponent [A-3] was,,used, 4 nl of 1-decene
was added as a conononer besides 400 m of

4- et hyl -1 -pentene, and the pol ynerization tenperature
was 10 50C, to yield 83.8 g of a polyner. The

properties of the polymer obtained were evaluated
affethesapistape whowhuirnheTabtérted] 814200 °¢ Ekanpl en®jr.

15 Pol yneri zation was perforned simlarly to Exanple
[AI135except that solid titanium catal yst conmponent

[A-3] was used, 4 m of 1-decene was added as a

COnDPH@EhoﬁgééﬂgéuéogoﬁthEnﬂ%Hﬁgrﬁ%télﬁ%ﬁ“ﬁ@@ cQo@éd to
: of cyclohexyl met hyl di met hoxysi | ane ( CMVb)

t d,

ré%ﬁe@ﬁ.%@&a@nﬁdﬁ@t 900 | 0 A ..
Th f th I b d

Qb 8BS o HRRPuA ST R tock 1 E2FEe shomite 180 Fob @t 5 o fant un
[0143] .  SF-1307 80 [ Exanple 10% [Prqparatlon of solid

t?‘?%%\ HPF £@® alfSC cOAponet [ AL4]120 Sl pEdt ittdringd.  The

cat al yst conmponent [A-4] was prepared simlarly to
tENRerph bule exfc épite flhamitomdxguok was elevated to 110°C over

5.8  hours, here was added 0.42 g of
2-methyl-2-n-propyl-1, 3—-diethoxypropane, and the solution

was stirred at the same temperéture for 2 hours. After

Completimnofthereactioﬁfdr!}hours,theﬁdxturewasfilteréd

in hot to collect the solid. ”This solid was again suspended
in 100 ml of.titanium tetrachloride, and the suspension was
heated again at 110°C for 2 hours to react. After the reaction,
the mixture was filtered in hot to collect the solid, and
the solid was washed thoroughly with 90°C decane and hexane
until no free titanium compound was detected in the washihg5
The‘solid titanium catalyst componenf [A-1] prepared by the
aboﬁe procedures was stored as a decane slurry. Part of the
slurry was dried to analyze the catalyst compositidn. Solid
titanium éatalyst component [A-1] thus obtained contained
3.6 mass% of Ti, 18 mass% of Mg, 56 mass$ of Cl, 10.6 mass$
of Z2-methyl-2-n-propyl-1,3-diethoxypropane, and 2.3 mass$

of 2-ethylhexyl alcohol residue."
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5 2-net hyl - 2-n-butyl -1, 3-di et hoxypropane (BMEP) was
sesedghn place of
2-met hyl - 2-n- propyl -1, 3- dlegg xypropane (MPEP) and
that 0.48 g of 2-nethy| utyl -1, 3-di et hoxypr opane
was used after the heating to 110C i n preparing solid
titanium catal yst conponent [A-1] in Exanple 1. Solid
tltanlun1catalyst 10 conponent [A-4] contained 3.8
(ABs¥mebizationB. 0 mass% of My, 57 mass%of O, 11.6
mass% of  2-net hyl - 2-n-butyl -1, 3- diethoxypropane and -
1.4 mmss®f ofiitPegbhykhexyh ékCQB@h %@ﬁp@%ﬁture, a l-liter
[ Pol ynerization] 15 Polynerization was perforned

pp§lﬁméﬁﬁiati@hEx§€BE%o% W ep Eh%@&é%sohhgpthﬂgﬁtene

catalyst conponent [A-4] was use
besi des, 400 , .
A e e e e AR TR RO RoraTR At aﬂuwéﬂﬁepa%a:edry

[ of a polyner. The properties

nil\?ls?% )p’olipg)e}/“lZ %ﬁﬁ’ﬁgﬂ%ﬂm e5é‘i¥f§llu§tfe§rl¢ﬁg}’ilé%9mwum,
are shown in Table 1. [0144] [Exanple 11]

anpr Gt ch i of (gvIterms wodniTim odt abysd tomponemt catalyst
[A-5]] Solid titanium catalyst conponent [A-5] was

CoreprTed [8F-11307TB: isshild ard ywheorExanplevds axgrPht 60°C,
that 17.1 g of

ar®i netdypo Dymte 101 2Py 1 o - WBs hoxy £ SrRtHOXYPr epane LMPEMP)y ¢
was used in place of

t e Riad - 2R BE I 3G o] n P). an .
thgﬁiO éé g ofagﬁ%lﬁ%mhﬁ% @%Q %XQEQB? ghréﬁgﬁ %lftratlon,

JEH&)H%@E*L‘B&%%&%E‘& g\@ls éj%)%%r%lg%t under reduced pressure

at 80 C to yleld 113 9 g of & polymer ' The properties of the o

_polymer obtained were evaluated. The results are shown in

Tabld 1.
[0136]
[Example 2]

Polymerization was performed similarly to Example 1 to

“yield 85.4 g of a polymer. Here, 4 m) of i-decene was added

as a comonomer besides 400 ml of 4-methyl-l-pentene, and the
polymerization temperature was 50°C. The properties of the
polymer obtained were evaluated. The results are shown in
Table 1.

[Example 3]
[Prepolymerizationcn1solidtitaniumcatalystcomponent[A~l]}

In a 200-ml four—necked'glass reactor with a stirrer,
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the heating to 110C in preparing solid titanium

At Io)est conponent [A-i] in Exanple 1. Solid titanium
catal’yst conponent [A-5] thus obtained contained 2.8
nmass% of Ti, 18 mass% of My/®56 mass% of Cl, 13.1
mass% of 10 2 -nmet hyl -2-n-propyl -
nmet hoxy- 3- et hoxypropane, and 1.2 nmass% of
2- et hyl hexyl al cohol residue. [Polynerization]
iPoldyyemiizatdgem veetsr e, f arared sidddead |9, 30 Xxaplerl.decane
except that solid titanium-catalyst conponent [A-

nas 1Usedm115 74 amieehnd agd LY
abeS| des ZHOO m aof © 4nnetg§;9/ﬁj-elg?igg?}%egeﬁgl?g ??10@ B al)

e r t ield 57

Ogoép%r@gneﬁfﬂ elltp‘riggerkfe%% V?e Fﬁge%% n%rnx ?geﬁgge Slurry
e eé/ial uated. The results are shovvn i.n Tabl e

