1 TI TLE COVPOSI Tl ONSiLir@R, REELABLE
PROTECTI VE FI LMS AND FI LMS OF THE SAME 5

FI ELD OF THE | NVENTI ON The present invention relates to
conpositions for peel abl e protective filnms and filns of the
conpositions. More particularly, %e invention relates to conpositions
capabl e of providing peelable protective polyolefin filns 10 which are
used to tenporarily cover netal articlediihEastic articles, rubber
articles, etc. and tEgreb%IProtect t hose cr at ches

cont ani nati on or corF8¥F3 IONScEQ&g%ﬁ%ﬁf%&%gﬁRPﬁéngyg P%gdAN?ransported

or stored and whi ch can be p é&p %ﬁ garticles easily and at a
15 stroke after the above object |s a alne e present i nvention
~also relates to filns of the conpositions.

BACKGROUND OF THE | NVENTI ON Peel abl e protective filnms are used to

protect netal 20 articles, plafiRLDaOF CHES INVAbDEONarticles, etc. from
scratches, contam nation or corrosion occurring when those articles
are worked, trans pd?h%dbmses‘ttorimewéonhaelaheseto compd$itnigores £qrequi r ed

to have such properties that they can nporarily cover surfaces of
the above artiRBf %a%&ﬁiRﬁﬂFﬁﬁ$1YESﬁi%&seﬁnﬁhgﬁépﬁoﬂfe%BFl9°@FRF%ﬁlQP§ﬁ:roke

after the abOVﬁ?l Vep?rfpél?fgrls‘f ttall@‘%%grtfﬁéns\i felates 9 gé)r{'_vieor};[sl onal

peel abl e protec ons-con alm
et hyl ene/ vi nyl ca686 84 € €4 Vi®Ing peelable protective polyolefln films

10 which are used to temporarily cover metal articles, plastic
articles, rubber articles, etc. and thereby protect those
articles from scratches, contamination or corrosion
occurring when they are worked, transported or stored and
which can be peeled from those articles easily and at a

15 stroke after the above object is attained. The present

invention also relates to films of the compositions.

BACKGROUND QF THE INVENTION
Peelable protective films are used to protect metal
20 articles, plastic articles, rubber articles, etc. from
scratches, contamination or corrosion occurring when those
articles are worked, transported or stored, so that these
films are required to have such properties that they can
temporarily cover surfaces of the above articles and can be
25 peeled therefrom easily and at a stroke after the above
object is attained.
For the conventional peelable protective films, resin

compositions containing an ethylene/vinyl acetate copolymer



2 . (hereinafter referred to as "EVA") or a lowcrystalline

et hyl ene/ a-ol efin copol yner as their nmjor conponent have been

enpl oyed. These conpositions have good initial adhesi on, but they have
a problemin that when they are stoied for a long period of tineg,
particularly at high tenperatures t heir adhesive strength increases
because of too | ow heat resistance, resulting in marked deterioration
of the peel abl khgreinafter reﬂdrdamaness Pavarnt Subhi tavionyiNoal UH8y4/ 1983,
a 10 peelable rotec |ve olefln f|In1haV|n% been i nproved in

heat resistancgt 58BH§€& thelr majorTRPEPPRERT SHRANE

i nproved heat reS|stance lemin tgat t he dheS|ve

strength of th%e??l?ﬁ?¥ﬂﬁ%§ﬁxx?hese ﬁﬂmEOthé°8ﬁaHa§emﬁPﬂ tfﬂbtfﬁ the | ong
time storage Oé?ﬁ?sf‘én, \?r[eq:dr?e&) é’ he'l@?h 98 BnSHrLAEH E’tflejg n, Adher end

after t he mis panese

Pat ent LalQECDQEoE@@|f&@IACHEh&¢berlod dﬁiEa%b198$rt&@u1§2§§8é&9ﬁﬂg@nd No.
62839/ 1991, the present appl i cant has proposed nethods to reduce a

change in the tefipendbeseye e angidhadilve tstrengebuinicrgacast hechwsng df nme
storage or to reduce a bl eed substance remaining on a surface of an
adherend by ustag hopribpdt eresiistanceme neavddhng in pepsedndeterderakieml e,
in Japanese Patent Laid- ng Publ i cati on No. 66737/1991, a conposition
conprising a 2 thpeReft b+%bylene/1 but ene random copol yner and a

specific et hyiﬁ”ﬁ%@a&’é&l Bhed C‘%&O'P\qﬁ ’ca%188”885' %595‘4?95‘%' sihg a
speci fic propyl ene/1l-but®ene random copol yner, a speci
10 peelable protectlve polyolefin film having been improved in
heat resistance of the EVA film is proposed.
This film shows improved heat resistance, but it has a
problem in that the adhesive strength of the film increases
due to a change with time in thelony time ‘storage or a
15 bleed substance remains on a surface of an adherend after
the film is peeled from the adherend.
In Japanese Patent Laid-Open Publications No.
66737/1991, No. 62838/1991 and No. 62839/1991, the present
applicant has proposed methods to reduce a change in the
20 adhesive strength with time occurring in the long time
storage or to reduce a bleed substance remaining on a
surface of an adherend by using a propylene/l-butene random
copolymer. For example, in Japanese Patent Laid-Open
Publication No. 66737/1991, a composition comprising a
25 specific propylene/i—butene random copolymer and a specific
ethylene/a-olefin copolymer, a composition comprising a
specific propylene/l-butene random copolymer, a specific

ethylene/a-olefin copolymer and a tackifier, and peelable



et hyl ene/ a-ol efin copol ymer and a tackifier, and peel able

protective filnms formed fromthese conpositions are proposed. These
conpositions can provide fil s shomﬁng excellent flexibility, scratch
resi stance and heat resi st ance, $V|ng noderate initial adhesive
strength to an 5 adherend and peelabflity, having good cold workability
even in the bonded state, being alnost free froma change in the
adhesi ve strepgbheutitet f ibenshEormsddriednf aheael ongppetitddns areof tinme, and
| eavi ng no bl eed substance on surfaces of - adherends even when the
filnms are peebedpPsesh t hEhed® cmmzetridms can providppofiéles, sROwERgt he
propyl ene/ 1- but ene_random copol y prepared in the presence of a

conventional 2¥EgLipnt fleﬁh?h}y%x %quﬁﬁ9zfﬁﬁlééaﬁﬁFeéﬂﬁapeﬁélght
dIStrlbUtlig %%%O?ESP ém%gyl %QRQ§é{4#g1f¥f§ lﬁ%ef% SE%LR h to an

peel abl e sing S prop Ferie™ra

copol yner gs %Qhe%hﬂ@yﬁnéaﬁééiéﬁiEiﬂ&)fhéUYﬂ@g%o%E %@ﬁ@sh$§kab111§§réﬁéﬁh
with time though the change is snal Besi des,” a bl eed substance
soneti mes remdinnghenbanadaf acet of mng alnaxﬂterfe@d tfh‘@ﬂlgb. thengeount the
small. For these reasons, 20 the filmis desired-to be further inproved
in the qualitypdhesive strefgbhpyitlertinevwdirors:odrede foar aedohg pendded to
sol ve such probl ens as nentloned above, and as a result they have
found that a ﬁéeltéﬂ‘lee BREt dERVIRIFRP Rl SR HRFARSSs 0B suFtaces °¥hange in

t he adhesi ve st t Wit h t| n stored for
and | eaves noagleé Go& Sﬂce mgg élf ms

the peel aphe RPlSehidke

eriod of tine
ather d‘§€F¥éce a§ conpared with

However, since the propylene/l-butene random copolymer
is prepared in the presence of a conventional Ziegler
catalyst, it has a wide molecular weight distribution and a
wide composition distribution. Therefore; the peelable

15 protective film using this propylene/l-butene random
copolymer is not always satisfactory in change of adhesive
strength with time though the change is small. Besides, a
bleed substance sometimes remains on a surface of an
adherend though the amount is small.. For these reasons,

20 the film is desired to be further improved in the quality.

The present inventors have earnestly studied to solve
such problems as mentioned above, and as a result they have
found that a peelable protective film, which shows smaller
change in the adhesive strength with time when stored for a

25 long period Qf time and leaves no bleed substance on an
adherend surface as compared with the peelable protective
films of Japanese Patent Laid-Open Publication No.

66737/1991, can be obtained from a composition comprising



fil.ns of Japanese Patent Laid-Open Publication No. 66737/ 1991, can be
obt ai ned froma conposition conprising specific proportions
of a specific propyl ene/ 1-but ene random copol yner (A), that is

obt ai ned- by copol yneri zi ng propylgne and 1-butene in the presence of
an olefin pol ymeri zati on catal yst ‘containing a specific transition 5
met al conpound (netall ocene conpound) as a catal yst conponent, and a
specific ethyﬁéﬁéﬁélGIEFPhoé©p@m?n%ﬁ g ppecificcpyppivéeng/éthytene and an

a-olefin of 3 to 10 carbon Base% on this findin t he present
i nvention hasrand°mb%83055@%ﬁp AE*mﬁPat talned-by copolferizg ECT OF

THE |'NVENTI ON ene ;[P 1%\?@&1{1& r{wtef@' %se Clento%nQ?ld E.gf%Rl Ve SUCh
t A"h art as

probl ens assobr 3 e prior escri bed above, it is
an obj ect of_Feﬁyhe¥§ast98nteaeapygﬁkbéhtaBiln@ogpgﬁeEuQacfe&aas@egbable
protective film said conposition being capable of form ng a peel abl e

protectived methill oospoundag (recell@ynd |mniguund)y asser ebthlyssi st ance and
heat resistance, having noderate initial adhe5|ve strength

adherend and ﬁ@@P&BPPFty?“ﬁaélﬁ@eﬁkﬁkFcﬁHQY %nffqmﬂ%&ﬂﬁq.qSPOéw@ﬁr.ﬁBthe
ponded state. BELI9 é”DEEhyiSS?Ored 3 [P Aehange 4 1.d 6 adhgglve

strength with™ ong perio of tlne ind | eavi ng
no bl eed sta

f an dher e v th ilmis
peeled fromt ﬁtog‘ Her ﬁae Ifml S anoflh l%% ec ére{&%nec %V nven |§ﬁgto
provide a peehalhe sRLBhBEhsUeali | m of the

10
OBJECT QF THE INVENTION
The present invention is intended to solve such

problems associated with the prior art as described above,
and it is an object ¢of the invention to provide a

15 composition for a peelable protective film, said
composition béing capable of forming a peelable protective
film showing excellent flexibility, scratch resistance and
heat resistance, having moderate initial adhesive strength
to an adherend and peelability, having good cold

20 workability even in the bonded state, being almost free
from a change in the adhesive strength with time when
stored for a long period of time, and leaving no bleed
substance on a surface of an adherend even when the film is
peeled from the adherend. It is another object of the

25 invention to provide a peelable protective film of the

composition.

SUMMARY OF THE INVENTION



conposi tion. SUMVARY OF THE | NVENTI ON

5 The conposition for a peelable protective film accordi ng
to the invention conprises: a propyl ene/ 1- but ene random copol yner
(A) -in an anpunt of 30 to 100 part$ by weight, 5 an

et hyl ene/ a-ol efin copol ymer (B) conpristng ethylene and an a-ol efin of
3 to 10 carbon atons in an anpunt of O to 70 parts by weight, and

a tackifier (C in Zheappupesiiian tip@ G&ﬁtlébﬂw protegiiyhtfilmo t he
total anmount of said, conponents, ( (B) and bei ng 100 parts by
wei ght ; accopddpgi °tﬁ%ep+%ﬁgﬂ FoHRE ﬁ@srandon1copolyner (A

has the foll ow ng proBertl content_is 50 to

95 % by nol, 15 r°‘("¥f$“?/hle BRNSRS |r""(n aPmy ggf’ﬁgif‘ﬁﬁ!l (et A FIPFC

2.16 kg) Io% gol Bolégopgégg ggxhelght, (iii) the nolecul ar weight
di stribution (Mwv M wei ght - aver age nol ecul ar wei ght, Mn:

nunber - average annbéhnlemeﬁmnqﬂﬂﬁxnanvp@éwmemlNéd bymgeis;mgrnnnyknme 20
chromat ography (GPC), is_not nore_than 3.0, and (iv) the
paranmeter B valiid aphPcRIPAdNCAEed FANHDMAAIRON atomgr iphan apetyhert Zd
nononer sequence distribution, is 1.0 to 1.5; and

to 70 parts by weight, and
a tackifier (C) in an amount of 0 to 20 parts by
weight,
10 the total amount of said components (A), (B) and (C)
being 100 parts by weight;
wherein the propylene/l-butene random copolymer (A)
has the following properties:
(i) the propylene content is 50 tc 95 % by mol,
15 (ii) the melt flow rate (ASTM D 1238, 230 °C, 2.16 kg)
is 0.1 to 100 g/10 min, |
(iii) the molecular weight distribution {(Mw/Mn, Mw:
weight-average molecular weight, Mn: number-average
molecular weight), as determiﬁed by'gel permeation
20 chromatography (GPC), 1is not more than 3.0, and
(iv) the parameter B value, which indicates randomness
of the copolymerized monomer sequence distribution, is 1.0
to 1.5;
and
25 the ethylene/0-olefin copolymer (B) has the following
properties:
(i) the melt flow rate (ASTM D 1238, 190 °C, 2.16 kg)

is 0.1 to 100 g/10 min, and



25 the ethyl ene/a-ol efin copolyner (B) has the foll ow ng

properties: (i) the nelt flowrate (ASTM D 1238, 190 [err]C,
2.16 kg) is 0.1 to 100 g/10 mn, and

6 (ii) the ethylene content is 75 to 95 % by nol . The
propyl ene/ 1- but ene random copol yner (A)6 preferably has the foll ow ng
properties: (iv) the paraneter B val ue, which indicates
randommess 5 of theiigopoley hvaedenepanent Seguehces A Sty idtroan, is 1.0
to 1.3, (v) the nelting point (Tm, as neasured by a

differential scanniTe catamyilesedrl -busebd randd0 ¢epely@er (A) prefer@bly the
nmelting point (Tm and the 1-butene content 10 (M[%Dby nol]) satisfy
the fol |l owi ng Pefatienfollowing propertigsgym + 130 [err] Tm[err] -2.3M +

d . i i h ['1inj 9 db
58 7 i e PRI Tl B >
satisfy thQSf?§¥0@hQ9c6§%f§ &Y zed monome{Afe?génLQr&1@F£i§@%ﬁg§5is 1.0

The propyl ene but ene random copol yner obt al ne

copol yneri zi ngtpr opy} ene and 1-butene in the presence of an olefin

pol yneri zation catal yst conprising: 20 [A] a transition netal
conpound repr esent etvbythdarelting gloliow fgmi or aslmedsdred by a [B] [B-1]

an organoal um num oxy- conpound and/ or [ B-2] ~a compound whi ch reacts
with the transPifEardResdl cotpulifty calorimeter, is 60 to 140 °c,

{vi) the melting point (Tm) and the l-butene content
10 (M [% by mol]) satisfy the following relation
~2.6M + 130 € Tm < -2.3M + 155

and

{(vii) the crystallinity (o [%]), as measured by X-ray
diffractometry, and the l-butene content (M [% by mol])

15 satisfy the following relation
a 2 -1.5M + 75.

The propylene/l-butene random copolymer (A) is
obtained by copolymerizing propylene and l-butene in the
presence of an olefin pelymerization catalyst comprising:

20 (A] a transition metal compound represented by the
following formula (I},

{B] [B-~1] an organocaluminum oxy-compound and/or [B-2]
a compound which reacts with the transition metal compound
[A] to form an ion pair,

25 and optionally
[C}] an organcaluminum compound.
The traqsition metal compound {A] represented by the

following formula [I]:



[A] to forman ion pair, 25 and optionally [C] an

or ganoal um num conpound. The transition netal conpound [A]
represented by the following forrmula [I]:

7 - [err] wherein Mis a transition netal of Goup |Va,
Goup Va or 5 Goup Vla of the periodit table, R1 and R2 are each
a hydrogen atom a halogen atom a hydr ocarbon group of 1 to 20 carbon
atons, a hal ogenat ed hydrocarbon group of 1 to 20 carbon atons, a
silicon- contai ni na group, an ox¥gen-¢ohtaining group, a sulfur- 10
cont ai ni ng group, a nitrogen-containing. group or a

phosphor us- cont ai ni ng group, M is a secondary or tertiary alkyl
group of 3 to 20 car bgy® at ong R4 is a

hydrogen atom or an al kyl group Q

(1]

wherein M is'a transition metal of Group IVa, Group Va or
S Group VIa of the periodic table, ‘

Rl and R2 are each a hydrogen atom, a halogen atom, a
hydrocarbon group of 1 to 20 carbon atoms, a halogenated
hydrocarbon group of 1 to 20 carbon atoms, a silicon-
containing group, an oxygen-containing group, a sulfur-

10 containing group, a nitrogen-containing group or a
phospheorus~containing group,

R3 is a secondary or tertiary alkyl group of 3 to 20
carbon atoms or an aromatic group,

R4_is a hydrogen atom or an alkyl group of 1 to 20

15 carbon atoms;

X! and X? are each a hydrogen atom, a halogen atom, a
hydrocarbon group of 1 to 20 carbon atoms, a halogenated
hydrocarbon group of 1 to 20 carbon atoms, an oxygen-
containing group or a sulfur-containing group,

20 Y is a divalent hydrocarbon group of 1 to 20 carbon

atoms, a divalent halogenated hydrocarbon group of 1 to 20

carbon atoms, a divalent silicon-containing group, a



hydr ocar bon group of 1 to 20 carbon atons, an oxygen- cont ai ni ng group

or a sulfur-containing group, 20 Y is a dival ent hydrocarbon group
of 1 to 20 carbon atons, a dival ent hal ogenated hydrocarbon group of 1
to 20 carbon atons, a divalent silicon-containing group, a

8 di val ent ger mani um cont ai ni ng gﬁoup, a divalent tin- cont ai ni ng
group, -0-, -CO, -S, SO, -SOerr]-, -NRerr]-, -P(Rerr])- , -P(O
(R[err])-, -BHismalentogerAbRiemrfentaheires mpdduer,rla idivalbydr oden atom

a hal ogen atom a hydrocarbon group of 1 to 20 carbon 5 atoms or a.

hal ogenat ed hy®$EadMBeq §FEUB of O1r t 20 catborr©~r ~Sfeoms)NR™~, ~P(R?) -
the above formula [1]., . R err] is preferably a nethyl. . r Qup.

The peel abl e ﬁrd?é%vﬂ@g)fil" %%bdfﬁfﬁg??ﬁ { Sreg ﬁﬁn&énﬁigﬁgfggﬁp
single-layer of juul 4 h'a%gé Ll 'nav\g%&zhocaatrbon Jo%?:s%fo'iet8fzbh arbo
outernost |ayers I's forne fr8m t he abbve- ment roned conposi T1on

DETAI LED DESCRItRHsONr QFnilEgbNYERH | tPirdcurbon grb® ©@MROSbt bONchLHoR

peel abl e protective filmand'the peel abl e protective filmaccording to
t he i nventi on atidnis)he described in detail hereinafter. The
conposition for a peelable protective film according to the invention
conpri ses a propyl énethepabere foonukandom &dpékypeeferablam méfityl
conposition further conprises an ethyl ene/ a-ol efin copol ynmer (B)
and/ or a T8 fier (O in addition to the conponent (A).

The peelable protective film according to the
10 invention is a single-layer or multi-layer film in which at
least one of the outermost layers is formed from the above-

mentioned composition.

