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Technical Field

The present inventionrelates toamodifiedparticleuseful
for a carrier and a catalyst component for addition
polymerization, and also relates to a catalyst for addition
polymerization obtained using the same and a process for
producing an addition polymer. Further, the present invention
relates to a typical metal component used for producing the
modified particle mentioned above, a process for producing the
same, a catalyst component for addition polymerization

comprising the same, a catalyst for addition polymerization

obtained using the same, and a process for producing an addition

polymer.

Background Art

Addition polymers such as polypropylene and polyethylene
are superior in their mechanical properties and chemical
resistance and additionally superior in balance between thelr
properties and economies, and thereby they are extensively used
in various molding fields. As important quality items of a £ilm,

which is one of their main applications, there are enumerated

As



appearance such as transparency and nechani cal strength. Therefore, froma
viewpoint of a quality of the film it is desired to avoid, for exanple,
currence of a fish eye due to a gel, according to which its appearance
is remarkably deteriorated 5 and noreover deterioration of strength is
caused. On the other hand, at the tinme of nold-processing to obtain a
film an advanced processability such as |ow extrusion | oad and high
nmelting tension is required. These addition polymers have hitherto been

produced dPYpeakhitd YEREWZIdYW FrradsphreRcgndatde meldh@niRall Vs tBéngt .
conventional solid catalyst (nmulti-site catalyst) fornmed froma

conbi nat iM{erefortdef AoPactiewikd il t 66 pudIl Syel take filmnitmd désitedi de and
titaniumtetrachl oride and the 13 Goup netal conpound typified by an

or ganoal uo mvoichmfommnedxathblen pecenrencearsf a hitksh lege ldaentpraposkd a
process for producing an addition polynmer conprising the step of
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nmet al coqggﬂgfbﬁuggek d¢ 25 boron conpound is also reported. For
exanpl e, a process co r|S|ng the step of using

bi s(cycl opent adprsBed )add1dAV i Pl valieTe! helveaRd therto been produced by

10 polymerizing an olefin and the like mainly using a conventional
solid catalyst (multi-site catalyst) formed from a combination
of the 4 Group metal compound such as titanium trichloride and
titanium tetrachloride and the 13 Group metal compound typified
by an organoaluminum compound.

15 In recent years, there has been proposed a process for
producinganadditionpolymer comprisingthe stepofpolymerizing
an olefin and the like using a so-called slingle site catalyst,
whichis acombinationof atransitionmetal compound (for example,
a metal;l.ocene complex and a non-metallocene complex) different

20 fromthesolidcatalystcomponentsofarused,andanaluminoxane
and the like. For example, a process comprising the step of using
a combination of bis(cyclopentadienyl)zirconiumdichloride and
methylaluminoxane is reported in JP-A 58-19309. In addition,
a combination of such a transition metal compound and a specific

25 boron compound 1s also reported. For example, a process

comprising the step of using bis(cyclopentadienyl)zirconium



tTi(n-butyl)ammoni umtetraxi s(pentafl uorophenyl)borate is reported in JP-W
1-502036. As known, an addition polynmer obtained using such a single site
catalyst is generally narrower in its nolecular weight 5 distribution than
that obtained using the conventional solid catalyst (nulti-site catalyst)
, and in the case of a copolyner, an addition polynmer nore honbgeneous
than that obtained using the conventional solid catal yst can be obtained
because the cononomers are nore honobgeneously copol ynerized. 10 Wil e,

these knemmetinyal € site catal ysdmg are sol ubl e i ner8(d osety Dfamniéh B
Therefore, when these catal ysts are applied to polynerization acconpanied

by the f agtiiaxds (Pentdd IdcropHEpIbontd ielrepdrfted 10X B, 562036 y

pol ymeri zati on, gas phase polynerization and bul k pol ynmeri zation), the

obt ai ned Azdknownn &b addliyrien patymer aiprgired ushiagesuehnd stingdei sictve t abl e
toresult in bulky particles of the addition polyner, mass of the addition
pol ymer c@talivedr i i6d gendsaslyf nawerewelf t il F}(‘y'lsyn!?@le@\dlﬁﬁ wekgkbise bul k
density of the addition po orlt is inevitable that the_addition
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to an a -olef in, particularly propylene,
comonomers are more homogeneously copolymerlzed.

10 While, these known single site catalysts are soluble in
a reaction system. Therefore, when these catalysts are applied
to polymerization accompanied by the formation of addition
polymer particles (for example, slurrypolymerization, gas phase
polymerization and bulk polymerization), the obtained addition

15 polymer has an amorphous shape, and it 1s inevitable to result
in bulky particles of the addition polymer, mass of the addition
polymer or pulverized powders of the addition polymer, or to
decreasebulkdensityof theadditionpolymer, oritis inevitable
that the addition polymer adheres to a wall of a polymerization

20 reactor. Owing to any of these reasons, there has been a problem
of poor heat transfer or poor heat removal of the reactor, so
that stable operations have beenmade difficult and productivity
has been lowered. JP-A 11-193306 discloses a means to solve such
a problem. However, the means disclosed therein is not always

26 sufficlent in respect to polymerization activity.

With respect to an @ -olefin, particularly propylene,



there are known production exanples of a high stereoregul ar

i sotactic

propyl ene polynmer using, for exanple, a netallocene catalyst cross-1linked
wWth two of a 1 to 3 substituted 77 5-cycl opentadi enyl group (JP No.
2587251, JP No. 2627669 and 5 JP No. 2668732). It is also reported to
obtain a syndiotactic propylene polynmer using a Cs symmetric netall ocene

conplex, nanely a conbination of

i sopropyl i dene(cycl opent adi enyl ) (fl uorenyl)zirconiumdichloride and the
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dichloride and the like and an aluminum oxy compound (J. Am,.
Chem. Soc., 1988, 110, 6255). However, it has been difficult
to say that aprocess for producing an ¢ -olefin polymer according
to the process using these known single site catalyst 1is

sufficiently efficient.

Disclosure of Invention

According to the study of the present inventors, it has
been found that one of problems of fhe addition polymer obtained
by using such a single site catalyst is that many fish eyes are
apt to appear on a film formed from the addition polymer.

Anobject of the present inventionis toprovide aparticle,
a carrier and a catalyst component for addition polymerization,
which can be used fo: addition polymerization in combination
with a transition metal compound capable of forming a single
sitecétalyst,therebyproducinganadditionpolymer,fromwhich
afilmhavinglittle fisheye andsogoodappearancecanbeobtained,

a pre-polymerized catalyst component for addition



addi ti on polynerization obtained using said particle, and a process for
produci ng an addition polynmer using said catalyst for addition

pol ymeri zation. 5 Another object of the present invention is to provide a
particle, a carrier and a catal yst conmponent for addition polynerization,
whi ch are useful for the preparation of a high activity single site

catal yst suitably applied for polynerization acconpanied by the formation
of addition polyner 10 particles (for exanple, slurry polynerization, gas

phase Pb!iﬂﬂét‘lBh'tQBnaBStBlihbdp@s)iﬁ%f saddl partizllel, gl aeltalvist foat al yst
for addition polynerization and a process for producing an addition

pol ymer gff@lieient pplyheradditioanabtained ugfinigheadde parttiicleentandna s to
provide 15 a process for producing a stereoregular a -olef in polyner

ef fi ci enpkypceBshfor gnjebicimganadddtigaspolymbs psisgaidvatalystwi |1 be
apparent fromthe follow ng descriptions. That is, the present invention
providesfanndﬁﬂﬁédparPPéN@er}ga@QPained by contacting the follow ng (a),

the follow ng (b) the follow n and a particle (d) with one anot her,

(a): % conpoun nP@BP§s%hﬂ%ﬁtb?ft 1ﬂﬂqﬁﬁﬂtn&n§€H§FQP FoF?hHEPT%ﬁe A Lim |
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polymerization, which are useful for the preparation of a high
activity single site <catalyst suitably applied for
polymerization accompanied by the formation of addition polymer
10 particles (for example, slurry polymerization, gas phase
polymerization and bulk polymerization), a high activity
catalyst for addition polymerization and a process for producing
an addition polymer efficiently.
An additional object of the present invention is to provide
15 a process for producing a stereoregular ¢ -olefin polymér
efficlently.
Other objects and advantages of the present inventionwill
be apparent from the following descriptions.
That is, thepresent inventionprovidesamodifiedparticle
20 obtained by contacting the following (a), the following (b),
the following (c) and a particle (d) with one another,
(a): a compound represented by the following general
formula [1],
ML, [11,
25 (b): a compound represented by the following general

formula [2],



formula [3], Rt 2TH2 [ 3] . 5 (In the above general formulas [ 1] to [ 3
] ., Ml is a typical netal atomof the Goup 1, 2, 12, 14 or 15 of the
periodic table, m is a valence of M, L1 is a hydrogen atom a hal ogen
atomor a hydrocarbon group, when nore than one L' exists, they may be
the sane or different fromone another, Rl is an 10 el ectron-w t hdraw ng
group or an electron-wi thdrawi ng group-containing group, when nore than
one Rl exists, they may be the sane or different fromone another, R2 is a
hydrocarbon ggdupr@r a hal ogenated, hydgocarbon group, T in each corrpound
IS |ndependently of each other a non-netal atomof the Goup 15 15 or 16 of

the periodic tabl)e, sarsbripdun®@ VépLe€enBEd Toy N tRacFoldewWivig(geneliEel pr esent
i nvention also provides a carrier conprising said particle and a catal yst
conponenttofrmuladdidtli,on pol ynmerization, which conprises said particle. 20
Further, the present I nvention provi des a catalyst for addition

pol yneri zat i onR*whTih i s obtai ned by cbai actl ng the nodi fied particle (A
and a conpound (B) of a transition netal oups 3 to 11 or a

I ggt h’%mm(d@l theiabovg grnezal Hormelas Jdid 5Psb3 br %l%Fe§ bypifalyaqtalor

t t whi ch 25 bt b dified
Serti ol oobRm OF thartenie Trit oriz rofe o Boﬂfnépéf’é‘%?f?hﬁgé%wp%“gﬁ ] Lol
or a | anthanoi %ﬁ&%fceﬁglrblfe?h g se(r)ﬁ‘r an(graorﬂerg rg%rgorg)%gh(_joé&} ﬂé

anot her. *& A IV iorf provites DI €- po yrrerl zed
catal yst .cRUROBEAFbbnCrEdH! Witdh MY Rhaf2bh8ML! exists, they may be

the same or different from one another, R' is an

10 electron-withdrawing group or an electron-withdrawing
group-containing group, when more than one R! exists, they may
be the same or different from one another, R? is a hydrocarbon
group or a halogenated hydrocarbon group, T in each compound
is independently of each other a non-metal atom of the Group

15 15 or 16 of the periodic table, and t 1s a valence of T in each
compound. )

The present invention also provides a carrier comprising
said particle and a catalyst component for addition
polymerization, which comprises said particle.

20 Further, the present invention provides a catalyst for
addition polymerization, which is obtained by contacting the
modified particle (A) and a compound (B) of a transition metal
of the Groups 3 to 11 or a lanthanoide series with each other,
and also provides a catalyst for addition polymerization, which

25 1s obtained by contacting the modified particle (A), a compound

(B) of a transition metal of the Groups 3 to 11 or a lanthanoide



which is obtained by pre-polynerizing an olefin in the presence 5 of the
cat al yst obtained by contacting the nodified particle (A and a conpound
(B) of atransition netal of the Goups 3 to 11 or a |anthanoide series
and optionally an organoal um num conpound (C) with one another, and al so
provides a catalyst for addition polynerization, which is obtained by
contacting said 10 pre-polynerized catal yst conponent f or addition

pol ymeri zation and the organoal um num conmpound (C) with each other.

Addi ti On%lelﬂiest hin P15 Y g d LR TP BRI @ (X PGeSEn ford MeEhsr Ng a
stereoregular a -olef in polyner, which conprises the step of polynerizing

an a -olef in igtiihe @Eaaee, ofthe cairdsmit linwdiwiored prowatdesceaby
contacting the above-nentioned nodified particle (A), a transition netal
conpound preHpudl ynest iededbeayalgst quaporentzEor adddiiilont yobymemizatbémf in,
which transition netal conpound is selected fromthe above-nentioned
transiti othimdt s ooty DB - pahnmenbzbngaarmaﬂeﬁilnu#n ESepRuegeney with
one 20 another. The present invention is explained in nore detail _as
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compound (C) with one another, and also provides a catalyst for
addition polymerization, which is obtained by contacting said
10 pre-polymerizedcatalyst component for addition polymerization
and the organoaluminum compound (C) with each other.
Additionally, the present invention provides a process
for producing a stereoregular ¢ -olefinpolymer, which comprises
the step of polymerizingan & -olefin in thepresence of acatalyst
15 obtalned in advance by contacting the above-mentioned modified
particle (A), atransitionmetal compound having a stereoregular
polymerization ability of an ¢-olefin, which transition metal
compound is selected from the above-mentioned transition metal
compounds (B), and the organoaluminum compound (C) with one
20 another.

The present invention 1s explained in more detaill as

follows.

Best Mode for Carrying out the Invention
20 Compound (a)

The compound (a) is a compound represented by the following



Specific exanples thereof include a lithiumatom a sodium atom a
potassiumatom a rubidiumatom a cesiumatom a berylliumatom a
magnesi um atom a calciumatom a strontium atom a bariumatom a zinc
atom a cadmumatom a nercury 10 atom a germaniumatom a tin atom a

| ead atom an antinony atomand a bisnuth atom As ML, an atom of the
Goup 12 is particularly preferred, and a zinc atomis the nost preferred.
The synbol mis a valence of ML, and for exanple, when ML is a zinc atom

mis 2. laend¥@asywdighula [5)2 hydrogen atom a hal ogen atomor a
hydr ocar bon group, and when nore than one L1 exists, they may be the sane

or different fmdm‘pne another.[19pecific exanples of the hal ogen atomas L'
are a fluorine atom a <chlorine atom a brom ne atom and an iodi ne atom

As a 20 hydr oe@{d oy pbouPMasi & la Bfp EKY! mBRQUP a tidin A8/ | & ABo@p 12N
aral kyl group is preferred. As the al kyl group stated here, an a kyI' gr oup

having 121@2201¢aQs aFOthe ipericd £¢ tabldvdamheseldmerds Revisedet hyl
group, an ethyl group, a n-propyl group, an isopropyl 25 group, a n-butyl
groupp a exktthonybfgliUPAC adlnergabiicyChemdighry dhomenblagurgr Ai89 b.

n- pentyl group, a neopentyl group, a n-hexyl grou:P, a n-octyl group, a

n- decyl ggmffﬁcneﬁéﬂé’éﬂs therQff il yiatadeeiyrigPotEeBnd® S P EPRosy|
group. More preferred i,s a methyl grou an ethyl group,. an isopropyl
group, a ‘?fe?'f'j- bﬁt??iﬁﬁﬁdﬁmbra i s%gfﬁo?/gdb%‘uﬁ&_%e%e caqoswfm %E%‘ﬁpjsgrraybe
substi LUl ¥4 § Pufl dARINBLANINHa28nT 4 ¥ d N 2LRPTR SeLERLLLRS atom

a brom ne m - or an | 6di ne~atom
atom, a barium atom, a zinc atom, a cadmium atom, a mercury

10 atom, a germanium atom, a tin atom, a lead atom, an antimony
atom and a bismuth atom. As M', an atom of the Group 12 is
particularly preferred, anda zinc atomis themost preferred.

The symbol m is a valence of M!, and for example, when M!
1s a zinc atom, m 1is 2.

15 The symbol L' is a hydrogen atom, a halogen atom or a
hydrocarbon group, and when more than one L' exists, they
may be the same or different from one another. Specific
examples of the halogen atom as L! are a fluorine atom, a
chlorine atom, a bromine atom, and an iodine atom. As a

20 hydrocarbon group as L', an alkyl group, an aryl group or
an aralkyl group is preferred.

As the alkyl group stated here, an alkyl group having
1 to 20 carbon atoms is preferred. Examples thereof are a
methyl group, an ethyl group, a n-propyl group, an isopropyl

25 group, an-butyl group, a sec-butyl group, a tert-butyl group,
an isobutyl group, a n-pentyl group, a neopentyl group, a

n-hexyl group, a n-octyl group, a n-decyl group, a n-dodecyl



Exanpl es of the al kyl group having 1 to 20 carbon atons substituted with
the hal ogen atomare a f luoronethyl group, a difluoronethyl group, a
trifluoronmethyl group, a chloronethyl group, a dichloronethyl group, a 10
trichloronethyl group, a brononethyl group, a dibrononethyl group, a
tribrononet hyl group, an iodonethyl group, a diiodonethyl group, a
triiodonmethyl group, a fluoroethyl group, a difluoroethyl group, a
trifluoroethyl group, a tetrafluoroethyl group, a pentafluoroethyl group,

15 chl t hyl di chl t hyl , trichl th , t
2t T achl o5 Bty 2 P HRR SRR SERTOp yBERy B Grssos L bIAGer MR oup. 5
dib , | t
pent abr RS L S0 ote, 2ohEEBT SRR O o b O RE T Pllor SR oup, a

20 per fl yARENY  F QUL tPL wéﬁﬁyw@wwsw FroB! ROt 1 gr oup,
a perfluorododecyl group, a perfluoropentadecyl group, a perfluoroeicosyl

group, admywhs Aagopbstiditedwpehcdhalobenydtgnsugh &s afirudtimepent yl
group, perchlorohexyl group, a 25 perchlorooctyl group, a perchl orododecyl
groupd aatmeecht ochhpenindeefiomyr cquprempre catomeepoap igddme atom.

per br onopr opyl groug, a perbronobutyl group, a perbronopentyl %roup, a
per br onoFes8P e supt AhEe AdoHo EE9PP gPH&Bg d <t ¥ OneaBReByRIGMAup, a

per b OMORSIL SEPEXL o 1Py, 08 o PEGBR SRR o B oAV gt o o
oo Bgfyog %@ggg?g%ng;tg?&g SESUP: a 2Pr 2 L @ROr P SYEBuBS @ Phenoxy

chloromethyl group, a dichloromethyl group, a

10 trichloromethyl group, a bromomethyl group, a dibromomethyl
group, a tribromomethyl group, an iodomethyl group, a
dilodomethyl group, a triiodomethyl group, a fluoroethyl
group, a difluoroethyl group, a trifluoroethyl group, a
tetrafluoroethyl group, a pentaflubroethyl group, a

15 chloroethyl group, a dichloroethyl group, a trichloroethyl
group, a tetrachloroethyl group, a pentachloroethyl group,
a bromoethyl group, a dibromoethyl group, a tribromoethyl
group, a tetrabromoethyl group, a pentabromoethyl group, a
perfluoropropyl group, a perfluorobutyl group, a

20 perfluoropentyl group, a perfluorohexyl group, a
perfluorooctyl group, a perfluorododecyl group, a
perfluoropentadecyl group, a perfluoroeicosyl group, a
perchloropropyl group, a perchlorobutyl group, a
perchloropentyl group, perchlorohexyl dgroup, a

25 perchlorooctyl group, a perchlorododecyl group, a
perchloropentadecyl group, a perchloroeicosyl group, a

perbromopropyl group, a perbromobutyl group, a



such as a benzyl oxy group. As the aryl group, an aryl group having 6 to 20
carbon atons is preferred. Exanples thereof are a phenyl group, a 2-tolyl
10 group, a 3-tolyl group, a 4-tolyl group, a 2,3-xylyl group, a 2,4-xylyl
group, a 2,5-xylyl group, a 2,6-xylyl group, a 3,4-xylyl group, a
3,5-xylyl group, a 2,3,4-trinmethyl phenyl group, a 2,3,5-trinethyl phenyl
group, a 2,3,6-trinethyl phenyl group, a 2,4,6-trinethyl phenyl group, a
3,4,5-trimethyl phenyl 15 group, a 2, 3,4, 5-tetranethyl phenyl group, a

2,3,4,6-tetranet hyl phenyl group, a 2,3.5,6-tetranet hyl phenyl rou a

pent airet RATRETIPDEPAT SZA0Ry i, PRRESIMSREGR. S500R 17 BETRARIRRCH bup, an

| sopropyl | gro = h gro - Y, up, a
tert-but ﬁ%ﬁg%ylEg&etl)iﬁ%?&gﬁdggg%ﬁ'bg?ékaﬁe%y#gﬁpgﬁg‘fa%aeqﬁ{%&e%{f? re(%& group,
a neopentaf Phenyb rogbidR1ddyNegybapeny! group, a n-octyl phenyl group, a
n- decyl phenyl group, a n-dodecyl phenyl group, a n-tetradecyl phenyl group,
a napht hyl gr @ixrtgk arhagehadkelydrod@poUiny dedpapteaplgf eapsditatedphenyl
group. 25 These aryl groups may be partially substituted with a hal ogen

at om Buclwiash anf allvoxy@ratupnsuehcdd armathaxypgroauphovmme thatkyngonouph i odi ne

atom an al koxy group such as a nethoxy group 10 or an et hoxy group, an
aryl oxy GoapYIeEN FEOVP FHERoRS HPBEPOXYHT AP aPil &Y BERLkFHeFRY SteWPas a

benzyl oxy group. As the aral kyl group,'an aral kyl group having 7 to 20
car bon eﬁ&%ﬂ;#% HrREVFFERY es thereof are a benzyl group, a 5
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is preferred. Examples thereof are a phenyl group, a 2-tolyl

10 group, a 3-tolyl group, a 4-tolyl group, a 2,3-xylyl group, a
2,4-xylyl group, a 2,5-xylyl group, a 2,6-xylyl group, a
3,4-xylyl group, a 3,5-xylyl group, a 2,3,4-trimethylphenyl
group, a 2,3,5-trimethylphenyl group, a 2,3, 6-trimethylphenyl
group, a 2,4,6-trimethylphenyl group, a 3,4,5-trimethylphenyl

15 group, a 2,3,4,5-tetramethylphenyl group, a
2,3,4,6-tetramethylphenyl group, a 2,3,5,6-tetramethylphenyl
group, a pentamethylphenyl group, an ethylphenyl group, a
n-propylphenyl group, an isopropylphenyl group, a n-butylphenyl
group, a sec-butylphenyl group, a tert-butylphenyl group, an

20 isobutylphenyl group, an-pentylphenyl group, a neopentylphenyl
group, a n-hexylphenyl group, a n-octylphenyl group, a
n-decylphenyl group, a n-dodecylphenyl group, a
n-tetradecylphenyl group, a naphthyl group and an anthracenyl
group, and more preferred 1s a phenyl group.