ST S0t FRRaiBI T 11 5k EOMACR ol et 48RRI Hing solid
reactor was charged with 400 nl of heptane, 75 nl of
thyaRdgBn Cag aly simermeprent ef Ay LAl &R ALNEMOER OSKd) 3 mmol
cycl ohexyl net hyl di net hoxysi | ane (CWB), and 0. 004
ipmbkerpsnotelis of Ti} of isotédms i dAnhass Catmd Y6198 ml (3.3
conmponent SF-1307 82 [A-3] obtained in Exanple 3.

gPoloYmex-irad H - Wase itedrfor methe fatxdubhe Wpbkeskhsida ebr 45
the reactor was kept at 70 C and propylene was fed at

. m@nggégew&ﬁg§§uiﬁeoﬁeﬁﬁérg%@reTagspQ§g§% yesohaken , qyf, ..

of the react or t hrou filtration ed wth hexane
oBeBS AL Eed-QvatrLall. vadsy reduced pressure st BOC Lo, .

QO|¥rar o?tsoﬂeg titanium catalyst component [A-1].

15

20

[Polymerlzatlon]

Polymerizationwas performed similarly toExample 2 except
that prepolymerization catalyst {A—l] was used in place of
solid titanium catalyst component [A-1] to yield 77.3 g of
a polymer. The properties of the polymer obtained were
evaluated. The results are shown in Table 1.

[0137]

[Example 4]

Polymerization was performed similarly to Example 1,

.except that 0.0028 mmol (in terms of Ti) of solid titanium

catalyst component [A-1] was used, 4 ml of l-decene was-added
as a comonomer besides 400 ml of 4-methyl-l-pentene, 0.5 mmol
of 2-methyl-2-n-propyl-1, 3-diethoxypropane {MPEP) was further

added, and the polymerization temperature was 50°C, to yield
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were evaluated. The,results are shown in Table 1.

S&Qﬁ% 7 [ Conparative Exanple 1] 10 [Preparation of

soli"d titani um catal yst conponent [A-6]] Preparation

of solid titaniumcatalyst cbfiponent [A-6] was tried
simlarly to Exanple 6 except that 17.1 g of

2-nmet hyl -2-ethyl -1, 3-di et hoxypr opane (EMEP) was used

in place of 2,2-diethyl-I, 3-diethoxypropane (DEEP) in
5ar.épar biga spd 1 gindb, t imhan pdHeaitalass b rCOARORENmd At ained
in Exanple 6. However, no solid titaniumcatalyst

weREP RNt e . 0btaE Neds,, begause FHSwnC§Ba%¥§%e 1
conponent was enul sified and isolation of Solid by

Bakghil tration was inpossible. [0147] 20 [Conparative
Exangle 2] [Preparation of solid titanium catal yst

onponent_.[A-7]] Solid titanium catalyst conponent
[ﬁﬁgg?ﬂﬁaé]prepared simlarly to Exanpl e 6 except that
22.7 _g.of 2-isobutyl-2-isopropyl -1, 3-di et hoxypr opane
( BPEBP LW rdged ipnsmap3greBaorhed pranklafly to Example 1,
2-nmet hyl - 2- n- propyl -1, 3-di et hoxypropane (MPEP) in
eprepéar ithgtsél.i0d 36 mawilumicattad st «cHmonerft oA-i2] titanium
Exanple 6. Solid titaniumcatalyst conponent [A-7]

ctbuag yeht absipenegontzai Mee =3 3sRSSYRl oF 1-48cOn8BesI0added -
of My, 57 mass%of C, 5 3.2 mass% of :

a2-ididncidl BLoBves! 439 L LLIORRESRSIE: B0 eded 0.5 mmo1

o of 2-ethyl hexyl al cohol residu

of cyclohexylmethyldimethoxysilahe (CMMS) was further added,

and the polymerization temperature was 50°C,'to yield 57.1

g of a polymer. The properties of the polymer obtained were

evaluated. The results are shown in Table 1.

[0139]

[Example 6}

[Preparation of solid titanium catalyst componenf IA=-21]
Solid titanium catalyst component ([A-2] was prepared

similarly to Example 1 except .that no

2—methyl—2—n~propyi—l,3—diethoxypropane (MPEP} was added

after the heating to 110°C in preparing solid fitanium catalysﬁ

coﬁponent [A-1] in Example 1. Solid titanium catalyst

component [AFZ] thus obtained:éontained 4.4 mass% of fi, 18.0

mass® of Mg, 56 mass%¥ of Cl, 9.5  mass% of

2,2—diethyl—l,3—diethoxypropane,andl.8mass%of2—ethylhéxyl

-alcohol residue.
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[ Pol yneri zation] Polynerization was perforned
sflLikharly to Exanple 1 except that 0.004 mmol (in
terms of Ti) of solid titani catal yst 10 conponent
[A-7] was used to yield 102.4 g of a polyner. The
properties of the polynmer obtained were eval uated. The
results are shown in Table 2. [0148] |[Conparative
Exanpl e 3] 15 Polynerization was perfornmed simlarly
[PolPxanpkation] except that 0.004 mmol (in terns of Ti)
of solid titanium catalyst conponent [A-7] was used
and BolimefidaHESLN@aWaDe Gk ASs An COAPNPNEE Boshdes 1,
400 M of 4-nmethyl-1-pentene and the pol ynerization
ek r - ' . f ra_pol r.
gapEra g ag ?9’%%2‘1{1& élé@ég%%?acl%rﬁ@%n\%&%e [2-P?' Vi® seq,

The properties o pol ymer
| uated, The results. are shown in Table 2. [0149
4[e%gn%§r§t?§/%er§<awnapsf ea%]ie(% P epardti gt 6199 %S t%dﬂ frh of
49at€%¥ft coqgonent LA—S%% SF- 1307 84 Preparation of
sOF THERRT RS af§t LEBPORYRETE-ARS] onnagPeragure was
simlarly to Exangle 6 except that 24.0 g of
58.Fsobat yiebdi 8dpénoypLl a3 pdilatisaxy pFbpape opBPNERE wds the
used in place of
pelymehybbaingd opyte leBadizetbaxyprnpapesiintb prepahold in
solid titanium catal yst conponent [A-2] in Exanple 6.
Tdlewever, no solid titanium catal yst conmponent was
obt ai ned because the reaction systemwas enul sified