DETAILED: DESCRIPTION: OF THE INVENTICN
15 The composition for a peelable protective film and the
peelable protective fi%m according to the invention will be
described in detail hereinafter.
The composition for a peelable protecﬁive film
according to the invention comprises a propylene/l-butene
20 random copolymer (A), and this composition further
comprises an ethylene/o-olefin copolymer (B) and/or a
tackifier (C) in addition to the component (A).
Each component is described below.
Propylene/l-butene random copolymer {(A)
25 (1) Composition
In the propylene/l-butene random copolymer ({(A) used in
the invention, the content of constituent units derived

from propylene (propylene content) is 50 to 95 % by mol,



Each conponent is described bel ow. Propyl ene/ 1- but ene
random copol yner (A) 25 (1) Conposition In the
propyl ene/ 1- but ene random copol ynmer (A) used in the invention, the
content of constituent units derived from propyl ene (propyl ene
content) is 50 to 95 % by nol, 9

preferably 50 to 90 % by nol, nore preferably 55 to 90 % by nol ,
particul arly ppek€eabbyy660t 00850 % by nwll, awdet peeferabtpni®nto o¥0 % by
constituent units derived from 1-butene (1- but ene content) is 5 to 50
% by nol, pref&cadkl parbiculsoly,peefnrakdly, 6fote §ﬁefsebabm91:10am<b t@%by

nol , partlcularlﬁ preferably 15 to 40 % h %
propyl ene/ 1- bu€ §8P5n85nF8655%9ﬂ%9t(991 bfaylers echﬁPﬂlﬁ EBE%T?th%nt units

derived 11 om obelins QLAELAL DS s vo MPRYLENRAANT Tebutene, | o SEld, o

anounts, for exanple ‘han 10 prefe not™ nor e

than 5 Wbbysﬂvby mol, more ﬁg%fé@%ﬁlilfUNﬂbaQ% % by mol, %@?tlcularly
propyl ene/ 1- but éne random copol ymer (A) has a nel g | ow rate (MFR,

ASTM D 1238, 23elferabCy Loatoodo 2% Iy kel .of 0.1 to 100 g/ 100 min,
preferably 0.5 to 50 g/10 mn, nore 15 preferably 1 to 20 g/10 m n.

(3) Mol ecul ar wei ghfThdi prephlenant (Mijere) random copoFhmepr OhlyImrate/ | - but ene
random copol yner (A) has a nol ecul ar wei ght_distribution (Mwv M), as

det erni ned by @ntain cgapkdhrebh %ﬁﬁ?ﬁnﬂ%ﬁiﬁ%ﬁhfrPGPeﬂe RS Nt NeH e dhan

3.0, 20 prefera I 3 t0.3.0 re preferabl tog2. 5, (4)
Randormess %p%lene and 1= bu£mhe in smafi é%oun%s, for éxample, not

10 more than 10 % by mol, preferably not more than 5 % by mol.

{(2) Melt flow rate

The propylene/l-butene random copolymer (A) has a melt
flow rate (MFR, ASTM D 1238, 230 °C, load of 2.16 kg) of
0.1 to 100 g/10 mipn, preferably 0.5 to 50 g/10 min, mcre

15 preferably 1 to 20 g/10 min.

(3) Molecular weight distribution (Mw/Mn)

The propylene/l-butene random copolymer (A) has a
molecular weight distribution (Mw/Mn), as determined by gel
permeation chromatography (GPC), of not more than 3.0,

20 preferably 1.5 to 3.0, more preferably 1.5 to 2.5.

(4) Randomness

The propylene/l-butene random copolymer (A) has a
parameter B value, which indicates randomness of the
copolymerized monomer sequence distribution, of 1.0 to 1.5,

25 preferably 1.0 to 1.3, more preferably 1.0 to 1.2.

The parameter B value was proposed by B.D. Coleman and

T.G. Fox (J. Polym. Sci., Al, 3183 (1963)), and this

parameter is defined as follows.



The propyl ene/ 1- but ene random copol yner (A) has a paranmeter B val ue,
whi ch i ndi cates randommess of the copol yneri zed nononer sequence
distribution, of 1.0 to 1.5, 25 preferably 1.0 to 1.3, nore preferably 1.0
to 1.2. The paraneter B valgg%mas proposed by B.D. Col eman and
T.G Fox (J. Polym Sci., A, 3183 (1 )), and this paraneter is
defined as follows. 10

B=Perr]/ (2P[err].P[e&r] P12/ (2Pr@bein P[err] and P[err] are a first
mononer content fraction and . a second nononer content fraction,
respectively, dher@ferf] gngl P2 arq prbHbott ivnagen KOntenst TrBRbARE -3¢ ond
nononmer sequences o al nol ecul e sequen n the

5 | the t .. |
case of B = 1, aB%?ﬁ%ﬁ?EITQ%OI%?%%O&Vt\%& 4pBry o8/ resg%%%l‘é%]ﬁ’dl A P12 0% he

case of B < 1, _the copol yner_tends..to bl > qand | he case of B >
1, the copolyn%rpfgﬁﬁgt%%b of t %e%ﬁqﬁgrﬁgpPﬁ§F sgégnd mgko#%#eﬁﬁﬂé%ﬁ%ﬁgto
the above pyopeptLes. chder S %ﬂeed?fi/el' gut ene random copol yner (A)
preferably furt%er Ea% t he fo Ioﬁeggegfoperties (5) and (6).

(5) The nelting poimd €Hdcass Je@ESH af BgrAoulli'disdaradicd appaRntLnvg
calorinmeter, is 60 to 140 C, 15 preferably 80 to 130 [err]C, and besi des
the nmelting pothe ¢Ipplymer; aind thee chssutodn® Soht ehle (GPPOLIMe MIgndss &pi sfy

t he follow ng relation:, -2.6M+ 130 [err]. TM[err] -2.3M +
155. be(B}oghe 1Y stulthaitdpe QI & P, lastheaSoRetyBRF Xaugdp too
diffractonetryb ang the 1:-butene content (M[% by nol])
e alternating.
10 In addition to the above properties, the propylene/1l-

butene random copolymer (A) preferably further has the
following properties (5) and (6).

(5) The melting point (Tm), as measured by a
differential scanning calorimeter, is 60 to 140 °C,

15 preferably 80 to 130 °C, and besides the melting point (Tm)
and the l-butene content (M [% by mol]) éatisfy the
following relation:

-2.6M + 130 £ TM € -2.3M + 155.
{(6) The crystallinity (a [%]), as measured by X-ray

20 diffractometry, and the l-butene content (M [% by mol])
satisfy the following relation:

a2 -1.5M + 75.
The propylene/l-butene random copolymer (A) is desired
to have a crystallinity of 15 to 65 %, preferably 30 to 60

25 s,

The propylene/l-butene random copolymer (A} can be
prepared by copolymerizing propylene and l-butene in the

presence of an olefin polymerization catalyst comprising



satisfy the follow ng rel ation: alerr] -1.5M+ 75.

The propyl ene/ 1- but ene random copol yner (A) is desired to have a
crystallinity of 15 to 65 % preferably 30 to 60 25 % The
propyl ene/ 1- but ene random copol yner (A), .can be prepared by

copol yneri zi ng propyl ene and 1-butene |1r11the presence of an olefin
pol yneri zati on catal yst conpri sing [A] the | ater-described
speci fic transi Hbrﬂrmtlatemrrmsndbed spef Bf i ¢ B: ddnsit iorgareaal 1UkionpBund,
oxy-conpound an /or conmpound which reacts with the transition
metal conpound ) E{A}] tad! f%ﬂﬁnaﬁluahngau PXY 2¢RIMRAIIDANIARE [[BF2dna 5

or ganoal um num | ene/ 1- but ene random copol yner
prepared as & Ool‘lvne AV S drﬁaézflér ngB ﬁ%r'ﬁ %’rfdl%’hé'iﬁé"aéxé’é’lmlpé?ﬁf‘d
scratch e LA Clo ra 83 1S bali aNCengt 2l ocking

resi stance. 10 Ther ol ef |lr? pgl ynerlgggt{;%gf%g% g’% for the
invention i $ desaydryed belmim compound. The transition rret al conpound [A]
(hereinafter sonetinmes referred to as "conponent [A]") form ng the

ol efin polymerizati dﬂnecmwglenas{édbhmm@erémtdmljysmerlﬁrepelaé&s@ﬁlt ed by
the followng fornula [1]:
above has hlgh stereoregularity and shows excellent scratch
resistance, heat resistance, transparency and blocking
resistance.
10 The olefin polymerization catalyst used for the
invention is described below.
The traﬁsition metal compound [Al] (hereinafter
sometimes referred to as "component [A]"™) forming the
olefin polymerization catalyst used in the invention is

15 represented by the following formula [I]:

wherein M is a transition metal of Group IVa, Group Va or l
20 Group VIa of the periodic table. Examples thereof include
titanium, zirconium, hafnium, vanadium, niobium, tantalum,

chromium, molybdenum and tungsten. Of these, preferred are



[err] wherein Mis a transition netal of Goup IVa, Goup Va or 20

G oup Vla of the periodic table. Exanples thereof include titani um
zi rconium hafnium vanadi um niobium tantal um chrom um nol ybdenum
and-tungsten. O these, preferred are

12 titanium zirconium and hafni ich Particularly preferred is

zi rconi um Substituents Rerr] and Rerr] Rl err] and
Rlerr] are ea ro LEeN,At o ; o] o} of
1 to 20 car bo%qg?g%ﬁ'agzgfgég%t%é@% hmy"?fr oc@éarrgérclﬁérg%gg g?é?@?%&%ofbo
carbon atons, zargidnieen- cont ai ni ng group, an oxygen-contai ni ng group,
a sul fur- contai ning group, a nitrogen-containing group or a

phosphor us- cofikistiingeptsupl and R? Exanpl es of the hal ogens incl ude
fluorine, chlorine, brom ne and i odi ne. Exanpl es of the

hydr ocar bon gr oups RdfandtR? Arec®asdna hydragensatomd dalagen ¢tefips2 such
Godecyl " B codiiirFedBh, B58rRy PY ahct SaiCr AMRBNYI 2gPONBEenaten as
vinyl pry arBod gyolahexevlo 28 Wlalod Afipsa SHElcas-
enzyl, phenyl ethyl and phenylpropyl; and aryl groups, suc as phenyl,
tolyl, di met hydeantingt GroBbNYbRNERYSen-containing group, a sulfur-
containing group, a nitrogen-containing group or é
phosphorus-containing group.
10 Examples of the halogens include fluorine, chlorine,
bromine and iodine.

Examples of the hydrocarbon groups of 1 to 20 carbon
atoms include alkyl groups, such as methyl, ethyl, propyl,
butyl, hexyl, cyclohexyl, octyl, nonyl, dodecvl, iccsyl,

15 norbornyl and adamantyl; alkenyl groups, such as vinyl,
propenyl and cyclohexenyl; arylélkyl groups, Ssuch as
benzyl, phenylethyl and phenylpropyl; and aryl groups, such
as phenyl, tolyl, dimethylphenyl, trimethylphenyl,
ethylphenyl, propylphenyl, biphecnyl, naphthyl,

20 methylnaphthyl, anthracenyl and phenanthryl.

Examples of the halogenated hydrocarbon groups include
those obtained by substituting the above-mentioned
hydrocarbon groups with halcgen atoms.

Examples of the silicon-containing substituents

25 include monohydrocarbon-substituted silyls, such as
methylsilyl and phenylsilyl; dihydrocarbon-substituted
silyls, such as dimethylsilyl and diphenylsilyl;

trihydrocarbon-substituted silyls, such as trimethylsilyl,



et hyl phenyl , propyl phenyl, biphenyl, naphthyl, 20 nethyl naphthyl,
ant hracenyl and phenanthryl Exanpl es of the hal ogenated
hydr ocar bon groups i ncl ude t hose obtai ned by substituting the
above-nenti oned hydr ocar bon groups wi th hal ogen atons.

Exanpl es of the silicon-containing subdstituents 25 include
nonohydr ocar bon-substituted silyls, such as nmet hyl silyl and

phenyl silyl; dihyskoees bon:,subsigriosyedilyl, silaysLomdigh sasydi,met hyl silyl
and di phenyl silyl; tri hydrocarbon-substituted silyls, such as
trinethylsilyltriphenylsilyl, dimethylphenylsilyl methyil}liphenylsilyl,

triethylsilyl, tripropylsilyl, tricyclohexylsily tri phenylsilyl,
di met hyl phenyl %leYﬁ%ﬂtw oﬁrmnéﬁwgphphylsﬂylt rfthJo\flw%ﬁnews @rg

t ht hyl si | I th £ I h
s Tr1 et byl si FYR=Sea thortre Vgt s e oS GV F ot SUal A1 o e e
t t hyl I%@}g | WS a h
t;:ggthglgﬁtxy Qy Sfﬁgxﬁtx é%ﬁgEHIEYEg y%%%%d%;talnlng subzgftugﬁts

i ncl ude hyﬂ{@éwywmmetaiﬁoxxénar QYRS cosUEkh RS AR Ay 1elgexys, 10
propoxy and butoxy; aryloxy groups, such as phenoxy, met hyl phenoxy,

di met hyl phenoxguainda  apr neendyy, L pivechy 1 . aryl al koxy groups, such as
phenyl met hoxy and phenyl et hoxy. Exanpl es of the sul fur-containing
groups i ncl ude E%ﬁﬂﬁ#ﬁﬂ:Géhﬁ@eoﬁﬂagﬁédc%vt?%ﬁﬂ&ﬂnﬁﬂ?ﬁﬁaﬁyﬁﬁﬁm tthecdufe ur

in 15 the above-exenplified o -containin roup Exanpl es
of the nitrogeRYSERERT HTRPRF oFRORTCEEaUDS, SUGl 3 BETGANY. AP no

groups, squ aﬁrQF&leﬁgﬁrghtoxy; aryloxy groups, such as phenoxy,
methylphenoxy, dimethylphenoxy and naphthoxy; and
arylalkoxy groups, such as phenylmethoxy and phenylethoxy.

Examples of the sulfur-containing groups include
substituents obtained by replacing oxygen with sulfur in

15 the above-exemplified oxygen-containing groups.

Examples of the nitrogen-containing groups include
amino groups; alkylamino groups, such as methylamino,
dimethylamino, diethylamino, dipropylamino, dibutylamino
-and dicyclohéxyIamino, and arylamino groups and

20 alkylarylamino groups, such as phenylamino, diphenylamino,
ditolylamino, dinaphthylamino and methylphenylamino.

Examples of the phos;horus—containing groups include
phosphino groups, such as dimethylphosphino and
diphenylphosphino.

25 Of these, preferred as R! are hydrogen, methyl,
hydrocarbon groups of 2 to 6 carbon atoms and aromatic
groups, and particularly preferred are methyl and

hydrocarbon groups of 2 to 6 carbon atoms.



di met hyl am no, diethyl am no, dipropylam no, dibutylam no and

di cycl ohexyl am no; and aryl am no groups and 20 al kyl arylam no groups,
such as phenyl am no, di phenyl am no, di tol yl am no, di napht hyl am no and
met hyl phenyl am no. Exanpl es of t he phosphorus-contai ni ng groups
i ncl ude phosphi no groups, such ad4 di et hyl phosphi no and

di phenyl phosphi no. 25 O these, preferred as R err] are hydrogen,
nmet hyl , hydr o@ar Bén grefsmpsedf a2et hydremnbendahpdsocambar gnraups,

groups, and particularly preferred are nethyl and hydr ocar bon groups
of 2 to 6 car i Fagidcularly preferred is hydrogen. 14

As R2, preferr h% ggen and hydr ocar bon groups, and particularly

preferred is ﬁégF%dgﬁﬂ—g“* Substituent R3 R3 is a hydrocarbon

group of 1 to 20 casb t bt ai ed tituting said
& %Q g ﬁgﬁ%é?ﬁf%on ég@%ﬁ]orq Eg.?ﬁ c9¥béﬂﬂﬁ toms EE g

hydrocarbon group wt ogen a silrcon-containing group,
and is S prﬁ&fgﬁ@bﬁa@néécwd&%ﬂﬁ:&%&' éﬁ:‘Yd QM@HOCQE:BHH Stod LA 20

carbon atons or an aromatic group. Exanpl es of the secondary or
tertiary al kyla gradugen 2@omi 6l aidel liicphepyhtaining Wroupgcahdt 4 ,
tert-butyl, 1,2- di et hyl propyl, 2, 3-di net hyl butyl, iso-pentyl,

tert-pentyl, prefam@pi,ermaysecqwm@m percegey chdmll groupeefiyd dyaclZhexyl ,
i so- hexyl, norbornyl and adamant Exanpl es of the aromatic

gr oups |nclude‘%?V¥ GrteBFs°r 3% %ﬁ@ﬁté§ BReYR1, tolyl, dinethylphenyl,
trimethyl phenyl, g, . gh2yl ppenyd se%ro%BXLPhSPyéert%QJ}e'éleyxagr.oc!ups

[ err]-napht hyl,

10 include i-propyl, i-butyl, sec-butyl, tert-butyl, 1,2-
dimethylpropyl, 2,3-dimethylbutyl, iso-pentyl, tert-pentyl,
neopentyl, cyclcpentyl, cyclohexyl, 4-methylcyclohexyl,
iso-hexyl, norbornyl and adamantyl.

Examples of the aromaitic groups include aryl groups,

15 such as phenyl, tolyl, dimethylphenyl, trimethylphenyl,
ethylphenyl, propylphenyl, biphenyl, o- or P-naphthyl,
methylnaphthyl, anthracenyl, phenanthryl, benzylphenyl,
pyrenyl, acenaphthyl, phenalenyl, aceanthrylenyl,
tetrahydronaphthyl, indanyl and biphenylyl; and arylalkyl

20 groups, such as benzyl, phenylethyl, phenylpropyl and
tolylmethyl. These groups may contain double or triple
bond.

Further, these groups may be substituted with such
halogen atoms and silicon-containing groups as described
2S5 for RL.
Substituent R*?
R? is a hydrogen atom or an alkyl group of 1 to 20

carbeon atoms.



met hyl napht hyl , ant hracenyl, phenanthryl, benzyl phenyl, pyrenyl ,

acenapht hyl, phenal enyl, aceanthryl enyl, t et rahydr onapht hyl , i ndanyl
and bi phenylyl; and aryl al kyl 20 groups, such as benzyl, phenyl ethyl,
phenyl propyl and tolylmethyl. These groups may contain double or
triple bond. Further,ldhese groups may be substituted with
such hal ogen atons and silicon-containing groups as described 25 for
Rlerr]. Subst kbgplefdof the alkyl BFoupsaihyduagesnaioradd &rialkyl
group of 1 to 20 carbon atons. Exanpl es of the

al kyl groups i mékydegehapa, asdcicyas inethyl, althyll,gneppspy’uch-msomgel hyil-
ethyl, n-propyl, i-propyl, n- butyl, i-butyl, sec-butyl, tert-butyl,

pentyl, hexyl, butyl,cycbuheky| seoepityl, demp-bukghyl pedbrbeyhexykosyl, 5
nor bornyl and adanant Thes r oups .nmay bg substituted with

| e
such hal ogen CYCl&PSﬁﬁlanBeBFY%cdﬁ?@Gntéi Yty GPEGF¥Las 888%ti bed for
Rerr]. 5 XL%Q%L aod §L§r£éaman 1. X[err] and X err] are each a
al Sen a E%

hydrogen atom a 0 om a hydr ocarbon group of 1 to 20 carbon

atoms, a hal ogenat eghese ghyGhOGRIP UL HPER 0Lt dat Q12 §EEROa B, an
oxygen- contai ning group or a sulfur-containing group.

Exanpl es of thatbalsoged atdisontbenadtgiary ganupisnesgdescrigedupsry Rhe
hydr ocar bon gr%Eps of } to 20 carbon atons and

X! and X2 are each a hydrogen atom, a halogen atom, a

10 hydrocarbon group of 1 to 20 carbon atoms, a halogenated
hydrocarbon group of 1 to 20 carbon atoms, an oxygen-
containing group or a sulfur-containing group.

Examples of the halcgen atoms, the oxygen-containing
groups, the hydrocarbon groups of 1 to 20 carbon atoms and

1S  the halogenaﬁed hydrocarbon groups of 1 to 20 carbon atoms
are the same as those described for R!.

Examples of the sulfur-containing groups include the
same groups as described for R!; sulfonato groups, such as
methylsulfonato, trifluaromethanesulfonAataq

20 phenylsulfonato, Benzylsulfonato, p-toluenesulfonato,
trimethylbenzenesulfonato, triisobutylbenzenesulfonato, p-
chlorobenzenesulfonato and pentafluorobenzenesulfonato; and
sulfinato groups, such as methylsulfinato, phenylsulfinato,
benzenesulfinato, p~toluenesulfinato,

25 trimethylbenzenesulfinato, pentafluorobenzenesulfinato and

trifluorometﬁanesulfinato.