25 These aryl groups may be partially substituted with a
halogen atom such as a fluorine atom, a chlorine atom, a bromine

atom or an iodine atom, an alkoxy group such as a methoxy group
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group, a (2, 4-dinethyl phenyl)nmethyl group, a (2,5-dinethyl phenyl)nethyl
group, a (2, 6-dinethylphenyl)nethyl group, a 10 (3, 4-di net hyl phenyl ) net hyl
group, a (3,5-dinethyl phenyl)nethyl group, a (2,3, 4-tinethyl phenyl)nethyl
group, a (2,3,5-tinethyl phenyl)nethyl group, a

(2, 3,6-tinethyl phenyl)met hyl group, a 15 (3,4, 5-tinethyl phenyl) net hyl
group, a (2,4,6-tinmethylphenyl)nethyl group, a

(2, 3,4,5-tetranet hyl phenyl ) net hyl group, a

2,3,4,6-tet | ph | thyl

(55 8 QoroppaRERRY e ] Tt R St e, §ucheRt A RRTRPERFRAIP et hy!
, - t hyl

O oD oo Skl i ey S lp Yihas B WEEFORAPIRHGATE VI group. an

(sec-butyl phepy! jrebnh k§10§Fous, @heaﬁanuwb%%yﬁam ¥ to 80U rbH)

(1 sobutyl phenyl ) net hyl group, a 25 (n-pentylphenyl)nethyl group, a
(neopent witpmsnils) pridfEr@gduExampleshehd v d e engrowrowp, a
(n-octyl phenyl ) met hyl group, (n-decyl phenyl ) met hyl group, a

naphthy| r@t-meithylpivengrdd methyl gnobpaceh$-methylpheowp)mettiyiogeoyp ef erred
I's a benzyl. These aralkﬁwp%roups may be partially substituted with a

hal ogen ét&ﬁr@GEHY&Qh&nﬂﬂ he¥lagbmiPa 2hl 2r3 1iing B lrhenthlmeth®t om or
aroup. g REPIoR e k%se%w”;&ﬂie‘*ﬁﬂamﬁ#t BpD O an aralkyl oxy oroup
such as qzb%n%ﬁH%@ﬁﬁi(ﬂgﬁyl)methyl group,
(2,6-dimethylphenyl)methyl group, a
10 (3,4-dimethylphenyl)methyl group, a
(3,5-dimethylphenyl)methyl group, a
(2,3,4-timethylphenyl)methyl group, a
(2,3,5-timethylphenyl)methyl group, a
(2,3,6-timethylphenyl)methyl group, a
15 (3,4,5-timethylphenyl)methyl group, a
(2,4,6-timethylphenyl)methyl group, a
(2,3,4,5-tetramethylphenyl )methyl group, a
(2,3,4,6-tetramethylphenyl)methyl group, a
(2,3,5,6-tetramethylphenyl)methyl group, a
20 (pentamethylphenyl )methyl group, an (ethylphenyl)methyl group,
a (n-propylphenyl)methyl group, an (isopropylphenyl)methyl
group, a (n-butylphenyl)methyl group, a
(sec-butylphenyl)methyl group, a (tert-butylphenyl)methyl
group, an (isobutylphenyl)methyl group, a
25 (n-pentylphenyl)methyl group, a (neopentylphenyl)methyl group,
a (n-hexylphenyl)methyl group, a (n-octylphenyl)methyl group,
a (n-decylphenyl)methyl group, a naphthylmethyl group and an

11



As L3, preferred is a hydrogen atom an al kyl group or an aryl group,
nore preferred is a hydrogen atomor an al kyl group, and particularly
preferable is an al kyl group. 10 Conpounds (b) and (c) The conpound (b) is
a conmpound represented by the general formula [21, Rt jTH [2], and the
conpound (c) Is a conmpound represented by the followng 15 general fornula
[31, R2 t-2TH2 [3]. Each T in the general f ormula [ 21 or [ 31 is

i ndependently of each other a non-netal atomof Goup 15 or Goup 16 of

th i odic table of el ts_(Revised editi f 1 UPAC ic 20
Chiom St ySRHREHER T HPet TS CTEo e 0, HOTRePGRABFEPS 16 MUPBRETL or i1

ot ner . Speci 1 1 b At sl h3g pEFa s My o hec dbBuE0e]

ot her. Specific e€xanmpl'eés-o e non- m-of up 15 are
nitrogen ﬁéj.&a@ﬁ%t%gpéeémg QUS1 #:0Re 8R8mS PEShiliot1n@XaEBh % BEoibfe
non-netal atom of the G oup 16 are an oxygen 25 atom and a sul fur atom As
T, pref es¢6fl drSad DOELINGEtdi 0@N04A1keRy WHEAN stichas ad thethioxypyebapr ed i s
an oxygen atom Each t in the above-nentioned general formula [21 or [31 12
is a Val eoxeamfethoxdyoigrexpipbe, avkitoxy gsoup sucmas a pbe@osypgroe8p.t is 3,
and when T is an atomof the Goup 16, t is 2. The synbol Rl in the

above- mer®¥ oredaHRHEY hPXY 0¥ROVR $2Fh a8 anPend¥le¥K- UFPHBrawi ng group or an
pl ectron-withdrawi,ng 5 group- containjn rou and_ wh re than_one R1
exists, they M§ be we%ﬁég 1% %'fyéerf‘g%?nfa?%% of® %‘ﬁg?’gle)?”ﬂ? 8h i ndex

of

an aryl group, more preferred 1s a hydrogen atom or an alkyl
group, and particularly preferable is an alkyl group.
10 Compounds (b) and (c)

The compound (b) i1s a compound represented by the general

formula [2],
R:.,TH [2], and

the compound (c) is a compound represented by the following
15 general formula [3],

R2._,TH, [3].

Each T in the general formula [2] or [3] is independently
of each other a non-metal atom of Group 15 or Group 16 of the
periodic table of elements (Revised edition of IUPAC Inorganic

20 Chemistry Nomenclature 1989). Each T in the general formula [2]
or in the general formula [3] may be the same or different from
each other. Specific examples of the non-metal atom of the Group
15 are a nitrogen atom and a phosphorous atom, and specific
examples of the non-metal atom of the Group 16 are an oxygen

25 atom and a sulfur atom. As T, preferred is a nitrogen atom or
an oxygen atom, and more preferred is an oxygen atom.

Each t in the above-mentioned general formula [2] or [3]

12



the electron -withdrawing property, there is known a substituent constant
C of the Hammet's rule. As the electron -withdrawing group, there is a
functional group whose substituent constant 10 C of the Hammet's rule is
positive. Specific exanples of the electron -withdrawing group are a
fluorine atom a chlorine atom a brom ne atom an iodine atom a cyano
group, a nitro group, a carbonyl group, a sulf one group and a phenyl
group. Exanples of the el ectron-w thdrawi ng 15 group-containing group are a

halogenated al k rou a _ hal ogenated aryl grou hal_ogenat ed

al kyl ) ar y S‘r?ﬁ%enge Y ahatf@f E\"%i a‘n‘ed H%eé 'gJﬁ aé)de&%é’hpf ?gﬁp,r%‘hp ester
group an a I gr{ e fIC e h 0 a yl group
are a ngf quug%gme't hq}qiD wrh(%ﬁ"p?f ﬁ?’o%?r%e %fOtthte %I%%If %ﬁsgnotten%%# group,
an i odomet hyl 'I@)reOQme%ldRi 1 ¥rRMablYe - %ﬂt&aon@adPehbeaqnfbbmhlagr@yp, a

di bronomet hyl group, a diiodonmethyl group, a trifluoronethyl group, a
trichl or aretdiy le @t Hon vl tHdMEWIR ot PO @lédtrotonetiigtawinyp, a 25
2,2,2-trifluoroethyl group, a 2,2,2-trichloroethyl group, a

2,2, 25tr|grom1me:td1yﬂa:lgrmgagr@u@,.Zaﬁdtwhemdmdqgkhagr ong,Raexists, they

2,3,3,3-pentaf |l uoropropyl group, a 13 2,2, 3, 3, 3-pentachl or opropyl group,
2, 2, 30316 b%thepéﬁmabﬁﬁrﬂgﬁwnﬁrm qne anpther.zAszan bade#i ofiopr opy!
oup, 2-trifluoro-Il-trifl uoroneth h r

25 ¢ 1 i13iR B BOFE PP BhEBRGRULAGIHIRAE G obpere 16 Ribim'3 substituent

2 2-tr|bro I-t | E O L grou

5 2-tr|c°%ﬁ) & #EE“%%M@%?*B’r&i Rs @he electron-withdrawing

r||odo group, a
group, there i1s a functional group whose substituent constant

2,
a
gr
2
2
2

10 0 of the Hammet's rule is positive.
Specific examples of the electron-withdrawing group are
a fluorine atom, a chlorine atom, a bromine atom, an iodine atom,
a cyano group, a nitro group, a carbonyl group, a sulfone group
and a phenyl group. Examples of the electron-withdrawing
15 group-contalning group are a halogenated alkyl group, a
halogenated aryl group, a (halogenated alkyl)aryl group, a
cyanated aryl group, a nitrated aryl group, an ester group and
an acyl group.
Specific examples of the halogenated alkyl group are a
20 fluoromethyl group, a chloromethyl group, a bromomethyl group,
an iodomethyl group, a difluoromethyl group, a dichloromethyl
group, a dibromomethyl group, a diiodomethyl group, a
trifluoromethyl group, a trichloromethyl group, a
tribromomethyl group, a triiodomethyl group, a
25 2,2,2-trifluoroethyl group, a 2,2,2-trichloroethyl group, a
2,2,2-tribromoethyl group, a 2,2,2-triiodoethyl group, a

2,2,3,3,3-pentafluoropropyl group, a

13



1,1-.bis(trifluoronmethyl)-2,2,2-trifluoroethyl group, a
1,1-bis(trichloromethyl)-2,2,2-trichloroethyl group, a
1,1-bis(tribromonethyl)-2,2,2-tribronoethyl group and a 10
1,1-bis(triiodonethyl)-2,2,2-triiodoethyl group. Specific exanples of the
hal ogenated aryl group are a 2 - f |uorophenyl group, a 3 - f |uorophenyl
group, a 4 - f luorophenyl group, a 2, 4 - dif |uorophenyl group, a 2, 6 -
di f luorophenyl group, a 3,4-difluorophenyl group, a 3,5-difluorophenyl

group, a 4,.6 - trif. luorophenyl droup, a 2, 3, 5 6 - tetraf
Iuorophert‘%‘l52 ’é’o"(rp:? p%n%%?}?]a?#%&g%’ﬁgn%g%ﬁbu%, a
2,3,5, 6-tpty af | 410§ G5s 6:?6@&%9 LBABMAL2 95 08P3 | §-pentaiodopropyl
2,3,5, 6- tzg't%'g:;'lyugjf gqei}%éenta ogr%%ﬂényl gﬁenyf gr oup, pentatodopropy
per f | uorcz#o phe wazgznvﬁfﬁ;miiu@fpfﬂu@f@hémylgpr,%ﬁoa , a
2- chl orophenyl group, a 3-chl orophenyl group, a 4-chl oropheny group, a
2, 4- di chlrpphetyd cloautig; 1 at 24 h o cdbhetbpbetlyyl ggoopp, a 3, 4-di chl or ophenyl
group, a 3,5-dichlorophenyl group, a 2, 4, 6 - trichlorophenyl group, a 2,
3, 5,56 -2i2t2-duniraphehytripoemome thypbethvhl garopbengl group, a 25
2,3,5,6-tetrachl oro-4-trich| oronet hyl phenyl grou , a
. 3.5, 6. tat? it oHRde Pt RLHP BB HRR P EREh, 9T 8 BupA
per chl oro- | - naph rou chlgro-2- hthyl. group. a 14
2-bronnp%m%ﬂ-£ﬁé ,féb%ﬁéﬁ%ﬁ%gﬁgn f9g$oﬁﬁ£€guﬂg%?5ﬁ%gh§E9Pp’g?oup, a
2, 4- di'br oop! 9 2y ) b5 osophepyl, 95008ty Jrdaf baomopheny!
group, a 3, hg?%{%nnp é%??ngrgﬂp? a'g?%,g-tr?gronnpﬂ%nygrg?gﬁp, a
2, 3,5, 6- tpl 1 3 S(PPIEFYhoBE BP1 ) - 2, 2, Pett EPF ONBELEYPY | gf6@PPand a
2,3,5,6-tetrabrono-4-tri brononet hyl phenyl group, a

10 1,1-bis(trilodomethyl)-2,2,2-trilodoethyl group.

Specific examples of the halogenated aryl group are a
2-fluorophenyl group, a 3-fluorophenyl group, a 4-fluorophenyl
group, a 2,4-difluorophenyl group, a 2,6-difluorophenyl group,

a 3,4-difluorophenyl group, a 3,5-difluorophenyl group, a

15 2,4,6-trifluorophenylgroup,a2,3,5,6-tetrafluorophenyl group,
a pentafluorophenyl group, a
2,3,5,6-tetrafluoro-4-trifluoromethylphenyl group, a
2,3,5,6-tetrafluoro-4-pentafluorophenylphenyl group, a
perfluoro-l-naphthyl group, a perfluoro-2-naphthyl group, a

20 2-chlorophenyl group, a 3-chlorophenyl group, a 4-chlorophenyl
group, a 2,4-dichlorophenyl group, a 2,6-dichlorophenyl group,
a 3,4-dichlorophenyl group, a 3,5-dichlorophenyl group, a
2,4,6-trichlorophenylgroup,a2,3,5,6-tetrachlorophenyl group,
a pentachlorophenyl group, a

25 2,3,5,6-tetrachloro-4-trichloromethylphenyl group, a
2,3,5,6-tetrachloro-4-pentachlorophenylphenyl group, a

perchloro-1l-naphthyl group, a perchloro-2-naphthyl group, a
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2; 3,5, 6-tetrabrono-4-pent abronophenyl phenyl group, a perbrono-I-naphthyl
group, a perbrono-2-naphthyl group, a 2 - iodophenyl group, a 3 -

i odophenyl group, a 4 - iodophenyl group, 10 a 2, 4-diiodophenyl group, a
2, 6-di i odophenyl group, a 3,4-diiodophenyl group, a 3,5-diiodophenyl
group, a 2, 4, 6 - triiodophenyl group, a 2, 3, 5 6 - tetraiodophenyl
group, a pentai odophenyl group, a 2,3,5,6-tetrai odo-4-triiodonethyl phenyl
group, a 15 2,3,5, 6-tetraiodo-4-pentai odophenyl phenyl group, a

R R
, - ' , | h I
T R e A S

3, 5- bi (1 if | U IHIRIBENGREN WrSPUR B, 5 2 tbiforkdprediyl fd+eupmed hyl ) phenyl
group and a 3,4,5-tris(trifluoronethyl)phenyl group. Specific exanples of

t he cyanat,ad et fonyptidyiag2bud, -a y3nepbemglt rgbaromophedyl gyaumwphenyl
group and a 4 - cyanophenyl group. Specific exanples of the nitrated aryl
groupbar @ pebtabrmomopdEeyly lgrpupup,a a 3-ni trophenyl group and a

4-ni trophenyl group. Specific exanples of the ester group are a

net hoxy c & Forfy 6 - AP T IRP A HBARZAMRRBILHIRREPY b FEHBpdXycar bonyl group

BT uor R S SR orty A By et AR N SPous, &
perbromo-l-naphthyl group, a perbromo-2-naphthyl group, a
2-iodophenyl group, a 3-iodophenyl group, a 4-iodophenyl group,

10 a 2,4-diiodophenyl group, a 2,6-diiodophenyl group, a
3,4-diiodophenyl group, a 3,5-diiodophenyl group, a
2,4,6-triiodophenyl group, a 2,3,5,6-tetralodophenyl group, a
pentalodophenyl group, a
2,3,5,6-tetraiodo-4-trilodomethylphenyl group, a

15 2,3,5,6-tetralodo-4-pentaiodophenylphenyl group, a
periodo-1-naphthyl group and a periodo-2-naphthyl group.

Specific examples of the (halogenated alkyl)aryl group are
a2-(trifluoromethyl)phenylgroup, a3-(trifluoromethyl)phenyl
group, a 4-(trifluoromethyl)phenyl group, a

20 2,6-bis(trifluoromethyl)phenyl group, a
3,5-bis(trifluoromethyl)phenyl group, a
2,4,6-tris(trifluoromethyl)phenyl group and a
3,4,5-tris(trifluoromethyl)phenyl group.

Specific examples of the cyanated aryl group are a

26 2-cyanophenyl group, a 3-cyanophenyl group and a 4-cyanophenyl

group.

Specific examples of the nitrated aryl group are a
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pent af | uor ophenoxycar bonyl group. Specific exanples of the acyl group are a
fornyl group, an ethanoyl group, a propanoyl group, a butanoyl group, a

10 trifluoroethanoyl group, a benzoyl group and a pentafl uorobenzoyl

group. As Rl1l, preferred is a hal ogenated hydrocarbon group, and nore
preferred is a hal ogenated al kyl group or a hal ogenated a ryl group. Mich
nore preferred is a fluoronmethyl group, a 15 difluoronethyl group, a
trifluoromethyl group, a 2,2,2-trifluoroethyl group, a

2,2,3,3,3-pent af |_uor apr opy! roup, .a

2. 2, 21 A TRIGrPRNSAY Y OE0P8 et 1y TR PG, 9rgup and a 4-nitrophenyl
1,1-bis(trigduoronethyl)-2,2,2-trif|uoroethyl group, a 2 - f luoropheny
group, a HF? q'luorophenyl group, a 4 - f luorophenyl 20 group, a 2, 4 -
dif | uorophenyd, Qrigipy eRamplBs oflithe! dEOPR2BYD &F&WrmetRoxycarbonyl
3,4-d|fluoroph§hy group, a 3,5-difluorophényl "group, a 2, 4, 6 - tr
| uor opheyttory 0'aR, e@hdxydarbon@l- gt 6blp afa nuprepxiydar®oiyl graup, an
pent af | uor ophenyl group, a 2,3,5,6-tetrafluoro-4-trifluoromnethyl phenyl
groupd a doprdhdxyfedriorafl ugraup, perplaénoxy opheony bhgngipgraup, a
perfluoro-1-naphtyl group, a perfluoro-2-naphtyl group, a chloronethyl
group, a Wihlunranetthexyearkonyl (9T A¥%ethyl 16 group, a

2,2,2-trichloroethyl group, a_ 2,2 3,3, 3-pentachioropropyl group, a

2. 5! 5 t 1 IR AOLIT ORI POAEL AW oup, &

1,1-bis(trichlgro hyl ).- 2=t rd ¢hl or h 0 - chl enyl
group, a 2,6-dic cfn:lgérj‘o%ﬁa‘Zaxna%y‘?p?:l'gerzsol?pf, C@e ?%?ldﬁt%ﬁlg%r ggﬁeﬁy?ogrggpg£§88'
2,4, 6-trighi onoRhspy | gB@YP # pPopanoyl group, a butanoyl group, a

10 trifluoroethanoyl group, a benzoyl group and a

| f

pentafluorobenzoyl group.