[@ ] sol ation of

[Example 7}

15

20 -

[Preparation of solid titanium catalyst component [A-31}

Solid titanium catalyst component [A-3] was prepared

similarly to Example 1 except that 18.5 q of

-2,2-diethyl-1, 3-diethoxypropane (DEEP) was used iﬁ place of

2-methyl-2-n-propyl-1, 3~diethoxypropane (MPEP) and that 0.42

g of 2,2-diethyl-1, 3-diethoxypropane {;ias adde.'d after the
heating tb 110°C in preparing solid titanium catalyst component
[A-1] in Example 1. Solid titanium catalyst component [A-3]
thus obtained contained 3.6 mass$% of Ti, 19.0 mass% of Mg,
56 mass?% of Ci,' 8.9 mass% of 2,2-diéthyl—1,3-—diethoxypropane,
and 1.7 mass% of 2-ethylhexyl alcohol residue.
{Polyme.rization]

Polymerizationwas performed similarly.to Example 1 except

that solid titanium catalyst component [A-3} was used in place



solid by hot filtration was inpossible. [0150] 10
Sk£@§?erat|ve Exanpl e 5] [Preparation of solid titanium
cat al yst conponent [A-9]] §%|Id titani um catal yst
conmponent [A-9] was prepare simlarly to Exanple 6
except that 19.9 g of

2-isobutyl -2-isopropyl -1, 3-di net oxypropane (BPMP) was

used 15 in place of
°2- Hethylto2yaepdofgl 41g B Tizephayypropalise ipropeeiass B the
solid titanium catal yst conponent [A-2] in Exanple 6.
pSbymelr t o tani vl cabakystracogpenent Thé- 9bshhys 9btatRsgn in

contained 4.1 mass% of Ti, 17.0 mass% of My, 57 mass%
71, 15.9 mass% of

2-isobutyl -2-isopropyl -1, 3-di net hoxypropane, 20 and

(@1 4y yrass% of 2-ethyl hexyl al cohol residue.

[Po ynerlzatlon] Pol yneri zati on was perfornmed

[ rI to Exanple | except that 0.004 mmol (in
[?xﬁﬁ%ﬁ i) of solid titanium catalyst conponent
[A-9] was used to yield 108.8 g of a polyner. The

SF ESorTEs 1 iRl t ves spripempdl yiiev lebilai rfed Evemeple 1,

eval uated. The results are shown in Table 2. [0151] .
efTarpahati vel Edanpt an Bim SaPaliyerr campbaen e -BEr asnesed,

simlarly to Exanple 1, - except that 0.004 mol (in
4u@Umﬁfaﬂdﬁbknm=msﬁIaﬁdbutaalunboﬁéh@hé%tbégﬂaegeﬁéo ml of

[A-9] was used, 4 ml of 1-decene was adde as a

4%mﬁﬂmr~ﬂé@§dé}?§, %@h@fpﬁﬁePYEaﬁl&?nE%eraaﬂgre was

10 50°C, to yield 83.8 g of a polymer The properties of the

o polymer obtalned were evaluated The results are showntln
‘Table 1. |
[C142]
[Example 9]
15 Polymerization was performed similarly to Example 1,
excebt that solid titanium catalyst compoﬁent [A~3] was used,
4 ml of l-decene was added as a comonomer besides 400 ml of
4-methyl-l-pentene, 0.05 mmel of
cyclohexylmethyldimethoxysilane (CMMS) was further added as
20 an organosilicon compound, and the polymerization temperature
was 50°C, to yield 58.7 g of a polymer. The properties of
~ the polymer obtained were evaluated. The results are shown

in Table 1.

[0143]
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pol ymeri zation tenperature was 50C, to yield 99.8 g of
s@-19qpol ymer. The properties of the polyner obtained
were evaluated. The results are shown in Table 2.
[0152] C 0 NTM$m' ONM'-1 pr OWz Mm ('t N
O~"0U.-l M.yM.im4a0 Ca-U ONQ@ NN
-y W'y nWR MOmMPMMmMmmMN OUPOONA o
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[Preparation of solid titanium catalyst component [A-4]]
Solid titanium catalyst component {A-4] was prepared
similarly to Example 1 except that 19.9 g of
Z2-methyl-2-n-butyl~1, 3-diethoxypropane (BMEPj was used in
place of 2-methyl-2-n-propyl-1,3~diethoxypropane {MPEP) and
that 0.48 g of 2—methyl-2~n—butyl—l,3*diethoxyprdpane was
used after the heating to 110°C in preparing solid titanium

catalyst component [A-1] in Example 1. Solidtitaniumcatalyst

component [A-4] contained 3.8 mass% of Ti, 18.0 mass$% of Mg,

57 masst of .  cCIl, 11.6 masss of

- 2~methyl-2-n~butyl-1, 3-diethoxypropane, and 1.4 mass% of

2-ethylhexyl alcohol residue.
[Polymerization]

Polymerization was performed similarly to Example 1,
except that solid titanium catalyst component [A¥4] was used,

4 ml of l-decene was added as a comonomer besides 400 ml of

‘4—methyl—l—pentene, and the polymerization temperature was

50°C, to yield 84 g of a polymer. The p.v_;operties of the polymer
obtained were evaluated. The results are shown in Table 1.
[0144]

[Example 11]

[Preparation of solid titanium catalyst component [A-5]]

Sclid titanium catalyst component [A-5] was prepared



VMPOMOM In mPto mOW.i NNO 0O MOWNM

MaO'"~ppl mWC OhMOM'YmM HNWN
%E_ gﬁgl4 UNwmo Mmtotp ON WI Nal PmOP U
NG ONPrormN mvI8&al ~i-I1mowrlaa'n
prvNrr mmuw VVC)A PO '- PONMOMti M
't O C U

MONULI NNPNtoMyt al mlOOQ
MmN ri NU'1' Wp NmmMtoto fC
g

xbhple- 11 WNONNRR 171 of

=%

2—methyl—Z-n—propyl—l—methoxy—3—ethoxypropane (MPEMP) was
used in place of 2-methyl-2-n-propyl-1, 3-diethoxypropane
(MPEPF) and that 0.39 g of
5 2-methyl-2—n—propyl-1—methoxy-BwethoxyprOpanev&m;usedafter
the heatiﬁé to 110°C in preparing solid titanium catalyst
componeﬁt' [A-1] in Example 1. Sclid titanium catalyst
componént [A-5] thus obtained contained 2.8 mass% of Ti, 18

mass% of Mg, 56 masss of Cl, 13.1 mass3: of

10 2-methyl-2-n-propyl- l-methoxy-3- ethoxypropane and 1. 2nm55f '

ofm2 ethylhexyl alcohol residue.
[Polymerization]