X



15 the hal ogenat ed hydrocarbon groups of 1 to 20 carbon atons are the

sane as those described for RIL. Exanpl es of the sul fur-containing
groups include the same groups as described for R err]; sulfonato
groups, such as met hyl sul fonato, trifluoronethanesul fonato 20

phenyl sul f onat o, benzyl sul fonat o, p-tbbuenesul f onat o,
tri met hyl benzenesul fonato, triisobutyl benzenesul fonato, p-

chl orobenzenesul fogat g and;pend&f Inipekanrzenesubhignakol esdzo carsdd finato

groups, such as nethyl sul finato, phenyl sulfinato, benzenesul fi nat o,
p-t ol uenesul f ianama, a2B8ivatenethyldpnrarees dlykdroebabon group of 1 to 20
pent af | uor obenzenesul fi nato and trifluoronethanesul finato. Y
16 Yarboa dkenbent @jvabenrty o ipoamsost ainipg2grearbon

atons, a dival ent hal ogenated hydrocarbon r%%% of 1.to car bon

20 )
atoms, a di valSef@l8nti BERMEBALAT AP M Y 9% a givatent tin-
er nani um c¢ontaji.ni QL0 diyal etdal i Na_ 5encontaknin NUD o _
g Ssotc?)n?_ggérgé] BPou% yal emdg s-,250%9NL3boL NG P.—p(RS)

-GO, -5, Rierr]-,"-P(Rlerr])- -P(0) (Rerr])-,
-BRlerr]- or )ALBHQ?Hhﬁ)(f{f%iﬂ—'d% apRRel ogen jat @MhyRrogen B8bRYEN atom a
hydr ocarbon group of 1 to 20 carbon atons or a hal ogenat ed hydr ocar bon
group of 1 tondQoganbafiom, a AY@AB¢arbdd) group olfbnetspeoi Ehevbhyatddere can
be nenti oned: di val ent hydrocarbon groups of 1 to 20 carbon

at ons, swah aadadlokeghehedghpdpscdrean grmichyifedeto 20 carbon

di met hyl net hyl ene, 1, 2-ethylene, dinmethyl-1,2-ethylene,
1, 3-tri nmet hyl &€ms? -4-t et ranet hyl ene, 1, 2-cycl ohexyl ene and

10 More specifically, there can be mentioned:
divalent hydrocarbon groups of 1 to 20 carbon atoms,
such as alkylene groups (e.g., methylene,
dimethylmethylene, 1,2-ethylene, dimethyl-1,2-ethylene,
1,3~trimethylene, 1,4-tetramethylene, 1,2-cyclohexylene and’
15 1,4-cyclohexylene) and arylalkylene groups (e.g.,
diphenylmethylene and.diphenyl—1,2-ethylene);
divalent halogenated hydrocarbon groups obtained by
halogenating -the above-exemplified divalent hydrocarbon
greups of 1 to 20 carbon atoms, such .as- chloromethylene;
20 divalent silicon-containing groups, such as
alkylsilylene, alkylarylsilylene and arylsilylene groups
(e.g., methylsilylene, dimethylsilylene, diethylsilylene,
di(n-propyl)silylene, di(i-propyl)silylene, |
di{cyclohexyl)silylene, methylphenylsilylene,
25 diphenylsilylene, di(p-tolyl)silylene and di (p-
chlorophenyl)silylene) and alkyldisilyl, alkylaryldisilyl
and aryldisilyl groups (e.g., tetramethyl-l,2-disilyl and

tetraphenyl-1,2-disilyl);



15 . 1, 4-cycl ohexyl ene) and aryl al kyl ene groups (e.g.,

di phenyl net hyl ene and di phenyl - 1, 2- et hyl ene) ; di val ent

hal ogenat ed hydrocarbon groups obtai ned by hal ogenati ng t he
above-exenplified dival ent hydrocarbon groups of 1 to 20 carbon atons,
such as chl oromet hyl ene; 20 dilVal ent silicon-containi ng groups,
such as al kyl silylene, alkylarylsilylene and aryl silyl ene groups

(e.g., methylsilyl eng.ai1@ntebByhshkvhedent £ittdy|FidupsedBtained by

di (n-propyl)silylene, di(i-propyl)silylene, di (cycl ohexyl)silyl ene,
met hyl phenyl sitegdleteing 25 1 idiophenyhsgé yhameym dir prteolapopesi-eykape igndd di (p-
chl orophenyl)silylene) and al kyldisilyl, alkylaryldisilyl and

aryl disilyl grouwsiqne ¢ilicon-gaetRyRing 298PwRs ylanthd

tetraphenyl -1, 2-di sj.| yl.); . o . 17,
el lhRRS hd0gEO0hat BIR% FRRFTS, Ptaineg PCFRBLE Hi%on

di val ent ger mani um

W th ge”mgi ung 4y ddie »&Q%V‘%‘i%xﬁf(}okhéig ove-exdthyA ANy 'i'\):a‘i%g'tcgri‘i’i‘lé h09

groups; an val ent n- contal ni g groups obtai ned by replraci ng
S silicon W thdddhididd e hse-exenplified divalent silicon-

cont ai ni ng groups. Rlerr] is the sane hal ogen atom hydrocarbon
group of 1 to R20 ieat hens anhe®nba Dygdmlaxgenahed rbydeboar §oougrofip afo 1 to
20 carbon atons as described for Rlerr]. 10 O these, preferred
are dival ent s30icrhgomtaing vy haloggnaupd, hydxegarorgamenni of dohea?®i ng
groups and dival ent tin-contalningfgro s, and nore preferred are

di val ent QFIRUL R &5hids§CyiBEPsE OB Rthese, particularly

10 Of these, preferred are divalent silicon-containing
groups, divalent germanium-containing groups and divalent
tin-containing groups, and more preferred are divalent
silicon-containing groups. Of these, particularly
preferred are alkylsilylene, alkylarylsilylene and

15 arylsilylene.

Listed below are examples of the transition metal
compounds represented by the above formula [I].

rac-Dimethylsilylene-bis (2, 7-dimethyl~4-ethyl-1-
indenyl) zirconium dichloride,

20 rac-Dimethylsilylene-bis (2, 7-dimethyl-4-n-propyl-1-
indenyl) zirconium dichloride,

rac—Diméthylsilylene—bis(2,7—dimethyl—4—i—propyl—l—
indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis (2, 7-dimethyl-4-n-butyl-1-

25 indenyl)zirconium dichloride,

rac—Dimethylsilylene—bis(2,7—dimethyl—4—sec—butyl—l—

indenyl) zirceonium dichloride,



preferred are al kyl silylene, alkylarylsilylene and aryl silyl ene.

Li sted bel ow are exanples of the transition netal conpounds
represented by the above formula [I].

rac-Di met hyl si | yl ene-bi s(2, 7-di net hyl et hyl - i ndenyl ) zirconium
di chloride; 20 rac- Di met hyl si | y*%ne bi s(2 7-di met hyl - 4- n- pr opyl -

i ndenyl ) zi rconi um di chl ori de,

rac- Di met hyl si | yl eneadbiBife thydi sigtyhenedbiisfRopytidethy 1 -4 +tndempt )-Ai+ coni um
di chl ori de, rac- Di met hyl si | yl ene-bi s(2, 7-di net hyl - 4-n-butyl -

25 indenyl)zi FBEARYM i eRPOIRRHelichloride,

(2, D methyl si |yl eng: bi s(2. 7 8 10 ne4b§%%2bvtxm%hyl -4 1551} )3] rooni um

rac- Di net hyl si |, - butyl - i ndenyl ) zi r coni um
di chl ori de, 1}‘1@991?&%23?”%% h@#m é bi s(2 7 di met hyl - 4- n- pent yl -

lndenyl)zlrsonlUn1dr&BlsﬁméEhyléi1ylene—b1s(2 7- dlmethyl 4-n-hexyl-1-
rac- Di met hyl si | yl ene-bi s(2, 7-di net hyl - 4- n- hexyl -1- i nd enyl%2| rconi um

di chl ori de, indenyl) zace®h het hyl i llodieleg- bi s( 2, 7 di met hyl - 4-cycl ohexyl -
i ndenyl ) zi rconi um di chl ori de,

rac- Di net hyl si |yl enéa@)r%{@eﬁhidli’rﬁeltmﬂ%blsﬂéﬂ ~dimethyl-4-cyclohexyl-1-
met hyl cycl ohexyl - Z| rcom um di.chl ori de,

pdenyl)
rac- Di net hyl si W‘F&H@ bE %/‘i L it A Ihenyl et hyl -

i ndenyl ) zi rconi um d I )
rac- Di net hyl silyl ene {'5&%\5{1131%3' nerbis(2,7-dimethyl-4

10 methylcyclohexyl l-indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis (2, 7-dimethyl-4-phenylethyl-1i-
indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis (2, 7-dimethyl-4-
‘phenyldichloromethyl -1-indenyl)zirconium dichloride,
15 rac-Dimethylsilylene-bis (2, 7-dimethyl-4-chloromethyl-
1-indenyl) zirconium dichloride,
rac~-Dimethylsilylene-bis (2, 7-dimethyl-4-
trimethylsilylenemethyl-l-indenyl)zirconium dichloride,
rac-Dimethylsilylene~bis (2,7~-dimethyl -4~
20 trimethylsiloxymethyl-l-indenyl)zirconium dichloride,
rac-Diethylsilylene-bis (2, 7-dimethyl-4-i-propyl-1-
indenyl)zirconium dichloride,
rac-Di (i-propyl) silylene-bis(2,7-dimethyl-4-i-propyl-
l-indenyl) zirconium dichloride,
25 rac-Di (n-butyl)silylene-bis (2, 7-dimethyl-4-i-propyl-1-
indenyl) zirconium dichloride,
rac-Di (cyclohexyl)silylene~bis (2, 7-dimethyl-4-i-

propyl-l-indenyl)zirconium dichloride,



phenyl di chl or onet hyl . 1-i ndenyl ) zi rconi um di chl ori de, 15
rac- Di met hyl si | yl ene-bi s(2, 7-di net hyl - 4- chl or onet hyl -

1-i ndenyl ) zi rconi um di chl ori de,

rac- Di net hyl si |l yl ene-bi s(2, 7-di met hyl - 4-

trinmethyl silyl enenethyl -1-indenyl)zir&&ni um dichloride, -
rac-Di net hyl silylene-bis.(2,7-dinethyl-4- 20

trimet hyl si | oxynet ~ el ' i U _di:chborL —d—i— -
rac-EiethyIsiIyIeng¥%ié?%?g?gygé%%éfgayﬁﬁ%?%ggﬁf?-q§meth¥%dén§lgéﬁg%%nium
dichloride, 1-indenylh@GrBoaiuvirapyh)stigd,ene-bis(2, 7-di nethyl-4-i-propyl -
1-indenyl)zirconiumdichloride, 25

rac-Di (n-butyl)sil yeentlebhgl 2h@&ndi sl dnetbisg2ofydihethyl-4~t-butyl-1-

i ndenyl ) zi rconi um di chl ori de, _ .

rac- Di (cycl ohesdepsil)piggenua digb 4o redew| - 4-i -

propyl - 1-i pdenyl ) zi rconi,um di chl orjde, .. .

o S hc: NEERYPARERDSPE DY ESRE Ay @ 7 GhimeERY R4 F-RrbRyTL-

1-indenyl) zir o [ ri.de, ;. .

r ac- Met hyl pheﬁlﬂﬁpyﬁqezﬁg‘%f‘égg‘, GG RYT- 4- t - but yi -1 -

i ndenyl) zi rconi um GHaghpbebhday1sPlylene-bis (2, 7-dimethyl-4-i-propyl-1-
rac-Di phenylsiIerne-bis%Z,?-dinethyl-4-t-buty|-|- indeny?gzirconium
di chl ori de, indenyl) ziacobiphedykrilbyi@me- bi s( 2, 7-di net hyl - 4-i -propyl -1 -
i ndenyl ) zi rconi um di chl ori de,

rac- Di phenyl si | yl ed@coPdphrenyds iy hgne zoig By 71dimetbylir-ddery} z1 r coni um
dichlorid : , : , _

rac- Di (p- ?QI y1 Y9 i 5e8d amy Sd Fhie hif€ a- i - propyl - 1-

i ndenyl ) zirconi um i chlQride 1 ,1) si1ylene-bis (2, 7-dimethyl-4-i-propyl-1-
indenyl)zirconium dichloride,
rac-Di (p-chlorophenyl)silylene-bis (2, 7-dimethyl-4-i-
propyl-l-indenyl)zirconium dichloride,.
15 rac-Dimethylsilylene-bis (2-methyl-4-i-propyl-7-ethyl-
l-indenyl)zirconium dibromide,
rac-Dimethylsilylene-bis (2, 7-dimethyl-4-i-propyl-1-
indenyl) zirconium dimethyl,
‘rac-Dimethylsilylene-bis(2;7~dimethyl=4-i-propyl=i~-
20 indenyl)zirconium methylchloride,
rac-Dimethylsilylene-bis (2, 7-dimethyl-4-i-propyl-1-
indenyl) zirconium-bis{(trifluoromethanesulfonato),
rac-Dimethylsilylene-bis (2, 7-dimethyl-4-i-propyl-1-
indenyl) zirconium-bis (p~phenylsulfinato), and
25 rac-Dimethylsilylene-bis(2-phenyl-4~i-propyl-7-methyl-
l-indenyl)zirconium dichloride.
Of the transition metal compounds represented by the

above formula [I], a transition metal compound represented



rac- Di (p-chl orophenyl)silyl ene-bis(2,7-dinmethyl-4-i-
propyl -1 -indenyl)zirconiumdichloride,. 15

rac- Di met hyl si |l yl ene-bi s(2-net hyl -4-i-propyl -7-ethyl -
1-indenyl ) zirconi um di brom de,

rac-EjnethylsiIerne-bis(2,7-dinethylgmli-propyl-l- i ndenyl ) zi rconi um
di net hyl , rac- Di net hyl sil yl ene-bi s(2, 7-di net hyl -4-i-propyl-1- 20
i ndenyl ) zi r cobwmheetfoilloviog dermula [I-a] is particularly preferably
rac- Di met hyl sil yl ene-bi s(2, 7-di met hyl -4-i-propyl-1I-

i ndenyl ) zi r corHS88 Birs (4he finy@néienhanesul f onat o) ,

rac- Di net hyl si |l yl ene-bi s(2, 7-di net hyl -4-i - propyl - 1-

i ndenyl ) zi r coni um bi s( p- phenyl sul finagbd), apd 25

rac- Di met hyl si |l yl ene- bi s(2-phenyl -4-i -wropyl - 7- et hyl -

1-indenyl ) zirconi umdichl oride. M O the transition netal conpounds

represent ed
formula [1-a]
[err] 5

as those in the

represented by the abgpe formula fl] N a transitign nmetal conpound
20 by the follow ng
is particula . #r abl y it he invention.
wherein M Nerr ki R[E[r and Y are the sane
y—
{I-a)

10

15

20

wherein M, xi, X2, R, R3 and Y are the same as those in the
formula [I}, and further R! is preferably hydrogen atom,
methyl or an aromatic group.

Listed below are preferred examples of the transition
metal compounds represented by tne above formula [1-aj.

rac-Dimethylsilylene-bis(4-phenyl~l-indenyl)zirconium
dichloride,

rac-Dimethylsilylene-bis (2-methyl-4-phenyl-1-
indenyl)zirconium dichloride,

rac-Dimethylsilylene-bis (2-methyl-4~(c-naphthyl)~1—
indenyl)zirconium dichloride,

rac-Dimethylsilylene-bis(2-methyl-4-(B~naphthyl) -1~
indenyl) zirconium dichloride,

rac-Dimethylsilylene-bis{2-methyl~4-(l-anthracenyl)-1-
indenyl) zirconium dichloride,

rac-Dimethylsilylene-bis(2-methyl-4-~(2-anthracenyl)-1-

indenyl) zirconium dichloride,



formula [1], and further Rl is preferably hydrogen atom met hyl or an
aromati c group. Li sted bel ow are preferred exanpl es of the
transition 10 nmetal conpounds represented by the above formula [I-a]
rac- Di met hyl si | yl ene- bi s(4-phenyl - 1-i Egﬁnyl ) zi rconi um di chl ori de,

rac- Di net hyl sil yl ene-bi s(2-nmethyl -4-p yl-1- i ndenyl ) zi rconi um

di chl ori de, rac- Di net hyl sil yl ene-bis (2-nethyl-4-(a-naphthyl)-1-
i ndenyl ) zi r coni um dratiDinekehylsilylene-bis (2-methyl-4-(9-anthracenyl) ~1-
rac- Di net hyl sil yl ene-bi s(2-nmethyl -4-([err]-naphthyl)-1-

i ndenyl ) zi r coniinfieay the dr¢@eium dichloride,
{ﬁgeﬁbrsir¥L§h!ﬁh$3$%$+§§$%égﬁf2qlfﬁe&%— Qg 5§ggQX§i—};(QEg%enanthryl)—l—

rac- Di net hyl si li}ﬁlr:}?g?;l:g%g%%%g?ﬁnbyéfc%l(o%i%t,hr acenyl)-1-

i ndenyl ) zi rconiu 21

rac- D met hyg si |yl enga bLs{gs i) YW r AR50 aREONY) = 4= (p-fluorophenyl) -
i ndenyl ) zi rconi um di chl ori de,

rac- Di net hyl si hyliadenbi 5¢ 2r8®t hyth -didf-opficgeant hryl ) - 1-

i ndenyl ) zi rconium di chl oride, 5

rac- Di net hyl si | yl ensadrBimetit kadlylene-bligdZopaehyl y4-

1-indenyl ) zi rconi um di chl orj de, ) ) , . ,

r ac- Di nethy|siﬁypgﬁgf&pgfgp“%?%§h:yplndenyl)zxrconlum dichloride,

(et Lor ey A BB H AL SHLIEARGY 54 emaoropany -
1-indenyl)Z@quﬂ&Hﬁbﬁg§?E9£égﬁium dichloride,
rac- Di net hyl si |l yl ene-Dbi s(2-net hyl - 4- (m chl or ophenyl ) -
rac-Dimethylsilylene-bis {(2-methyl-4- (m-chlorophenyl) -~
l-indenyl)zirconium dichloride,
rac—Dimgthylsilylene-bis(2-methyl—4—(o—chlorophenyl)-
l-indenyl) zirconium dichioride,
15 rac-Dimethylsilylene-bis (2-methyl-4- (o, p-
dichlorophenyl)phenyl~l-indenyl)zirconium diéhloride,
rac-Dimethylsilylene-bis (2-methyl-4- (p~-bromophenyl)-1-
indenyl) zirconium dichloride,
rac-Dimethylsilylene~bis (2-methyl-4-(p-tolyl)-1-
20 indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis(2-methyl-4-(m-tolyl) -1-
indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis (2-methyl-4~ (o-tolyl) -1~
indenyl) zirconium dichloride,
25 rac-Diméthylsilylene—bis(2—methyl—4—(o,o'—
dimethylphenyl) ~l1-indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis(2-methyl-4- (p-ethylphenyl)-1-

indenyl)zirconium dichloride,



1-indenyl ) zirconiumdichl oride,

rac- Di net hyl si |l yl ene- bi s(2-net hyl -4- (o-chl orophenyl) -
1-indenyl)zirconiumdichloride, 15

rac-"Di met hyl si | yl ene-bi s(2-net hyl-4-(o,

di chl or ophenyl ) phenyl - 1- |ndenyl)2|rcth£n1dichIoride,

rac- Di net hyl si |l yl ene- bi s(2-net hyl - 4- (p- bronophenyl ) - 1-

i ndenyl ) zi rconi um digdl®indthylsilylene- blS(2 methyl-4-(p-i-

rac- D - nmet hyl silyl ene-bi s(2-nmethyl-4-(p-tolyl)-1- 20 |ndenyl)2|rcon|um
di chl ori de, propylpheayl Dt eidddrsill) yliecenbus( 2ioklbyidd, (mtol yl ) - 1-

i ndenyl ) zi rconi um di chl ori de,

rac-Di nethyIS|IyIen@a?ﬂQ%M?QRﬂHﬁHl¥4B@G‘PéﬁyPquthyl 1- [Hﬂkﬁﬂﬂ%%ﬁhﬂﬂym)um
di chl ori de, c- Di net hyl si | yl ene-bi s(2-nmethyl -4-(o0, 0" -

di met hyl phenyl? i“?ﬁﬂ%%&?ﬁ??%ﬁ%/ C&%’@Pﬂl Gfi de,

rac- Dimet hyg silyl engs '§£$§®1@11y‘1e&%—%&9¥5%¥3@%‘;i:tiL: (p-biphenyl) -1-

|ndenyl)2|rcon|un1d|c | or

rac- D met hyl si knhigng: P s£o MBI s ilge,
propyl phenyl ) - 1-i ndenyl ) zi r coni um di chl ori de,

rac-Di nethy|3|IyIenEaéwmiﬁbﬁﬁyﬂaﬁLy&eba—beazyknéeny1)4—(m -biphenyl)-1-
1-indenyl ) zirconi um di chl ori de,
rac- Di nethyIS|Pyﬁéﬂélb?S(QDmmnmnAlQbkﬂyiwﬁphenyI) 1- |ndenyl)2|rconium

di chl ori de, rac- Di met hyl sil yl ene-Dbi s 4- (m bi phenyl ) - 1-
|ndenyl)2|rconlun1d?%%TQﬁT?ﬁPYlSllylene"bls(9 thyl