As R!, preferred is a halogenated hydrocarbon group, and
more preferred is a halogenated alkyl group or a halogenated
Aryl group. Much more preferred is a fluoromethyl group, a

15 difluoromethyl group, a trifluoromethyl group, a
2,2,2~trifluoroethyl group, a 2,2,3,3,3-pentafluoropropyl
group, a 2,2,2-trifluoro-1l-trifluoromethylethyl group, a
1,1-bis(trifluoromethyl)-2,2,2-trifluoroethyl group, a
2-fluorophenyl group, a 3-fluorophenyl group, a 4-fluorophenyl

20 group, a 2,4-difluorophenyl group, a 2,6-difluorophenyl group,
a 3,4-difluorophenyl group, a 3,5-difluorophenyl group, a
2,4,6-trifluorophenylgroup, a2,3,5,6-tetrafluorophenyl group,
a pentafluorophenyl group, a
2,3,5,6-tetrafluoro-4-trifluoromethylphenyl group, a

25 2,3,5,6-tetrafluoro-4-pentafluorophenylphenyl group, a
perfluoro-l-naphtyl group, a perfiudro-z-ﬁaphtyl group; a

chloromethyl group, a dichloromethyl group, a trichloromethyl
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péent af hl orophenyl group. Particularly preferred is a fluoroal kyl group or
a fluoroaryl group, and the nost preferred is a trifluoronmethyl group, a
10 2,2,2-trifluoro-1-trifluoromethylethyl group, a

1, 1-bis(trifluoromethyl)-2,2,2-trifluoroethyl group, a 3,5-difluorophenyl
group, or a pentafluorophenyl group. Further, when Rl is an aryl group
havi ng an el ectron-drawi ng group, as such an aryl group, a group
represented by the following 15 general fornula [ 4] is preferred froma

Vi ewpoi nt of incre c bvit at her than_the viewpoint of the fish
eye. [4] 26°HRe %ygbgrzRgrfg %?5?%?%3# 95°RBr ofen atom a hal ogenat ed

al kyl group ako p yago group, a cyanated al kyl
group, a % %hgfgdbaggﬂgégﬂlBEébﬁ?P?E ngﬂg a nitrated 17 al kyl group, a

nitrated @ry|2gEQHBhQ&raﬂle§EQ&hﬂbQaﬁethblethPlebebﬁgd ks a hal ogen atom a
halogenated al kyl "group or a hal ogenated aryl group. Much nore preferred

is a fluorjpnebaseorichlékomeenelhyb, gr, eupriehdbtbechygieglrplupgr aup, a
trifluoronmethyl 5 group, a 2,2,2-trifluoroethyl group, a
2, 2, 3,53, 34penlafbpbenplogybupr oape ., &- Q;ghzorpphbuwﬁogrouphfBuoronethyIethyl

group, a 1,1-bis(trifluoronethyl)-2,2, 2- tr|fluoroet rou a 2 -
| uor ophendt 5 gfdah: °§°BhenYll%?'65he"hy? ‘ber)Utpr ¢hlorop Wg}ﬁﬁé‘?ﬁllorlé‘ gr oup,

o 2 LAREABREBHEERYY: oBofel BChIRLORND LrliRitea 3o o
2,4,6-111 £ Yor-8RIRDY ! g8 ¥y Br é‘f%u%r%at’ﬁlf SHOLAPNENY kne i pFeferred
1s a trifluoromethyl group, a
10 2,2,2-trifluoro-1l-trifluoromethylethyl group, a
1,1-bis(trifluoromethyl)-2,2,2-trifluoroethyl group, a
3,5-difluorophenyl group, or a pentafluorophenyl group.
Further,wheanisanarylgrouphavinganelectron-drawing
group, as such an aryl group, a group represented by the following
15 general formula [4] is preferred from a viewpolnt of increase

of activity rather than the viewpoint of the fish eye.

R3 4
R — [4]
R3 R4
20 The symbol R® 1s preferably a halogen atom, a halogenated

alkyl group, a halogenated aryl group, a cyano group, a cyanated

alkyl group, a cyanated ary group, a nitro group, a nitrated
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2,3,5,6-tetrafl uorophenyl group, a pentafluorophenyl group, a
2,3,5,6-tetrafluoro-4-trifluoronethyl phenyl group, a 15

2,3,5,6-tetrafl uoro-4-pentafl uorophenyl phenyl group, a

perfl uoro-1-napht hyl group, a perfluoro-2-naphthyl group, a chloronethyl
group, a dichloronethyl group, a trichloronmethyl group, a
2,2,2-trichloroethyl group, a 2,2, 3,3, 3-pentachl oropropyl group, a 20
2,2,2- trlchloro | -trichl oronethyl ethyl group, a

1, 1-bi s( arlkéh. hy )ngtga@e&rbﬁ?gh.()??%h%ylorgr&y ster 4gFHLLT ORbEaY!
group, d|c or ophenyl ™ group, chlorop enyI group, a

2,4, 6-trighdeadenyd Hriiiloddn atdifNt 20 D6 SONLEYE S1I0WD. ?Péﬁbléiﬂ”ét” y
preferre is a fluorine 25 atom a fluoroal kyl group or | uoroaryl group,

and the meslogenatferi aegli group! mdnmoﬂémeﬂ&f&PisymﬁdluoBimeSaaorhydr ogen
atom or a hydrocarbon group. The hydrocarbon group as R4 is preferably an
al kyl gr @fpluanomethylgrmoyp oa ddif larcaddmd thrlogpounnd exdfiphesonaéthedbf are a
hydrogen atomand those. sinmilar to the hydrocarbon groups explained as 5
L1 i ndt ha@rgyde- ment i dned geReralk-tifdugroethyl pref g¥eiPas R4 8s a
hydr ogen ato an aIk rou r an aryI group, nore preferred is a

hydr ogen %t% W&ﬁa B¥H particul arl $¥9U®erred is a h¥drogen

2 hal ogorfe %%ffoﬂi#‘rﬁ% @F%{@J“%‘%“%’g}hﬂo%%%joﬁ ar oUP TR RS i 8 pr&t erably
ﬁ;d?l)léglr bggoglﬂr)"'os g}aféﬂe‘ﬁf al ned i )na?h%lrzglaé(%:lff}%]%l&hﬁfd t %O%ne a
2-fluorophenyl group, a 3-fluorophenyl group, a 4-fluorophenyl
10 group, a 2,4-difluorophenyl group, a 2,6-difluorophenyl group,
a 3,4-difluorophenyl group, a 3,5-difluorophenyl group, a
2,4,6-trifluorophenyl group, a 2,4,6-trifluorophenyl group, a
2,3,5,6-tetrafluorophenyl group, a pentafluorophenyl group, a
2,3,5,6-tetrafluoro-4-trifluoromethylphenyl group, a
15 2,3,5,6-tetrafluoro-4-pentafluorophenylphenyl group, a
perfluoro-l-naphthyl group, a perfluoro-2-naphthyl group, a

chloromethyl group, a dichloromethyl group, a trichloromethyl

group, a 2,2,2-trichloroethyl group, a
2,2,3,3,3-pentachloropropyl group, a
20 2,2,2-trichloro-l-trichloromethylethyl group, a

1,1-bis(trichloromethyl)-2,2,2-trichloroethyl group, a
4~chlorophenyl group, a 2,6-dichlorophenyl group, a
3,5-dichlorophenyl group, a 2,4,6-trichlorophenyl group or a
pentachlorophenyl group. Particularly preferred is a fluorine
25 atom, a fluoroalkyl group or a fluoroaryl group, and the most

preferred is a fluorine atom.
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formula [ 11 as L1 is used. As the hal ogenated hydrocarbon group as R2, a
hal ogenat ed al kyl group, a hal ogenated aryl group and 15 a (hal ogenat ed

al kyl)aryl group are enunerated, and those enunerated as specific exanples
of the electron-withdrawing group as RlL in the general formula [ 2 ] are
used as the hal ogenated al kyl group, the hal ogenated aryl group and the
(hal ogenated al kyl)aryl group. 20 In the above general formula [3], R2 is
preferably a hal ogenated hydrocarbon group, and nore preferably a

fluorinated  hYOCARAN #1OLP o ARBSLLER BYAHRDES Hydrba0amROYRdupd

having a zinc atom "as ML are I'Zi ncs suc I met hyl zin

di ethyl zifige ny@rétDdreey! gtdep é@‘ﬁ*ﬁ#tﬁkéE@Qabdb'h%oﬁgkthbEBuﬁﬂdan .
di - n- hexyl zi nc; diaryl zi ncs such as di phenyl zi nc, 19 di naphthyl zi nc and bis

(pent af |lawyDgheuplor an acaliy algteny , ZAnTéxafples dhettedlflafterda Rgdrogen
bi s(cycl opent adi enyl ) zi nc; al kyl zinc halides such as nethyl zinc chloride,
et hyl zi ncatdrh aridieho ser. epynidiamc tohtlve ildeirocdxhon grwipshlexpladned as
isobutylzipc 5 chloride, n-hexylzinc chloride, nethylzinc brom de, .
et hyl ®i ndl™ Bnotheeabgvepyent hened ganksalyfermuls kd 1br BreflerredodutR/l zi nc
brom de, n-hexyl zinc brom de, nethylzinc iodide, ethylzinc iodide,
propyl zi nkS ASHIGROIER BLER 2PRLKBHIRLUP OTAUETY 3 iGFOUD . JMRERPERECKTREXY | Zi nc
i odi de; apd zjin¢ halides such as_zinc 10 fluqride,, zinc chloride i nc
brom de it SAFIEPSR AFOTLPE AR, F1 KL SEHUP pREA BARH LAY POREEERED( a)
More prefger | g' ? +zinc, di et hyl zi nc, di propyl zi nc,
di - n-buty %i%§€Y%P9 é%gé % zinc or di-n-hexylzinc, and

In the above general formula [3], R’isa hydrocarbon group

10 or a halogenated hydrocarbon group. The hydrocarbon group in
R? is preferably an alkyl group, an aryl group or an aralkyl
group, and the same hydrocarbon group as explained in the general
formula [1] as L' is used. As the halogenated hydrocarbon group
as R?, a halogenated alkyl group, a halogenated aryl group and

15 a (halogenated alkyl)aryl group are enumerated, and those
enumerated as specific examples of the electron-withdrawing
group as R' in the general formula [2] are used as the halogenated
alkyl group, the halogenated aryl group and the (halogenated
alkyl)aryl group.

20 In the above general formula [3], R? is preferably a
halogenated hydrocarbon group, andmore preferably a fluorinated
hydrocarbon group.

Specific examples of the compound (a) having a zinc atom
as M' are dialkylzincs such as dimethylzinc, diethylzinc,

25 dipropylzinc, di-n-butylzinc, di-isobutylzinc and

di-n-hexylzinc; diarylzincs such as diphenylzinc,

19



particularly preferred is dinmethylzinc or diethylzinc. 15 Specif ic
exanpl es of the conpound (b) other than that having a group represented by
the general formula [ 4 ] as RL are am nes such as di (fluoronethyl)am ne,
di (chl oronet hyl ) ani ne, di (brononet hyl )ani ne, di (i odonet hyl)ami ne,

bi s(di fl uoromet hyl )am ne, bis(dichloronethyl)amne, 20

bi s(di bronmonet hyl ) am ne, bi s(dii odonet hyl)am ne,

bi s(trifluoronethyl)am ne, bis(trichloronethyl)an ne,

Eitztz bt iRt e ad%zt:(évrén't[ TSN bl 0 21y Paindd!
bis(2. 2 %\% rg pe%%%%i&é‘opy };é %ﬁcfwﬁeﬁfédf&?ﬂ f‘é’iﬂé‘m 2fxy1%Pnc

bi s(2, 2:%éifﬁéﬁ”ﬁéﬁﬁﬂégcmgﬁﬁ¥'Qfﬁ%r@hlorlde ethylzinc chloride,
bi s(2, 2,3, 3, 3- pent abr onopr opyl ) am ne

bi s(2, 2, Ereniai a0y )e+bieylzinc chloride, isobutylzinc
bis(2,2,2-trifluoro-I-trifluoronethylethyl)an ne,

bi s( 252, Zhkariler o~hexyileing Ohéohyﬂet hwéﬁtarﬁzﬂe;c bromide, ethylzinc
bis(2,2,2-tribrono-I-tribrononethyl eth %ym ne,

bi s(2, 2, ?ﬁqmjr‘%ﬁjopFQPYF-%HSrﬁqm%ﬁ »npr?;a ﬁéinc br°m1de isobutylzinc

0 o1 1 4L IR S2s2id ) TABEIELINL Bl eenytasn
TRER I bt
bi s(2-f | uspreifd HiHy 8 1B 1ddidenP hevdy l2iad RBlides such as zinc
bi s(4-fl uorophenyl )am ne, bis(2-chlorophenyl)am ne,

bi s( 20chlfinoptisly] )zinmaechoside ¢ ht o pbeoyidaname, zinc iodide.

bi s(2- bronophenyl ) am ne, bi s(3-bronophenyl)am ne,

Dialkylzincs are preferred as the compound (a). More
preferred is dimethylzinc, diethylzinc, dipropylzinc,
di-n-butylzinc, di-isobutylzinc or di-n-hexylzinc, and
particularly preferred is dimethylzinc or diethylzinc.

15 Specific examples of the compound (b) other than that having
a group represented by the general formula [4] as R! are amines
such as di(fluoromethyl)amine, di(chloromethyl)amine, '
di(bromomethyl)amine, di(iodomethyl)amine,
bis(difluoromethyl)amine, bis(dichloromethyl)amine,

20 bis(dibromomethyl)amine, bis(diiodomethyl)amine,
bis(trifluoromethyl)amine, bis(trichloromethyl)amine,
bis(tribromomethyl)amine, bis(triiodomethyl)amine, bis
(2,2,2-trifluoroethyl) amine, bis(2,2,2- trichloroethyl }amine,
bis(2,2,2-tribromoethyl)amine, bis(2,2,2-triiodoethyl)amine,

25 bis(2,2,3,3,3-pentafluoropropyl)amine,
bis(2,2,3,3,3-pentachloropropyl)amine,

bis(2,2,3,3,3-pentabromopropyl)amine,
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bi s(4- br onophenyl ) am ne, bi s(2-i odophenyl)am ne, 15 bi s(3-iodophenyl)am ne,
bi s(4-i odophenyl )am ne, bis(2,6-difluorophenyl)am ne,

bi s(3, 5-di fl uorophenyl )am ne, bis(2, 6-dichlorophenyl)am ne,

bi s(3, 5-di chl orophenyl )am ne, bis(2,6-di bronmophenyl)am ne,

bt s( 3, 5-di bronophenyl ) am ne, bis(2, 6-diiodophenyl)am ne,

bi s( 3, 5-dii odophenyl )am ne, 20 bis(2,4,6-trifluorophenyl)am ne,
bis(2,4,6-trichl orophenyl)anm ne, bis(2,4,6-tribronmophenyl)ani ne,

bis(2,4,6-trijaqd I ' bi f h I I ne,
o1 o( pent BN GGt R TR LRI oyl ) am no. |25
bi s( pent & il i HE R 5
o1 S( 5 (1T AT T M Do LA NiRL AL Vi P 7 1€

bi s(4- (t nd1fd Wororeidpil Jiphany) ) 48 thloromethylethyl)amine,
bis(2,6-di(trifluoronethyl)phenyl)am ne,

bi s(3, 5- di(g(2 fA Lortansdung Ahetpd nrdhidife thylethyl) amine,
bis(2,4,6-tri(trifluoronethyl)phenyl)am ne, 5 bis(2-cyanophenyl)am ne,

( 3- cyanofiss(y2 ) a4 e 1 1 did o U~ toydakmddmesigh y beri el ) donis{€- ni t r ophenyl ) ami ne,
bi s(3-ni trophenyl )am ne and bi s(4-nitrophenyl)am ne. In. addition,
phosphi n&3&d (e s At dm e lereethyliaming ¢ r ogen at om

S: 3
Fear g RO SR SOV o G C Ao 1L AR o5 i th t he
such as PO e R e AT 5 SRR P ol
bis(1l,1-bis(triiodomethyl)-2,2,2-triiodoethyl)amine,

10 bis(2-fluorophenyl)amine, bis(3-fluorophenyl)amine,
bis(4-fluorophenyl)amine, bis(2-chlorophenyl)amine,
bis(3-chlorophenyl)amine, bis(4-chlorophenyl)amine,
bis(2-bromophenyl)amine, bis(3-bromophenyl)amine,
bis(4-bromophenyl)amine, bis(2-iodophenyl)amine,

15 ©bis(3-iodophenyl)amine, bis(4-iodophenyl)amine,
bis(2,6-difluorophenyl)amine, bis(3,5-dlfluorophenyl)amine,
bis(2,6-dichlorophenyl)amine, bis(3,5-dichlorophenyl)amine,
bis(2,6-dibromophenyl)amine, bis(3,5-dibromophenyl)amine,
bis(2,6-diiodophenyl)amine, bis(3,5-diiodophenyl)amine,

20 bis(2,4,6-trifluorophenyl)amine,
bis(2,4,6-trichlorophenyl)amine,
bis(2,4,6-tribromophenyl)amine,
bis(2,4,6-triiodophenyl)amine, bis(pentafluorophenyl)amine,
bis(pentachlorophenyl)amine, bis(pentabromophenyl)amine,

25 Dbis(pentaiodophenyl)amine,
bis(2-(trifluoromethyl)phenyl)amine,

bis(3-(trifluoromethyl)phenyl)amine,
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dt f1 uor oret hanol , di chl or omet hanol , di br onoret hanol, 15 di i odonet hanol ,
trifluoronethanol, trichloronethanol, tribronomethanol, triiodonethanol
2,2,2-trifluoroethanol, 2,2, 2-trichloroethanol, 2,2,2-tribronoethanol,
2,2,2-triiodoethanol, 2,2,3,3,3-pentafl uoropropanol,
2,2,3,3,3-pent achl oropropanol , 2,2, 3, 3, 3-pent abronopropanol, 20

2,2, 3,3, 3-pent ai odopropanol, 2,2,2-trifluoro-I-trifluoronethylethanol,
2,2,2-trichloro-I-trichloronethyl ethanol,

2,2,2-tribrom-|-triLbronmone t hano .

2,2, 2-tri ‘?%ﬂg‘?r l'EJF H‘-@d‘&ﬁ%’f‘ﬂ%ﬂ ﬁaﬂ%‘i‘ifi bamine,

1, 1-bis(trifluogo 5 -1

I 1 pi o((PHeRY o CREL REHSL8oBoda byt ) HRERE YRS e

1,1-bis(tg) by eMmHIg #iff SrdmbEhPi PPRERPENGiARY 22

1 1-bis(tr+$gdbnet%$¥ -2,3 5-?riigdgg?hagoP. In addition, thiol conpounds

having a sus{2r42608ritplataoobmebRyXppenya)aminare al so exenplified.
Such thiol conmpounds are those expressed by rewiting the terns nethanol,
et hand abils p2 epranbphenyh¢asinbové3nepanopbanypeemine.exanpl es with the
terns nethanethiol, ethanethiol and propanethiol, respectively. Stil
further shbégl4reyenappeey¥lopmine. cBApOAnBLLEPPELBYLIRBABRL: such as 2 - f

| uor ophenol, 3 nol iquo&gphenoI,

2.5 o1 | UBHBpACRAFroBREDHN) PRLPEpABAOPLE L 10RLEEORPPRS S BtERo!
2,35, . 1 eOPEFRAAT Atipachi e cOnpERAED IV AREHos RIS etORCATBIACe
2,3,5,6-tgEr ghbURE PrdgRaNhebhuataPAe8s! exemplified. Such phosphine

10 compounds are those expressed by rewriting the term amine in
the above-mentioned specific examples with the term phosphine.