Polymerization was performed similar rly to Example I,
except that solid titanium.catalyst component [A-5] was used,
15 4 ml of l-decene was added as a comonomer besides 400 ml of

4-methyl-l-pentene, and the polymerization temperature was

50°c, to. yield 57 g of a polymer. The properties of the polymer

obtained were evaluated. The results are shown in Table 1,

{0145]

20 [Example 12]
A l~liter polymerization reactor was charged with 400
'nd.of'heptane, 75 ml of hydrogen, 0.5 mmol of triethylaluminum,
-0.0Smmolofcyclohexylmethyldimethoxysiiane(CMMS},and0.004

mmol (in terms of Ti) of solid titanium catalyst component
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and dﬁied overnight under reduced pressure at 80°C to yield
55.6 g of a polymer. The properties ¢f the polymer obtained
were evaluated. The results aré-shown in Table 1.

[0146]

[Comparative Example 1]

[Preparation of solid titanium catalyét Component [A-6]]

15

20

Preparation'of solid titanium catalyst component [A-6]

was tried similarly to Example 6 except that 17.1 g of

2—methy1—2—ethyl—1,3—diethoxyprogane(EMEP)wasusedjjlplace
of 2,2—diethyl—1;3~diethoxypropéne (DEEP) in preparing solid
titanium catalyst component [A-2] in Example 6. However, no
solid titanium catalyst component was obtained, because the
catalyét component was emulsified and iSolatibn of solid by

hot filtration was impossible.

101477 -

[Comparative Example 2]
[Preparation of solid titanium catalyst Component [A-T71]

" Selid titaniuﬁ catalyst component [A~7] was prepared
similarly to Example 6 except that 22.7 g of

Z2-isobutyl-2-isopropyl-1, 3-diethoxypropane (BPEP) was used
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in place of 2-methyl-2~n-propyl-1, 3-diethoxypropane {MPEP)
inpreparingsolidtitaniumcatalystcomponent[A—Z]inExample
©. Solid titanium catalyst component [A-7] thus obtained
contained 5.3 mass$ of Ti, 18.0 mass% of Mg, 57 mass% of Cl;
3.2 mass% of 2-methyl—2—n—propyl-1,3~diethoxypropane, and
1.4 mass% of 2-ethylhexyl alcohol residue.
[Polymerization]
PolymerizationwasperformedsimilarlytoExample].except
that 0.004 mmol {in terms of Ti) of solid titanium éatalyst

component [A-7] was used to yield 102.4 g of a polymer. The

15

20

propertlesofthepmdymerobtalnedwereevaluated Theresults

are shown in Table 2.
[0148]
[Comparative Example 3]

Polymerization was performed similarly to Example 1,
except that (0.004 mmol (in terms‘of Ti) of solid titanium
catalyst component [A-7] was used and 4 ml of i-decene was
added as a éomonoher besides 400 ml of 4-methyl-l-pentene
and the polymerization temperature was 50 °C, to yield 83.2

g of a polymer. The properties of the pclymer obtained were

- evaluated. The results are shown in Table 2.

[0149]

[Comparative Example 4]

[Preparation of solid titanium catalyst component [A-8]]
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was tried similarly to Example 6 except that 24.0 g of

2-isobutyl-2-isopentyl-1, 3-diethoxypropane (BPNEP) was used
in place of 2-methyl-2-n-propyl-1,3-diethoxypropane in
preparing solid titanium catalyst component [A-2] in Example
6. However,1u3solidetitaniunlcaialyst component was obtained
because the reaction system was emulsified and isolation of
solid by hot filtration was impossible.

[0150]

[Comparative Example 5]

[Preparatlon of solid tltanlum catalyst component [A-9]]
Solid titanium catalyst component [A-9] was prepared
similarly to ExampTe 6 except that 15.9 g of
2-isobutyl- 2 -isopropyl-1, 3- dlmetoxypropane (BPMP) was used
in place of 2-methyl-2-n-propyl-1,3-diethoxypropane in
preparing solid titanium catalyst component [A-2] in Example
6. Solid titanium éatalyst component [A-9] thus obtained

contained 4.1 mass% of Ti, 17.0 mass$ of Mg, 57 mass% of C1,

- 15.9 mass% of Z2-isobutyl-2-isopropyl-1, 3-dimethoxypropane,

20

and 2.1 mass% of 2-ethylhexyl alcohol residue.
[Polymerization]
PolymerizationwasperformedsimilarlytoExampleILéxcept

that 0.004 mmol {in terms of Ti) of solid_titanium catalyst

component [A-9] was used to yield 108.8 g of a polymer. The
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UCrouUJJ 1M I 1IJN~J roovwO0O4- N-HUU
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WO uCmv aHO N ro+ SF-1307 88 [0154] [Exanple
13] [Polymerization] At r tenperature, a
290-liter polymerization reactor 5 was charged wth
84.2 kg of 4-nethyl-I-pentene, 100 liters of
hydrogen, and then triethylal um num
pZopetrhyks2fmips ppylymer3eoidt £1 hex wprepana (AVRP) , TaBdesults -
solid titaniumcatalyst conponent [A-1] on which 4 g
aek sBowgt hyl rhopentene was prepol ynerized per
mllinole of Ti. 10 The pol ynerization was perfornmed
695714 hours while the inside of the reactor was kept
at 48C. The reaction m xture was washed with

nten/ hanol m xture, the supernatant

éog{g%g%\lﬂé% ? méé)owder vvas isoI ated with a

decant r to, %/I eI d 21 kg of pol% The properties
of 15°{H&pb %E%?nowﬁénﬂﬁfﬁﬁﬁ%? valuhtawly The Easupie 1,

are shown in Table 3. [Film production]
except that 0.004 mmol (in terms of Ti) of solid titanium

catalyst component [A-9] was used, 4 ml of 1-decene was added
as a comonomer besides 400 ml of 4~methyl—1—peﬁteﬁe, and the
polymerization temperature was 50°C, to yield 99.8 g.of'a

polymer. The properties of the polymer obtained were

evaluated The results are shown in Table 2

[0152]
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Pol y-4- et hyl -1 - pent ene obt ai ned above was m xed wth
a known neutralizing agent generally used for

pol yol efins 20 and a phenolic anti-oxidant using a
Henschel m xer, and the mi xture was nelt-kneaded at