[ ot iyt 0 1 SREPEREL S RRRANLD rc%%n&n%%a#&ﬁﬁowawm dichloride,

rac-Dimethylsilylene~bis (2-methyl-4- (m-

22

trimethylsilylphenyl)-1-indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis (2-phenyl-4-phenyl-1-
indenyl)zirconium dichloride,
15 rac-Diethylsilylene-bis (2-methyl-4-phenyl-1-
indenyl)zirconium dichloride,
rac-Di(i-propyl)silylene-bis (2-methyl-4-phenyl-1-
indenyl) zirconium dichloride,
rac-Di (n-butyl)silylene~bis (2-methyl~4-phenyl=-1-=
20 indenyl)zirconium dichloride,
rac~Dicyclohexylsilylene-bis{(2-methyl-4-phenyl-1-
indenyl) zirconium dichloride,
rac-Methylphenylsilylene-bis(2-methyl-4-phenyl-1-
indenyl) zirconium dichloride,
25 rac-Diphenylsilylene-bis{2-methyl-4-phenyl-1-
indenyl) zirconium dichloride,
rac-Di{p-tolyl})silylene-bis{2-methyl~4-phenyl-1-

indenyl) zirconium dichloride,



rac-Di nmet hyl silyl ene-bi s(2-nethyl-4-(m
trinethylsiIyIphenyl)-l-indenyl)zirconiun1dich|oride,

rac- Di met hyl si |l yl ene- bi s(2- phenyl - 4- phenyl - i ndenyl) zirconium

di chloride, 15 rac- Di et hyl sil yl ene- b|s(2 met hyl - 4- phenyl -

i ndenyl ) zi rconi um di chl ori de, 23

rac-Di (1 -propyl)silylene-bis(2-nethyl-4-phenyl-I- indenyl)zirconium

di chl ori de, - Di - id A C yl - 1-
20 |ndenyl)2|rconlun1quﬁPghggrpgﬁgA}lFél?gfgka c%§|§ﬁg§§ Sl|é gpbls(Z-

met hyl - 4- phenyi = flrdeny1) ZiRd@AY Lz 4i €6 KAL) chl oride, _ _
rac- Met hyl phenyl si | yl ene- bi s(2- net hyl - 4- phenyl -1 - i ndenyl ) zi rconi um

di chloride, 25 rac-MechBilphenyk si 2 yhetrtey bi S(phemgtlytl-- 4- phenyl -

i ndenyl ) zi rconi um di chl ori de,

rac-Di (p- toIyIB%ﬁﬂqmkﬁﬂ;ﬂﬁ0§eﬂmné@ﬁ9lonl%ﬂenyI-I- i ndenyl ) zi r coni um
di chl ori de

rac- Di ( p- cRI or opheRAS EthyreRE B & (3-Rek M - @Pﬁﬂﬁﬂﬁﬁ 1 ~indenyl)zirconium

1- |ndenyl)2|rcé#%§%?é¥ hIorlde

rac- Met hyl ene- - 4- phenyl -1 - i ndenyl') zi rconi um di chl ori de,

5 rac- Et hyl %&%Mlﬁl(e%nwtgewny fa phepyd (z]—n{ét@ﬁmdq)—%héﬁ LYm
di chl ori de, rac- Di mef hyl ger nyl ene- bi s(2-net hyl - phenyl

i ndenyl ) zi r coninuardt 1o igidodddum dichloride,
rac- Di net hyl st annyl ene- bi s(2- net hyl - 4- phenyl - 1-
rac-Dimethylstannylene-bis (2-methyl-4-phenyl-1-
10 indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis (2-methyl-4-phenyl-1-
indenyl)zirconium dibromide,
rac-Dimethylsilylene-bis (2~-methyl-4-phenyl~1-~
indenyl) zizconium dimethyl,
15 rac-Dimethylsilylene-bis (2-methyl-4-phenyl-1-
indenyl) zirconium methylchloride,
rac-Dimethylsilylene-bis (2-methyl-4-phenyl-1-
indenyl)zirconium chloride SOj;Me,
rac-Dimethylsilylene-bis{2-methyl~4-phenyi~1-
20 indenyl)zirconium chloride 0SO,Me,
rac-Dimethylsilylene~-bis(2-methyl-4-phenyl-1-
indenyl)zirconium monochloride
mono {(trifluoromethanesulfonate},
rac-Dimethylsilylene~bis (2~-methyl-4-phenyl-1-
25 indenyl)zirconium di{(trifluoromethanesulfonato),
rac-Dimethylsilylene~-bis(2-methyl-4-phenyl-1-

indenyl) zirconium di(p—téluenesulfonato),'



10 -indenyl)zirconiumdichlori de,

rac- Di net hyl si |l yl ene- bi s(2- net hyl - 4- phenyl - 1- i ndenyl ) zi rconi um

di brom de, rac- Di met hyl si |l yl ene- bi s(2- et hyl - 4- phenyl - 1-

i ndenyl ) zi rconi um di net hyl, 15

rac- Di net hyl si | yl ene- bi s(2- met hyl - 4- pRény| - 1- i ndenyl ) zi rconi um
nmet hyl chl ori de, rac- Di net hyl si |l yl ene- bi s(2- net-hyl - 4- phenyl - 1-

i ndenyl ') zi rconi um ghlopifet BEL8L Ly Mre-bis (2-methyl-4-phenyl-1-
rac- Di net hyl si |l yl ene- bi s(2-net hyl - 4- phenyl - 1- 25 i ndenyl ) zi rconi um
chl ori de OS( emdewy,l) zirconium di (methylsulfonate),

rac- Di met hyl si | yl ene-bi s(2-net hyl - 4- phenyl - 1- i ndenyl ) zi rconi um
monochl ori de FeRsoPEREEhUSF bhet eReEstA (ometdy 1 -4-phenyl-1-

o D et yl o1yl engs b SC2 TRLgL 4 PRI ik n s SN G) 21 00N um

di (trifluoro

rac- D et hyl si |yl e bivs(2: 151 Y15 fa AW (J-netny1 JAAgRBMYAZLLSON um

di(p-toluenesulfonatg)

rac- Di net hyl siigdena-)biiscdniRhyl 4 pheiytsdcetate) i Ndenyl) zi rconi um
di (et hyl sul fonat e),

rac- Di net hyl si |l yl enachDim2thglbyly depdeanyd ¢Z-met hyl-4RrgaRYkLZELFCONI UM
di (triful oronet hanesul finato), 5
rac- Di net hyl siindesyd-)Figcendwmhpongchhenide 1(n-butoyigigdnyl ) zi r coni um
di (trifluoroacetate), ) , ,
rac- Di nethylsiIyIeﬁé§5P§FEPH¥9ﬁ§FYh9?ﬁﬁﬁﬁﬁ(%EmethylTqﬁ@gﬁﬁﬁ}ZFFconium
Tac- T ot 1 15T B S st (A RERy 451 ene
rac-Dimethylsilylene-bis(2-methyl-4-phenyl-1-~
indenyl) zirconium monochloride (phenoxide) .
Of the above compounds, particularly preferred are
compounds of the formula [I-al] wherein R! is methyl.
15 Also preferably used are transition metal compounds of
the formula ([(I-a)] wherein R! is a hydrocarbon group of 2 to
6 carbon atoms and R3 is an aryl group of 6 to 16 carbon
atoms.
Preferred examples of.such compounds of the formula ..
20 [1) are listed below.
rac-Dimethylsilylene-bis{l-(2-ethyl-4-
phenylindenyl) }zirconium dichloride,
rac-Dimethylsilylene-bis{l-{(2-ethyl-4-{(a-
naphthyl)indenyl) }zirconium dichloride,
25 rac-Dimethylsilylene-bis{1-(2-ethyl-4-(B-
naphthyl) indenyl}zirconium dichloride,
.rac-Dimethylsilylene-bis{l-{(2-ethyl-4-(2-methyl-1-~

naphthyl)indenyllzirconium dichloride,



10 -indenyl)zirconium di (n-butoxide), and

rac- Di net hyl si |l yl ene- bi s(2- net hyl - 4- phenyl - 1- i ndenyl ) zi rconi um
nonaochl ori de( phenoxi de) . O the above compounds, particularly
preferred are conpounds of the fornula [I1-a] wherein R err] is

met hyl . 15 Al so preferably usedare transition netal conpounds of
the formula [1-a] wherein R err] is a hydrocarbon group of 2 to 6

carbon atons and R3ri&-mimednylgrnoupnetolsto-1p-eakiponi-(5- atons.
Preferred exanpl es of such conpounds of the forrmula 20 [I] are listed
bel ow. acenaphthykl hydeny V) leniecdoins - G2cbibylidd,

phenyl i ndenyl )} zirconi um di chl ori de, . rac- Di net hyl sil yl ene-bi s
{1-(2-ethyl -4-(a- rac-pEpihgAsilvdenpPisitcéarewmiat cht 611 de, 25
rac-Di met hyl silylene-bis(1l-(2-ethyl-4-([err]-,. .

napht hyl ) i nden?%ng?EBHYgH%‘gwlgrlizder,c(o[nlu"‘] dichloride,

rac- Di met hyd si |l yl engz hi = (25 el 4.2~ hyhb-1: —4-(9-

napht hyl ) i n%enyl } zi ?%gn?%rlﬁ?%:ﬁ%ﬂl&ée %lrﬁ& % éthyl -0

I dteRaABhRYL SLAhde RPEr P iSlcbn(iZmebhyhi1d4r{ &e,

acenapht hyl )i ndenyl )} zi rconi um di chl ori de,

rac- Di net hyl si |l yl eneab+B{fefi2¢letiyl-ehe[-Bis{1- (2-ethyl-4- (o~
ant hracenyl )i ndenyl )} zirconiumdichloride, 5 .

rac- Di net hyl si Rpréndphesyl) {pdeahl) }zgqopnium dichloride,
phenant hryl )i ndenyl ) }zirconi um dj chl ori de,

rac- Di et hyl si | yl enééﬁfgfﬁg?r?-‘l]e?wl-eﬁ g-lsu" (2-ethyl-4-(m-

nEthy|phenﬁb)iQg%ﬂ¥h£hék§§?ﬂ£é@%§ﬁf#ﬂ{%gé#%um dichloride,
rac-Dimethylsilylene-bis{1-(2-ethyl-4- (p-
methylphenyl) indenyl) }zirconium dichleoride,
rac-Dimethylsilylene-bis{l-(2-ethyl-4~-(2,3-
dimethylphényl)indenyl)}zirconium dichloride,
15 rac-Dimethylsilylene-bis{1l-(2-ethyl~-4-(2,4-~
dimethylphenyl)indenyl)}zirconium dichloride,
rac-Dimethylsilylene-bis{l-(2-ethyl-4-(2,5-
dimethylphenyl) indenyl) }zirconium dichloride,
rac-Dimethylsilylene-bis{1l-(2-ethyl-4-(2,4,6-
20 trimethylphenyl)indenyl) }zirconium dichloride,
rac-Dimethylsilylene-bis{1l-{(2-ethyl-4-{o-
chlorophenyl) indenyl) }zirconium dichloride,
rac-Dimethylsilylene-bis{1l~-(2-ethyl-4-{m-
chlorophenyl) indenyl}) }zirconium dichloride,
25 rac-Dimethylsilylene-bis{1-(2-ethyl-4-{p-
chlorophenyl) indenyl) }zirconium dichloride,
rac-Dimethylsilylene-bis{1l-(2-ethyl-4-(2,3~-

dichlorophenyl) indenyl) }zirconium dichloride,



rac- D net hyl silyl ene-bis{1-(2-ethyl-4-(m 10

nmet hyl phenyl )i ndenyl )} zi rconi um di chl ori de,

rac- Di met hyl si |l yl ene-bi s{1-(2-ethyl-4-(p-

met hyl phenyl )i ndenyl )} zi rconi um di chl ori de,

rac- Di met hyl si |yl ene-bi s{1-(2-ethyl -4-€, 3-

di net hyl phenyl )i ndenyl )} zirconiumdichloride, 15

rac- Di met hyl si | yl engadis{dedrdy 0ihyl1ehelBid{1- (2-ethyl-4-(2, 6-
di met hyl phenyl )i ndenyl )} zi rconi um di chl ori de,

rac- Di met hyl si Hytkeherbplsé¢dy I Rimddnyl H)4-z(iZ2chbnium dichloride,

di met hyl phenyl )i ndenyl )} zirconi um di chl ori de,

rac- Di et hyl si | yl ened®rRineyiylaidylepecpig{g= (229thyl-4-(3, 5~

trimet hyl phenyl,)i pdenyl )} zirconiumdi chl ori de, . .
e Di mot yl o) P PERGE B AVLSERRap D RhsBontin asenioriae,
chl or opheny ) i ndeny Zi I di.ghl arid€,q_/o_ Ao
rac- Di met hyl si | yl enié%%)i%{ri- { g‘ regtﬂ')ylcﬂ%f%( &r?gg{l (2-ethyl-d-(2
chl orophenyl') i Bderybhe Ay L £OMdey o Al ddnd@m d2enloride,
rac- Di met hyl sil yl ene-bi s{l - (2-ethyl-4-(p-

chl or ophenyl ) i ndenyta¢ b i eyt wins idiydlene~bde {1~ (2-ethyl-4~ (3~
rac- Di met hyl sil yl ene-bi s{1-(2-ethyl-4-(2, 3-

di chl or opheny! Prasenheny k) indenyih d igtaosriiuge dichloride,

26 rac- Di net hyl si | Iene-bis{l-(z-ethgl-4-(2,6-

di chl or ophenyl ) i ndeR§F ¥ 4T1¢ Tk orisdé - (2-ethyl-4-(4-

rac- Di met hy siF%%ﬁgg?ghgiii&gé§$g%{%§ﬁééﬁgghsFﬁgplng%%orophenyl)indenyl)

zi rconi um'dich _ _ : : ene-br §{1- (2-et hyl - 4- (2-
bromophenyl ) i ndenyl }3&ip coumd éﬂfvﬂéwa—%ﬁs{l—(2—ethy1—4—(4—

rac- Di net hyl silyl ene-bi s{1-(2-ethyl-4-(
biphenylyl) indenyl) }zirconium dichloride,
rac-Dimethylsilylene-bis{l1-{2-ethyl-4~ (4~
trimethylsilylphenyl)indenyl) }zirconium dicliloride,
15 rac-Dimethylsilylene-bis{1-{(2-n-propyl-4-
phenylindenyl) }zirconium dichloride,
rac-Dimethylsilylene-bis{1-(2-n-propyl-4- (o~
naphthyl) indenyl) }zirconium dichloride,
rachimethylsilylene—bis{1—(2—n—propyl—4—(B—
20 naphthyl)indeényl) }zirconium dichloride,
rac-Dimethylsilylene-bis{1l-(2-n-propyl-4-(2-methyl-1-
naphthyl) indenyl) }zirconium dichloride,
rac-Dimethylsilylene-bis{1-(2-n-propyl-4-(5-
acenaphthyl) indenyl) }zirconium dichloride,
25 rac~Dimethylsilylene-bis{1-(2-n-propyl-4-(9-
anthracenyl) indenyl) }lzirconium dichloride,
rac-Dimethylsilylene-bis{1l-{2-n-propyl-4-(9-

phenanthryl) indenyl) }zirconium dichloride,



br onophenyl )i ndenyl )} zi rconi um di chl ori de,

rac- Di net hyl sil yl ene-bi s{1-(2-ethyl-4-(4- 10

br onophenyl )i ndenyl )} zi rconi um di chl ori de,

rac- Di net hyl sil yl ene-bi s{1-(2-ethyl -4-(4-

bi phenyl yl )i ndenyl )} zirconi um di chl ori :

rac- Di net hyl sil yl ene-bi s{1-(2-ethyl-4-(4- trinethylsilylphenyl)

i ndenyl) }Z|rPonlL”Bac{@ﬂﬂ%kﬂ?&@@iylé5e bis{1l-(2-i-propyl-4-

rac- Di net hyl sil yl ene-bi s{1-(2-n-propyl - 4- phenyllndenyl)}2|rcon|um
di chl ori de, phenyllndenyﬂm}mﬁ&hwhﬁuhyﬁﬁ@&l@ts@dr(2 n- propyl - 4- (a-

napht hyl )i ndenyl )} zi rconi um di_chl

rac- Di nethyIS|IyIenﬁ?QMQ§m3tPilﬁlebﬁ9? -Big{ki 4L -pxePyl-4- (a-

napht hyl )i nde zi rconi um di chlori
rac- Di nethyI5|%é§4§ﬂ¥ é)HZﬁFSBQFu% o e -

napht hyl ) i gdenyl )}Zﬂar&@l'nié@h Il%'“l?ﬁ.éﬁ@*bls{sl‘ (2-i-propyl-4-~ (B-
rac- D met hyl silyl ene-bi s{1-(2-n-propyl -

acenapht hyl ) i ndgsming lZ)'frﬁ@?i(;){m}Q'l‘ibbﬁﬁ.htqedlclgﬁorlde,
rac- Di nethyI5|Ierne bi s{1- (2-n-propyl - 4-(9-

ant hr acenyl ) i ndenylpaczirieethymsdighene +ieles {1~ (2-i-propyl-4~- (2-methyl-1-
rac- Di met hyl si |l yl ene-bi s{1-(2-n-propyl - 4-(9-
phenanthryl)lrmﬁnﬂﬂbzhhnnﬂﬁnyuﬁndughbonumedlchlorlde,

27 rac- Di net&%15|lylene bis(1-(2-i- ropyl
phenyl i ndenyl )} zi r GG TGOSt gdene-bis {1~ l'PrOPYl 4-(5-

rac- Di met Ry sil %é%ﬁ%éﬂfﬁ)lﬁééqgﬁﬁ 99 conlué dichloride,

napht hyl ) i ndeny I rconi‘um

rac- Di met hyl si | yl engrdipsfrkry §1b1@999Mé =41 § €L {2-1i-propyl-4-(9-
napht hyl )i ndenyl )} zi rconi um | Orid

anthracenyl)indenyl) }zirconium dichloride,
rac-Dimethylsilylene-bis{l-{2~i-propyl-4- (9~
phenanthryl) indenyl) }zizceonium dichloride,
15 rac-Dimethylsilylene-bis{1-(2-s-butyl-4-
phenylindenyl) }zirconium dichloride,
rac-Dimethylsilylene-bis{1l-(2-s-butyl-4- (o~
naphthyl)indenyl) }zirconium dichloride,
rac-Dimethylsilylene-bis{1l-(2<s-butyl-4-(B-
20 naphthyl) indenyl) }zirconium dichloride,
rac-Dimethylsilylene-bis{1-{(2-s-butyl-4-{8~methyl-9-
naphthyl)indenyl) }zirconium dichloride,
rac~-Dimethylsilylene-bis{1-(2-s-butyl-4-(5-
acenaphthyl) indenyl) }zirconium dichleride,
25 rac-Dimethylsilylene-bis{1-(2-s~butyl-4~(9-
anthracenyl) indenyl) }zirconium dichloride,
rac-Dimethylsilylene~-bis{1l-(2~s-butyl-4-(9-

phenanthryl) indenyl) }zirconium dichloride,



rac- Di net hyl sil yl ene-bi s(1-(2-i-propyl-4-(2-nethyl -

napht hyl )i ndenyl )} zi rconi um di chl ori de,

rac- Di met hyl si |l yl ene-bi s{1-(2-i-propyl-4-(5- 10

acenapht hyl )i ndenyl )} zi rconi um di chl ori de,

rac- Di net hyl si |yl ene-bi s{1-(2-i-propyl28-(9-

ant hracenyl )i ndenyl )} zirconi um di chl ori de,

rac- Di ”Ethy|5||y|en§a9L§(Qeéﬁyisf¥§MEH ~41691- (2-n-pentyl-4-

phenant nryl)indenyl)}zirconi um di'chloride, 15

rac- D met hyl si bykeepeihboeffi| 2z srdariydm 4ichloripbenyl i ndenyl)}zirconi um
di chl ori de, rac-Di nmet hyl si |l yl ene-bi s{1-(2-s-butyl-4-(a-

napht hyl )i ndenyl )}zF?Eo‘Hi—%‘i‘éN%ﬁﬂ]dﬂed‘@ bis{l-(2-n= P%l?:tfd T HTLsilyl ene-bis