Further specific examples of compound (b) are alcohols such
as fluoromethanol, chloromethanol, bromomethanol, iodomethanol,
difluoromethanol, dichloromethanol, dibromomethanol,

15 diiodomethanol, trifluoromethanol, trichloromethanol,
tribromomethanol, triiodomethanol, 2,2,2-trifluorcethanol,
2,2,2-trichloroethanol, 2,2,2-tribromoethanol,
2,2,2-triiodoethanol, 2,2,3,3,3-pentafluoropropanol,
2,2,3,3,3-pentachloropropanol, 2,2,3,3,3-pentabromopropanol,

20 2,2,3,3,3-pentalodopropanol,
2,2,2-trifluoro-1-trifluoromethylethanol,
2,2,2-trichloro-1-trichloromethylethanol,
2,2,2-tribromo-1-tribromomethylethanol,
2,2,2-triiodo-1-triiodomethylethanol,

25 1,l-bis(trifluoromethyl)-2,2,2-trifluoroethanol,
1,1-bis(trichloromethyl)-2,2,2-trichloroethanol,

1,1-bis(tribromomethyl)-2,2,2-tribromoethanol and
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perfl uoro-I|-naphthol, perfluoro-2-naphthol, 2-chlorophenol, 15

3-chl orophenol, 4-chl orophenol, 2, 4-dichlorophenol, 2,6-dichlorophenol,
3, 4-dl chl orophenol , 3, 5-dichl orophenol, 2,4,6-trichlorophenol,
2,3,5,6-tetrachl orophenol, pentachl orophenol,

3,5,6-tetrachl oro-4-trichl oronet hyl phenol, 20

3,5, 6-tetrachl oro-4-pentachl orophenol, perchloro-I|-naphthol,

chl or o- 2- napht hol , 2-bronophenol, 3-bronophenol, 4-bronophenol,

di br gmgphenal phenal ,. 3, 4-di bronophenol

;
4- , . .2,6-dibr , .

5 i br SRR S5 ape Ny At L1 A0S G Ly | Wb BRI | 25

nt abr onppheng 2. 3.5.6-tetrabromm-4-trib h en

o b R fenpsyriag Had B S skl S TR L Bievagn afomy, 5
napht hol 2 | 54 OGQRIE 5 d 55k Qgkanhenol
6-di i oﬁgﬁgh%%gﬁ, 3 -diifi%%%bhenol ?th,lgtf%ﬂiiﬁu Bomdiomp%cegrf’cﬁ ,%ﬁ‘z’,gﬁ,él%- o phenol |
3
3
3
r

. 9, 6- et ravedenhgnehe perinal ME@ARABY!, . ethanol and propanol in the
, 5, 6-tetrai odo-4-triiodonethyl phenol, 5

, 55 6- ablovai-adntd-onad apedbfheraatampless wdohl thnapkichglmethanethiol,

| odo- 2- napht hol , 2-(trifluoronethyl)phenol, 3-(trifluoronethyl)phenol,
- (tri fl edhemetinlofp pado [propane gl r ifdsraasiistedy ) phenol
3,5-bis(trif|uoronethylgphenol, 10 2,4,6-trisgtrifluoronethglzphenol,

2- cyanophenol Stidlcfunsprenspecifdear¥pmenss, ©5- khercpheagnd (b) are

AR SR R I e Mt T S
2,4-difluorophenocl, 2,6-difluorophenol, 3,4-difluorophenol,

10 3,5-difluorophenol, 2,4,6-trifluorophenol,
2,3,5,6-tetrafluorophenol, pentafluorophenol,

| 2,3,5,6-tetrafluoro-4-trifluoromethylphenol,
2,3,5,6-tetrafluoro-4-pentafluorophenol,
perfluoro-l-naphthol, perfluoro-2-naphthol, 2-chlorophenol,

15 3-chlorophenol, 4-chlorophenol, 2,4-dichlorophenol,
2,6-dichlorophenol, 3,4-dichlorophenol, 3,5-dichlorophenol,
2,4,6-trichlorophenol, 2,3,5,6-tetrachlorophenol,
pentachlorophenol,
2,3,5,6-tetrachloro-4-trichloromethylphenol,

20 2,3,5,6-tetrachloro-4-pentachlorophenol,
perchloro-l-naphthol, perchloro-2-naphthol, 2-bromophenol,
3-bromophenol, 4-bromophenol, 2,4-dibromophenol,
2,6-dibromophenol, 3,4-dibromophenol, 3,5-dibromophenol,
2,4,6-tribromophenol, 2,3,5,6-tetrabromophenol,

25 pentabromophenol, 2,3,5,6-tetrabromo-4-tribromomethylphenol,
2,3,5,6-tetrabromo-4-pentabromophenol, perbromo-1l-naphthol,

perbromo-2-naphthol, 2-iodophenol, 3-iodophenol, 4-iodophenol,
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t hi ophenol conpounds are those expressed by rewiting the term 15 phenol in
t he above-nenti oned specific exanples with the term thiophenol. As the
conmpound (b), preferred are am nes such as bis(trifluoromnethyl)am ne,
bis(2,2,2-trifluoronethyl)am ne, bis(2,2,3,3,3-pentafluoropropyl)am ne, 20
bis(2,2,2-trifluoro-1-trifluoromnethylethyl)am ne,
bis(1,1-bis(trifluoronmethyl)-2,2,2-trifluoroethyl)am ne or
bis(pentafluorophenyl)anine al cohol s such as trifluoronethanol,

3l it {Fﬁ%ﬁﬁébéb?¢a%fo%e€h§+i?§§ﬁﬁ%ﬁ$f°r9pﬁ98f98h0pﬁénol,
1, 1-bi s(t end#91§§§§£@%812 2, % grf%+y9a9 andphenol s such as

| uor op uor opheno uor o eno 24 2, 6-di fl uorophenol

dlfluprﬁpbegotetrgiéa@pﬁéhéiqu@ﬁheﬂ@aopﬁeﬂbatIuorophenol,
r|quoronethyI)phenoI 3-(trifluoronethyl)phenol
;

- f
5-
-(t
-(trifl uprange: dytephebodo -2, trbisdomethydpbarohyl ) phenol ,
5-bis(trifluoronethyl)phenol or 2,4, 6- trls(trlfluoronethﬁ Lphenol Mor e
ef ebr ed2 a3, % he- t@mp@yQGO(b)panbabP§QPhenP&0r9ﬁ§ﬁﬁ997énﬂﬁ§ t

I s(pent af | uor ophenyl ) a trifluoronetha

2

1-

-f

4

, 2, 2- tr|E?%&ﬁ@PT2t???hﬁ%?%ne?h&FE%ﬁéH8F°meEbyggPhen°l

| oor ophehbt EE SIS e i fphehbl ) A5k PELERSkomer i SRERERE -
4, 6-1ri 5!E%EQF@PleuBF&BQEL&'%BHQHBQ', :

3,5-bis(trifluoromethyl)phenol,

NWRPNTT WANWN

10 2,4,6-tris(trifluoromethyl)phenol, 2-cyanophenol,
3-cyanophenol, 4-cyanophenol, 2-nitrophenol, 3-nitrophenoland
4-nitrophenol. Inaddition, thiophenol compounds havingasulfur
atom in place of the oxygen atom are also exemplified. Such
thiophenol compounds are those expressed by rewriting the term

15 phenol in the above-mentioned specific examples with the term
thiophenol.

As the compound (b), preferred are amines such as
bis(trifluoromethyl)amine, bis(2,2,2—trifluoromethyl)amine,
bis(2,2,3,3,3-pentafluoropropyl)amine,

20 bis(2,2,2-trifluoro-1-trifluoromethylethyl)amine,
bis(1,1-bis(trifluoromethyl)-2,2,2-trifluoroethyl)amine or
bis(pentafluorophenyl)amine, alcohols such as
trifluoromethanol, 2,2,2-trifluorocethanol,
2,2,3,3,3-pentafluoropropanol,

25 2,2,2-trifluoro-1-trifluoromethylethanol or
1,1-bis(triflﬁoromethyl)-2,2,2-trifluoroethanol,inuiphenols

such as 2-fluorophenol, 3-fluorophenol, 4-fluorophenol,
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4> (trifluoronmet hyl)phenol, 2,6-bis(trifluoronethyl)phenol 15 and 2, 4, 6 -
tris (trif luoronmethyl) phenol. Miuch nore pref erred are

3, 5-di fl uorophenol , pentafl uorophenol and
1,1-bis(trifluoromethyl)-2,2,2-trifluoroethanol. Specific exanples of the
conpound (b) having a group represented by the above general f ormula [ 4
] as R1L are phenols 20 such as 3,4,5-trifluorophenol,
3,4,5-ttis(trifluoromethyl)phenol, 3,4,5-tris(pentafluorophenyl)phenol,

i fl ent af |.uor opheny, 7, 8- pent af | uor o- 2- na htho
, rl%chqocﬂ’ HotP pheno Ai]‘sgpc?fé%l %é?éo?gsjﬁét hylo) phenol , P

t
trigs(pen
|chI2(S)r48 4- pen acc%%@{y%enyl enoﬁluorophenol
7, G DA ¥ Sinele P Mol3 - bt#1f DioFOREERPL ) phenol,

trls(trlbronDnethy enol 3,4, 5- tr|s(pentabronDphenyI)phenol,
?r o &mmmmm@npl 2, 6- 61 5( 6r7f BupromathphppRenapht hol
t

3, 5-
3,4
3, 4,
3, 5-
4,5,
3,4,
3, 5-di
3,4,5-triiodophenol, 3,4,5-tris(triiodonethyl)phenol,

3, 4, 55t r i 3o s ociohheoydnetienb) phedeb-af i odo- 4- pent ai odophenyl phenol ,
4,5, 6,7, 8-pent ai odo- 2- napht hol , 3, 5-di fl uoro-4-nitrophenol, 10

3,5- |chI%w%yﬁr?ﬁ¥$Qﬁﬁﬂﬁi&°r9mﬁﬁkﬂ bieke2alni t r ophenol ,

3, 5-
3, 5-
3, 5-

d h
oo o Mok ntenrda e e it a i IBITAR T oo
N O%ié(@ff‘f&&h&n@{hyi Pafgd t i 91 ( H8hPREERGLoFRERGYNISmine,

trifluoromethanol, 2,2,2-trifluoro-1l-trifluoromethylethanol,

d
5-
5-
di
6
5-
di
5
5
6
d
di
d
di

10 1,1-bis(trifluoromethyl)-2,2,2-trifluoroethanol,
2-fluorophenol, 3-fluorophenol, 4-fluorophenol,
2,6-difluorophenol, 3,5-difluorophenol,
2,4,6-trifluorophenol, pentafluorophenol,
4-(trifluoromethyl)phenol, 2,6-bis(trifluoromethyl)phenol

15 and?2,4,6-tris(trifluoromethyl)phenol. Muchmore preferred are
3,5-difluorophenol, pentafluorophenol and
1,1-bis(trifluoromethyl)-2,2,2~-trifluoroethanol.

Specific examples of the compound (b) having a group
represented by the above general formula [4] as R! are phenols

20 such as 3,4,5-trifluorophenol,
3,4,5-tris(trifluoromethyl)phenol,
3,4,5-tris(pentafluorophenyl)phenol,
3,5-difluoro-4-pentafluorophenylphenol,
4,5,6,7,8-pentafluoro-2-naphthol, 3,4,5-trichlorophenol,

25 3,4,5-tris(trichloromethyl)phenol,
3,4,5-tris(pentachlorophenyl)phenocl,

3,5-dichloro-4-pentachlorophenylphenol,
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having a sul fur atomin place of the oxygen atomare also 15 exenplified.
Such thi ophenol conpounds are those expressed by rewiting the term phenol
in the above-nentioned specific exanples with the termthiophenol.
Furthernore, there are also exenplified phenol conpounds or thiophenol
conpounds, whose hydrogen atons at their 2- and 6 -positions (inthecaseof
napht hol , 20 hydrogen atons at 1- and 3-positions) are substituted with a
met hyl group, an ethyl group, a n-propyl group, an isopropyl group, a

e e
1s(3,4, 55t i ] ,
(3% 2314 gL LEPLREBhONLLRDE IHheAE) ne

bis(3,4,5-tris(pen uor opheny n afh ne,

bi s(3, 5-d§{} UBL Pz fig pﬁ@ﬁ@éby%aﬁﬁeﬁ%wﬁﬁeubiam ne, 26

bi s(4, 5, 6, 7, 8-pentafT uor o- 2- napht am ne,
bi s(3, 4, 535 L&ibpsaphenyéneabhemophenylphenol,
bis(3,4,5-tris(trichloronethyl)phenyl)am ne,
bi s(354,5415|6(pedtpehtabophengthphbhhib)anBné, 55triiodophenol,
bi s( 3, 5-di chl or o- 4- pent achl or ophenyl phenyl ) am ne,
bis(4,5,637485pbn%aéhrbingmﬁﬁgﬁ%hph?aﬁine,
bi s(3,4,5-tri bronpphenyl)am_ne
b 5(3. 4 5311 ST EFLBLSABHALRIPTDABRY I FRARAL:
bis(3, 4,55tk apr Lhe, 10
b!s(3,5-d?b%o%%gg&%e?t§g$g%§§§éégpgﬂéh§? a%fne,
b!8(4,5,6475?6F?Déaﬁéﬂﬁaigdaaahhaﬁhkﬁahoea,5bh&@§u6r5=unhﬁQ@@@henbhxanine,
bis(3,4,5-tris(triiodonethyl)phenyl)am ne,

10 3,5-dichloro-4-nitrophenol, 3,5-dibromo-4-nitrophenol,

3,5-diiodo-4-nitrophenol, 3,5-difluoro-4-cyanophenol,
3,5-dichloro-4-cyanophenol, 3,5-dibromo-4-cyanophenol and
3,5-diiodo-4-cyanoophenol. In addition, thiophenol compounds
having a sulfur atom in place of the oxygen atom are also

15 exemplified. Such thiophenol compounds are those expressed by
rewriting the term phenol in the above-mentioned specific
examples with the term thiophenol. Furthermore, there are also
exemplified phenol compounds or thiophenol compounds, whose
hydrogenatomsattheirz-and6-positions(inthecaseofnaphthol;

20 hydrogen atoms at 1- and 3-positions) are substituted with a
methyl group, an ethyl group, a n-propyl group, an isopropyl
group, a n-butyl group, an isobutyl group or a tert-butyl group.

As amines, there are enumerated

bis(3,4,5-trifluorophenyl)amine,

25 ©Dbis(3,4,5-tris(trifluoromethyl)phenyl)amine,
bis(3,4,5-tris(pentafluorophenyl)phenyl)amine,
bis(3,5-difluoro-4-pentafluorophenylphenyl)amine,
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bi s(3, 4,5-tri s(pentai odophenyl ) phenyl )am ne, 15

bi s( 3, 5-di i odo- 4- pent ai odophenyl phenyl ) am ne and

bis(4,5, 6, 7, 8-pent ai odo- 2- napht hyl )am ne. In addition, phosphine conpounds
havi ng a phosphorus atomin place of the nitrogen atomare al so
exenplified. Such phosphi ne conpounds are those expressed by rewiting the
termamne in the 20 above-nentioned specific exanples with the term
phosphi ne. Furthernore, there are also exenplified am ne compounds or

phosphi ne ,conpqund mhos dr age 2- and 6-positions (in
t he caseiﬂfﬁﬁagh%hiﬂ qﬁ%%ﬂ‘ ogg @%H?%&éﬁ%ﬂ 05|t|ons)pare (

substitu ggo@t4 ﬁy Qﬂyl group, 25 a n-propyl group, an

i sopropyl "group,’ rou an |sobutyl group or a tert-butyl group.
Preferregiayd, hle %ﬁ@lﬁr&néﬂ}?fp e apinde, 3, 4, 5-trifl uorophenol,
3,4, 5- trls(trlfluoronethyl)phenol 5- trls(pentafluorophenyl)phenol

3, 5- d|f|mﬂkq344¥5uﬁﬁﬂsﬂpdnﬂuﬂnmqﬂhghﬂngﬂmphenyl)amine,
4,5, 6, 7, 8-pent af | uor o- 2- napht hol , and am nes such as 5

bi s(354 Bita (¥ | Sratdopitlemd 4a-mefmtachlor09henylphenyl)amine

bi s(3, 4, 5- trls(trlfluoronethyl I)an1ne

bi s( 3, 4, 53-"{Sr(|4s:( T8 RE 'Iﬂm) hie) amine,

bi s(3, 5- | oro 4- aflu ro henyl ) am ne and

bi s(4,5, Tﬁﬂﬁéﬁq qﬁﬁﬁﬂfﬂ%?f ne. 10 More preferred as the
conmpound r Iﬂgﬁggp ent af | uor o- 2- napht hol ,
bi s(3, 4, éjt@(lf'lﬁ’osroat ZEI'eéngltltll)ria.rfnl’ildr#‘éH an iphé‘nﬁt ﬁaﬂl&ep

bi s(4, 5, 61/ & PEN A UNBErPe ST SPH ARyl NsherRaL Jamina) | Y

10 bis(3,5-dibromo-4-pentabromophenylphenyl)amine,
bis(4,5,6,7,8-pentabromo-2-naphthyl)amine,
bis(3,4,5-triiodophenyl)amine,
bis(3,4,5-tris(triiodomethyl)phenyl)amine,
bis(3,4,5-tris(pentaiodophenyl )phenyl)amine,

15 bis(3,5-diiodo-4-pentaiodophenylphenyl)amine and
bis(4,5,6,7,8-pentaiodo-2-naphthyl)amine. In addition,
phosphine compounds having a phosphorus atom in place of the
nitrogen atom are also exemplified. Such phosphine compounds
are those expressed by rewriting the term amine in the

20 above-mentioned specific examples with the term phosphine.
Furthermore, there are also exemplified amine compounds or
phosphine compounds, whose hydrogen atoms at their 2- and
6-positions (in the case of naphthol, hydrogen atoms at 1- and
3-positions) are substitutedwithamethyl group, anethyl group,

25 an-propylgroup, anisopropyl group, an-butylgroup, anisobutyl
group or a tert-butyl group.

Preferred as the compound (b) are phenols such as
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preferred I's 3,4,5-trifluorophenol. 15 Specif ic exanples of the conpounds
(c) are water, hydrogen sulfide, anal kylam ne, an aryl am ne, an

ay al kyl am ne, a hal ogenated al kyl am ne, a hal ogenated aryl am ne, and a
(hal ogenat ed al kyl )aryl am ne. Mdre preferred are water, hydrogen sulfide,
met hyl am ne, ethyl am ne, n-propyl am ne, 20 isopropylam ne, n-butylam ne,
sec-butyl anmine, tert-butylam ne, isobutylam ne, n-pentylam ne,
neopent yl am ne, isopentylam ne, n-hexylam ne, n-octylam ne, n-decylam ne,

n- dodecylami ne, n-Hentadecyl am ne,, MN-€i.Co ! I '

cycl open?&g}'gﬁﬁrﬂﬁgﬁl@,roé’ %oﬁ'ef, r}Zﬁ fn ttﬁﬁlyﬁ (Zc)r%i?\fgm,u%%"gﬁéy %ﬁBnrge?wl'

4-tol yl ani neg 2. 304 HB = Xl e, 2, 5-xylyl am ne,

2, 6- xyl y!@ém'ne, ﬁ? xﬁ{/ﬁ g%rﬁgxegtéy)gqﬁaaﬁj ne, 2,3,4-trinethylaniline, 28

2,3,5-tr 'BW‘SUEM.'f@.%'dr'dl_Qb-_pémt‘hf@.ﬁdﬁd?ﬁé%l%ﬁéﬂdle,and _ o

2,3,4,5-tetramethylaniline, 2,3,5 6-tetranethylaniline, 5 ethylaniline,

n- but yl ami,lsl, 8,7 ,8—-panitdfAnidnoye - napihtdioll amid iamelnel Fueh rasret hyl ani | i ne,

3,4,5-trimethylaniline, 2,3,4,6-tetranmethylaniline, pentanethylaniline,

n- pr opyl &disl(i3nd,, 5-trifluorophenyl)amine,
bis(3,4,5-tris(trifluoromethyl)phenyl)amine,
bis(3,4,5-tris(pentafluorophenyl)phenyl)amine,
bis(3,5-difluoro-4-pentafluorophenylphenyl)amine and

bis(4,5,6,7,8-pentafluoro-2-naphthyl)amine.

10 More preferred as the compound (b) are
3,4,5-trifluorophenol, 4,5,6,7,8-pentafluoro-2-naphthol,
bis(3,4,5-trifluorophenyl)amine and
bis(4,5,6,7,8-pentafluoro-2-naphthyl)amine. Particularly

preferred is 3,4,5-trifluorophenol.