290Ern=t-h—ar—exiraeer—teTeb qin pettets—Fhe—pehl ets
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chijl { -Iroli| SF-|1307 89 ; tenperjat ure of 60C.| The
H Q \o o
prcpgft|e§zof Ehe f | Mol aidied were epallaat ed [The
requltls &€ shewn ip Table $={"[0155] [[Exafpl e |T4] 5
Polyﬁeriﬁgfkeﬁ gs—peri-efreps+-mH-arytoExanplg 13
exdeptt that 0.1»9|kg| ofl.1idetane was addeg.ias a |,
corongners [Besijdes! 84.18 kg oF|c4- net hyl - l{Penteng Jto
yi ¢l g-J16|Kg of| a|polyner.| THe propertijes$ |of the
pollypgr ¢it ai ned |wef e |eval uatjed. | The resqlts are
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[0156] [Exanple 16] 20 Pol ynerization was perforned
simlarly to Exanple 13, except that solid titanium
catal yst conmponent [A-1] was changed to [A-37, 0.9 kg
of 1-decene was added as a conononer besides 84.2 kg
of 4-nethyl-I|-pentene, and

cycl ohexyl net hyl di net hoxysi | ane (CMVB) was added in

pl SE-1307-90. . of
2- ylz21n-grppyl -[1{ 3-di et hoxypr opape (MPEP), to
yi PA-B2kg pfica |Red yRer . (diee-preperties of the
pollyar & i fed' lwgee- epal uatiEde Thel results are
sh in~Tabl @ 4. [Q1p7]| 5 [ Bxanple [L7]
Poll ymgr irzatTorwas gerformedysinitarty to Exanple 13,
exg¢e tihgm3.0$g(w,m1emu;mws m Xt ure of
1- decigmn| argrvdﬁl-dﬂ adecengl-Wwas pdded as conpnoners
begi dds | 842 kg| of 2-nEthyI-I9?enten , the
pol I FatHer—t-erperat-ure—wasl. 33C 110 and no
2- et Ryt -[213- pr ppy! -1, 3-di et hoxypr opane ( MPEP) was
111 ll_k . .
adg 10ny§eld 8.1 kg of a polyner. [The properties of
the ol-yimerobt gi ned were evaluated | The results. are
sh i,Me| Tablle| 4. [lon58] 15 |[ Exanplle 18]
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20

4-met hyl -1 -pentene, and the pol ynerization tenperature
giag3g80 33C, to yield 7.9 kg of a polyner. The

properties of the polyner tai ned were eval uat ed.

The results are shown in Table 4. [0159] |[Exanple

19] SF-1307 91 Polynerization was perfornmed simlarly

to Exanple 13, except that 3.0 kg of an equi-nmass

m xture of 1-hexadecene and 1-octadecene was added as
[@bbdhomers besides 84.2 kg of 4-nmethyl-|-pentene, the

pol yneri zation tenperature was 33C, 5 and
[EyahpbexyBmet hyl di met hoxysi | ane (CMVB) was added in

pl ace of 2- nethyI-Z-n-propyI-1,3-diethoxypropane
é@f érlEQthﬁb 10.5 kg of a polymer. The properties

he pol yner obtained were evaluated. The results

| 01 20
%LFy%’é?%“@bf% TR eleel 025080 1Reb XA %e%é%pw f@actor
t hat t al t :
i R nnnav el Par &) RESSE Mo marchan -dogeonase  hipDuléters

of 1- hexadecene and 1-octadecene was added as
the polynerization tenperature was 33C, and

pl ace of 2-nethyl-2-n-propyl-1, 3-di et hoxypropane

t{tVBERm teayheldt 9cbmpenehta ggimqeroﬂﬂmwmg@per4|e§

of the polynmer obtained were evaluated. The results
3RS SPOML L JGN €4 prepolymerized per millimole of

- O%onmonoMYdreEides 84.3ndkg of IBen net hyltriesdyfedaminum,
-'2mt]my\bx%m«epmpmmxmyethangptw wapERddedendl solid

of

Ti.

The polymerization was performed,for'4 hours while the inside

washed with 4-methyl-l-pentene/methanol mixture,

of the reactor was kept ‘at 48 C The reaction mixture was

the

_supernatant was removed, and the powder was ilsolated with

a decanter to yield 21 kg of a polymer. The properties of

the polymer obtained were evaluated. The results are shown

in Table 3.

[Film production]

Poly~4-methyl-l-pentene obtained above was mixed with

a known neutralizing agent generally used for polyolefins

‘and a phenclic anti-oxidant using a Henschel mixer, and

the

mixture was melt-kneaded at 290°C with an extruder to obtain

pellets. The pellets were formed into a 50-pm thick, 300-mm

‘wide cast-film with a cast-film forming machine eguipped with

a T-die at a cylinder temperature of 310°C and a chill-roll
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20 [0161] [Conparative Exanple 7] Polynerization was
sperfkgprmed simlarly to Exanple 13, except that solid
titani um cat al yst conponenhékA 9] was used, 0.9 kg of
1-decene was added as a co oner besides 84.2 kg
SF-1307 92 of 4-nethyl-1-pentene, and no
2- et hyl - 2- n- propyl -1, 3-di et hoxypr opane ( MPEP) was
used, to vyield 15.6 kg of a polyner. The properties
tefpehatpot yfef ° Obt al'me g nogrea-teveal vatert fIhe dsesildes were
are shown in Table 3. 5 [0162] [Conparative Exanple
eBi lRatyder iTzad irysuless Rerd s sifniayly 3.0 Exanpl e
13, except that 0.9 kg of 1-decene was charged as a
rgopononmer besides 84.2 kg of 4-methyl-I-pentene,
titaniumtrichloride 10 (TAC 131, Toho Titanium and
ﬂ£§$£¥éai¥ num chl ori de were used in place of solid
t |un1c tal yst conponent [A-1], and no

hyl - 2- n- propyl - 1, 3- dlethoxypropane EP)
used%?¥¥miﬁ%ﬁ%% 1 4WRE BRTAOFBEFmEInT S@?d%%r@¥@@P%ﬁ 13
t he pol yner obt ai ned were eval uated. The results are
23 tlhﬁit Q5% FebPé B-d¢CaB3Wa s Cdnpa st & werEramsebekides
Pol ynmeri zation was perfornmed simlarly to Exanple 13,
Bexzepy chat-rsotlivll +ltpahueneatal ysélgonmporentf| A Bblymer.
was used, 20 3. 0 kg of an equi-nmass m xture of

THe hex@sacens T thd BAd@eON@btained were evaluated. The

results are shown in Table 3.