{1- (2- s-butyl- gerr ahthyl)|ndenyl)}2|rconlumdlchlorlde
rac- Di met hyl si F"?Péﬁ ywépﬂewléimmnww SUFBLRYECS.

napht hyl )i ndenyl )} zirconi um di chl or.i de,

rag Di )r/re% h3$j5| ?/yl)}ené *brstie t(hkyg WotAAne bEs (1 - (2-n-butyl-4-

acenapht hyl )i n?gg}gk,)lh S%gm( g%rlsgi%m 'di%hlo%flde,

rac- Di net hyl si 'yl enhe- -4-(9-
ant hracenyl )i ndenyl )r}izrbtmimyﬂsﬁMwa—@e,s(l- (2-n-butyl-4- (-
rac- Di met hyl sil yl ene-bi s{1-(2-s-butyl-4-(9-
phenant hryl )i naephthy) iodenyii Hi tidariue dichloride,
28

Di net hyl si | yl ene- ent
phenyl i ndenyl ;?gl rcg%f:ue{rf"ﬂ%’%%]o?’i e“e'%l(s%l‘(g gu"-yl 4-(B-

aphihyl ) | KonJFPRrY CbAP ARGl ChT PRI (Rontoriae,

rac- D methyl silyl enezRig{dafry s P Mrietbis(1- (2-n-butyl-4- (2-methyl-1-
naphthyl) indenyl) }zirconium dichloride,
rac-Dimethylsilylene-bis{1-{(2-n-butyl-4-(5-
acenaphthyl)indenyl)jzirconium dichloride,
15 rac-Dimethylsilylene-bis{1l-(2-n-butyl-4-(9-
| anthracenyl)indenyl))zirconium dichloride,
rac-Dimethylsilylene-bis{1l-{(2-n-butyl-4-(9-
phenanthryl) indenyl) }zirconium dichloride,
rac-Dimethylsilylene-bis(1-(2-i-butyl-4-
20 phenylindenyl) }zirconium dichloride,
rac-Dimethylsilylene-bis{1l-(2-i-butyl-4-(a-
naphthyl)indenyl) }zirconium dichloride,
rac-Dimethylsilylene~bis{1l-(2-i-butyl-4-(B-
naphthyl) indenyl) }zirconium dichloride,
25 rac-Dimethylsilylene-bis{l-(2-i-butyl-4~(2-methyl-1-
naphthyl) indenyl) }zirconium dichloride,
rac-Dimethylsilylene-bis{l-(2-i-butyl-4-(5-

acenaphthyl) indenyl) }zirconium dichloride,



phenyl i ndenyl )} zi rconi um di chl ori de,

rac- Di net hyl sil yl ene-bi s{1-(2-n-butyl -4-(a-

napht hyl )i ndenyl )} zi rconi um di chl ori de,

rac- Di met hyl si |l yl ene-bi s{1-(2-n-butyl-4-([err]- 10

napht hyl )i ndenyl )} zi rconi um di chl ori déd

rac- Di net hyl sil yl ene-bi s{1-(2-n-butyl-4-(2-nethyl-1-

napht hyl )i ndenyl )} zaeepimeth gl €l wrdrdebis{1- (2-i-butyl-4-(9-

rac- Di net hyl si |l yl ene-bi s{1-(2-n-butyl -4-(5- acenapht hyl )i ndenyl )
}zi rconi um di @ntdriagenyllibndenyl) }zirconium dichloride,

rac- Di net hyl sil yl ene-bi s{1-(2-n-butyl-4-(9- ,

ant hracenyl )i ndenyFR$zP B Yhs H EiNg i {1 - (2-1-butyl-4-(9-
rac-Di net hyl silyl ene:-bi s{1-(2-n-butyl-4-(9- .. .

phenant hryl ) ﬁ&ﬁ%ﬁ‘?l‘@f’f??ibﬂ%ﬁﬂ?’ﬁ{)gﬁ%/%??rh‘z(au,m dichloride,

rac- Di met hgl si |l yl engzbj L 5 51205 Lpdenyl )} zirconi um
di chiori de> wie !r)gi{c‘&ﬁd(’ %%% %@\btsgl’?gy?’éﬁe{}b?sz( §?§g¥%‘{fggt €| _4-(a-

napht hyl ) i ndemtehlyaiihaeniyum gi ebd@idmledichloride,

rac-Di met hyl si |yl ene-bi s{1-(2-i-butyl -4-.([err]2-

napht hyl ) i ndenyl ) } ¥ REcBiPeri i Shi vrenRspisig - (2-neopentyl-4-(a-

rac- Di net hyl sil yl ene-bi s{1-(2-i-butyl-4-(2-nmethyl-1-

napht hyl ) i nde®\#PPFRyie dRAGARY 8 LhiBFPRAum dichloride,

aenapht hy! )| ndenyPRF 2P FRBHNGH B | L~ (2-n-hexyl-d-
ggt hr acen%/?) [ ;ﬁ%ﬁgl;{?h§¥ gz)lgl%%gg?gﬁéﬁ%gdﬁ%t'yl e
rac- Di net hyl si |l yl emecbD$hdtPl s ykeebi(s9-1- (2-n~hexyl-4- (o~
phenant hryl )i ndenyl )} zi rconi um di chl ori de,
naphthyl)indenyl) }zirconium dichloride,
rac-Methylphenylsilylene-bis{l—-(2-ethyl~-4-
phenylinderiyl) }zirconium dichloride,
15 rac~-Methylphenylsilylene-bis{1l-(2-ethyl-4- (o~
naphthyl) indenyl) }zirconium dichlofide,
rac-Methylphenylsilylene-bis{1l-(2-ethyl-4~(9-
anthracenyl) indenyl) }zirconium dichloride,
rac-Methylphenylsilylene-bis{1l-{2-ethyl-4- (9~
20 phenanthryl) indenyl) }zirconium dichloride,
rac-Diphenylsilylene-bis{l-(2-ethyl-4~-
phenylindenyl) }zirconium dichloride,
rac-Diphenylsilylene-bis{1l-{2-ethyl-4-{a-
naphthyl) indenyl) }zirconium dichloride,
25 rac-Diphenylsilylene-bis{1-{2-ethyl-4- (9~
anthracenyl)indenyl) }zirconium dichloride,
rac-Diphenylsilylene~-bis{l-(2~ethyl-4-(9-

phenanthryl) indenyl) lzirconium dichloride,



5 - rac- Di net hyl si |l yl ene-bi s{l - (2-neopentyl -

phenyl i ndenyl )} zi rconi um di chl ori de,

rac- Di met hyl si |l yl ene-bi s{1-(2-neopentyl -4-(a-

napht hyl )i ndenyl )} zi rconi um di chl ori de,

rac- Di rrethylsiIyIene-bis{l-(2-n-hexy|34l 10 phenylindenyl))zirconi um

di chl ori de, rac- Di net hyl sil yl ene-bi s(l-(2-n-hexyl -4-(a-
napht hyl )i ndenyl ) } Zadcc@iiphngilchloleéfesbis {1~ (2-ethyl-4~(4-
rac- Met hyl phenyl si |l yl ene- bi s{1-(2-et hyl - 4- phenyl i ndenyl )} zi r coni um

di chl ori de, Jﬁﬁphenylykkiwwaﬂy}Dphénybeihwl@iﬁhlﬁ&%@&(2-ethyI-4-(a-
napht hyl )i ndenyl )} zi rconi um_dichlorid

rac- thhylphenyIS|ISHQﬂﬂﬁﬁ&yéFPBCQléﬂhszﬂﬁYﬁﬂl -4-

ant hracenyl )i nden Zir i.umdi chl ori,de
rac- thhylpheh@? %%%gqgﬁ?ﬁﬂlﬁ 2ArCPRIEph§FChlorider o0
phenanthFYS)lndeny*ﬁééﬂMé%wylﬁﬁbdeBkQikﬂebthyl -4- (-

rac- Di phenyl silyl ene-bis{1-(2-ethyl-4- phenyllndenyl)}2|rcon|um
di chl ori de, hthy 1) @fadAahgnilebhybang: bhsddrde- et hyl - 4- (a-
naphthyl)|ndenylg}2|rconlun1d|chlor|de, 25

rac- Di phenyl si | yl ensedrviltHy-ledeebligli14{29ethyl-4-phenylindenyl) }zirconium
anthracenyl)lndenyl)}2|rconlun1d|chlor|de
rac- Di phenyl si RS 1- (2- et hyl - 4- (9-

o Y A e RS 24 T o (s
b oeny! 0 ] ST S G cscmaorsce,

rac-Ethylene-bis{l-(2-n-propyl-4- (o~
naphthyl)indényl)}zirconium dichloride,
rac-Dimethylgermylene-bis{1l-(2-ethyl-4-~
.phenylindenyl) jzirconium dichloride,
15 rac-Dimethylgermylene-bis{l-(2-ethyl-4- (0~
naphthyl) indenyl) }zirconium dichloride,
rac-Dimethylgermylene-bis{l~(2-n-propyl-4-
phenylindenyl) }zirconium dichloride,
rac-Dimethylstannylene-bis{1-(2-ethyl-4-
20 phenylindenyl))}zirconium dichloride,
rac-Dimethylstannylene-bis{l-(2-ethyl-4- (0t~
naphthyl) indenyl) }zirconium dichloride,
rac—Diméthylstannylene—bis(l*(2-n—ethyl-4—(9-
phenanthryl)indenyl) }zirconium dichloride, and
25 rac-Dimethylstannylene-bis{1-{(2-n~-propyl-4-
phenylindenyl) }zirconium dichloride.
In the present invention, also employable are

transition metal compounds obtained by replacing zirconium



phenyl i ndenyl )} zirconiumdichloride, 5

rac- Met hyl ene- bi s{1-(2-et hyl -4-(a- napht hyl )i ndenyl )} zi r coni um

di chl ori de,

rac- Et hyl ene- bi s(1- (2-ethyl -4-phenyli qgnyl)}zirconiunl di chl ori de,
rac- Et hyl ene-bi s{1-(2-ethyl-4- (a- 1 napht hyl )i ndenyl )} zi r coni um

di chl ori de, rac- Et hyl ene-bi s{1-(2-n-propyl -4- (a-

napht hyl ) i ndemdtgdlziwictnimemadischifotitdenium, hafnium, vanadium, niobium,

rac- Di net hyl ger nyl ene- bi s{I - (2-ethyl - 4- phenyl i ndenyl )} zi rconi um

di chloride, 1mitalum, shrpomipmhymgérhyeewe- s CUNIEE&h N 2hegabove-

ht hyl )i ndenyl )} zirconi um di chl.ori de,
PZE-[X%E%LS|Sg%ﬁ%#éhéﬁ%%gg%%F%gﬂggpLp$|_4_ phenyl i ndenyl )} zi rconi um
di chl ori de, i s{1-(2- ‘4
plhgnyloi“ndgnyl )} zi r CORi 5%33.9&%?%??@%&99 ARSI Yl defieally sea & the

rac- D met hgl standpi e iineli-6218hhyht41¢8c component in the form of
napht hyl )i ndenyl )} zi rconi um di chl ori de,

rac- Di nmet hyl stauedienerdaliffilcatdon, ethyll id-¢& be used either in the form
phenant hryl )i ndenyl )} zirconi um di chloride, and 25

rac- Di net hyl sthrfytetfe 5is{8 tEPen- propyl - 4- phenyl i ndenyl )} zi rconi um
di chl ori de. In the presen% [ nvention aI%f.enngyable are
transition metal cdmSolk@SSoht-8RnBa 5§ TR AL h AT dohi invention

31 metal wid *bé“%aé S g bl %g'cﬂ%aﬁgénwé'ﬂ W AMg gl 0bi um
tantal um chrom um fb enum and tungstéen 1nh the above-

10 oOrganometallic Chem.", 288 (1985), pp. 63-67 and European
Patent Publication No. 0,320,762.

The organcaluminum oxy-compound {B-1] (hereinafter
sometimes referred to as "component [B-11") forming the
olefin rolymerization catalyst used in tne invention may be

15 either conventionally known aluminoxane or such a benzene-
insoluble organcaluminum oxy-compound as exemplified in
Japanese Patent Laid-Open Publication No. 78687/1990.

The conventionally known aluminoxane can be prepared
by, for example, the following procedures.

20 (1) Adding an organoaluminum compound, e.g.,
trialkylaluminum, to a hydrocarbon medium suspension of
compounds containing adsorbed water or salts containing
water of crystallization, e.g., magnesium chloride hydrate,
copper sulfate hydrate, aluminum sulfate hydrate, nickel

25 sulfate hydrate and cerous chloride hydrate, so as to allow

the organocaluminum compound to react with the adsorbed

water or the water of crystallization.



exenplified conmpounds. The transition netal conmpound is generally
used as the 5 olefin polynerization catalyst conponent in the form of
racem ¢ nodification, and it can be used either in the form of R type
or S type. The transition netal conpound used in the invention
can be prepared in accordance with "J&¥%nal of 10 Organonetallic Chem"
288 (1985), pp. 63-67 and European Pat ent Publication No. 0,320, 762.

The organoal um num @y- aanRayRg kBrdl, (hes edafdir vaporseaetirestLgferred
to as "conponent [B-1]") form ng the ol efin polynerization catal yst

used in tne in¥@enteommmreyrdmnoalumieumheompounénte onal |yr laicyl adluminnmxane
or such a benzene- i nsol ubl e organoal um num oxy- conpound as
exenplified i ntt a MgRiheSCPaseenzgare. Chehugdi i Y orfthi®r »8687/ 1990.
The conventional |y known al um noxane can be prepared by, for exanple,
the follow ng Eﬁ%%éﬁﬁé)%fur (1) Adding an organoal um num

compound, & g.. )T AU ALUBLBURLe L AN AR B RO puzPens on

of COI’TpOUI']dS cont al nl ng adsor water or salts contal ni wat er

of crystallizaskofle & HibuBASH WRicB! €bi d8ady W AEIE, an orga@@RASKisUNf at e
hydrate, alum num sulfate hydrate, nickel 25 sulfate hydrate and cerous

chl ori de hydratempeunds ¢ gy 3l ltmialkylathainuganDal amedinne Gyetund t o react
wi th the adsorbed wat er or the water of crystallization.
32 (2gcame ovbenpens @r, todaese.-wat er vapor to directly act on

an or ganoal um num conpound,, e.g., trial kyl al um nu
9 Tﬂg) j Xtaln a ségll amount of an

aluminoxane may co
10 organometallic component. Further, it is possible that the
solvent or the unreacted organoaluminum compound is
distilled off from the solution after recovery of
aluminoxane and the residue is redissolved in a solvent or
suspended 1in a poor solvent for aluminoxane.
15 Examples of the organocaluminum compounds used for
preparing aluminoxane include:
trialkylaluminums, such as trimethylaluminum,
triethylaluminum, tripropylaluminum, triisopropylaluminum,
tri—n—butylaiuminum, triiscbutylaluminum, tri-sec-
20 butylaluminum, tri-tert-butylaluminum, tripentylaluminum,
trihexylaluminum, trioctylaluminum and tridecylaluminum;
tricycloalkylaluminums, such as tricyclohexylaluminum
and tricyclooctylaluminum;
dialkylaluminum halides, such as dimethylaluminum
25 chloride, diethylaluminum chloride, diethylaluminum bromide
and diisobutylaluminum chloride;
dialkylalumingm hydrides, such as diethylaluminum

hydride and diisobutylaluminum hydride;



in a nedium such as benzene, toluene, ethyl ether or t et r ahydr of ur an.
5 =~ (3) Allow ng organotin oxide such as dinethyltin oxi de or
di butyltin oxide to react with an organoal um num conmpound, e.g.,
trial kylal um num in a nmedium such as decane, benzene or tol uene.

The al um noxane may contain a snall anbint of an 10 organonetal lic
conponent. Further, it is possible that the sol vent or the unreacted
or ganoal um num conpéiditkySaluminuhi stlikbkeédesf f shdclomd hiel s HitliaQrumahar
recovery of al um noxane and the residue is redissolved in a solvent or
suspended i n ampbboxEdé vamd diortralladiuméxaneethoxide; andxanpl es of the

or ganoal um num conpounds used for preparing al um noxane i ncl ude:
trlalkylalunlnuns i E TP L QL ABRy  SUCh: 3% i BrahAvHadmiaND
trlpropylalunl trllsopropylalunlnun1 tri-n-butylal um num
trllsobutylalu ﬂ{ ? T1-sec- 20 butyl al um num tri-tert-butylal um num

tripentylalgim num of rpddd heﬁ%@fi‘@dn'al% EELocky] & i

tridecyl al um num tricycl oal kyl al um nunms, such as

tricycl ohexyl atuftfoidbalky L8N idinty,Clap@c bl g0l 8Ky preferred is
di al kyl al um num hal i des, such as di nmet hyl al um num 25 chl ori de,

di et hyl al unm nutréhnébhy el undinstty| al um num br om de and

dllsobutylalun1nun1ch|or|de di al kyl al umi num hydri des, such as
di et hyl al unmi num ﬁ?cﬁ@Rﬁ?%ﬁﬂiﬁmqsséBGt9F§Pﬂﬂ¢¥ﬁWﬁQHRHQQﬂ?°und used

33 d%%LKXLS£§Pl£%”E A$¥Rg£%%% 1%“E§08§e9§f9£3¥]§ﬂ$”¥43¥2sented

10 by the following formula [II]:

(1-C4Hg) xAly (CsHio) 5 [(II]
wherein x, y and z are each a positive number, and z =2 2x.

The organcaluminum compounds mentioned above are used
singly or in combination.

15 Examples of the solvents used for preparing
aluminoxane incldde aromatic hydrocarbons, such as benzene,
toluene, xylene, cumene and cymene; aliphatic hydrocarbons,
such as pentane, hexane, heptane, octane, decane, dodecane,
hexadecane and octadecane; alicyclic hydrocarbons, such as

20 cyclopentane, cyclohexane, cyclooctane and
methylcyclopentane; petroleum fractions, such as gasoline,
kerosine and .gas oil; and halides of these aromatic,
aliphatic and alicyclic hydrocarbons, particularly
chlorides and bromides thereof. Also employable are ethers

25 such as ethyl ether and tetrahydrofuran. Of the solvents,
preferred are aromatic hydrocarbons and aliphatic

hydrocarbons.



met hoxi de and di et hyl al um num et hoxi de; and di al kyl al um num

aryl oxi des, such.as diethyl al um num phenoxi de. 5 O these,
preferred are trial kyl al um nuns and tricycl oal kyl al um nuns, and
particularly preferred is trimethyl al um num Al so enpl oyabl e

as the organoal um num conpound used 34 for preparing al um noxane is

i soprenyl alum numrepresented 10 by the following fornmula (I1]:
(i-Cerr]Herr] Al [ ank] cospeuniH[BF2] which reacts with the trhhltion
wherein x, y and z are each a positive nunber, and z [err] 2x.

The or ganoal umethah compouwnds [Aéntipofiedm aboviomme usddereinagkagly or in
conbi nation. 15 Exanpl es of the solvents used for prega{ing

al um noxane i rAMRTE- TS FREEE TR FBc AP hOPRMPRRT d8dn2enéhat is pgedene,
xyl ene, cunene angfc nmene tic hgdrocar ons ent.ane,

. .aliph ns, h
he_xane,_heptanjiacfl'~ tahné'd &@%ahg?%dBdBB HRsrL2a “ﬂ%iﬁﬁﬁ@gﬁgcﬁﬁgaogFaﬁ%%ane;
alicyclic Bydrﬁwm%, 1%]%(ir&d§§ 18Q1 s CYE] @PEUANE o SmpthARex ang

cycl ooct ane an ~nethyl cycl opentane; petroleumfractions, such as
gasol i ne, caS e @sQi hs asschpbddlem fagdinse 2608BEI Caid-
al i phatic and alicyclic hydrocarbons, particularly chl ori des and

brom des t her eien A iegtliopsbNe .abel1 201l $89 2o sidI2 036 /8989l Soher and

tetrahydrofuran. O the solvents, Preferred are aromati c hydrocar bons
and al i phatic 17900%(i%aaMgond79006/1991, No. 207703/1991 and No. 34
The compound [F5-2]o Mgl M 23 ©. 9. Bak B8, t&Nsi 4 90bs.