15 Specificexamples of the compounds (c) arewater, hydrogen
sulfide, an alkylamine, an arylamine, an aralkylamine, a
halogenated alkylamine, a halogenated arylamine, and a
(halogenated alkyl)arylamine. More preferfed are water,
hydrogen sulfide, methylamine, ethylamine, n-propylamine,

20 isopropylamine, n-butylamine, sec-butylamine,
tert-butylamine, isobutylamine, 'n-pentylamine,
neopentylamine, isopentylamine, n-hexylamine, n-octylamine,
n-decylamine, n-dodecylamine, n-pentadecylamine,
n-eicosylamine, allylamine, cyclopentadienylamine, aniline,

25 2-tolylamine, 3-tolylamine, 4-tolylamine, 2,3-xylylamine,
2,4-xylylamine, 2,5-xylylamine, 2,6-xylylamine,
3,4-xylylamine, 3,5-xylylamine, 2,3,4-trlmethylaniline,
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sec-butylaniline, isopropylaniline, tert-butylaniline, neopentylaniline,
n- hexyl aniline, n-decylaniline, n-dodecylaniline, n-tetradecylaniline,
napht hyl am ne, anthracenyl am ne, 10 benzyl ani ne,

(2- met hyl phenyl ) net hyl am ne,

(3- et hyl phenyl ) net hyl am ne, (4- et hyl phenyl ) net hyl am ne,

(2, 3-di net hyl phenyl ) net hyl am ne, (2, 4-di net hyl phenyl ) net hyl am ne,

Eg 5- g nethylphenyl)nethylan1ne 15 (2, 6-di et hyl phenyl ) et hyl am ne,
, 4- henyl ) net hyl a (3, 5-di nethylp | am

(2,? 4-tr tﬁy'F K@ﬁnﬂg‘ H@ﬂ%ﬁ’a{h’%ne (2, 3 5- ? gre?%#" i’ﬁ{% f’n@‘?am ne,

20 , 3,65t am ne,

trinmeth yI62 h‘gth}L'PX{"%tEF’ %%@Wé - tr| met p?lennyfn y aann%'lnjéne'

(2,3,4,5 t§tEaﬁﬁtaxH@maBHQiﬁibyiﬁa1nez 3,4, 6 tetramethylaniline,

(2,3, 4,6- tetranethylpheny met hyl am ne, = 25

(2, 3,5, 6-3 e3ranet bglplagmtdnyrinyl aqene, pentamethylaniline,

(pent anet hyl phenyl ) met hyl am ne, (et hyl phenyl ) nmet hyl ani ne,

(n- pr 6pyl eottepyanidtingl,am ne, g+ poppyprinilidme ) net hylisoparopyddaniline,
(n-butyl phenyl ) met hyl am ne, (sec-butyl phenyl)nethyl am ne,

(tert - butytphtwanidimg ani ngec- butylaniline, ert- butylanlline,
(n- pentylphgng;gg%g%h%@ ne. (neo %2% ggheqxtenethylam hexylanillne,
n-octylaniline, n~decylaniline, n-dodecylaniline,
n-tetradecylaniline, naphthylamine, anthracenylamine,

10 benzylamine, _ (2-methylphenyl)methylamine,

(3-methylphenyl)methylamine, (4-methylphenyl)methylamine,
(2,3-dimethylphenyl)methylamine,
(2,4-dimethylphenyl)methylamine,
(2,5~-dimethylphenyl )methylamine,

15 (2,6-dimethylphenyl)methylamine,
(3,4-dimethylphenyl)methylamine,
(3,5-dimethylphenyl)methylamine,
(2,3,4-trimethylphenyl)methylamine,
(2,3,5-trimethylphenyl)methylamine,

20 (2,3,6-trimethylphenyl)méthylamine,
(3,4,5-trimethylphenyl)methylamine,
(2,4,6-trimethylphenyl)methylamine,
(2,3,4,5-tetramethylphenyl)methylamine,
(2,3,4,6-tetramethylphenyl)methylamine,

25 (2,3,5,6-tetramethylphenyl)methylamine,
(pentamethylphenyl)methylamine, (ethylphenyl)methylamine,

(n-propylphenyl)methylamine, (isopropylphenyl)methylamine,
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(- hexyl phenyl ) met hyl am ne, (n-octyl phenyl)nethylam ne, 5
(n-decyl phenyl ) et hyl am ne, (n-tetradecyl phenyl) net hyl am ne,

napht yl met hyl am ne, ant hracenyl net hyl am ne, fl uoronet hyl am ne,

chl or onet hyl am ne, brononet hyl am ne, i odonethylam ne, difl uoronethylam ne,
di chl oronet hyl am ne, 10 di brononet hyl am ne, dii odonet hyl am ne,
trifluoronmethylamne, trichioronethylamne, tribrononethylam ne,
triiodonethylanine 2,2,2-trifluoroethylamne, 2,2,2-trichloroethyl am ne,

fhé}ébiglﬁ}gﬂf Pgéegyg3@é§q¥jﬁtr%§f Oethﬁﬂ?ﬁ hgny&)mé%ﬁ%laﬁaﬁgmtaf
2 SO ST pindi o "5 " o o

2,2,

2,2,2 tr| I I I

3T R Y A encyisnenyi inthyanine.
2,2,2 t“0ﬂKKbkylbhbﬁ@mﬁﬁéﬁﬂﬁﬂimiﬁﬁlne(néodtﬁlﬁhényﬂ)methylamlne

| uoronet hyl )-2,2,2-trifl uoroethyl am ne,

1, 1- bﬁs(t«ncméoymphemwlnmathy&amlnhLor6ethyIan1ne 25
1,1-bis(tribronmonethyl)-2,2,2-tribronoet hyl am

1, 1- b|s(t&ﬁTbﬂbﬁé@ﬁ?W}P®QPZﬁXm¢¥%ﬁééﬂﬁyﬁan1ne nEBPFWGGFHBHGHV?%ﬁ?ne

per chl oro | am n 3 rbronnpropylan1ne er.chi orob m ne
perfluord%%ﬁ$§?ﬁﬁpﬁgme %Qi P %Euorome fimlne

chloromethylamine, bromomethylamine, iodomethylamine,
difluoromethylamine, dichloromethylamine,
10 dibromomethylamine, diiodomethylamine,
trifluoromethylamine, trichloromethylamine,
tribromomethylamine, triiodomethylamine,
2,2,2-trifluoroethylamine, 2,2,2-trichloroethylamine,
2,2,2-tribromoethylamine, 2,2,2-triiodoethylamine,

15 2,2,3,3,3-pentafluoropropylamine,
2,2,3,3,3-pentachloropropylamine,
2,2,3,3,3-pentabromopropylamine,
2,2,3,3,3-pentaiodopropylamine,
2,2,2-trifluoro-1l-trifluoromethylethylamine,

20 2,2,2-trichloro-l-trichloromethylethylamine,
2,2,2-tribromo-1-tribromomethylethylamine,
2,2,2-trilodo-1-triiodomethylethylamine,
1,1-bis(trifluoromethyl)-2,2,2-trifluoroethylamine,
1,1-bis(trichloromethyl)-2,2,2-trichloroethylamine,

25 1,1-bis(tribromomethyl)-2,2,2-tribromoethylamine,
1,1-bis(triiodomethyl)-2,2,2-triiodoethylamine,

perfluoropropylamine, perchloropropylamine,
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per br onopentyl am ne, 5 perchl orohexyl am ne, perfluorooctyl am ne,

per bronooct yl am ne, perfhl orododecyl am ne, perfl uoropentadecyl am ne, 10
per br omopent adecyl am ne, perfluorobutyl am ne, perbronobutyl am ne,

perfhl oropentyl am ne, perfluorohexylam ne, perbronohexyl am ne,

perfhl orooctyl am ne, perfluorododecyl am ne, perbrododecyl am ne,

per chuor opent adecyl am ne, perfl uoroei cosyl am ne, perchl oroei cosyl am ne,
per br onoei cosyl am ne, 2-fluoroaniline, 3-fluoroaniline, 4-fluoroaniline,

2-chloroaniline, 3-chloroaniline, 4-chloroaniline, _2-br il
3- br onpa ML BEOMODEPBNBARNee 15 2- |odoamIlrﬁﬁrélPBEBEmﬁrlﬂyfhé

g gogfgﬂillngl gguggalu roaniline, 3,5-dif lugé%@ﬂkkhg%uﬁylamlne,

AR éhloroanlllne r onoani
5-di br g aniline, 3,5- d| Of
%;%}aﬁ £51! CRDbkbRentylamine,
2,4, 6- tri uoroam??ne9 %%Jgﬂﬁ 6- trlchloroanlléne 2,4, Iﬁwﬁwiﬂmgﬁlline,
2,4,6-tnﬁé¥gggm5bgﬁty§aﬁﬂiéjlfIuoroanlI|ne, perfluorohexylamine,

5 perchlorohexylamine, perbromohexylamine,
perfluorooctylamine, perchlorooctylamine,
perbromooctylamine, perfluorododecylamine,
perchlorododecylamine, perbrododecylamine,
perfluoropentadecylamine, perchloropentadecylamine,

10 perbromopentadecylamine, perfluorceicosylamine,
perchloroeicosylamine, perbromoeicosylamine,
2-fluoroaniline, 3-fluoroaniline, 4-fluoroaniline,
2-chloroaniline, 3-chloroaniline, 4-chloroaniline,
2-bromoaniline, 3-bromoaniline, 4-bromoaniline,

15 2-iodoaniline, 3-iodoaniline, 4-iodoaniline,
2,6-difluorocaniline, 3,5-difluorocaniline,
2,6-dichloroaniline, 3,5-dichloroaniline,

2,6-dibromoaniline, 3,5-dibromoaniline, 2,6-diiodoaniline,

3,5-diiodoaniline, 2,4,6-trifluoroaniline,
20 2,4,6-trichloroaniline, 2,4,6-tribromoaniline,
2,4,6-triiodoaniline, 3,4,5-trifluoroaniline,
3,4,5-trichloroaniline, 3,4,5-tribromoaniline,
3,4,5-triiodoaniline, pentafluoroaniline,

pentachloroaniline, pentabromoaniline, pentaiodoaniline,
25 2-(trifluoromethyl)aniline, 3-(trifluoromethyl)aniline,
4-(trifluoromethyl)aniline,

2,6-di(trifluoromethyl)aniline,
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3'4,5-trichloroaniline, 3,4,5-tribronopaniline, 3,4,5-triiodoaniline,
pent afl uoroani li ne, pentachl oroaniline, pentabronoaniline,

pent ai odoani line, 25 2-(trifluoronethyl)aniline,
3-(trifluoronethyl)aniline, 4-(trifluoronethyl)aniline,

2,6-di (trifluoronethyl)aniline, 31 3,5-di(trifluoronethyl)aniline,
2,4,6-tri(trifluoronethyl)aniline and 3,4,5-tri(trifluoronethyl)aniline.
Pref erred as the conpound (c) are water, hydrogen sulfide , 5

hyl hyl - ' '
f;%lt;”: fos (¥Eﬁ&11&?t5ﬁrn%‘§’f%h§¥ AR3dEHAE 2 n. - ootyl am ne, ant |1 ne.
, 6- t ht hyl
Xy ylﬁnlngF Fﬁd%ﬁ%#i?ﬂﬁ%ﬁgkﬁgi aWi%#Eg)t yl am ne, anthracenxhan1ne

benzyl am enta uor oet hyl am ne, 10

perfluorqﬁrQyFagkgqtﬂ¥¥fq 5RQYH hqghqginéxwfluoropentylan1ne
0

per f 1 uor ohexyl am ne per uorooc y am ne, perfluorododecyl am ne,

per fl uor opentpelesyt-2aianes tnarddm@ﬁaquaﬁwa&er Zhifauogeanshinede3- f
| uoroaniline, 4-f luoroaniline, 15 2,6-dif

| uor o&ni Imaeh@lamdinfd uoethyillamime 2, 4 - @:tdpnyJaMmam liisepropylamine,
3,4,5-trifluoroaniline, pentafluoroanlllne 2-(trifluoromethyl)aniline,
3-(trifl uorbwbyApmisae .l ine, 4S@Frbﬂﬁxﬁﬁﬂkﬁ%yl)anlHﬁﬁ?t butylamine,

2,6-bis(trifluoronmethyl)aniline, 20 3,5-bis i f1 uorqne I i ne and
2,4, 6tr|%f?PPFV&&Wﬁﬂ&hyI?aﬂFFVﬁémqﬁﬁi|c%éﬁi#? preﬁﬂéeg&iyfam ne,
2,4,6-trimethylaniline, naphthylamine, anthracenylamine,

benzylamine, trifluoromethylamine, pentafluoroethylamine,

10 perfluoroproylamine, perfluorobutylamine,
perfluoropentylamine, perfluorohexylamine,
pérfluorooctylamine, perfluorododecylamine,
perfluoropentadecylamine, perfluoroeicosylamine,
2-fluoroaniline, 3-fluorocaniline, 4-fluoroaniline,

15 2,6-difluoroaniline,3,5-difluoroaniline,
2,4,6-trifluoroaniline, 3,4,5-trifluorocaniline,
pentafluoroaniline, 2-(trifluoromethyl)aniline,
3-(trifluoromethyl)aniline, 4-(trifluoromethyl)aniline,
2,6-bis(trifluoromethyl)aniline,

20 3,5-bis(trifluoromethyl)aniline and
2,4,6-tris(trifluoromethyl)aniline. Particularly preferre
are water, trifluoromethylamine, perfluorobutylamine,
perfluorooctylamine, perfluoropentadecylamine,
2-fluoroaniline, 3-fluoroaniline, 4-fluoroaniline,

25 2,6-difluoroaniline, 3,5-difluoroaniline,
2,4,6-trifluorocaniline, pentafluoroaniline,

2-(trifluoromethyl)aniline, 3-(trifluoromethyl)aniline,
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are water, trifluoronethylam ne, perfluorobutylamne, perfluorooctylam ne,
per fl uor opent adecyl am ne, 2-f luoroaniline, 3-fluoroaniline, 4-f

| uoroaniline, 25 2,6-difluoroaniline, 3,5-difluoroaniline,
2,4,6-trifluoroaniline, pentafluoroaniline, 2-(trifluoronethyl)aniline,
3-(trifluoronethyl)aniline, 32 4-(trifluoronethyl)aniline,
2,6-bis(trifluoronethyl)aniline, 3,5-bis(trifluoronethyl)aniline,
2,4,6-tris(trifluoronethyl)aniline and 5 3,4,5-tris(trifluoromethyl)

aniline. The np referred .are . water and pentafluoroaniline. As the
particle %‘d)tﬁﬁu&ﬁi’@ﬁtﬁ"qué{&]a*’??ﬂ used as a carrier is preferably used.
A porousz%%?ﬁg%£§9r9§ih?%o§ﬁH%#%g%§ﬁinﬁE'C'e di aneter is preferred and an

i norgani ¢ Substahce  or I'c polyrrer is preferably used. An

inorganiCs,Wémﬁifhﬁown%mﬂEaﬁbiynes,ed- From a vi ewpoint of particle
size distribution of a polyner = obtained, the particle (d) has a geonetric

st andar d Jdeyj gt 1s ( ek iEnefcfcikd yhyDy anléniehan 2. 5, nore preferabdy not
nore than 15 2.0, and nuch nore preferably not nore than 1.7, wherein the
geonebri G st Aar Uls (evilftliveramse Uagkilanh laneo| The nésh peeféxrtred afenet er
of the particle (d). Exanples of the inorganic substance used as the
particl e vg%Br aard| pepgadilaopsQarislire.is also pernitted to use clay and

20 clay m nerAaSI fhc;rgg?:etilc %r Pé’{” %hgl‘tltx)ﬁ;[i%%cleg gré%%rbaillirsl?sdeé gs% carrier

is preferably used. A porous substance having a uniform
particle diameter is preferred and an inorganic substance or

10 an organic polymer is preferably used. An inorganic substance
is more preferably used.

From a viewpoint of particle size distribution of a polymer
obtained, the particle (d) has a geometric standard deviation |
of preferably not more than 2.5, more preferably not more than

15 2.0, and much more preferably not more than 1.7, wherein the
geometric standard deviation is based on a volume of a particle
diameter of the particle (d4).

Examples of the inorganic substance used as the particle
(d) are inorganic oxides. It is also permitted to use clay and

20 clay mineral. These inorganic substances may be used in a
mixture.

Specific examples of the inorganic oxide include
Si0,(silica), Al,0;, MgO, Zr0O,, TiO,, B,03;, CaO, ZnO, BaO, ThO,
and mixtures thereof such as SiO;(silica)-MgO,

25 Si0,(silica)-Al,0;, SiO,(silica)-Ti0,, SiO,(silica)-V,0s,
SiO,(silica)-Cr;,0; and SiO;(silica)-Ti0,-MgO. Among these

inorganic oxides, Si0O;(silica) and/or Al;0; are/is preferred,
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m xture. Specific exanples of the inorganic oxide include Si02(silica) |,
A1203, MO, Zr02, T102, B203, CaO 2ZnO, BaO, Th02 and m xtures thereof such
as Si02(silica)-MgO, 25 S102 (silica) -A1203, Si02 (silica) -T102, S102
(silica) -V205, S102 (silica) -Cr203 and S102 (silica) -T102- MgO. Anong
these inorganic oxides, SiMilica) and/or A1203 are/is preferred, 33 and
Si02 (silica) is particularly preferred. Incidentally, the above inorganic
oxi de may contain a snmall anount of carbonates, sulfates, nitrates and

o de COMRORRI Sy YT DZGE UBTKR, SATE MIOTR, MRRSOLLALELE00) 3.
clay or A@%vénl'ﬁ%@atnq. OK%&LH‘\{%Y szgf?lhtﬁ’smali'lbéﬁgunfld%y cagﬂgﬁg%sd ay,

al | ophane I Sifnge pyr op m ca group, a nontmorillinite

group, V%rifaltéée,nlatrmsoahheoﬁi@erborﬂ%ryapwklstu%;n K3a¥d o, kjERs i te,
dickite and 10 halloycite. Anpong these, snectite, nontnorillonite,

hect ori t eCaCcOAPSIICOS, NWLSDRPOALL(ESANE, BaSEY,r ENO; AMY (NOW)RDrAl (NOY )¢ and
hectorite are nore preferred. Anpng these inorganic substances, inorganic

oxi de$ arKa.OL5 Ks0i aall LivBed. It is preferable that these inorganic

substances are dried to contain substantially no water, and those dried by
heat - t r eat merkxainRles Ofcthe Elaphereiay MifLr ?r%ka?%dr’baHPBm%rE%t' ances,

whose water. con t cannot be |suaII onfirned, 20 [ 1 d
Aot onpElRRERL SR (ARERRF ple s gonbrrane TS tngorl fe ByRophyiite! o0 O

talc, a mica group, a montmorillinite group, vermiculite, a
chlorite group, palygorskite, kaolinite, nacrite, dickite and
10 halloycite.

Among these, smectite, montmorillonite, hectorite,
raponite and saponite are preferred, and montmorillonite and
hectorite are more preferred.

Among these inorganic substances, inorganic oxides are

15 suitably used.

It is preferable that these inorganic substances are dried
to contain substantially no water, and those drled by
heat-treatment are preferred. The heat-treatment of inorganic
substances, whose water content cannot be visually confirmed,

20 4is usually carried out at a temperature of from 100 to 1500C,
preferably from 100 to 1000C, and more preferably from 200 to
800C. The heating time is not particularly limited, and
preferably from 10 minutes to 50 hours, more preferably from
1 hour to 30 hours. Further, during heating, there can be applled

25 a method of passing a dried inert gas (e.g. nitrogen or argon)
at a fixed flow rate, or a method of evacuating. The method is

not limited thereto.
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preferably from 100 to 1000C, and nore preferably from 200 to 8001. The
heating time is not particularly limted, and preferably from 10 m nutes
to 50 hours, nore preferably from 1 hour to 30 hours. Further, during
heating, there can be applied 25 a nethod of passing a dried inert gas (e.
g. nitrogen or argon) at a fixed flowrate, or a nethod of evacuating. The
nmethod is not |imted thereto. 34 Further, it is permtted to use a

nodi fied inorgani c oxi de obtained by substituting an active hydrogen of a
surface hydraqxi [0 of t Mplols Ic OXi ' ' ' of a
substi tuent. &}éﬁ%ﬁ'f% 'cggel,s e%?‘é’ftg%a ?g lgsu%étr?c?%%\fn%g? gn\gygal%yl:"l% éﬂg?ggup.
Mor e specif4 , fﬁ%ﬁm% t | POT RET: | gesa Luphed Wth a
hal ogenafdeg(fﬁk%ﬁls?}f ta;l's'el'linetﬁ)sc%[rr].%(l)un sulgh&ggi@?ri netfl%/%htlgﬁr%si | ane,

tert-but Wyl etivd G o dre andrgdhiet byide ol th esiviaaiousakdndnof

al kyl di si l'azane conmpound such as 1,1,1, 3,3, 3-hexanet hyl di sil azane. 10 An
aver age pasubsite tdieatet i thfi st d@se nar praf ersbbe tsaapesd L tvendr 86 ablylfrom 5
to 1000 Am nore preferably from10 to 500 um and nore preferably from 10
to 100 / cgwoyp pHoreaneskt i¢al My otheaslareronumesatefdnargeniq §*1488 nore
preferably 0.3 _to 10m /g._ The sgecific iurgace area is_preferably from 10
to 15 100eeaded Wity adhalegerated) 1kyhHii1ene GOBBAURS/ FUCHhBS or gani ¢

| | t.h ticl ' , dit i
ot ectn AT LENfoPR L 6RE  FA-TRuRT1 AlNe chY JOH) G POLIERE oRRT 11 1S
organi ¢ p@irg%a?%l&i&?iéffgéilw | Ngh @ Gl d1edneseRe dompotad Yaehi onal

group or a nctironal group of a non-proton-donating Lew s base is
as 1,1,1,3,3,3-hexamethyldisilazane.