[Example 15]

15

20

Polymerlzatlon was performed Slmllarly to Example 13
except that 0.9 kg of 1-decene was added as a comonomer besides
84.2 kg of 4-methyl-Il-pentene and that
cyclohexylmethyldimethoxysilane (CMMS) was added in ?lace
of 2-methyl-2-n-propyl-1,3-diethoxypropane (MPEP) to yield
22.4 kg of a polymer. The properties of the polymer obtained
were evaluated. The results are shown in Table 3.

[0156]
[Example 16]
Polymeiization was performed similarly to Example 13,

exceptthatsolidtitanimncatalystcomponent[A—l]waschanged

to [A-3], 0.9 kg of l~decene was added as a comonomer besides

84.2 kg of 4—méthyl—1—pentene, and

_ cyclohexylmethyldimethoxysilane (CMMS) was added in place
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was added as conononers besides 84.2 kg of
sf=1gihyl -1-pentene, and the polynerization
tenperature was 33C, and no
2- net hyl - 2- n- propyl -1, 3- dle?Hoxypropane (MPEP) was
used, to vyield 5. 3 kg of a polynmer. The properties
of the pol yner obtained SF-1307 93 were eval uat ed.
The results are shown in Table 4. [0164] [Conparative
o Exéariys te1 v110] 2 ot ymew ¥ 24l 4 Dred veetsh qrerd :ovoesde SIMARRAr | yot pield
Exanple 13, 5 except that 3.0 kg of an equi-nass
24n &ty efok do hemadecens pabdeltaebadecane pyaymdsedbasined
conmonorer s besi des 84.2 kg of 4-nethyl-I-pentene,

wéid adfamdtdghl oride dsTAG:13he TORGn Tid anipi sand

di et hyl al um num chl ori de were used in place of solid
[$F§@p|un1catalyst conponent [A-1], and no 10 2-net
2-n-propyl -1, 3- d|ethoxypropane (MPEP) was used, to

5 kg of a polynmer. The properties of the
%% ained were evaluated. The results are

shown |n Table 4, [0165] ------------ E WN N Mu
| + |Plymeyizatfpon was Nperfarpeysonpdarly KopExgmpie 13,
NNMMOWM.-1 NN.-1 WEEW

except that 3.0 kg of an equi-mass mixture of i-hexadecene
and l-octadecene was added as comonomers besides 84.2 kg of

4-methyl-l-pentene, the polymerization temperature was 33°C,

‘and no 2—methyl—24n—propyl~l 3—diethoxypropane (MPEP) was

i5

20

'madded to yleld 8 1 kg of a polymer The propertles of the

polymer obtained were evaluated. The results are shown in
Table 4.

[0158]

[Example 18]

Polymerization was performed similarly to Example 13,
except that 3.0 kg of an egui-mass mixture of l-hexadecene
and l¥octadecene was added as comonomers besides 84.2 kg of
4—methyl—1—penténe, and the polymerization témperature was
33°C, to yield 7.9 kg of a polymer. The properties of the
polymer obtained were evaluated. The results are shown in
Table 4. |
[0159]

[Example 19]
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|i Bblymerikzayibn~wad OeCrOrmeidl W 1Qrivy tb Exdmile 13,
OOl OmI I I NI IpPEG ~ ~ CVI CErl mN

except that 3.0 kg of an equi-mass mixture of l-hexadecene
and l-octadecene was added as comonomers besides 84.2 kg of
4-methyl-l-pentene, the polymerization temperature was 33°C,
and cyclohexylmethyldimethoxysilane (CMMS) was added in place
of Z-methyl-2-n-propyl-1l, 3-diethoxypropane (MPEP), to yield
10.5 kg of a polymer. The propertieé of the pclymer obtained
were evaluated. The results are sﬁown in Table 4.

[0160]

[Example 20]

Polymer;zatlon was performed similarly to Example 13,

exceptthatsolidtitanimncatalystcomponent[A—l]waschanged
to [A-3], 3.0 kg of an egui-mass mixture of l-hexadecene and
l-octadecene was added as comonomers besides 84.2 kg of

4-methyl-l-pentene, the polymerization temperature was 33°C;

and cyclohexylmethyldimethoxysilane (CMMS) was added in place

of 2-methyl-2~n-propyl-1, 3-diethoxypropane (MPEP), to yield
9.6 kg of a polymer. The properties of the polymer obtained
were evaluated. .The results a?e shown in Table 4.
[0161]
[Comparativé Examﬁle 7]

Polymerization was performed similarly to Example 13,

except that solid titaniunicatalyst‘component [A-9] was used,

0.9 kg of 1l-decene was added as a comonomer besides 84.2 kg
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yield 15.6 kg of a polymer. The properties of the polymer
obtained were evaluated. The results are shown in Table 3.
[0162]
[Comparative Example 8]

Polymerization was performed similarly to Example 13,
except that 0.9 kg of l-decene was charged as a comonomér
besides 84.2 kg of 4-methyi~l—pentene,-titanium trichloride

(TAC-131, Toho Titanium) and diethylaluminum chloride were

15

20

used in'piaCé'of solid titanium.éé£él§éf-démﬁdnénéHEA;il,
and no 2—méthyl—2—n—propyl~l,3—diethoxypropane (MPEP) was
usedm to yield 18.4 kg of a polymer. The properties of the
polymer obtained were evaluated. The results are shown in
Table 3.
[0163]
[Comparative Example 9]