10 Examples of the Lewis acid include triphenylboron,

tris(4-fluorophenyl)boron, tris(p-tolyl)boron, tris(o-
tolyl)boron, tris{3,5-dimethylphenyl)boron,
tris (pentafluocrophenyl)boron, MgCl,, Al,03 and SiCy-Al;0;3.
Examples of the ionic compounds include
15 triphenylcarﬁeniumtetrakis(pentafluorophenyl)borate, tri-n-
butylammoniumtetrakis (pentaflucrophenyl)borate, N,N-
dimethylaniliniumtetrakis(pentafluorophenyl)borate and
ferroceniumtetrakis (pentafluorophenyl)borate.
Examples of the carborane compounds include
20 dodecaborane, l-carbaundecaborane, bis-n-butylammonium(l-
carbedodeca)borate, tri-n-butylammonium(7,8-
dicarbaundeca)borate and tri-n-
butylammonium(tridecahydride-7-carbaundeca)borate.
The compounds [B-2] which react with the transition
25 metal compound (A] to form an ion pair can be used in
combination of two or more kinds.
The organcaluminum compound [C] (hereinafter sometimes

referred to as "component (C]") for forming the olefin



met-al conmpound [A] to forman ion pair (hereinafter sonetinmes referred

to as "conponent [B-2]"), that is used for formng the olefin

pol ynmeri zation catalyst used in the 5 invention, includes Lewi s acid,

i oni ¢ conpounds and car borane conpounds, as described in Japanese

Pat ent Lai d- Open Publications N&S 501950/ 1989, No. 502036/ 1989, No.
179005/ 1991, No. 179006/1991, No. 207703/1991 and No. 207704/ 1991, and
U.S. Patent Nopobgrddlfatidk) catalyskxagpliesnofhé hindew ioracis] ifael ude

tri phenyl boron, tris(4-fluorophenyl)boron, tris(p-tolyl)boron, tris(o-

tol yl)boron, texaidlsd, dinreidgdnuzdmyplinbar opipound represented by the
tris(pentafluorophenyl)boron, MgQ [err], Al[err]O[err] and
Sigerr]-A[erfpFering formula [IIfanples of the ionic compounds include

15 triphenyl carbenigq gtrakis(pentafluorophenyl)bor@ff&]tri-n-
butylannDniuntetrak|§§%eﬁﬂafluorophenyl)borate, NN-

di met hyl anig i njy g;(g; akd g%gng,g%kgggg%@%%@&rﬁq AW 12_carbon atoms

ferroceni unt et raki s(pent afl uor eny Exanpl es of the

carborane conppupélsainglsgln Adm dedacabaragen desmy hawndecabar akes.

bi s- n- but yl amoni un{ 1- car bedodeca) borate, tri-n-butylammoniun(7, 8-

di car baundeca) bor at¥n arftk tabdowe formula [(III], R® is a hydrocarbon group
butylannoniun(tridecahydride-7-carbaundeca)borate. The conpounds
[B-2] which re@€tlwkehl?earhanhgitionen o5 exppplecodp Ay Arow@ f 8rm an
ion pair can be used_ in conbi nation of two or '

noy e Ki nds.
The or ganoal unfhf %%%ﬁﬁnﬁﬁ?ﬁ&joﬁjﬁgréFﬁéf9€Pu§onﬁﬁ?¥ﬁ%FUIar examPdPled to as
"componentyd C [ £OF Iﬁ%fﬂé53ﬂé¥if¥,egkﬂyl, n-propyl, isopropyl,

35
isobutyl, penty}, hexyl, octyl, cyclopentyl, cyclohexyl,
phenyl and tolyl.
Examples of such organcaluminum compound [Q] include:
trialkylaluminums, such as trimethylaluminum,

15 triethylaluminum, triisopropylaluminum,
triiéobutylaluminum, trioctylaluminum, tri(2-
ethylhexyl})aluminum and tridecylaluminum;

alkenylaluminums, such as isoprenylaluminum;
dialkylaluminum halides, such .as..dimethylaluminum

20 chloride, diethylaluminum chloride, diisopropylaluminum
chloride, diisobutylaluminum chloride and dimethylaluminum
bromide;

alkylaluminum sesquihalides, such as methylaluminum
sesquichoride, ethylaluminum sesquichloride,

2S isopropylaluminum sesquichloride, butylaluminum

sesquichloride and ethylaluminum sesquibromide;



pol yneri zation catal yst used in the invention is, for exanpl e, an

or ganoal um num conpound represented by the followng formula [II11]:
Rlerr]A X err] [I11] 5 wherein RO is a hydrocarbon
group of 1 to 12 carbon atons, X is a hal ogen atom or a hydrogen atom
and nis 1to 3. In the abov&formula [111], Rerr] is a

hydr ocar bon group of 1 to 12 carbon atons, for exanple, an al kyl
group, a cycl ogl kyl a BEPUHRUP T iMA 13kl , IEQHR- a Pandd ol Arufxampl es 10

t hereof include nmethyl, ethyl, n-propyl, isopropyl, i sobutyl, pentyl,

hexyl, octyl, ajehopenty) , ecyelohmiHum dichlplkedy| asdpiepylaluminum
Exanpl es of such organoal um num conpound [ C] i ncl ude:

trial kyl al um nd#shleuniéfieagnd re ey Faduninwngidpronsdet r gedhyl al umi num
triisopropylalumn triisaqbutylal um num tripct%IalunLnunl tri(2-

et hyl hexyl ) al um nulrjr‘?n]a]ﬁiﬁllﬂ‘i”ﬁl’e‘b‘y‘?aﬂ iffgsy such as diefhyelgAufifiithums, such
i | uoi . i al | umi aali des, h

G et ol o von norsBY ap ot o Bani Al AYELERR,TeS, Sueh @

di i sopropyl al um nunyyso ekplHdshee o4 it%%bBEéhﬁmerﬂP%rﬁhé&ﬁﬂ%@%] is

di et hyl al um num brom de; al kyl al um num sesqui hal i des, such
as mnet hyl-al um augbmpoundesgptesenti st bettnd FounbRunysesaualal prvge, 25

i sopropyl al um num sesqui chl ori de, butyl al um num sesqui chl ori de and

et hyl al uni num sesquRbAddizde; [IV] 36

al kyl al um num di hal i,des uch as net hyl al um num |,
y wkerein R® fs the same é% agove; L is ~OR!® group, -0SiR!!,

10 group, -0Al1R!2, group, -NR!3, group, -SiR4; group or
—N(R15)A1Rﬂ52‘group; n is 1 to 2; R!9, R1l, R12 gnd R1® are
éach methyl, ethyl, isopropyl, isobutyl, cyclohexyl, phenyl
or the like, R!3 is hydrogen, methyl, ethyl, isopropyl,
‘phenyl, trimethylsilylene or thé like; and R!% and R!® are

15 each methyl, ethyl or the like.

Of such organcaluminum compounds, preferred are
compounds of R9%,Al (OAlR19,);.,, for example, Et,AlO0AlEt, and
(iso—Bu)zAlOAl(iso—Bu);.

Of the organcaluminum- compounds represented by the

20 formulas [III] and {IV], preferred are compounds of the
formula R%3A1, and particularly preferred are compounds of
said formula'wherein R? is an isocalkyl group.

The olefin polymerization catalyst used in the
invention comprises the component (A], the component [B-1]

25 and/or the component [(B-2) (hereinafter referred to as the
component [B]l), and if desired, the component (C]. The

olefin polymerization catalyst can be prepared by mixing



di chl oride, ethylal um num dichl oride, isopropylalum num di chl ori de and
et hyl al um num di brom de; and al kyl al um num hydri des, such as

di ethylalum num 5 hydride and diisobutyl al um num hydri de. Al so
enpl oyabl e as the organoal um num conmpound [C] is a conpound
represented by the following formula [3%]: Rlerr]A L[err]

[1V] wherein RO is the sane as above; L is -OR[err] group, -OSiRerr]

10 group, -OA:Rbeebhp8honps ARSI 18], 0dRd 15 K& Féd JI WP Mmponent
-N(Rlerr])AIRerr] group; nis 1to 2; Rerr], Rerr], Rerr] and R err]

are each methyh, agt hyért i lspdraa@doon sobueypt , oeyahobbxfin gdilemyt .

or the like, R13 is hydrogen, nethyl, ethyl, isopropyl, phenyl ,
trinmethylsilylene ofxameles kaf tdd iRfeaitr hydndc®fleen | sakeentis usasciforet hyl |
ethyl or the like such organoal um num conpounds,  preferred

ke. O
are conpoRAEBABE K] Bhe | A& (AR ¢IMEF 1 2PHr OBX GRDP &Y SEL P %L 2 and
(i so-Bu)| e(rﬁ L?'a?ﬁ"gﬁéggé Bl’i'%é%é TR ﬁucgnSQE P%u?agégagggérgg}apptgpjtca%@pounds

represente or nul as preferre e conhpdunds

of the faeRuhe, RhepfdAdl, AAdhRAr decuhal | YoREBRRET 884 A& SOROUNdS  Of
said fornmula wherein RO 1s an isoal kyl group. The ol efin

pol ynmeri zati onatatatyst wWgétotdaridies, such aBveptiopenpaps) segc Idra amrponent
[A], the conponent [B-1] 25 and/or the conponent [B-2] (hereinafter
referred to asanHemethylcyohpeertang.Bdrpmagnd hiddesarkdnst hsudomgsonent

[C]. The ol efin polynerization catal ¥I§t can be pre(gared by m xin
37 the coRfBABAES Pﬁgu%ﬂ% I xGqRsit N@dsprrat et nay dERpTRARS, Suc

10 as ethylene chloride, chlorobenzene and dichloromethane;
and mixtures of these hydrocarbons.

The order of mixing the above components may be
arbitrarily determined, but preferred is:

mixing the component ([B] with the component {2];

15 mixing first the component [B] with the component [C]
and then with the component [A];

mixing first the component [A] with the component ([B]
and then with the component [C]; or

mixing first the component [A] with the component . [C]

20 and then with the component ([B].

In the mixing of the above components, when the
component {B-1} is used, the atomic ratio of aluminum in
the component [B-1] to the transition metal in the
transition metal compound [A], (Al/transition metal), is in

25 the range of .usually 10 to 10,000, preferably 20 to 5,000,
and the concentration of the component [A] is in the range
of about 10-% to 10-! mol/liter, preferably 1077 to 5 x 10-2

mol/liter.



[C]-in an inert hydrocarbon solvent or an olefin solvent.

Exanpl es of the inert hydrocarbon sol vents used for preparing the

ol efin polynerization catalyst include 5 aliphatic hydrocarbons, such as
propane, butane, pentane, hexane, heptane, octane, decane, dodecane
and kerosi ne; alicyclic hydrocarbb&s such as cycl opent ane,

cycl ohexane and net hyl cycl opent ane; aromati c hydrocarbons, such as

benzene, toluene anghxylene; cdidaaanatied hyds06a680Nene SHSThr J&tl%sof
et hyl ene chl ori de, chl orobenzene and |chloronethane and m xtures of

t hese hydrocar hhescomponent [AlTheo artdercoaiponiextN@BtRE, abovepeosgonent s may
be arbitrarily determ ned, but preferred is: " mxing the
conponent [B] WA{WcehporenpohRmd] [AJLts ir5the ranﬁ?xbﬁgu$ﬂﬁblyt%é”cdﬂponent
[B] with the conponent and then with the conponent

m xi ng first tHQ’CBﬁﬁSﬁEﬂ%lYﬁ@ ¥m§?1§4u9“90ﬁﬁ8n§HPCFB}ratl°ndﬁﬁ‘Fﬁén with
th C f t .th t LAL,with th
c Comongt [ Rl (hhris tR e SEp SRR b e

corrponent O onen In the-

m xi ng of the &bQVQlG@WOﬁE@férawmd"heto 5 x clgrponeny1ifed] is used, the
atomc ratio of alumnumin t he conponent [B-1] to the transition
metal in the t WResi thoncombiaiercon@aquid LAkd, (Ahétsansid i ielod ), is
in 25 the range of usually 10 to 10,000, preferably 20 to 5, 000, and
t he concentratlgﬁ éﬂumhéuﬁoﬁ%@MehﬁLﬁA$nl§hﬁnc?héom%m@efcl to ¢theahout

ﬁg{?[r%eﬁo 10[err 1HEQ’LL£§r Prefeggbl e]i)ggg’ n%g[B l]}O[Aic)AlE4), is

10 in the range of usually 0.02 to 20, preferably 0.2 to 10.
The above-mentioned catalyst components may be mixed
in a polymerizer, or a mixture of the components
preliminarily prepared may be added to a polymerizer.
If the components are preliminarily mixed, the mixing

15 temperature is in the range of usually -50 to 150 °C,
preferably -20 to 120 °C; and the contact time is in the
range of 1 to 1,000 minutes, preferably 5 to 600 minutes.
The mixing témperature may be varied during the mixing
procedure.

20 The olefin polymerization catalyst used in the
invention may be a solid olefin polymerization catalyst in
which at least one of the above components [A], [B] and [C]
is supported on an inorganic or organic, granular or
particulate solid carrier.

25 The inorganic'carrier is preferably a porous oxide,
and examples thereof include Si0, and Al,;05.

Examples of the granular or particulate solid organic

compounds include polymers or copolymers produced by using



When 't he component [B-2] is used, the nolar ratio of t he conponent [A]
to the conponent [B-2], (conponent [ A]/ conponent [B-2]), is in the
range of usually 0.01 to 10, preferably 0.1 to 5, and the
concentration of the 5 conponent [A] is in the range of about 10[err] to
10[ err] mol /liter, preferably 10[&%] to 5 x 10-2 nmol/liter.

When the conponent [C] is used, the atomc ratio of t he al um num at om

(Alferr]) in th&-gp prcgenm[g[qe,rh%h Rne,  prBbYILAUMAL OB, [n Lhe

conponent [B-1], err] , e range of usually 0.02 to

20, preferably Q24 14s najor compbBBn@bOVve-mentioned catal yst components
may be m xed in a poﬁ ymeri zer, or a mxture of the conponents

prelinmnarily preparef dmy fesaddedntenti P Yims i &Rfve-described | f the
conponents are prelimnarily mxed, the mxing 15 tenperature is in the

range of usual | gomEgnent <15y drer Sed afteprpfepalymer2Mattionl2d [aer bLEfiand -
the contact tinme is in the range of 1 to 1,000 m nutes, preferably 5
to 600 minutes.With thgge rouRfy en&$per at ure may be varied during the mxing

procedure. 20 The ol efi ol rization_catal yst used in the
i nvention nay be a s%?a\"l?l(ﬁsefolfgt 51 éﬁf??ﬁt?ﬁﬁf%ﬁ%%ﬁsqdn in thepnich at

| east one of ¢ - ahoUeamNe S okMluel BLoBPehd) echy1dis SUBPALERJeRD. o0

i norganic or organic, gran ate so carrier.

The inorgani c cAikt@fed Sofr@fe¥eald1e FAnBOBAHSoOXEHEslefins R a@%3MPI es
thereof include Sierr] and Al[err]O[err]. Exanpl es of the

granul ar or parémgldywdlelesol i d organic conpounds i ncl ude pol yners or
copol ynmers _produced by using
fb The olefin polymerization catalyst used in the
invention can contain-other components than the above-
mentioned ones, which are useful for the olefin
polymerization, e.g., water as a catalyst component.
The propylene/l-butene random copolymer (A) used in
15 the invention can be prepared by copolymerizing propylene
and l-butene in the presence of the olefin polymerization
catalyst in such a manner that the aforesaid composition
ratio is finally obtained.
The copolymerization can be carried out by—any of a
20 liquid phase polymerization process such as suspension
polymerization or solution polymerization and a gas phase
polymerization process.
In the solution polymerization, the same inert
hydrocarbon solvent as used for preparing the catalyst is
25 employable as the solvent, or propylene is alsoc employable

as the solvent.



39 . a-olefins (e.g., ethylene, propylene and 1-butene) or styrene,
as nmmj or conponent. In the present invention, the above-described
conponents can be used after prepolynerization of an olefin 5 with those
conponent s. Exanpl es of the olefins preferably used in the

prepol yneri zation include propyl ene, e#yl ene and 1-butene. M xt ures
of these olefins and other olefins are al so enpl oyable. 10 The
ol efin polymerizati oh GHeAlsViSbeH8€En Pol PMerizat idHeRHOBEIR 999%@1&1 ot her
conponents than the above- menti oned ones, which are use?ul or the

ol efin pol tyemere Zatu ran, i s ugua 1Wgt e60aso al @at’al, y preEaPRBDENY . to 90

The propyl ene/ 1- but ene random copol yner (A) used in 15 the invention can
be prepared by ‘€dpdhybei sehyt ppopyderrerizatipnd itbdseneuphlyhe tpr exEhce
of the olefin pg{ynerizatign c éal st in such a manner that the

af oresai d conposi‘t PGFTeraPLya2PotPs2q n&i| $P8bt Q) HRY.9as phase  Tpe

copol yneri zat i ) A8 fardd eq.tOlits Bguaffy &ftoa ]12%)0 °CI ! g?%gﬁp‘g&?afgo%%ttloon

pol ynmeri zat i on “‘process such ds “suspensi on polymerf z

pol yneri zati on gyg °@ gas phase pol ymeri zati on process. In
t he solution polynerization, the sane inert hydr ocar bon sol vent as
used for preparing the ealgmestzbsioRSpresglayaly asaslifeasfby¥pRériOr
propyl ene is al so enpl oyabl e as the solvent.

40 pressure to 100 kg/cm?, preferably atmospheric pressure to

50 kg/cm?. The polymerization reaction can be carried out

10 batchwise, semi-continuously or continuously.

Further, the polymerization reaction can be carried
out in two or more stages under different reaction
conditions.

The molecular weight cf the resulting propylene/1-

15 butene random copolymer can be adjusted by allowing
hydrogen to exist in the polymerization system or by
varying the polymerization temperature or the
polymerization pressure.

To. the propylene/l-butene random copolymer (A) may be

20 added additives, such as heat stabilizer, ultraviolet light
absorber, anti-blocking agent, slip agent and antistatic
agent.

Ethylene/a~-olefin copolymer (B)

The ethylene/a-olefin copolymer (B) used in the

L

25 invention comprises ethylene and an o-olefin of 3 to 10

carbon atoms.



I n tthe suspensi on pol ynerization, the polynerization tenperature is

usually -50 to 100 [err]C, preferably 0 to 90 [err]C, in the solution
pol ymeri zation, it is usually 0 to 250 [err]C, preferably 20 to 200
[err]C, and in the gas phase 5 polynerization, it is usually 0 to 120
[err]C, preferably 20 to 100 [erAlc. The pol yneri zati on
pressure is usually atnospheric pressure to 100 kg/cnferr], preferably

atmospheric pressurgd Qhe ethydeh@/6081ef08 QOYTTRIdZ3{H)0N trh%a%%'nQQnEaHf be

carried out 10 batchw se, sém -continuously or “continuously.

Further, the poéé’ﬁ@éi@l?édtorhrh‘%%‘?tde‘}@v@é”fpgmC@Erﬁif&e (ethydWnd 'Eotn‘é’QnQF

nor e stages under different reaction conditions.

mol ecul ar wei ghis ofs tthe 9esuidyi /@ 1pr op¥kensbly 805 o ut eney addam copol ymer
can be adjusted by all ow ng hydrogen to exist in the polynerization
system or by vé‘r’&ﬁ“}fgletshé’fpélh?nﬁrpgaﬁﬁﬁ tenperatift €agohatons

pol ynmeri zati.on pressure. To the propyl ene/ 1- but ene random

copol ymer (R) nbjchde Z?Jmpé’d(fé’(?'a&dPPFﬁégf gu%‘?f‘%{“s“?veaﬁt ~haxgne/i Aspethyl-

ul traviol et I|g abspr ber,, bl ocki n I|_p gent nd
antistatic Pa%enttene’ Pty pen eneEtgyrF%ﬁe?r}f’ol ef39 % &?poﬁyrrer (B)

The et hyl ene/a-gbeldd) CORMIUIR, (1B)doH§‘éQnén { Dot Zaecddy @id 91 compri ses

ethyl ene and an a-ol efin of carbon at ons
41 octadecene.