10 An average particle diameter of the inorganic substance
is preferably from 5 to 1000 (m, more preferably from 10 to
500 4m, and more preferably from 10 to 100 4m. A pore volume
is preferably not less than 0.1 ml/g, and more preferably 0.3
to 10ml/g. The specific surface area is preferably from 10 to
15 1000 m?/g, and more preferably from 100 to 500 m’/g.

The organic polymer usable as the particle (d) may be any
organic polymer, and it is permitted to use a mixture of more
than one organic polymer. As the organic polymer, a polymer
having an active hydrogen-carrying functional group or a

20 functional group of a non-proton-donating Lewls base is
preferred.

The active hydrogen-carrying functional group is not
particularly limited as far as it has active hydrogen. Examples
thereof are a primary amino group, a secondary amino group,

25 an imino group, an amide group, a hydrazide group, an amidino
group, a hydroxy group, a hydroperoxy group, a carboxyl group,

a formyl group, a carbamoyl group, a sulfonic acid group, a
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preferred. The active hydrogen-carrying functional group is not
particularly limted as far as it has active hydrogen. Exanples thereof
are a primary am no group, a secondary am no group, 25 an imno group, an
am de group, a hydrazide group, an am dino group, a hydroxy group, a

hydr oper oxy group, a carboxyl group, a fornyl group, a carbanpyl group, a
sulfonic acid group, a 35 sulf inic acid group, a sulf enic acid group, a
thiol group, a thiofornyl group, a pyrrolyl group, an im dazolyl group, a

pi peridyl gr , an jindazolyl gr r I hem
preferrexfﬁigiﬁ%ﬁiQEﬂ St ihit o ﬁggﬁg%egﬂgéggﬁ a??ég dnfggﬂgg%ugfggﬁgi%ino
group, an.,a u Wy , y dr,Qx Fe1VToN f oup, a
car boxyl %@%%&%guﬁ%ﬁ?é g]agﬁﬁgggg%pggraug't ﬁ?&olﬁ'“g'roup.lﬂlg'ar I cu 'a(r“jély Bref
erred i s @gui{@FY gPSUHO &) Olifda o FPTOFEGEY &NENY E4HNRzoBPLagHeepgroup or
a hydroxy “group. f%ese groups may be substituted with a hal ogen atom 10
or a hydrxgerid arhehi 0 Uir &bt ngd 11 4 ca Afr e bypramat nosgrdap, f ansecondarygr oup of
a non-proton- donating Lewis base is not particularly limted as far as it
i s a Puncamimalgmpupp amdwiime grioad .s apagmiger groxdPeofnalMifg 8BCHREI ve

hydrogen atom Specif ic exanples thereof are a pyridyl grou an, N
subst i t ute®YBF A%y GXPHPy| agf%ﬁ'ﬂylaQF‘F\P%ut%ﬁaﬁh"éﬁPJi 9 3? ﬁg%ﬁﬁ?iﬁ

L BB L B Ko AR A BB P o,
b, o b BB Beopsty U LA LR hn Rl ot ob ppasth )
group, angsbily! O HYWIuek Gy be substituted with a halogen atom
10 or a hydrocarbon group having 1 to 20 carbon atoms.
The functional group of a non-proton-donating Lewis base
is not particularly limited as far as it i1s a functional group
having a Lewis base portion containing no active hydrogen atom.
Specific examples thereof are a pyridyl group, an N-substituted
15 imidazolyl group, an N-substituted indazolyl group, a nitrile
group, an azido group, an N-substituted imino group, an
N,N-substituted amino group, an N,N-substituted aminoxy group,
an N,N,N-substituted hydrazino group, a nitroso group, a nitro
group, a nitroxy group, a furyl group, a carbonyl group, a
20 thiocarbonyl group, an alkoxy group, an alkyloxycarbonyl group,
an N,N-substituted carbamoyl group, a thioalkoxy group, a
substituted sulfinyl group, a substituted sulfonyl group and
a substituted sulfonic acid group. Preferred is a heterocyclic
group, and more preferred is an aromatic heterocyclic group
25 having an oxygen atom and/or a nitrogen atom in the ring.
Particularly preferred are a pyridyl group, an N-substituted

imidazolyl group and an N-substituted indazoyl group, and the
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an N, N-substituted carbanoyl group, a thioal koxy group, a substituted

sul finyl group, a substituted sulfonyl group and a substituted sulf onic
acid group. Preferred is a heterocyclic group, and nore preferred is an
aromatic heterocyclic group 25 having an oxygen atom and/or a nitrogen atom
in the ring. Particularly preferred are a pyridyl group, an N-substituted

I m dazolyl group and an N-substituted i ndazoyl group, and the 36 nost
preferred is a pyridyl group. These groups may be substituted with a

ol o8en MR YrdrLYLEE°RE PRNAIURINBNLNG Tl P QRO U, A amount

'?nﬂ .

of the acti've ogen- carry onal group or  the functiona

group of &w@f@g@&%fh %Oﬂﬁtlbgﬂnl—ﬁ%ﬁ @@%ﬁhg@rd&traw greubanbyihyni ted.
It is preferably from0O. 01 to 50 mmol/g, and nore preferably fromO0.1 to
20 mol / g td 2@resrvénaatemar, anount of the functional group per g of the
organi ¢ polyner. The functional group-carrying organic polynmer can be 10
obt ai ned, for Zaxamplhet dfythermpdlyerbydzoggnacapnyieg fungtigpnahgraupi ve
hydrogen- carrying f unctional group or the f unctional _group of a

non- pPot At ddeafpngtienpd gBeED A% anpee-PRAkOBnAONBELY A ¢WED DS Sen38t ur at ed

, I e i d q .
Ségﬂﬁer i %%fégﬁﬁiglﬁi%%#%&i%?%ﬂ”é‘?%’{p%e%?esraﬁiﬁé?%m BB s e
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the acti vgn Qg QN he Fdnd i dl G Al lped QUBEOkKENBrGHASL pBaimaroup of
20 a non -proton -donating Lew s base and nore than one pol ynerizabl e
The functional group-carrying organic polymer can be
10 obtained, for example, by homopolymerizing a monomer having
the active hydrogen-carrying functional group or the functional
group of a non-proton-donating Lewis base and more than one
polymerizable unsaturated group , or copolymerizing said
monomer and another monomer having a polymerizable unsaturated
15 group. At this time, it is preferred to additionally
copolymerize a crosslinking polymerizable monomer having two
or more polymerizable unsaturated groups.
Examples of the monomer having the active
hydrogen-carrying functional group or the functional group of
20 anon-proton-donatingLewisbase andmore thanonepolymerizable
unsaturated group are monomers having the above-mentioned
active hydrogen-carrying functional group and more than one
polymerizable unsaturated group, and monomers having the
above-mentioned functional group having a Lewis base portion
25 containing no active hydrogen and more than one polymerizable

unsaturated group. Examples of the polymerizable unsaturated

group are an alkenyl groups such as a vinyl group and an allyl
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unsat urated group are nononers having the above-nentioned active

hydr ogen-carryi ng functional group and nore than one polynerizable

unsat urated group, and nononers having the above-nentioned functional
group having a Lewis base portion 25 containing no active hydrogen and nore
t han one pol ynerizable unsaturated group. Exanples of the pol ynerizable
unsaturated group are an al kenyl groups such as a vinyl group and an allyl
37 group, and an al kynyl group such as an ethyne group Exanpl es of the

o nOTel S, [ 2| APDHG C9EBRBALLER Ao WS MRl Yty ANC MOre Lhan

one pon abl e unSat ur are a vinyl I 'ning prinmary

amne, a v' ny'Ex%ngfl%boofQHE%de%ﬁﬁ&@ﬂQg’"t)ﬁe%ﬁ?ﬁxe ﬁydi—ayéngéﬁflﬁyﬁﬁ’@t ai ni ng
am de conpound and a vinyl group-containing hydroxy conpound. Specific

exanpl es fdirieidnal ypl egid adyle) allanconeNp b 2yReopeapl paahseturated

N—(l-ethenyl)-N—nethyIanine, N- ( 2- propenyl ) - N- et hyl am ne, 1-ethenyl am de,
10 2- propprodmmanke,a Nt hyd e dup et dretad 5 bmg der imakyreamime ( 2a pyopehyl ) am de,
vinyl al cohol and 2-propen-l1-ol and 3-buten-l-ol. Specific exanples of the
nnnonérIﬂﬁnunrqqnidinkngcﬁﬁ#ogﬂﬁix)amkn¢ngaaVL@m}39%%BE geRtASALRGNt ai ni ng

no active drogen and 15 nore than one pol riza unsat ur at ed _group
are Vi nylaﬁﬁrﬁlq‘?jlct?é‘Poqﬂ%?Pél\PsW W%’lcpﬁ“déggﬂ éfgrm‘y compound.

Uhast o et et SRR Suorddf SEOK; gyngmﬁﬁfggm a pol ymeri zabl e

unsat ur at&tt Tehe? %-01 ns an romafl c vinyl

EOEE?EQS* @%R&pé«gﬁf)émfnéxa:ﬁrpl £SetHEh$O] - R e ShPYERDRe , PT OPY! ene,
N-(2-propenyl)-N-methylamine, l-ethenylamide,

10 2-propenylamide, N-methyl-(l-ethenyl)amide,
N-methyl-(2-propenyl)amide, vinyl alcohol and 2-propen-l-ol
and 3-buten-1l-o0l.

Specificexamplesof themonomerhaving the functional group
having a Lewlis base portion containing no active hydrogen and

15 more thanonepolymerizable unsaturatedgrouparevinylpyridine,
vinyl(N-substituted)imidazole and
vinyl(N-substituted)indazole.

The other monomers havingapolymerizable unsaturated group
include ethylene, @ -olefins and aromatic vinyl compounds, and

20 specific examples thereof are ethylene, propylene, l-butene,
l-hexene, 4-methyl-l-pentene and styrene. Preferred is ethylene
or styrene. These monomers may be used in a combination of two
or more.

As specific examples of the crosslinking polymerizable

25 monomer having two or more polymerizable unsaturated groups,
divinylbenzene can be given.

An average particle diameter of the organic polymer is
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1- hexene, 4-net hyl -1 - pentene and styrene. Preferred is ethylene or styrene.
These nononers may be used in a conbination of two or nore. As specific
exanpl es of the crosslinking polynerizable 25 nonomer having two or nore
pol ymeri zabl e unsaturated groups, divinylbenzene can be given. An average
particle dianmeter of the organic polymer is 38 preferably from5 to 1000
Un and nore preferably from10 to 500 Am A pore volune is preferably not
| ess than 0.1 n1/g, and nore pref erably 0. 3 to 10 m/g. A specif ic surf

5t o 500 AREFEARLY S35 ot ant 0D hUTh MBS TR SaRE € RORYRY: SoaRe b T2a ro
contain g;%sfﬁgt'ﬁ' S BOpYELAL. 18- LPOSEL 1 68 DYecboBlag 61 2ARTRR! are

pref erre heat - ani c nmers ose wat er- cont ent

cannot beng pigae! idré?@f:h’bﬁ!gdo 3Gd qoumzabl yAcs?gédm@téhx@ta@ hegpeigt ure of
from30 to 4000C,~ preferably from50 to 200C, and nore preferably from 70

to 150 @refebudIiedincny 10 > 19000’ pgL t andl moky breféeablanfiropr&bder ably
from30 minutes to 5 0 hours, nore pref erably f rom 1 hour to 30 hours.
Furt hér, thnEOanﬁégtlng, there can be 15 used a nethod of passing a dried

inert gas (e. nitrogen or on) at a fixed f lowrate, or a_ nethod of
evacuat i ng. lﬁePﬁ‘@éei%aWeﬁ 14 3 (e SN ARIPLTIRO FFReFF REPHE18fe in

cont act i TP 4Rt 3R BURE A4 DhEY 18) WersR. (A Ao R) AHER ae anat he.
An heat-treatment are preferred. The heat-treatment of organic
polymers, whose water content cannot be visually confirmed,
10 is usually carried out at a temperature of from 30 to 400C,
preferably from 50 to 200C, and more preferably from 70 to
150C. The heating time is not particularly limited, and
preferably from 30 minutes to 50 hours, more preferably from
1 hour to 30 hours. Further, during heating, there can be
15 used a method of passing a dried inert gas (e.g. nitrogen
or argon) at a fixed flow rate, or a method of evacuating.
The method 1s not limited thereto.
The modified particle in accordance with the present
invention is a modified particle obtained by contacting the
20 above-mentioned (a), (b), (c) and (d) with one another. An
order for contacting (a), (b), (c) and (d) is not particularly
limited, and the following orders are enumerated.
<1> Acontact product obtained by contacting a contact product
between (a) and (b) with (c) is contacted with (4).
256 <2> Acontact product obtained by contactingacontact product
between (a) and (b) with (d) is contacted with (c).

<3> Acontact product obtained by contactingacontact product
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order f or contacting (a) , (b) , (c) and (d) is not particularly I|inmted,
and the following orders are enunerated. < 1 > A contact product obtained
by contacting a contact product between (a) and (b) with (c) is contacted
with (d). 25 < 2 > A contact product obtained by contacting a contact
product between (a) and (b) with (d) is contacted with (c). <3 > A
contact product obtained by contacting a contact product 39 between (a) and
(c) with (b) is contacted with (d). <0 A contact product obtained by

tact i t duct. b d ith, ] d
oth by BhBSan D) B Sih Rt B e o eRoEtd iR (et "product
bet i ] t i < duct
obt o ned 1 AR fdchETb Aty LB SIHAELT bl il bilg soBntalritbdsty b OflC
contact eqhddhdehl) a)<ahd A Fam gt (87094cClctabred WY taONLAGLIing a

contact product Dbetween (b) and (c) with (a) is contacted with (d). 10 < 8
> A cont agd)> Breshiescofrodiast by tadneaat by et otingta pondact pheduetn (b)
and (c) with (d) is contacted with (a). <9> A contact product obtained by
cont abt i metweent dat) ancduct) wektheéh) (B amhiahtedtwith) (ic9 .cont act ed
with (c). <10> A contact product obtained by contacting a contact product
15 bet weeff X B)cemtiac i PEAGUC |t o tiad nashPE QU dF Fhng R cortact ottt

d bt ai ned | . d b d (d) with
(a) 1's chrieesn (hon ol (AhBefulcliidaes’ sritine OB HERBa B) cont act i ng a
cont act prAdycton PELpSRn d el B8 didledtbitdilad 81 i B6hedoY dHohdbe 20 AS

the conta er, preferred 1st a e-nent1 one
between (b) and (c) with (a) is contacted with (4d).

10 <8) Acontact product obtained by contactingacontact product

between (b) and (c) with (d) is contacted with (a).

<9> A contact product obtained by contacting a contact product
between (b) and (d) with (a) is contacted with (c).
<10> A contact product obtained by contacting a contact product
15 ©between (b) and (d) with (c) is contacted with (a).
<11)> A contact product obtained by contacting a contact product
between (c) and (d) with (a) is contacted with (b).
<12> A contact product obtained by contacting a contact product
between (c) and (d) with (b) is contacted with (a).
20 As the contact order, preferred is the above-mentioned
<1>, <2>, <3>, <11> or <12>.

It is recommendable to carry out the contact treatment
under an inert gas atmosphere. A treating temperature is usually
from -100 to 300C, and preferably from -80 to 200C. A treating

25 time is usually from 1 minute to 200 hours, and preferably from
10 minutes to 100 hours. It is permitted to carry out such a

treatment'using asolvent or directly treat the compounds without
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<1>, <2>, <3>, <11> or <12>. It is recommendable to carry out the contact
treatnent under an inert gas atnosphere. A treating tenperature is usually
from- 100 to 3001C, and preferably from-80 to 200 - C Atreating 25 tine
is usually from1 mnute to 200 hours, and preferably from 10 mnutes to
100 hours. It is permtted to carry out such a treatnent using a solvent
or directly treat the conpounds w thout 40 use of any solvent. As the
solvent, those inert to either respective conponents to be contacted or

the cont e IOUHY SPREA{ed by the contact when used are usually used.
In the case where respective 5 conponents are contacted step by step as

descri bed aboves thes61vefita thase el €ta edehedive sy otente composentsh, for
exanpl e, the above-nentioned conponent (a) , but the sol vent does not
react wtdba catactedroadthe oditzaackeproducdst abtahgehey chvepoorhacta)
wi t h anot her conponent. In such a case, the solvent can be used 10 in a
cont act opematisedwaseciuswaldy coaedet Iir othhet caser adakedregpeshéve
conponent. There are exenplified the foll ow ng sol vents whi ch. shoul d be

appr opr i AABENATKES AHEI SORERT FEd 1R eRHBY i THAR B8AdeFFrLRR% AP nERe T  anpl es

of solvents usabl e are non-pol ar ol vents suych al i phatic drpcar bon
sol vent s Hha SF8eatiere s ﬂ?ﬁ?%ﬁ%r Ve\s/‘bII vERE saI’IgEBOI t ?&W@II‘IIBS gﬁ%h as

hal i d I h I l_goh I I
nat e Pyl Syen L0k SRR 32007 Shs P e R

érrvatrves, rile solven

COMPOLNASy s NS RPAYE Hrd UL SHthhe AP RIAYACLIAGCHES ConfpiRlENRa) her eof
phati1 c hydrocarbon sol vents such "as 20 butane, pentane, hexane,
hept ane, pCi@RGother component. In such a case, the solvent can be used
10 in a contact operation wherein said contact product is regarded
as one component. There are exemplified the following solvents,
which should be appropriately distinguished in the applications
in such a manner. Examples of solvents usable are non-polar
solvents such as aliphatic hydrocarbon solvents and aromatic
15 hydrocarbon solvents and polar solvents such as halide solvents,
ether solvents, alcohol solvents, phenol solvents, carbonyl
solvents, phosphoric acid derivatives, nitrile solvents, nitro
compounds, amine solvents and sulfur compounds. Specific
examples thereof are aliphatic hydrdcarbon solvents such as
20 butane, pentane, hexane, heptane, octane,
2,2,4-trimethylpentane and cyclohexane, aromatic hydrocarbon
solvents such as benzene, toluene and xylene, halide solvents
such as dichloromethane, difluoromethane, chloroform,
1,2-dichloroethane, 1,2-dibromoethane,