Polymerization was performed similarly to Example 13,

except that sclid titanium catalyst component [B-9] was used,

3.0 kg of an equi~mass mixture of 1-hexadecene and 1-octadecene

was added as comonomers besides 84.2 kg of 4-methyl-1l-pentene,

and the polymerization temperature was 33°C, and no

'2—methyl-2—n-propyl—l,3—diethoxypropane (MPEP} was used, to

yield5.3kgofapolymer. Thepropertiésofthepolymerobtained



10

CHCUCUCAdMYY 4- UWUN_ .G NOLHUAH
sAANs@CYYH . H OYYCYCNTN MHYTCCNV O
Oi "" N.i N.i OYW N'lgs1N i.1 Fh' NWa WN
WNCNC Q AYNCNHOYOO1INAMA'"C Mi""~~"0
Na .  EWWHYUYCYCUC AEHOODUYVYT OQOUY W
YN dol A" 'O cf) WHhafi EAQ UUCOCNTfu
UN f Wi 4 Mti Omr """ om” 10o0or mr E |
Vere SYNMHE MTDay SURIM-21E@ shaws |in Gakld 4. ro o
roo m I I Nm mN-or mmmIO OO .-i FC mN 2
[N M2 MNi mN ONI FAY ¢ mN

[Comparative Example 10]

Polymerization was performed similarly to Example 13,
except that 3.0 kg of an equi-mass mixture of l-hexadecene
and l-octadecene was used as comonomers besides 84.2 kg of
4-methyl-l-pentene, titanium trichloride (TAC-131, Toho
Titanium) and diethylaluminum chloridé were uséd in place
of . solid titanium catalyst EOmponent [A-11, and no

Z-methyl-2-n-propyl-1, 3-diethoxypropane (MPEP) was used, to

yield5.Bkgofapolymer. Thepropertiesof thepolymer obtained

were evaluated. The results are shown in Table 4.

[0165]
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Industrial Applicability [OP The present invention

can provides a highly active polynerization cat al yst
for producing a polyner of a C3 or 5 higher a-olefin
with nore excellent tacticity and crystallinity, and
Indppbdcéss Rprlpredicing the a-olefin polynmer, having
out standi ng i ndustrial value. SF-1307 97 CLAIMS 1. A
[8dki7d titanium catal yst conponent (l) conprising
titanium magnesi um hal ogen, and a conpound havi ng

two heS JWIL Al hepyLEpkgges 4t EEBQ%@QSW'J hhf%.u?_% (ac)tlve

plurality of atons represented by general

pgﬂzﬁ@’rl[ '5:19, glﬂl %a{]alys% %or proc!uc:lng a polymer of a C3 or

higher o~-olefin with more excellent tacticity and

crystallinity, and a process for producing the oa-olefin

polymer, having outstanding industrial value.
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wherein each of R', R, R® and R® is a hydrogen atom; R? is

R-GCOCHR-CCH2-OCR7 (1) RB R5 Rs wherein-each of
sRl;383, R6, and R6 is a hydrogen atom R2 is 10 a

nmet hyl group; R7 is a nethyI&?roup or hydrogen atom
each of R4 and R5 is an até; or group having at | east
one kind of elenent selected from carbon, hydrogen,
oxygen, hal ogens, nitrogen, sulfur, phosphorus,

boron, and silicon; and the total nunber of carbon
atons in R4 and R5 is 4 t6LAIMES 2. An olefin

pol yneri zation catalyst conprising the solid titanium
catal yst conponent (lI) and an organonetal lic catal yst
conmponent (11) containing a netal el enment sel ected
1fronnt he1inet gk 844 QURS, 1l e Fadie s

SahBufe %V © gkgﬁQ%@%ﬁ Periad Eg%31ng

4
table. 3. A process for producin efin poly

£ SRARELRL Maof-RAhY TR 2LRG O EPROLHIRLIAA620: two or

a- I n(s aving 3 or “nore carbo
resence _of. the ol efjin polynerization catalyst - '
m‘gi%co?&i%ﬁﬁ o TG 2N R2P0F 1t 3 Lty opf atoms

roduci ng an a-ol efin polynmer conprising polynerizing
roPrRepBFyAePY zPRGeTaR) faraLdf n(l9) bediwig 3 or nore
carbon atons in the presence of the olefin
[beryweai zhtion catal yst according to claim2 and an
-organgsilicon conpound 5 represented by genera
fornR'a (2) below RESI (OR12) 4-RE2) wherein
" 0<n<4; each of R1 aqd R12 is a hydrPcarbon group; n
R's i i cal ~or _dhfferept; d n S
R ?')Jletgﬁ?-dif eg#H_Z 6"‘“‘?‘“—%7 ) Ofgs ™y

be wdentical r

R R’ LS

a methyl group; R’ is a methyl group or hydrogen atom; each

of 34 and R® is an atom or group having at least one kind of
element selected from carbon, hydrogen, oxygen, halogens,

nitrogen, sulfur, phosphorus, boron, and silicon; and the

~total number of carbon atoms in R? and R® is 4 to 6.

2. An olefin polymerization catalyst comprising the SOlid
titanium catalyst component (I) and an organometallic catalyst
component (Ii) containing a metal element selected from the
metals in Groups I to III of the periodic table.

Bf A process for producing an a-olefin polymer comprising
polymerizing or copolymerizing (an) a-olefin(s) having 3 or
more carbon atoms in the presence of the olefin polymerization

catalyst according to claim 2.



10 S. A process for producing an a-ol efin pol ymer
Sgong?sing pol ymeri zi ng or copol ynerizing (an)
a-olefin(s) having 3 or norg, carbon atons. in the
presence of the ol éfin polynerization catalyst
according to claim2 and a conpound having two or
nore ether |inkages interposed with atons represented
by 15 general formula (3) below [Fornula 2] 21 R24
1R28 RRr@8s CHO CIOMX G ing -8R B{@)e £ IR PRYmR2Gomprising
wherein each of R21 to R23 and R26 to R26 is an atom
polygeotipingootatopolydérlieast 088) kinslofieleneiving 3 or
sel ected from carbon, 20 hydrogen, hal ogens, nitrogen,

sukfadmphaspher us, i
BT Rk Rt i

P S O 8 PRy cmpn
~BEPRREEER PR BB B, e T s

ni trog: sul fur, phos hor us, boron and silicon. 6.
A 4- %epﬁy|03 ‘Dent ene Edbol yner that is a copol ymer 5
containing 80 to 99.9 mass% of structural units

whier¢ yedOkneky 4amit i -H- pendemé? ahsd 8. hidioc2Bboas §rup;
of structural units derived fromat |east one

n aR'Bkefhibg bavingnB8itaelldrcar BeR -ah@rsagy¥Centn) 1OR ?s may be
4- et hyl -1 - pent ene, wherein

5. A process for producing an a-olefin polymer comprising

polymerlzlng or copolymerLZLng (éﬁf.&;diéfiﬁféﬁrhagiﬁé é o;"