The ethylene/a-olefin copolymer (B) has a melt flow

10 rate (MFR, ASTM D 1238, 190 °C, load of 2.16 kg) of 0.1 to
100 g/10 min, preferably 0.2 to 50 g/10 min, more
preferably 0.4 to 20 g/10 min.

Use of the ethylene/0-olefin copolymer (B) can impart
tackiness to the composition of the propylene/l-butene

15 random copolymer (A) and the copolymer (B).

The ethylene/a-olefin copolymer (B) can be prepared by
the use of a vanadium catalyst or a metallocene catalyst
conventionally known.

Tackifi C)

20 In the present invention, a tackifier (C) may be used
to give moderate initial adhesive strength between a base
resin comprising the propylene/l-butene random copolymer
(A) and the ethylene/a-olefin copolymer (B) and an
adherend.

25 This tackifier (C) is a solid, amorphous polymer, and
is a tackifying resin conventionally used in various fields

such as fields of adhesive tapes, paints and hot melt



In the ethylene/a-olefin copolynmer (B), the content of consti tuent
units derived fromethyl ene (ethyl ene content) is 75 to 95 % by nol,
preferably 80 to 91 % by nol . Exanpl es of the a-olefins of 3 to
10 carbon atons 5 include propylene, 1-butene, 1-pentene, 1-hexene,

4- et hyl - 1- pent ene, 3-nethyl - 1- pddt ene, 1-heptene, 1-octene, 1-
nonene, 1-decene, 1-dodecene, 1-tetradecene and 1- oct adecene.

The et hyl ene/ a-2imefdiRe@opoh¥nehe (Bichisidr MiHe HeQWw-4@scikabed( VMR odsSTM D
1238, 190 [err]C, load of 2.16 kg) of 0.1 to 100 g/ 10 mn, preferably
0.2 to 50 g/ 10 masinsnomdich arprelessabfied.bhded 200 ghkOdiiffierence Use
of the ethylene/a-olefin copolynmer (B) can inpart tackiness to the
conposi ti on of RE@esroppneners- ol eperigesl, raned@mrdopdbyfer (A and the
copol ynmer (B). The_ et hyl ene/ a- ol efin copoléqer (B) can be
prepared by th§°ﬁs§x89péeva%%ﬁﬁ%wﬁ%%ﬁﬁiﬂﬁﬁthnﬁ et al | ocene cat al yst
conventionakly known., . . . i.f L.er

In the presgnt invg%%ﬁgﬁ?téctgzﬁf??%ﬁb?QDr%%ifSbgr3§gg£h b ?%ld?V§9%Dderate
initial adhesiweist reRgihngehweenialPase c, frakesbA 8A8PAI 6 Nrddtdon

propyl ene/ 1- but ene random copol yner (A) and the ethylene/a-olefin
copol ymer (B) asktamed by adhekénd. peRboleum, nHphtHaaoki ther 1{kg,is a
sol id, anorphous pol yner, and is a tackifying resin conventionally

used in varioughijtaings theregfichand iseprrnafargiiesi—Pentagésnepannar and

hot el t optional fraction thereof such as %?Cs fraction;

10 aromatic hydrocarbon resins prepared by using, as main
starting materials, styrene derivatives and indenes in a Cg
fraction obtained by cracking petroleum, naphtha or the
like;

aliphatic/aromatic copolymerizatioﬁ hydrocarbon resins
15 prepared by copolymerizing an optional fraction of a C,4
fraction and a Cs fraction with a Cg fraction.
alicyeclic hydrocarbon resins prepared by hydrogenating
aromatic hydrocarbon resins;
synthetic terpene hydrocarbon resins having structures
20 containing aliphatic, alicyclic and aromatic groups;
terpene hydrocarbon resins prepared by using, as
starting materials, o,B-pinenes in turpentine oil;
coumarone-indene hydrocarbon resins prepared by using,
as starting materials, indenes and styrenes in coal tar
25 naphtha;
low-molecular weight styrene resins; and

rosin hydrocarbon resins.



adhesives. As the tackifier, the bel owdescribed various resins, which
are classified based on the difference bet ween nononers pol yneri zed,
are enpl oyabl e. For exanple, there can be nentioned: 5

al i phati c hydrocarbon resins prepared by using, as main starting
materials, a C4 fraction and a C5 fract4®n obt ai ned by cracking
petrol eum naphtha or the |ike, m xtures thereof, and isoprene and

1, 3-pent adi ene i n anoe tne WPl Al {bLACLEON LHET £0I oM a@@mqa%%
fraction; 10 aromati ¢ hydrocarbon resins prepared by using, as main
starting materiabsinstyn@nendlell MatdIMes hyadotAEBORSréBifs Gh¥pdred by
fraction obtained by cracking petrol eum naphtha or the i ke;

al i phati c/ ar omahydrcopod tyiney | azadnadri chygdeogrbbonr esshss dbe prefraradd eby
copol yneri zi ng an optional fraction of a errl fraction and a CJerr]
fraction with aPEFarf§ ¥heethase good compatipfilihy| vithykhoamRANGEsi ns

db d t b
vntnetic t & netBPny bl hem adiire WEsERq LR arhr SLECHREiG dHidomaTgon
al i phatic, al'C¥€£lﬁsaﬁgvfﬂé”guéé%éyﬁ¥%%sﬁOlnt (meafurégr err{Dﬁg(gﬁﬁﬁbon

resins prepared by using, as starting materra nenes in
turpentine oil;ball method) COUMEY GRE-1iS0ACOS Mydlf O NOBY &% naopp@paarrﬁﬂ by
usi ng, as starting materials, indenes and styrenes in coal tar
napht ha; hav1nQOMFm$dmmgdnatnna glelgreeyp€neroest his; groubs of not
rosin hydrocarbon resins. 43
less than 80 %, preferably not less than 85 %.
10 Composition

In the composition for a peelable protective film
according to the invention, the propylene/l-butene random
copolymer (A) is used in an amount of 30 to 100 parts by
weighti, preterably 30 to 99 parts by weight, more

15 preferably 30 to 85 parts by weight, still more preferably
35 to 80 parts by weight, most preferably 35 to 75 parts by
weight, the ethylene/a-olefin copolymer (B) is used in an
amount of 0 to 70 parts by weight, preferably 1 to 70 parts
by ‘weight, more preferably 15 to-70-parts by weight, still..

20  more preferably 20 to 65 parts by weight, most preferably
25 to 65 parts by weight, and the tackifier (C) is used in
an amount of 0 to 20 parts by weight, preferably 2 to 15
parts by weight, more preferably 3 to 10 parts by weight,
each based on 100 parts by weight of the total of the

25 propylene/l-butene random copolymer (A), the ethylene/o-
olefin copolymer (B) and the tackifier (C).

The composition of the invention comprises the

components (A), (B) and (C) in the above-mentioned



O these tackifiers (C), the aliphatic hydrocarbon resins and the
alicyclic hydrocarbon resins prepared by hydr ogenating aromatic
hydrocarbon resins are preferable because they have good conpatibility
wi th the conponent 5 (A). Among them nore preferable are alicyclic

hydr ocar bon resins having a softefftng point (nmeasured by a ring and
ball method) of 70 to 150 [err]C, preferably 80 to 140 [err]C, and

having a hydrogeabireRoH8yr 86 Shafl H@tf i ndicPdRInel BObm the é&goémrbrﬁo
% preferably not less than 85 % 10 osition

I n the conposi hiasnmbderatpegéhabl el padtiecivey estiriength, smammocdamgptxntdhe
invention, the propyl ene/1-butene random copolyner (A) is used in an
amount of 30 t @dheGipar s5repath wigle|tyhne amdeﬂ@pébpyeéeb@bl% peen saffier

wei ght, nore 5 preferably 30_to 85 ts by

preferably £°§§890 éﬁdpEKFEQBVr?mﬁ LH%§F Sﬁ@geF£8Wybégc¥b“§5”barts by

wei ght, theget hyl ol yrer (B) is used in an anount of O
to 70 parts by@%E%SEP% %?g%ergggp ﬁ to 70 parts by wei ght, nore

preferably 15 to 70TH@rE§mQ¥sY‘€i&mﬁor§td Idec1281eMBEBL RECT €L 8P| I 20 tO 65
parts by weight, nost preferably to 65 parts by weight, and the

tackifier (O iascezx@dngnto theanna@mnﬂﬂn(ﬁad)bboblﬁnpadt31by vehghtresin
preferably 2 to 15 parts by weight, nore preferably 3 to 10 parts by
wei ght e&@wpbageéSoniEDQHphimtt%ynqwﬂnﬁﬂduéﬁcﬁhé tot hheopbi¢ets X
propylene/l-bugﬁﬁf randon1008 mer /? t he et hyl ene/ a- olefin

copol yner (B) PRESEREKEPVERCEEY: Further, t?héhéoﬁBBQPﬁthO%foﬁrﬁ?e

| hvention §QMPHIRR% 48R can pEOURANEM Ay eV s( Chubh LDe

above- nention
antioxidant, ultraviolet light absorber, lubricant,

nucleating agent, antistatic agent, flame retarder,
pigment, dye and inorganic or organic filler, within limits
not prejudicial to the objects of the present invention.

15 The composition for a peelable protective film
according to the invention can be prepared by an optional
method conventionally known. For example, it can be
prepared by mixing_the components by means of mixing
machines such as twin-cylinder mixer,. ribbon blender,.

20 tumbling blender and Henschel mixer, and/or by kneading the
components by means of kneading machines such as extruder,
mixing roll, Banbury mixer and kneader.

Peelable protective film
The peelable protective film of the invention uses a

25 film formed from the above-described composition. The
peelable protective film of the invention may be a single-
layer film formed from the composition, or may be a

laminated film consisting of a layer of the composition and



44 proportions, so that the fil mobtained fromthe conposition

has noderate initial adhesive strength, small change in the adhesi ve
strength with tinme and good peelability even after bonded, and
therefore the filmis free fromblocking or 5 bleeding after peeling.

The conposition for a peelable protectidte film according to the

i nvention can be blended with other resin conponents within limts not

prejudicial to étweobiests Qlyer (£iliRG.PrRESAcAOVSIE] Ao RIS 5 kO the
conposition of the 10 invention can be added various additives, such as
anti oxi dant, ulfikwiaf ethd iighteralisar her a Labthswed , £ilm haniGleaitheg agent,
antistatic agent, flame retarder, pi gnent, dye and inorganic or
organic filler,T&¥¥hikpryeny tthe layemopfptbfudbnpesition his damdotksedf ihhe
present invention. The conposition for a peel able protective film

15
according to the'$hAMaUIeT dhate tHEEpAREEE biS PPBHt iR on at geplbdone
conventi onalg y |l e, it capn be repared b 1 Xi.ng the
conponent s gy H%gﬁéﬂ%#ﬁﬁ#yﬁﬁgﬁpSldeﬁa%ﬁiE%Ems %rF%é?%Mﬁ%ﬁiﬁﬂéﬁngéPdﬁng?,
ri bbon bl ender, an 24tdvdd ng bl ender and Henschel m xer, and/or by kneadi ng
t he conponents by neans of kneadi ng machi nes such as extruder,
m xing roll, Banbursrither candrkmeadar film serving as a base lapeelabl e
protective film The peel able protective filmof the Invention
uses a 25 fil if¥lt rald dalyalefd nabevéndegerd bathevingpodid itde. cBhposition
peel abl e protective filmof. the invention may be a single- | ayer film
formed from t hetdifositiatiofr fag-pePalyethylens nRBYIHIPNLEARSPEL i ng of

a layer Oflthe £6¥9¥¥ﬂédé¥%é%“qs preferably employed. Further, a film of

polyamide, polyester or the like may be laminated through
other adhesive layer.
The peelable protective film of the invention can be
Froduced by wmoldiny the cemposition into a single-layer
15 film or by co-extruding the composition and other resin to
give a laminated film. In the production of the film, a
film molding machine such as a T-die molding machine or an
inflation molding machine is employed.
The peelable protective film produced. as above is. used
20  to cover the ‘surfaces of various articles such as metal
articles, plastic articles and rubber articles so that the
layer of the composition of the invention serves as an
adhesive layer, and thereby prevent scratches,
contamination or corrosion of those articles when they are
25 worked, transported or stored.
In the peelable protective film of the invention, the
adhesive layer formed from the composition of the invention

has moderate adhesive strength, so that covering by



45 - other resin layer (film. When the peel able protective film
of the invention is a lamnated film having other resin | ayer, the

| ayer of the conposition is lamnated in such a manner that this

| ayer is positioned on at |east one 5 of the outernpst sides to form an
adhesive | ayer bonded to an adher4ad. As the other resin
filmserving as a base | ayer, a filmof polyolefin having good

adhesion to thedsespesi Ebﬁﬂm% or ety Ilrgvglafst) mB8d8., BOsyeddylane,
pol ypropyl ene or 10 poly-1-butene , is preferably enployed. Further, a

film of pdliyamhde, apshyest eamge tire tihekedheyibe banmengtiedsitir oligle

ot her adhesi ve | ayer. The peel able protective filmof the

i nvention can because Qﬁogg@@dh%@ﬁrﬁﬂ&ﬂﬁﬁ?ncethéOCéhﬁéstheoﬂd¢¢ﬁkPQ1

single-layer 15 filmor co-extrudi ng the COH%OSItIOﬂ and ot her resi
f

to gi ve aPFRRPRELES ?f‘ n?e‘FJrP‘?He“é’r Pet'@Sh &PTt RelPpy ppeniod of |:rr:1
o1 ding MRcki ne sRuch Bigend i & ML 9 SRR AL Auepesoh TS ON

nol di ng machine 1's enpl o peéel pro PiveTilm

produced as ab‘éYc@e'lieHﬁegcrggcht9e§Pé’t§%fncteh%n%U'i:fr§ﬁ§§a9Em\!9réz%lslﬁrﬁﬂéél es
such as net al articles, plastic articles and rubber articles so that

t he Iayerfmbmtbeocﬁmpgslth@narﬁldﬂﬁaddve&nulemthethesfasmaman be
adhesive |l ayer, and thereby prevent scratches, contam nati on or
corrosion of thesdidwt vorkedwheant hreythe dongled woepkedandr haspadedd or

st or ed. In the peel able protective filmof the invention, the
adhesi ve | ayer #8FREG"FFom the conposition of the invention has
noder at e af@e5|ve strength, so that covering by

EFFECT OF THE INVENTION
From the composition for a peelable protective film
according to the invention, there can be obtained a
peelable protective film showing excellent flexibility,

15 scratch resistance, heat resistance and transparency,
having moderate initial adhesive strength to an adherend
and peelability from the adherend, having good cold
workability even in the bonded state, being almost free
from a change in the adhesive-strength with time when

20 stored for a long period of time, and leaving no bleed
substance on a surface of an adherend even when the film is
peeled from the adherend.

The pee;able protective film of the invention, which
exerts such effects as mentioned above, can be widely used.

25 For example, the film can be suitably used to cover
metallic, plastic or rubber surfaces of various articles
such as electrical appliances, automobiles, glass articles,

building materials and general merchandise.



46 adhesi on bonding or peeling is easily nade. Besides, the film
has a small change in the adhesive strength with tine because of good
heat resistance, so that the adhesion properties and peelability can

| ast for a long period of 5 tine. Further, since the filmof the invention
has excel ' ent scratch resistance 4dd transparency and is free
from bl ocking, the article covered with the filmcan be readily worked
even in the bonded state and has good appearance. 10

EFFECT OF THE | NVENTI ON : From the conposition for a peel able
protective film according to the | BxaMRLE®N, there can be obtained a
peel abl e protective filmshowi ng excellent flexibility, 15 scratch

resi stance, heat redP§tBRAEECARAIRYMSHHT eHidyl, be furkherndesedired evitdi ti al

adhesi ve strengt@ t 0 _an adh eng ., and eelabilit¥ fromthe adherend,
havi ng good col'd erencﬁo?ﬁagﬁﬁi 91é9¥&quF{%W?H&§nd§H stht 8OBLR MRE al nost
free f50MReR308a tRatnendbeslye: it HaNALh i L, ! L TR POSN, o 20, &1 of ed

for a long period of tinme, an eaving no b nCé onh a surface
of an adherend ecampreiden the filmis peel ed fromthe adherend.

The peel able protective filmof the invention, which exerts such
effects as nentixgmedegbdvendcan be widely used. 25 For exanple, the film
can be suitably used to cove metallic, plastic or rubber surfaces of
various articles *reRAr3Llan Qfeorg : PSS LHGQinsigRioayme | ass

material s and qgneral mer chandi se, _
liter autoclave thoroughly purged with nitrogen

articles, builgiQ
10 was charged with 900 ml of hexane and 50 g of l-butene. To
the autoclave was added 1 mmol of triisobutylaluminum, and
the temperature of the system was elevated to 70 °C. Then,
propylene was fed so that the total pressure of the system
became 7 kg/cm?-G. To the system were added 0.30 mmol of
15 methylaluminoxane and 0.001 mmol {in terms of Zr atom) of
rac-dimethylsilylene-bis{1~-(2-methyl-4-
phenylindenyl) }zirconium dichloride. Further, propylene
was continuously fed to perform polymerization for 30
.minutes, while the total pressure of the system.was
20 maintained at 7 kg/cm?-G. After the polymerization, the
system was degassed, and a polymer produced was recovered
in a large amount of methanol. The polymer was vacuum
dried at 110 °C for 12 hours.
The propylene/l-butene random copolymer thus obtained
25 had a l-butene content of 15 % by mol (i.e., propylene
content of 85 % by mol), a melt flow rate (230 °C, 2.16 kg)

of 8.0 g/10 min, a melting point (Tm) of 110 °C, a



47 - EXAMPLE The present

invention wll be further described with reference to the follow ng
exanpl es, but it should be 5 construed that the invention is in no way
limted to those exanpl es. E}xarrpl es 1 and 2

Preparation of propyl ene/ 1-butene rand® copol ymer A2liter

aut ocl ave thoroughly purged with nitrogen 10 was charged with 900 m of
hexane and 50 godfcilbut enéght Tdistributting aMwdthavefwasladdeds lvalbmd oof

triisobutylal um num and the tenperature of the systemwas el evated
to 70 [err]C. 1f@énand a Crbﬁ@é&léﬁéﬁ%w&ffﬁ%j%so that the total pressure of
t he system be aUe 7 1 10 -_s-sten1mere.adoed 0.30 mmol

of 15 nethylal um

rac-di met hyl si |yl eng- Qk§£&fé20freém§}le‘he and 1- BU’EQX wgsgg{)%;&éé%ﬁ ug

di chl oride. Further, propy cont’i nuous orm

pol yNer i zat§on of Gexd@e solveft NAES:n WHd @ refd@nicat ak BY8SSYER @:‘Elﬁc_!ﬂe
system was 20 maintained at 7 kg/cnferr]-G After the polynerization,

t he syst emanasiidegasgedicabdr dd¢padndrest hylledeaedmiaamr e6oxet €tlloride i n
a |l arge amount of nmethanol. The pol ynmer was vacuum dried at 110 [err]C
for 12 hours. as catalysthe propyl ene/ 1-but ene randonlcopolyner t hus
obtained 25 had aﬂ% but ene content of 15 % by nol g glene
content of 85 % by ?)etﬁyﬁ%??/*TQH5%Qﬁ(§aF§§G FBPPf!@EE 9% %ﬂ; abovgt g 0

9/10 mn, a ”E%Ehﬂgnpgkﬂ§1élg7c8£téﬁé’Jé”éd‘% H@ mol, a density of (.885

10 g/cmd and a melt flow rate (190 °C, 2.16 kg) of 3.5 g/10
min.

Pr ration of m ition _and film
-The propylene/l-butene random copolymer (hereinafter
referred to as "PBC-1") and the ethylene/l-bure;.& random

15 copolymer (hereinafter referred to as "EBC") were blended
in a blending ratio shown in Table 1 for 2 minutes by means
of a tumbling blender. The mixture was melt kneaded by an
extruder.(diameter: 40 mm, preset temperature: 230 °C) to
prepare a composition.

20 : Then, the composition was fed to a T-die molding
machine (preset temperature: 230 °C) to produce a single-
layer film having a thickness of 50 pm.

The properties of the composition and the film were
evaluated in accordance with the following methods.