25 1,1,2-trichloro-1,2,2-trifluoroethane, tetrachloroethylene,

chlorobenzene, bromobenzene and o-dichlorobenzene, ether
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2,2,4-trinmethyl pentane and cycl ohexane, aromatic hydrocarbon solvents such
as benzene, toluene and xyl ene, halide solvents such as dichl oronethane,

di fl uoronet hane, chloroform 1, 2-dichloroethane, 1, 2-dibronpethane, 25
1,1,2-trichloro-1,2,2-trifluoroethane, tetrachl oroethyl ene, chlorobenzene,
br onobenzene and o-di chl orobenzene, ether 41 solvents such asdi net hyl

ether, diethyl ether, diisopropyl ether, di-n-butyl ether,

met hyl -tert-butyl ether, anisole, 1,4-dioxane, 1,2-dinmethoxyethane,

bi s( 2- metdumeyeat ty s hchheTime #1811 @byélr pltieahyard Heat,raihyssmpypy@he théeohol

sol vents such as 5 nethanol, ethanol, 1-propanol, 2-propanol, 1-butanol,

2- but anoldi-z+mityil - | -¢tlogmnol ,me8thel hyért-butwhol , etlbgrl oheannsblebenzy

al cohol, ethylene glycol, propylene glycol, 2-nethoxy ethanol, 2-ethoxy

et hanol , 1di&tdidxare gllyoldimegthayetinane gbisdR -medhgkyedhyll) phbas)

sol vents such as phenol 10 and p-cresol, carbonyl solvents such as acetone,
et hyl nettgtrahedepfuray anhifinahyArapyrad  adhGaRPdcsSo koS KuGgs, butyl

acetate, ethylene carbonate, propylene carbonate, N, din&tgngorganide,
N, N- dPret®§RaRe i d&thsgoln rre%h%F%%?h ol (T&TEP phor 7 BU48PgL-
derivativ such as 15 hexanget hyl phosph triamde rie osphat e,
nitrile éih%&ﬁ&%féuch a '%%E?%%T FPFg?gég%pionitgi ggggécgi%gﬁkngre and
benzon! ! L4 ol 4400 £ OBRRYY4% BSeBhbigHE 1RGN ody 140bERYERE, am ne
sol vents suchas pyridine, “piperidine an nmorphol i ne, and sul fuf conpounds
such as dj Il fdsp! feidlsl and - Aoty f dtdmol,n dhetegaenehegeyaotont act
product (e) obtained by
triethylene glycol and glycerol, phenol solvents such as phenol
10 and p-cresol, carbonyl solvents such as acetone, ethyl methyl
ketone, cyclohexanone, acetic anhydride, ethyl acetate, butyl
acetate, ethylene carbonate, propylene carbonate,
N,N-dimethylformamide, N,N-dimethylacetamide and
N-methyl-2-pyrrolidone, phosphoric acid derivatives such as
15 hexamethylphosphate triamide and triethyl phosphate, nitrile
solvents such as acetonitrille, propionitrile, succinonitrile
and benzonitrile, nitro compounds such as nitromethane and
nitrobenzene, amine solvents such as pyridine, piperidine and
morpholine, and sulfur compounds such as dimethylsulfoxide and
20 sulfolane.
In the case where a contact product (e) obtained by
contacting (a), (b) and (c) with one another is contacted with
the particle (d), namely in the above-mentioned <1>, <3> and
<7>, the above-mentioned aliphatic hydrocarbon solvents,

25 aromatic hydrocarbon solvents or ether solvents are preferred

as a solvent (sl) used for the production of the contact product
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contacting (a) , (b) and (c) with one another is contacted with the
particle (d), nanely in the above-nentioned <1>, <3> and <7>, the
apove-nentioned aliphatic hydrocarbon solvents, 25 aronmatic hydrocarbon
solvents or ether solvents are preferred as a solvent (Si) used for the
production of the contact product 42 (e) . Wiereas, a polar solvent is
preferred as a solvent (s2) wused for contacting the contact product (e)
and the particle (d) with each other. There is known an ET N val ue as an
index 5 imgicating a polarity of a solvent (C. Reichardt, "Solvents and
Sol vents Effects in Organic Chem stry", 2nd ed., VCH Verlag (1988)).
Particul arly pwefegfd=ff, iaSpala@l ¥6DvendtisipiaRerrdd Ms-a! s6Ivend. {s2 Fxanpl es
of such a solvent are dichloronethane, dichlorodifl uoromethanechl oroform
1, 2- di chluwwegktfloaneonthHetingr dihler condilcdnproduct (e) and the particle
1,1,2-trichloro-1,2,2-trifluoroethane, tetrachlorgethylene, chlorobenzene,
br onobenZdhe witdh diash (Qfdlﬁﬁ}zéff@r%irﬁatmwmtﬁfer% dVéinWI agt aprindex
d||sogropyl ether, di-n-butyl ether, neth tert- but | ether, anisole,

1, 4- dP oxardicating ARMAGEER Sfea SA1MENtH éh et'Rolvepts and

tetrahydrofuran te rah dro yran t hano) ethan - pr I
2- pr opandiOL Ve % feé}é? txy pTO%%(FIO?& ﬁ&?n‘g?f}a%ut anol ,
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acet one, H&' acet?ﬁ Aﬁﬁef%yl egyghggeﬁarg%rﬁ,enacceg%é: &‘f@ﬂ(ﬂ&fgﬁethgﬁgy'

acet at e, utyI ne carbonate, propyle

dichlorodifluoromethanechloroform, l,2-dichloroethane,
10 1,2-dibromoethane, 1,1,2-trichloro-1,2,2-trifluoroethane,
tetrachloroethylene, chlorobenzene, bromobenzene,

o-dichlorobenzene, dimethyl ether, diethyl ether, diisopropyl
ether, di-n-butyl ether, methyl tert-butyl ether, anisole,
1,4-dioxane, 1,2-dimethoxyethane, bis(2-methoxyethyl) ether,
15 tetrahydrofuran, tetrahfdropyran, methanol, ethanol,
l-propanol, 2-propanol, 1l-butanol, 2-butanol,
2-methyl-1-propanol, 3-methyl-1l-butanol, cyclohexanol, benzyl
alcohol, ethylene glycol, propylene glycol, 2-methoxy ethanol,
2-ethoxy ethanol, diethylene glycol, triethylene glycol,
20 acetone, ethyl methyl ketone, cyclohexanone, acetic anhydride,
ethyl acetate, butyl acetate, ethylene carbonate, propylene
carbonate, N,N-dimethylformamide, N,N-dimethylacetamide,
N-methyl-2-pyrrolidone, hexamethylphosphate triamide,
triethyl phosphate, acetonitrile, propionitrile,
25 succinonitrile, benzonitrile, nitromethane, nitrobenzene,

ethylenediamine, pyridine, piperidine, morpholine,
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carbonate, N, N-dinethyl formam de, N, N-di net hyl acetam de,

N- et hyl - 2- pyrrol i done, hexanet hyl phosphate triam de, triethyl phosphate,
acetonitrile, propionitrile, 25 succinonitrile, benzonitrile, nitronethane,
ni trobenzene, ethyl enediam ne, pyridine, piperidine, norpholine, 43

di et hyl sul f oxi de and sul fol ane. More preferred as the solvent (s2) are

di net hyl ether, diethyl ether, diisopropyl ether, di-n-butyl ether, nethyl
tert-butyl ether, anisole, 1,4-dioxane, 1,2-dinmethoxyethane, 5

bi s(2- met dyy@iyvdd1 L4 Pede 4847 SRYEsLAN6aN, tetrahydropyran, methanol,

et hanol , 1-propanol, 2-propanol, 1-butanol, 2-butanol, 2-nethyl-I-propanol,
3-net hyl -1 -but angde ahes@n thersllvedtc qkel), agehylineengliyeeher,
propyl ene gl ycol, - met hoxy et hanol, 2-ethoxy ethanol, diethylene glycol

and 10 trdbéttyyEnetpéycoldiiBapriopyllardthey efdem-adshtaye etherpumgkhgilher
met hyl tert-butyl ether, 1,4-dioxane, tetrahydrofuran, nethanol, ethanol,
1- pr opancter-uphretiherl bmimedle, 124bdiaexene,2lpdtfigmethprypshahe,
3-nmet hyl -1 -butanol and cycl ohexanol. The nost preferred are tetrahydrof
ur an, Snetibho? -metiloxyekhivl ) ethanpiedrahydrofyremanbptrabygrepyran,
above-nenti gned solvent (s2), it is Bernitted to use a m xed solvint of

t hese polBetRIAULNt s edh@ \ rocéfBEﬂ agB}vem%ipqﬁquﬂ}hyd?éEHFBBﬂ
SOl vents 2 SRR xe R LTy 2L bBORANS YT oot hgR R EBLERRS
solvents af .1 S8R0 27 bRV fodHih [ BEnPYERAAVN S S5Pi éndbEyRol,
2-methoxy ethanol, 2-ethoxy ethanol, diethylene glycol and
10 triethyleneglycol. Particularlypreferred aredi-n-butyl ether,
methyl tert-butyl ether, 1l,4-dioxane, tetrahydrofuran,
methanol, ethanol, l-propanol, 2-propanol, 1-butanol,
2-butanol, 2-methyl-1l-propanol, 3-methyl-1-butanol and
cyclohexanol. Themost preferred are tetrahydrofuran, methanol,
15 ethanol, l-propanol and 2-propanol.

As the above-mentioned solvent (s2), it 1is permitted to
use a mixed solvent of these polar solvents and hydrocarbon
solvents. As the hydrocarbon solvents, the above-exemplified
aliphatic hydrocarbon solvents and aromatic hydrocarbon

20 solvents are used. Specific examples of the mixed solvents of
the polar solvents and the hydrocarbon solvents are a
hexane/methanol mixed solvent, a hexane/ethanol mixed solvent,
a hexane/l-propanol mixed solvent, a hexane/2-propanol mixed
solvent, a heptane/methanol mixed solvent, a heptane/ethanol

25 mixed solvent, a heptane/l-propanol mixed solvent, a

heptane/2-propanol mixed solvent, a toluene/methanol mixed
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hexane/ met hanol mni xed sol vent, a hexane/ ethanol mnixed solvent, a
hexane/ 1- propanol m xed sol vent, a hexane/ 2-propanol m xed solvent, a
hept ane/ met hanol m xed sol vent, a heptane/ethanol 25 m xed solvent, a
hept ane/ 1- propanol m xed sol vent, a heptane/2-propanol m xed solvent, a
t ol uene / met hanol m xed 44 solvent, a tol uene/ethanol m xed solvent, a

t ol uene/ 1- propanol m xed solvent, a toluene/2-propanol m xed solvent, a
xyl ene/ met hanol m xed sol vent, a xyl ene/ et hanol m xed solvent, a

xyl ene/ 1-ps Dpaip! at §e4e RO} ¥ERANSNGhiked/ 58 NQERLPrPRBNALNEI/ Xe@ropaabient .
Preferabl e are a hexane/ net hanol mni xed sol vent, a hexane/ethanol m xed

sol vent , midbept apeigehbanola nmveaded® ABropandleptmiré @t haodirentxeda
solvent, a toluene/nethanol mxed solvent, a toluene/ethanol m xed

sol vent, sykehe reétrahahalixed seliventyenkydadedexhbond/mitexhsbolrendd
solvent. More preferred 10 are a hexane/ nmet hanol m xed sol vent, a
hexane/ etdxydlenei/le@ropanodmixed sollyend/ and Baridleng AP BeRarol maxgda

t ol uene/ ethanol m xed solvent. The nost preferred is a tol uene/ethanol

n xed® sofQkyent A Brefsrebds Srecthdiffaney neidangtispbred ngfdvenftxed 15

| vent i f er apl 0 t0 50% byvol une, f ly .f 15
o 3006 byRoEREnEe CRARe hILRE Ry s B RtAD SR G BURES SCAPeBbe ar ned
b tacti \ .  t t.h j ' h
e rel o b of@eahiesSehatl, Wixdd | BothEnR] O] SofERhRERGHL thikelaC

gg[g"em e?ssggvé’ﬁﬁ,g f’gQ%géH&%PRQnSQ' ¥eREdasoeL bR at Et?_la%yﬁ.atthﬁ%bh or the
. gard, 1t 1s preferred that a fine interval from
conpl eti opiRéd kA vedH &¢d a xylene/ethanol mixed solvent . More preferred
10 are a hexane/methanol mixed solvent, a hexane/ethanol mixed
solvent, a toluene/methanol mixed solvent and a toluene/ethanol
mixed solvent. The most preferred is a toluene/ethanol mixed
solvent.
A proportion of ethanol in the toluene/ethanol mixed
15 solventispreferablyfroml0to50%byvolume, andmorepreferably
from 15 to 30% by volume.
In the process wherein the contact product (e) obtained
by contacting (a), (b) and (c) with one another is contacted
with the particle (d), namely in the above-mentioned <1>, <3>
20 and<7), it is permitted to use the hydrocarbon solvent as either
the solvent (sl) or the solvent (s2). In this regard, it is
preferred that a time interval from completion of the contact
of (a), (b) and (c) to the contact between the obtained contact
product (e) and the particle (d) is shorter. The time interval
25 is preferably from 0 to 5 hours, more preferably from 0 to 3

hours, and the most preferably from 0 to 1 hour. A temperature
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of (a) , (b) and (c) to the contact between the obtained contact product
(e) and the particle (d) is shorter. The tine interval 25 is preferably
fromO to 5 hours, nore preferably fromO to 3 hours, and the nost
preferably fromO to 1 hour. A tenperature 45 at which the contact product
(e) and the particle (d) are contacted wth each other is usually from
-100 to 400C, preferably from -20 to 20 0 C, and the nost preferably from
-10 to 100C. In the above-nmentioned <2>, <5> <6>, <8> <9> <10> <11> 5

and < 12>t ghiBRknehordhayeppBahtoned a&ﬁi‘t]ﬁ@b&&‘t&@'l\éeﬁrﬁ)s Bé chakactedol vents
can be used. The non-pol ar solvents are nore preferable. Because, it seens

that the oM adcicAtiest ikewaan1yarramnd-{0d tangoThe peeiteaab 1 eduft
obtai ned by contacting the contact product between (a) and (b) with (c)

gener al | y-2xhtdi20€ ,| and Gsoimdst ignefexrdbiey nfxompot B0 ol Veht.,, and
therefore, when (d) exists in the reaction systemat the time when such

contact produdintheahpriutentioned s2aduc®d, €ont-ath> pkfeuct k0 ar €1dvr e
steadi_l y pre%gitated on the surface of (d) rather than exist in_the

non- p8l araRdK¥eAr eidhahhe AReVEsmeRtl gastnes sPat 8T SOy ents @RprlpT

D] €0t O b2 e CTRATR ol SHRCE LS SRIBURo L LRLR0E ()

t hat . ial | [ f ] ' i ded
that & moteseTaRT & o ernenBak Bl doiSadh pREaNSsTHREHE8A 0 | hg (e80ty Dy

(a): (D) :add) the lcoktabe phofuct’dbtzmined My (Lonther 20GVEnEXBLATALAN (1),
mis a valence of M.) In"the above expression (1), y IS preferably a
nunber ofproduct between (a) and (b) with (c) generally exhibit a low
10 solubility to the non-polar solvent, and therefore, when (d)
exists in the reaction system at the time when such contact
products are produced, the produced contact products are more
steadily precipitated on the surface of (d) rather than exist
in the non-polar solvent, so that the contact products are more
15 easily subjected to fixation.
Amounts of respective compounds (a), (b) and (c) mentioned
above are not particularly limited. However, it is preferred
that y and z substantially satisfy the following expression (1),
provided that amolarratioof the amounts of respective compounds
20 is expressed by (a): (b): (c) = 1: y: =z.
Im -y - 2z| =1 (1)
(In the ébove expression (1), m is a valence of M)
In the above expression (1), vy is preferably a number of
from 0.01 to 1.99, more preferably from 0.10 to 1.80, much more

25 preferably from 0.20 to 1.50, and the most preferably from 0.30

t01l.00. Asimilarly preferable range of z in the above expression
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ffrom0. 01to 1. 99, nore pref erably f romO0. 10 to 1. 8 0, nuch nore
25 preferably f romO0O. 20 to 1. 50, and the nost pref erably from0O. 30 to
1. 00. Asimlarly pref erable range of z in the above expression 46 (1)
can be determned by m y and the above expression (1). |In a practical
contact treatnent of the conpounds, it is usual that the anmbunts used
delicately fluctuate even if the conpounds are to be used so as to
perfectly satisfy the above 5 expression (1) , or taking sone anounts of

unr eact edi CPIPANES At OrBLRSd I8y ahi 0P, ahBetREVEPbGet 8xPLe¥5€EnaY &) SOMEWhAL
I ncreased or decreased. The phrase "substantially satisfy the expression

(1) " does not reanpthatithe exptesstitredtherits offethecddnypeaidsy iiadis but it
is included to intent to obtain an object product, which 10 will be

obt ai ned wéeml cthe tadthen@amespec ised dedijoated yi f laatpladre eveni dfsshesfyi ng
the expression (1). In preparing the nodified particle in accordance with
the preseomPoun@stdnm tq be ysgdr aPtaedte PaRRRUPRY Aadiipfyetbennheves
proportion of (d) to (a), provided that a typical netal atom 15 ori_ginated

from Pa) HFRELDAHLRR ridd) 1 PTa tAEANECFEMBABI WL I8f WERESEEnGOTRPURAT (d)
e o Rkp SopLA8Pab S Che Rngink g S RREB R A cnihat S5 HRR. e
f the typical netal wned in 1. i LGle. 20 Af
Cer conpl G o dr st ThRBIERNS caBRarant sdady HAELERY RCEBREERELA
recomendab € gh@s Y He e hbRbhe@xpPeds 18 (1§a pOPre by BRE 1BEQEAGDS. I N

heating, It is preferred to use a solvent having a higher boiling point to
make t he hegptitgst ERPRE@é A iRtehtht§taimahhébjeé€pabdaudt i s#hpehnitt ed

to substitute the

10 will be obtained when contacting respective compounds in amolar
ratio satisfying the expression (1).

In preparing the modified particle in accordance with the
present invention, it is permitted to appropriately determine
a proportion of (d) to (a), provided that a typical metal atom

15 originated from (a) and contained in a particle obtained by
contacting (a) and (d) with each other is controlled so as to
be preferably not less than 0.1 mmol, and more preferably from
0.5 to 20 mmol, in terms of a mol number of the typilcal metal
atom contained in 1 g of the obtained particle.

20 After completion of the contact treatment as mentioned
above, it 1s recommendable to apply heating, so that the reaction
further proceeds. In heating, it is preferred to use a solvent
having a higher boiling point to make the heating temperature
much higher. In this regard, it is permitted to substitute the

25 solvent used for the contact treatment with another solvent

having a higher boiling point.
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25 solvent used for the contact treatnent with another solvent having a
hi gher boiling point. 47 As a result of such a contact treatnent, at | east
one of the starting (a), (b), (c) and/or (d) may remain as an unreacted
material in the nodif ied particle in accordance with the present

I nvention. However, when it is applied to polynerization 5 acconpani ed by
the formation of addition polynmer particles, it is reconmmendable to apply
a washing treatnment f or renoving the unreacted nmaterial in advance. A

sol vent used t gy af pestBY &F sudie asashtastotréatméne| e leasyohbasf used at
the time of contacting. Af ter conpletion of the contact treatnment and the
washi ng tHe stasthimpt(a) h€ébol yehtandy ore(dy ey remathcapandontebgted
distillation, and the resulting product is dried under reduced O pressure
pr ef er ablmat®rial tnpdreamoddf bed partisdey inltpeordanCef Wi th thepppasewtir s,
more preferably at a tenperature of from40 to 200t for_1 to 24 hours,
nuch nor dnyesitdiaibl yHaveyerenmpdian uit 45 o#PPELeded PREWRRT{BRt10Ry 24

h ticul arl ferapl t at ff 16, OOC f

2 Lo " RARAPAHAE RY Uhb SO By AULL bL08 RIS BASE LG GE o 160,
0Cf 4 to 18 h . if | ing th
todi 11 od T 5e5aPRedastTe Becdiith A vafhaRE, Er St uleht Yo BBl e 19 oG
! . e : ! [ an

bont af | uar s i gl HHOeRobcl: A uAC FdMenbiz st ThAGe (D) 19
silica. Afiexang ax0btdi¥Fedlend £Ebh khiatCudsd addatk tinelsH cahydepingran as a

solvent, the mxture is cooled to 3r,

After completion of the contact treatment and the washing
10 treatment, the solvent 1s removed from the product by
distillation, and the resulting product is dried under reduced
pressure preferably at a temperature of not lower than 25C for
1 to 24 hours, more preferably at a temperature of from 40 to
200C for 1 to 24 hours, much more preferably at a temperature
15 of from 60 to 200C for 1 to 24 hours, particularly preferably
at a temperature of from 60 to 16673 for 2 to 18 hours, and the
most preferably at a temperature of from 80 to 160C for 4 to