‘more carpon atoms in the presence of the olefin polymerization

‘catalyst according to claim 2 and a compound having two or

more ether linkages interpesed with atoms represented by

R21 R24 : RZB

22 ‘

R**—C——0—CH,—C—CH,—0—C—R?*’  (3)
R23 R R26

wherein each of R* to R®® and R%*® to R* is an atom or group

containing at least one kind of element selected from carbon,

5
identical or different.
10
15 general formula (3) below:
[Formula 2]
20

hydrogen, halogens, nitrogen, sulfur, phosphorus, boron and
silicon; any groups in R*' to R*® or any groups in R?*® to R?®

may bond together forming a ring other than benzene ring;
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the ratio al/bl is in the range of 2. 0 to 4. 0, al
Sreqr@senting  the content in mass% of structural units
derived fromthe a-olefin(sgghaving 3 to 11 carbon

atons except 4-nethyl-|-pentene in the

n- decane- sol ubl e conponent of the 15 copol yner, bl
representing the content in mass% of structural units
dgriveﬁ f%oqythe at,. | east one a-olefin having 3 to 11
2PEr BN dtons B  4SefhyFor-Pemreve canthening at least
copolymer. 7. A 4-nethyl-1-pentene copolyner that is
ogeckpBPyfErelenanhi At hgered 8irom @Arlfompssidmigen, oxygen,
structural units derived from 4-nmethyl-I-pentene and
helegens20niasebeni stifaturghosphésuderbyesh frem ati1icon.
| east one a-olefin having 12 to 20 carbon atons,

Suner &1 e AL D 52l d S cbbcl ifchangR. Of 3 0 (0 ymer

0

0, a2 representing SF-1307 1 the content in mas

'cgﬁt§gﬁyﬁgural units derived fromthe a-olefin(s)

having 12 to 20 in the n-decane-sol ubl e conponent of -

t he ggpq&*n@g, b2 representing the content in mass% of
strudtural GRF Ps eTT Vel f ront theisal | #adtsonderived from

4§-o%efL2 having 5 12 to 20 carbon atons in the
cBpoly et TPetAne| fRflobt ai ned by formi ng the
4-met hyl -1 - pentene copol yner according to claim®6 or
7. - The BPImeaetoridshyutbuckai un B: slzse veldof kbt least
factor is in the range of 2.0 to 10.0 g/cm 10 10. A
on¢ | neobfafned byadiign ng a 1@OPOL Y MelcGnal NS0 ekBept
99.9 mass% of structural units derived from
4-methyl-l~pentene, wherein

15

20

 theraticasi/b; is inth

the content in mass% of structural units derived from the
qwglefin{s) having 3 to | 11 carbon atoms except
4-methyl~-l-pentene in the n-decane-soluble component of the
copolymer, b; representing the coﬂteﬁt in mass% of structural
units derived from the at least one a-olefin having 3 to 11
carbon atoms except 4—methyl—1—penteﬁe in the copolymer.
7. . A 4-methyl—l—p¢ntenel copolymer that is a copolymer
containing . | |

80 to 99.9 mass% of structural units derived from
4-methyl-l-pentene and

0.1 to 20 mass% of structural units derived from at least
one o-olefin having 12 to 20 carbon atoms, wherein

theratioz@/bzisintherangeofB.Oto6.0,azrepresenting

erangeof 2.0to04.0, a; representing
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4-met hyl -1 -pentene and 0.1 to 20 mass% of structura

gkdhk g, derived fromat |east' one a-olefin having 3 to
11 carbon atons except 4- nef yl -1 -pentene, wherein 15
the ratio cl/dl is in the range of 0. 1 to 1. 5, cl
representing - the blocking factor in g/cmof the film
dl representing the content in nol % of structural
units derived fromthe a-olefin(s) having 3 to 11

thar BORtansmE lexe@st o heshyictupaht snétendenéved from the
n- decane-sol ubl e conponent of the copolyner. 20 11. A

of plefobt a) nedv fryg flor b0 drcapel yreecLoet 86 DikDe Fdmpbcment
99.9 mass% of structural units derived from

of- ﬁﬁbhﬂoﬂcﬂﬁm&ﬁnQua@@ﬂ}é%éﬁtfﬁbr@ﬁégéQﬁtéﬁfUQEU&ggsn of
units derived fromat |east one a-olefin having 12 to

s’gpuE@ﬁPgﬁ urﬁt’@&rrﬁf é@gg':ﬂi%g:%l%%tt' £ A2l §- Jt)feffg having

range of 0.1 to representt ng t he
| ockipg facto /cm the film d2 representing
hgoc%ﬁt%ﬁ?go anSEEEcFﬁpgﬂyﬁﬁFts derived from
the a- olefln(s) haV|ng 12 to 20 carbon atons in the

& n- delarfel Wbl 5@ EGpoREnt TOFNERE Colpl ¥mElethy lrd ~pgntene

rel ease f|In1nade of the filmaccording to any one of

cepalvmeB a#ocdiding to claim 6 or 7.

9. The film according to claim 8 whose blocking factor is
in the range of 2.0 to 10.0 g/cm.

10. A film obtained by forming a copolymer containing 80

15

20

to 99.9 mass% of  structural units derived from

4—methyl—1—§entene and 0.1 to 20 mass% of structural units
derived fronlat least one o-olefin having 3 to 11 carbon atoms
except 4—methyl~l~pentene, whefein |
theratioc,/d; is in therangeof 0.1t0l1.5, ¢ representing
the blocking factor in g/cm of the film, d; representing the
content inmol% of structural units derived fromthe a-olefin(s)

having'3 to 11 carbon.atoms except 4-methyl-l-pentene in the

z1n—decaﬁe4Soluble cdmponent of the copolymer.

11. A film obtained by forming a copolymer containing 80

_ to 99.9 mass$ of structural units derived from

4-methyl-l-pentene and 0.1 to 20 mass% of structural ﬁnits

‘derived from at least one o-olefin having 12 to 20 carbon

atomsg, wherein the ratio cz/dz is in the range of 0.1 to 1.5,
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C» representing the bloqking factor in g/cm of the film, d
representing the content in mecl% of structursal units_dérived
from the o-olefin{s) having 12 to 20 carbon atoms in <the
n—decane—soluble'component cf the copolymer.

12. A release film made of the film according to any one

of claims BIto 11.