25 (1) Adhesive strength to adherend

Onto an acrylic resin substrate preheated to 55 °C,
the film prepared above was bonded by means of pinch rolls

under a line pressure of 3.6 kg/cm. The substrate with the



48 . nol ecul ar wei ght distribution (Mv M) of 2.18, a B val ue of

1.03 and a crystallinity of 53 % Preparati on of

et hyl ene/ 1- but ene random copol yner A m xture of ethylene and

1- butene was polynerized in 5 a hexane solvent and in the presence of
hydr ogen usi ng vanadi um oxytri chl ¢3 de and et hyl eneal um num

sesqui chl ori de as catal ysts. The et hyl ene/l -but ene random
copol yner obt ai fielh akzoveallowechad apastihyh ese Lionterin eft 89 9%cbyorod, a
density of 0.885 10 g/cnferr] and a nelt flowrate (190 [err]C, 2.16 kg)
of 3.5 g/10 givfth.time.” Then, the adipepes astixangth ednposi fion aad film
- The propyl ene/ 1- butene random copol yner (hereinnafter referred to as

"PBC-1") and t HEPFHAS rfé}’foﬁl?tréiﬁécer‘eih%l}bn? 180° pepel GREE (FeFeivbfter

referred to as | ende in a blending ratio shown in Table
1 for 2 m nut esplnglqmagatWP?erEEJ ?"m? Of- A"t unbl | ng bl ender. The m xture was nelt

kneaded by gn epehr Wierakdi AEBhREss 40 NM preset tenperature: 230
[err]C) to prepare a conposition. 20 Then, the conposition was

fed to a T-die nol dim@m the GBABbBE: (P LSPlp IS ekt ndddnkesr]1 ) to
produce a single- | ayer filmhaving a thickness of 50 [err]m
The properties mlql‘meafompfoﬁ mmonaanplreheréqil Rukre, quenehdhgatechad) .

accordance with the fol |l owi ng net hods. 1) Adhesive strength to
adher end The yrfRce hecopess PésF’f\esQJ’b%ﬁsr%ﬂ & #3ceMepsuESd[ ERr] C,

line LLZ‘SEL?E"J‘?@%&%"VG SRR B Ty e 0 e
(3) Surface appearance of adherend
After the film was peeled from the substrate
(adherend) iﬁ the measurement of the adhesive strength, the
surface appearance of the adherend was visuvally observed
and evaluated based on the following criteria.
15 AA: No stain was observed.
BB: Slight stain was observed.
CC: Stain was observed.

The results are set forth in Table 1.

20 Example 3
The procedurés of Example 1 were repeated except that
a composition prepared by blending PBC-1 and EBC of Example
1 and an alicyclic hydrocarbon resin (trade name: ARKON
P125, available from Arakawa Chemical Industries, Ltd.) in
25 a blending ratio shown in Table 1 was used. |

The results are set forth in Table 1.

Example 4



49 - filmwas allowed to stand in an air oven at 50 [err]C for a
given tine. Then, the adhesive strength of the filmwas measured in
accordance with a 180[err] peel test (rate of pul l'ing: 300 mm min).
5 (2) Surface hardness From t he conposition, a pressed
sheet having a thi ckness of 2 nm wfs prepared (200 [err]C, quenching
nmet hod) The surface hardness of the pressed sheet was neasured in
accordance with ASTHhR B240edu#8s of Exar{pdle Sufiaee rappaaeansercopt aghwar end
After the filmwas peeled fromthe substrate (adherend) in the
measur enrent of arhetagtiesievé -strengt hopehgner (hersumfadterappéarandetofagd he
adherend was visual ly observed and eval uated based on the follow ng
criteria. 15 "EOC")agbtrdnefiabl RasyBeskting.a mixture ofppthglppftardajn
was observed. CC. Stain observed. The results are
Set forth in TAGIOFCERe USIRY B, AREFLIGENe catalyst vas Begd PRSP bI BRI ¢
1 were repegte Rl trq— C Pt wRhar Lengi ng PBC-1
and EBC of Exa%b e l%%%é%dbgﬁegfig§@%?g(ﬁﬁgﬁ§£arbéﬁdfgéﬁgl%t?éde nane:
ARKON P125, avahkabbe Gsem Aeakamenddeif GihyliRastohesnt Lo€. 3019 by?25
a blending ratio shown in Table 1 was used. The results are set
forth in Tabl e al, a density of 0.885 g/cm3 and a melt flow rate (190 °C,

2.16 kg) of 4.7 g/10 min.

The results are set forth in Table 1.

10
Example 5
The procedures of Example 1 were repeated except that
PBC-1 of Example 1 was used singly in place of the
composition of Example 1.
15 The results are set forth in Table 1.

Comparative Example 1
A composition was prepared in the same manner as in
Example 1 except that the blending ratio between PBC-1 and
20 EBC was varied to that shown in Table 1. The subsequent
procedures were carried out in the same manner as in
Example 1.

The results are set forth in Table 1.

25 mparative Example 2
A composition was prepared in the same manner as in
Example 3 except that a propylene/l-butene random copolymer

(PBC-2) prepared by the below-described process was used in



Exanpl e 4 50 The procedures
of Exanple 1 were repeated except that an et hyl ene/ 1- oct ene copol yner
(hereinafter referred to as "ECC') obtained by polynerizing a m xture
of ethyl ene and 1-octene using a netall ocene catal yst was used in

pl ace of 5 the ethyl ene/1-butene randdin copol ynmer of Exanple 1.

The EOC used herein had an et hyl ene content of 90 % by nol, a density
of 0.885 g/cn]plhteand saelt fiwow é’@dsféc¥ beokkCures we2e1§akﬂie@f01ﬂ: 7
g/ 10 mn. The results are set forth in Table 1. Exanpl e
5 Thénptbeedamesnafindxanpl in Exsenpe.er Speat ed except that

PBC-1 of Exanple 1 was used singly in place of the conposi tion of
Exanple 1. 15 Thaheeswekis tararsetsdiortdr it Tab¥able 1.

Conpar ative Exapple 1. . A2 | Lion was reared in Lhe T
manner as in STt e T ] PB

and 20 EBE was vaghe% outii%gt gggthéggT%Qk%11§olxﬁgr§ygﬁxgﬁg{%gﬁe

procedures were carrie I n the sane manner
The results arqisat af ettPrifgTebh&e 1200 2 LCaMmMFarowe mExABBE 8m2
A conposition was prepared in the sane manner as in

chloride, 46 ml of ethylene benzoate and 30 ml of

methylpolysiioxane as catalyst components were ball-milled
in an atmosphere of nitrogen.

10 The catalyst components ball-milled as above were
suspended in titanium tetrachloride and filtered. Then,
the filtration product was fed so that the titanium
concentration became 0.01 mmol/l, triethylaluminum was
further fed so that the triethylaluminum concentration in

15 the polymerizer became 1.0 mmol/lz and methyl p-toluate was
furthermore fed as an electron donor so that the methyl p-
toluate concentration in the polymerizer became 0.33
mmol/l. Simultaneously, a mixed gas of propylene and 1-
butene (propylene: 68..%. by mol, l-hutene: .32 % by mal) was

20 fed at a rate of 4 kl/hr to perform copolymerization
reaction at 70 °C using n-heptane as a polymerization
solvent.

The propylene/l-butene random copolymer obtained above
had a propylene content, as measured by nuclear magnetic

25 resonance spectrum, of 71.0 % by mol, a melt flow rate

(ASTM D 1238, 230 °C, 2.16 kg) of 7.0 g/10 min, a melting

point (Tm) of 110 °C, a molecular weight distribution



Exanpl e 3 except that a propyl ene/ 1- but ene random copol yner (PBC-2)
prepared by the bel ow descri bed process was used in

51 pl ace of PBC-1. The subsequent procedures were carried out in
t he sane manner as in Exanple 3. The results are set forth in
Tabl e 1. Preparation of pr opylsez]ell but ene random copol ynmer (PBC-2)
5 In a 20 liter stainless steel polynerizer equi pped wth a
stirring bl adew/209 gofoi.snhydr®us lwgRESIOUIR, andchl orysteal Yinidy aff

et hyl ene benzoate and 30 m of met hyl pol ysi | oxane as cat al yst
conponents wéBe%bal | -nill ed in an atnosphere of nitrogen. 10

The catal yst conponents ball-mlled as above were suspended in
titaniumtetrachl oride and filtered. TR the filtration product was
fed so that the titanium concentration becane 0.01 mmol /1,

triethyl al ugrmuonmmrwas furtier fred—sorhat_tjre tr gt iyt airugg Com
concentratign in 15 the poliyRBrlZeExbécla®® B D Bwafl | IExend ppt pz
p-tol uate was Turthernore 1ed|as an [erectrpn dongr so gnat t e Trist yl
p- t ol WBBE IcdPRENPY &ti-bn i A%t He PBI yjrerPzel b¥caipe 10933 20 |mot/ ||
Si mul t aneougkyc-2a (pareedy gas) Qf p+ogyl ere jand-1- -- butene|(propyl ese: |68
% by nol, 14 Pg&enq ArtS8y 0{9t ml,) Mag, 2 fed| at_a fate_ of 4.kl /lhr to
per form copq yrrerl 54T5 oh reagtion 748 [ nrrg C Uisi ng n-hept dne as ja
pol yneri zat i|& (partg By vént .| -~ -~ [Thepr ppyt%né¢/ 1=butjene™r gndom
copol yner oht,aaxcnedmd)ove had [a propyl esie gontenf, as reasurqd ky
nucl ear magnetic (B&ct besanarice spectru of 7110 %by nol, |la nelt] flow
rate Adhesive strength

to acrylic resin
plate (g/25 mm)

50°C, 1 day after 4.7 7.4 12.2 4.5 1.0> 9.7 15.1

50°C, 15 days

wn
W
W
—~

after 14.3 | 5.1 | 1.0> | 18.3 | 19.3

50°C, 30 days

after 5.6 10.6 15.0 5.3 1.0> 25.1 29.8
Surface hardness 49 53 48 55 60 38 - 45
{Shore D)
Surface appearance AR AR An AR AR BB AR
of adherend




(ASTM D 1238, 230 [err]C, 2.16 kg) of 7.0 g/I0 mn, a nelting poi nt

(T”’ MMHWWMEHMESSI e 3’?' O O ity of 48 %

Table 1 Ex. 1 Ex. 2 Ex. 3 Ex. 4 Ex .5 Comp

Conp. .1 Ex .2 PBCSB (part.by wt.) 70 40

50 70 100 20 PBC- 2 (part by wt.) -- -- --

- - HhatFBG cldely By w.) 30 60 45 --

-- 80 45 EOC (part by w.) -- -- -- 30

- --  ARKON P123. A composition for-a peelable protective-film, - -

5 (part by wt.) Adhesive strength to acrylic resin plate (g/25 mm

50[err]C, 1 day-@Rwsing:4, 7 7 4 12. 2 4.5 1.0> 9.7 15.1
50[err] C, 15 days 5. 9.0 14. 3 5.1 1.0>

18.3 19.3 50[erfd @r°§’(¥188§£1 “butene ran%ﬁf& gopolymes gA) ip. gn amgwntp

5.3 1 0> 1 rfa e hardness 49 53 48 55
60 > ?% 30 tozﬁ()@hgr létB) %§ur?é§’é appear ance AA AA

AA AA AA an ethBRBene/a-Bfc0inaghesBitbr (B) comprising ethylene
53 What is clained is:
and an a-olefin of 3 to 10 carbon atoms, in an amount of 0

to 70 parts by weight, and
a tackifier (C) in an amount of 0 to 20 parts by
10 weight,
the total amount of said components (A), (B) and (C)
being 100 parts by weight;
wherein the propylene/l-butene random copolymer (A)
has the following properties:
15 (1) the propylene content is 50 to 95 % by mol,
(ii) the melt flow rate (ASTM D 1238, 230 °C, 2.16 kqg)
is 0.1 to 100 g/10 min,
(1ii) the molecular weight Qistribution (Mw/Mn, Mw:
weight-average molecular weight, Mn: . number-average
20 molecular weight), as determined by gel permeation
chromatograpﬁy (GPC), is not more than 3.0, and
(iv) the parameter B value, which indicates randomness

of the copolymerized monomer sequence distribution, is 1.0

to 1.5;
25 and
the ethylene/a-olefin copolymer (B) has the following

properties:



1. it a peel able protective film conpri si ng:
a pr ﬂg@ﬁfﬂmdmﬂal H’random copolynmer (A) in an anount 5 of 30 to 100
partS+Dye s e [ i si

an et hyl ene/ a-ol efi n copol yner

(B) conprising

et hyl ene and an a-olefin of 3 to 10 carbon atons, in an anobunt of O
to 70 parts by weight, and Sfttackifier (C in an amount of 0 to
20 parts by 10 weight, the total anobunt of said conponents (A),
(B) and (C) befing t+HO meakt $1BY wWet8htastd D 1238, WRy ek bheg kq)
propyl ene/ 1- but ene random copol yner (A) has the fol | ow ng properties:
15 (i) i$el pr opylEie o/drt evin,i anBO to 95 % by nol (ii)

the nelt flowrate (ASTM D 1238, 230 [err]C, 2.16 k

is 1 to 100

9)
g/ 10 nin, (1Y) jthe (kS vherec GPAECE gﬁt7%i|%<? r§dut ih “(q\JWI Mh, Mw
wei ght - aver age nol ecul ar wei ght, Mh nunber-average 20 nolecular weight),

as determ ned by gel perneation chr omat ogr aphy (GPCO),

1 on

is not nore than

3.0, and 5 2 (1 V)Thteh%o LaTeL6h Poi‘aélﬁ?emwsﬂqu:'eﬁtl% rfqrigogges

of the copolynerlzed nononer guence distrib

and &:h@neéalyixerueiaamollef iwheG@AQl YHBI pe&ybaﬁeyh%&@wwwom

properties:
flow rate (ASToOPolP88r (X0 Hay rHe f2116wigy propertles

(1) the nelt

(iv) the parameter B value, which indicates randomness

of the copolymerized monomer sequence distribution, is 1.0

10 to 1.3,

(v) the melting point (Tm), as measured by a

differential scanning calorimeter, is 60 to 140 °C,

(vi) the melting point (Tm) and the l-butene content

(M [% by moll) satisfy the following relation
15 ~2.6M + 130 £ Tm £ -2.3M + 155

and

(vii) the crystallinity (o [%]), as measured by X-ray

diffractometry, and the l-butene content (M [% by moll])

catisfy the following relation

20 o 2 -1.5M + 75.

3. The composition for a peelable protective film as

claimed in claim 1, wherein the propylene/l-butene random

copolymer (A) is obtained by copolymerizing propylene and

25 l-butene in the presence of an olefin polymerization

catalyst comprising:

; [A] a transition metal compound represented by the

following formula (I},



is 0.1 to 100 g/10 mn, and (i1i1) the ethylene content is 75 to

95 % by The conposition for a peelable protective film
_ m\nﬁﬂuﬂlu}mm , Wherein the propyl ene/ 1- but ene random

copolyrrer oW ng pr operts S: (iv) the parameter B

val ue, which indicates randommess of the copol ynerized nononer

sequence distribution, is 1.0 10 to 1.3, (v) the nelting point

(Tn), as neasured bylBl [B-1ldjar¥ @rrsﬁ@pallugeamwt%qrmqm and/ior d6-2d 140

[err] C, o int nd_the 1-buten ont ent

(M [% by ol ]) %a??)&??/u%g‘ﬁflo‘i 35 Sy & &P 5Re ggansitron etal Foghopnds,
[err] Tm[err] 3M, + and (vii) the
crystallinity (égi % fiéénaé%sluorne(faby "X-ray diffractometry, and the
1-butene content (M {faptmidally satisfy the following relation 20
aferr] -1.5M+ 75. 3. The conposition for a peel able
protective fSImas [(C] arc| aigqwtbalvmihammeémpohedei n t he propyl ene/ 1- but ene
random copolymer (A). is obtained by copol ynerizing propyl ene.and 25
1-butene in the presence of an ol efl n pogyrrerl zation cat al yst

conpri si ng: [A] a tran§it| onXiret al conpound represented by the
following formula [I], 7

R3 R2 R3

R* R* (1]

wherein M is a transition metal of Group IVa, Va or VIa of
10 the periodic table,

Rl and R? are each hydrogen, a halogen atom, a
hydrocarbon group of 1 to 20 carbon atoms, a halogenated
hydrocarbon group of 1 to 20 carbon atoms, a silicon-
containing group, an oxygen-containing group, a sulfur-

15 containing group, a nitrogen-containing group or a
phosphorus-containing group,

R3 is a secondary or tertiary alkyl group of 3 to 20
carbon atoms or an aromatic group,

RY is hydrogen or an alkyl group of 1 to 20 carbon

20 atoms,
X! and X? are each hydrogen, a halogen atom, a

hydrocarbon group of 1 to 20 carbon atoms, a halogenated



(B].-[ B- f l;uggt Nnum oxy- conpound and/ or [ B-2] a conpound whi ch
reacts l lﬂlﬂg'ﬂ«'mﬂﬂﬂﬂm on netal conpound [A] to forman ion pair,
y S *

and optional [ C] an organoal um num conpound,;

[err] wherein Mis a transition netal of Goup Iva, Va or Vla of 10
t he periodic table, Rl and R2G@re each hydr ogen, a hal ogen atom a
hydr ocarbon group of 1 to 20 carbon atons, a hal ogenat ed hydr ocar bon

group of 1 to rRAHeaddomigaithp @£Sill t60R0 carbolg 0t ) NEh F:(gen-an
oxygen-cont ai ni ng group, a sulfur- 15 containing group, a

ni t rogen- cont adonitaigimsumiupa or a sphfsphoonsa toinai gwewp graoup,

R3 is a secondary or tertiary alkyl group of 3 to 20 carbon atons or
an aromatic group, ¥ is @ dlvaﬂ$nFshﬁgﬁPﬁgéﬁo%rg%ﬁPQu%§l1d%b&ﬂ §RrPoRg 20

carbon 20 2l oftng - i SRS ot ea iR AR, Slghe0en
S carbon atoms, a divalent silicon-containing group, a
divalent germanium-containing group, a divalent tin-
containing group, -0-, -CO-, -S-, ~-SO0-, -S0,-, -NRS5-,
-P(R3)~, =P {0) (R%)-, -BR5- or -AlR3- (R% is hydrogen, a
halogen atom, a hydrocarbon group of 1 to 20 carbon atoms
10 or a halogenated hydrocarbon group of 1 to 20 carbon

atoms) .

4. The composition for a peelable protective film as
claimed in claim 3, whereip R! in the formula [I]

15 representing the transition metal compound [A] is methyl.

5. A peelable protective film comprising a single-
layer or multi-layer, which has at least one of the
outermost layers formed from the composition as claimed in

20  any one of claims 1 to 4.



56 ~ hydr ocarbon group of 1 to 20 carbon atons, an oxygen-

contai ning group or a sulfur-containing group, and Yis a

di val ent hydrocarbon group of 1 to 20 carbon atons, a dival ent

hal ogenat ed hydrocarbon group of 1 to 20 5 carbon atons, a dival ent
silicon-containing group, a di val erg-] ger mani um cont ai ni ng group, a
divalent tin- containing group, -0 -CO, -S, -SO, -SOerr]-

-NR[err]- - P&BLI%EHIOHSPE@{ ﬁns' Df\ﬁﬁz ﬁncafﬂéﬁg gﬂ%ﬁmer -

(Rlerr] |s hydr ogen, 1to 20
carbon atons 10 or a hal ogenat &F%r‘&c%ﬁ%up of 1 to 20 carbon

at ons) . 4. . The conposition for a peelable protective film as
claimed in claim3, wherein Rlerr] inthe formula [I] 15 representing the
transition metal conpound [A] is net thBSIBAQT 5. A peelable

tective fil Iti-1a whi ch h
B 7l cast "one of the® corblsteloleBs 8 mreafmriehtRe SR EeRPFbReRe

claimed in 20 a prdpyamedfl-Buriet® tahBoft: copolymer (a) having specified

propylene content, MFR, molecular weight distribution

5 (Mw/Mn), and parameter B value; an ethylene/a-olefin

copolymer (B) comprising ethylene and an a-olefin of 3 to

10 carbon atoms and having specified MFR and ethylene
content; and a tackifier (C) in specific proportions. The
peelable protective film comprising a single-layer or

10 multi-layer has at least one of the outermost layers formed
from the above-mentioned composition. The peelable
protective film shows excellent flexibility, scratch
resistance, heat resistance and transparency, has moderate
initial adhesive strength to an adherend and peelability,

15 has good cold workability even in the bonded state, is
almost free from a change in the adhesive strength with
time when stored for a long period of time, and leaves no
bleed substance on a surface of an adherend even when the

film”ié peeled from the adherend.