18 hours.
A specific example of a process for producing the modified
20 particle in accordance with the present invention is explained
in more detail as follows, wherein M' is a zinc atom, the compound
(b) is pentafluorophenol, the compound (c) is water and the
particle (d) is silica. A hexane solution of diethylzinc is added
to tetrahydrofuran as a solvent, the mixture is cooled to 3C,
25 pentafluorophenol in an amount equimolar to the diethylzinc is

dropped thereto, the resulting mixture is stirred at ambient
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25 pentaf |uorophenol in an anount equinolar to the diethylzinc is dropped
thereto, the resulting mxture is stirred at anbient 48 tenperature for 10
mnutes to 24 hours, thereafter water in an anmount of 0. 5 nol per nol of
diethylzinc is further added, and the resulting mxture is stirred at
anbient tenperature for 10 mnutes to 24 hours. Thereafter, the solvent is
renoved by 5 distillation, and the residue is dried under reduced pressure
at 1200C for 8 hours. To a solid conponent obtained through the

above- mﬂé&ﬁéﬁ%@g@g 2bi-o0§ miRIfAONY 9h WM eHr N1 d 3t ¥ Gatadded. and the

m xture is t 400C tor 2 hours. The resulting solid conponent is

washed Wigfpurt bahy ds afiel yoar ABd 4P difd ey Lies icdueetep aaa8ae &id 120cC
for 8 hours. Thus, the nodified particle in accordance with the present

i nvent i orheAapeshie tohgahhethar &N g tilkeedoadt fantsli xatr ttiempesxadivtra fied 10 such a
manner, a nodified particle which is obtained using a conpound (b) having
a hal ogemdinaxt esy draoc2¢ binougs ouPhese&ften,t fbegeswdvaent1 3 xgmaned [bY | |
and which satisf ies the f ollowng expressions [ 51 and (61 or [51 and
[7], §s gHesftdddedtiforomaadytbapeesiides 1paAniesd npgeroredeeediBIesSsURe > 0. 9
[51 (In the expression, Nis a substance anpbunt of a hal ogen atom_ 20

cont ai nedt A20Re faxliéf hedrparfe @ solidccampenent gbdadnes ShsaHeh the g

150 (In ARos R OPLrahtoRt cobal EPhYERGFis 2Bt 200 IR 7% 2 peak
o0 299 E G tad bRy 0T RS S0 2 e P01 €
resulting solid component is washed with tetrahydrofuran, and
10 dried under reduced pressure at 120C for 8 hours. Thus, the
modified particle in accordance with the present invention can
be obtained. Among the modified particles obtained in such a
manner, a modified particle which is obtained using a compound
(b) having a halogenated hydrocarbon group as R! in the general
15 formula [2], and which satisfieé the following expressions [5]
and [6] or [5] and [7], is preferred from a viewpoint of
polymerization activity.
N/M > 0.9 _ [5]
'(In the expression, N is a substance amount of a halogen atom
20 contained in the modified particle, and M 1s a substance amount
of a typlcal metal atom M! contained in the modified particle.)
A/B 2 0.1 [6]
(In the expression, A 1s an integral intensity of halo showing
a peak at Bragg angle (20 ) 33° to37° inadiffraction intensity
25 profile obtained by an extended X-ray measurement, and B is

an integral intensity of halo showing a peak at Bragg angle (2
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an integral intensity of halo showing a peak at Bragg angle (2 49 0 ) 18"
to 220 in said diffraction intensity profile.) DC; ~~0. 5[ 7] (In the
expression, Cis a peak intensity of the maxi num peak present within a
range of 1 to 2 nmin a radial distribution 5 function obtained by
measuring the nodified particle according to an X-ray absorption fine
structure analysis, and Dis a peak intensity of the maxi num peak present
within a range of 2.5 to 3.5 nmin said radial distribution function,

provi ded ta dcheyragp di [ ' ti L s19bt 8l khya manner
such t hat t92)3 1t%e 1r:rgd??i 2:I'dn p%?%fic?gkfgaﬁéggﬁr%ﬁegfé%%)?gi %B?glgh)x-ray
absorption finepperacipuse anal ysis (XARS)jto obtain X-ray absorption
spectra, fromwhich extended X-ray absorption fine structure (EXAFS)
spectra ofIfhehé ypimmdssidim) GtismaMpeak antensabspref i the ewgeimme pelakai ned
and processed according to a Fourier 15 transform) A detailed explanation
i s directpdesentSeithén andaigd ofisl fid |Dwgn im a raddledy distpibadiion [5], M
is a substance amount of a typical nmetal atom ML of the Goup 1, 2, 12, 14 .
or 15.5 ThEungbien@htaingd byraeaguying die Redhilgdmastiglescgordd

anal ytical chem str f le, "E I di f EXx ' nt al Chem st
5 Anl vaFe 3t K- RBROTPEPh ol STA T GRo AT o450 81Y D 1Pk medRny.

Va . Ltd. 2 d 3). , Enpti t hod
by cheni coreaRaHY SE AT RSt pealbfor O i A SR S b 2"
operationg, 5, FASCLLQCPRY14F aiTHS RIS Eefctidht "RovRiel @R a2 atom ¢

absor ption
radial distribution function is obtained in a manner such that

10 the modified particle is measured according‘ to an X-ray
absorption fine structure analysis (XAFS) to obtain X-ray
absorption spectra, from which extended X-ray absorption fine
structure (EXAFS) spectra of the typical metal atom M! in a K
absorption edge are obtained and processed according to aFourier

15 transform.)

A detailed explanation is directed to [5], [6] and [7]
as follows.

In the above expression [5], M is a substance amount of
a typlical metal atom M! of the Group 1, 2, 12, 14 or 15. The

20 M can be found by various means generally used in an analytical
chemistry (for example, "Encyclopedia of Experimental Chemistry
15 Analysis 4th edition”, edited by Japan Chemical Society,
issued by Maruzen Co., Ltd. pages 2 and 3). Among these means,
a gravimetric method by chemical analysis and a spectroscopy

25 are p;eferred. Because of easy operations, a spectroscopy is

more preferred. Further, of these, an atomic absorption
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50 spectroscopy (AAS analysis) and an inductively coupled plasna-enission
spectroscopy (I CP analysis) are particularly preferred for the analysis of
trace netal atom In the above expression [5], N is a substance amount of

5 a hal ogen atom contained in the nodif ied particle. The substance anount
of a hal ogen atom can be f ound according to a gravinetric nethod, an
absorptionetry or an ion electrode nethod as disclosed in "Encyclopedia of
Experimental Chemi stry 15 Analysis 4th edition", edited by Japan Chemi cal

Soci ety, dpedtathdBogpr uzars HaaGesid)t dangagas 2iBdatet2ddiyl ncbligreadi fied
particle in accordance with the present invention, as clear f romthe
above explesmiorenission dspwthragay (@CPmenalysisynyrehpartbeulatrly of the
substance anmount of the halogen atomto the typical netal atom ML

cont ai nepreafdaredroihl Btk Idnphysis| ef ekcecemOt@®l dhemratio (NM is
preferably within a range exceeding 0.90. The extended X-ray neasurenent
in the present In fhenabeve expapsséanolp ] uriers ehsubgitiapsengmesndi fons

usi ng for exanple, vertical rotating anode X—ra¥ enerator ultra X18 20
manuf Act f BalBgeRriajam crateinadiiohihe madidiad BAT églﬁn The sYPsHRRFRact i on

PP B e O A0 T O A AR TR fo S bifebadetil 20

method, an absorptiometryor anionelectrode method as disclosed

in “Encyclopedia of Experimental Chemistry 15 Analysis 4th

edition”, edlited by Japan Chemical Society, issued by Maruzen
10 Co., Ltd. pages 218 to 231.

In the modified particle in accordance with the present
invention, as clear £from the above expression [5], the halogen
atom is so many that the ratio of the substance amount of the
halogenatomtothetypicalmetalatolicontainedinthemodified

15 particle exceeds 0.9. The ratio (N/M) is preferably within a
range exceeding 0.90.

The extended X-ray measurement in the present
invention is carried out under the following conditions using,
for example, vertical rotating anode X-ray generator ultra X18

20 manufactured by Rigaku International Corporation, as an X-ray
diffraction apparatus.

Load: 50kV-100 mA

Focus: line

Scan mode: 260 /6 (2° /min.)

25 Measured angle range: 5  to 70°

S1lit: divergence slit 1°
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A receiving slit 0.15 nm scatter slit 10 Detector: scintillation counter
Monochromater: graphite 5 The extended X-ray neasurenent in the present

i pvention is carried out usually under a condition that a sanple to be
measured i s not exposed to atnosphere. In a dif f raction intensity prof
il e obtai ned by the extended X-ray neasurenent, an integral intensity A of
hal o show ng a 10 peak at Bragg angle (2 0 ) 330 to 370 and an integral
intensity B of halo showing a peak at Bragg angle (2 0 ) 18 0to 2 2 0 are
determ ned, and its redcoiwigisitaloulntd. |t is conceivable that the
hal o showi ng a peak at Bragg angle (2 0 ) 330 to 370 is a hal o based on
the contact product d&avfethelabove-nentioned (a), (b) and (c), and the
hal o showing a peak at Bragg angle (2 0 ) 180 to 220 is that based on the
particle (d) . D@t¢@t®ref%@géﬁighét19hecabbtérnentioned integral intensity
ratio A/B is above a |level, and thereby, the catalyst for addition

pol yneri zat i on ¥oRresheematery gRaPRLELTi ed particle 20 increases inits

Fati 0O B 15 noff ot aiasd SOy MEPEPTERABRy P TUREF LSRRt JRYEREIPR prof
The above RerTored et beus 61 (B4 & MAdu Dl FBR o B BB 08 | e
of ‘an ext,ﬁégsﬁr&%rﬂ ﬁ‘QE"éR?BQQdf tbNatmbEpabYEe (EXAFS) analysis. The
foll owi ng explanation Is ditected to a geheral 52
Inadiffractionintensityprofileobtainedby the extended
X-ray measurement, an integral intensity A of halo showing a
10 peak at Bragg angle (26 ) 33° to 37° and an integral intensity
B of halo showing a peak at Bragg angle (260 ) 18° to 22° are
determined, and its ratio A/B i1s calculated.
It is concelvable that the halo showing a peak at Bragg
angle (260) 33° to 37° is a halo based on the contact product
15 of the above-mentioned (a), (b) and (c), and the halo showing
a peak at Bragg angle (20) 18° to 22° is that based on the
particle (d). It is preferred that the above-mentioned integral
intensity ratio A/B is above a level, and thereby, the catalyst
foradditionpolymerizationobtainedusing themodifiedparticle
20 increases in its activity. In the present invention, the
above-mentioned integral intensity ratio A/B is not less than
0.1, preferably from 0.15 to 1, more preferably from 0.2 to 0.8,
and particularly preferably from 0.25 to 0.7.
The above-mentioned expression [7] is an expression formed

25 by the use of an extended X-ray absorption fine structure (EXAFS)

analysis. The following explanation is directed to a general
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X-ray absorption fine structure (XAFS) analysis. A full detail of t
principles and analysis nethods is given in literature such as "The
Spectroscopi cal Society of Japan Sokutei hou Series 26 , X-ray absor
fine structure, edited by Yasuo Udagawa 5 (1993)". Wen a substance
pl aced on a line of X-ray beans, an X-ray absorbance of the substan
be calculated fromboth an intensity of an X-ray irradiated to the
substance (incomng X-ray intensity: 10) and an intensity of an X-ray
transnmi t tyed-gkP ablabepdn onhe 1 e bst Aneeurd (XasFs)t hadl¥siay A Fuansaeyailt). In
the process of neasuring X-ray absorption spectra by varying X-ray
whi | e norif atengriincipdee and dralease méthdis X s gyt veabdar bhaneeaturecan be
observed that the X-ray absorbance suddenly rises at certain X-ray
(absor pt isncledge)The Bpextrascopdicgl I6chbétyod dadpanFokuteddyar eriesponds
to energy required at the tinme when an inner shell electron of an atom
absor bi n@&-.r ¥yray( abserption fine)sirwptunet edltedpin Jasuet ¥éagara an
atom _there are various kinds of inner shells such as K shell, L sh
M shePl, @®P3Ihere are absorption edges corresponding to 20 respective

i nner

hel | el et _.The K shel| el '
and a cor esporIeR SBEIETSE adgB PEeo.ah Sot ik st BRaGgemn

o ; . . : t !
05 oy oSerR Ab AR o cheNEubEBAALL 00 We el BRRGR i BLeA
to be 25 gD igletndad SrraY ahssf Birraaibicdd 86M4ed Wi stiaieS) 1nc§h\@hg

vi bration structure appearing on the spectra is caused as a result

10

15

20

25

X-ray intensity: I0) and an intensity of an X-ray transmitted
through the substance (transmitted X-ray intensity: It). In the
process of measuring X-ray absorption spectra by varying X-ray
energy while monitoring increase and decrease of the X-ray
absorbance, it can be observed that the X-ray absorbance suddenly
rises at certain X-rayenergy (absorption edge). The X-ray energy
of the absorption edge corresponds to energy required at the
time when an inner shell electron of an atom absorbing X-rays
(absorption atom) jumps out as a photoelectron. In an atom, there
are various kinds of inner shells such as K shell, L shell and
M shell, and there are absorption edges corresponding to
respective inner shell electrons. The K shell electron exists
in an innermost part, and a corresponding absorption edge is
called a K absorption edge. In the X-ray absorption spectra,
a fine vibration structure appearing at a region of energy higher
than said absorption edge by about 30 to 1000 eV is said to be
an extended X-ray absorption fine structure (EXAFS). Such a fine

vibration structure appearingon the spectraiscausedasaresult
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of an interference effect between a wave of the photoel ectron discharged
fromthe absorption atomow ng to absorption of X-rays and a wave of the
returni ng photoelectron owing to scatter caused by a neighboring atom
(scattering atom. Accordingly, as a result 5 of detailed analysis, there
can be obtained an information about a local structure in the vicinity of
t he absorption atom A background is deducted fromthe X-ray absorption
spectra, and supposing that the absorption atomis isolated, an absorption

coeffici egf RUIMBARMRVALIHRH betvdes aASwdvé (dErnicduetad 1@ tikdar ef rom
t her eby obtai ni ng EXAFS spectra. The EXAFS spectra are processed according

to a Fourgaeschapged Erom thelBbapppeRbhaitdm 6w R otdd Pt Tbrfof Kdiralys

di stribution function focusing on the absorption atom By exam ning the
radi al di ahdiabrdvepfifthetrebturninggdictideledton pwinghilcestat bét aansad

I nformati on about a di stance 15 between the absorption atom and the scatter
at om and bynetriekghborfiorgat por stediterd ngarbem) oAccheydingilyerase sesiildm a
position of the maxi mumvalue in said function and its intensity,

respedt i vef letaid essanal¥sis theme ean b potained mnctnformat tergbeut
structural information in the vjci nitx of th% absorgtion atom .20 A peak

i nt ensi t y2otOFAL FRXPREHFBeiR PREsEACIRLEE ATatPEngRSoTPAPENAEM 2 nmin
th di al distyjbuti f tl ' K C k_int it f
the maxi mum peak PRPEoERE g fRBabEed AR 11 a8 BrBERin sl | <

t ak ' ' ' ' lited ' | th
pgaﬁnp?Zs%?gggpggﬁﬁﬁ%ﬂgégg%gﬂg%%&wlﬁﬁg-ZLSriLnsldllf]at e'?%%?’%lo‘}gittgﬂni bu'?i on
function cherbaseenemiven &t vaBeatabnast 2hotul POURL-tiHa A BRdukleaal 54

nmetal atom ML, and the peak present within a range of from2.5
10 therefrom, thereby obtaining EXAFS spectra. The EXAFS spectra
are processed according to a Fourier transform in an appropriate
region to obtain a radial distribution function focusing on the
absorption atom. By examining the radial distribution function
indetail, itispossibletoobtainaninformationaboutadistance
15 Dbetween the absorption atom and the scatter atom and another
information about a number of the scatter atom from a position
of the maximum value in said function and its intensity,
respectively, andas aresult, there canbe clarified anoticeable
structural information in the vicinity of the absorption atom.
20 A peak intensity of the maximum peak present within a range
of from 1 to 2 nm in the radial distribution function is taken
as C, and a peak intensity of the maximum peak present within
a range of from 2.5 to 3.5 nm therein is taken as D, and 1its
ratio D/C is calculated. It is conceivable that the peak present

26 withinarangeof fromlto2nmintheradial distribution function

is based on the exlstence of an atom O bound to the typical
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to 3.5 nmin the radial distribution function is based on the existence of
an atom 0 bound to the atom (D or coordinated to the atonD. The peak
iptensity D of the peak based on the existence 5 of the atom @ i ncreases
with increase in nunbers of the atom (c)2 present in the vicinity of the
typical netal atom ML, and this may denonstrate that a structure
containing the typical netal atom ML, the atom ( and the atom (r)2 becones
a nore orderly structure. It is preferred that the ratio of these peak

i ntensi t e dh [Atlom M, 300y &1k IR praBdnthRieRyn &hearfgd &8 $roon . 8ddition

pol yneri zation obtained using the nodified particle increases inits

activity.td iB.thanprasent rageali@istiisubboy ecumitiomead beerld ont ensity
ratio DDCis not less than 0.5, preferably from 0.55 to 1.2, and nore

pref er ablex{g€ende @f @nlaloml® Wiald to shehasom>@BFornessudananed socarri ed
out under a condition that a sanple to be neasured is not exposed to
at nospherthe bméD) . (The peak Lncensdrtyikos teqieaigbabed anoike eBhsonced
conditions satisfi es@he expression (1) , and further satisfies, 20 2 S z/y
< 3 (8), athdthe mtom pircreasey wltyrngresdse rdgmnouenso of. fhe abem
preferabl yx a nunber of from0.30 to 0.41 , and nmuch nore preferably a
nunber of‘éf PERSENEs g theqyictmd tyaofo the Fypdcal pet@l atom & erdBfly a
nunber of_from2.2-to 2.8. .25 Additiaqnall in th r nt.inyentign, a
Lypi cal gty My A et int au anotyre. cobtalniRgntrre LEBLPRE:
products rﬁse5tgl atom M', the atom @ and the atom @ becomes a more orderly
structure. It ispreferred that theratioof thesepeakintensity,
10 D/C, is above a level, and thereby, the catalyst for addition
polymerization obtained using the modified particle increases
in its activity. In the present invention, the above-mentlioned
peak intensity ratio D/C is not less than 0.5, preferably from
0.55 to 1.2, and more preferably from 0.6 to 0.9.
15 Usually, such an XAFS measurement is carried out under
a condition that a sample to be measured is not exposed to
atmosphere.
While, the modified particle meeting the above-mentioned
conditions satisfies the expression (1), and further satisfies,
20 2 S z/y <3 (2),
wherein y is preferably a number of from 0.20 to 0.42, more
preferably a number of from0.30 to0.41, and muchmore preferably
anumber of from0.35t00.40. Theratioofytoz (z/y) 1spreferably
a number of from 2.2 to 2.8.

25 Additionally, in the present invention, a typical metal

compound component, which 1s selected from the contact products
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(E) obt ai ned by contacting the above-nentioned (a), the above-nentioned
(b) and the above-nentioned (c) with one another, and which is insoluble
in the follow ng solvent (f) is contacted wth the above-nentioned
particle (d), thereby obtaining a 5 nodified particle. The thus obtai ned
nodified particle is also preferred froma viewpoint of polynerization
activity. Solvent (f) : a m xed solvent or tetrahydrofuran, wherein the

m xed solvent is a mxture of tetrahydrofuran and hexane and satisfies the

fol I owi ng expLeteidRd 8by ]&r&a&ﬁdl%héwaﬁoVéL&eﬁgioﬂéér e('a”) VTthe a

vol ume of tetrahydrofuran, and VHis a volune of hexane. IS permtted

to use thaser&anem®t Lomed Y by waid e gbeve -nexaNenaad ct)anrmiwﬁé ahutherst at ed
here. It is recomrendable to 15 use a supernatant |iquid of a m xture of

sai d conmad whalilch hy dinlsalllud ler bolwhie folllawilepy\srlatemiy (fYeird couthcaedsil i ca

gel and nol ecul ar sieve, or a product put on the market as a dehydrated
product (¥ith ekhephbovehaentidenedc pardd ddye Kahto Kegeshy dghtatohngce
product (e) is prepared by contactln%)the 20 above-nenti oned conponent

(a), Conperdhfliedpantd dshpdhenthye rbtginedbredafideRparhhche det atgp
conicct g, icee, Soppenelt 5, L o BOrLLEUISELL LY 20, apg exem) 1 o
(0). 25 <14> A gONEH (¥)20MGh1 05 YTV 0B Yb iy b SRUAC! Gileticll (P
the mixed solvent is a mixture of tetrahydrofuran and hexane
and satisfies the following expression [8],
10 0.5 = VH/(VT + VH) [8]
wherein VT is a volume of tetrahydrofuran, and VH is a volume
of hexane.
It 1s permitted to use those commercially availlable as
hexane and tetrahydrofuran stated here. It is recommendable to
15 use a supernatant liquid of a mixture of said commercially
available product and a dehydrating agent such as silica gel
andmolecular sieve, or a product put on themarket as a dehydrated
product (for example, that manufactured by Kanto Kagaku.
The contact product (e) 1s prepared by contacting the
20 above-mentioned component (a), component (b) and component (c)
with one another. An order for contacting these components is
not particularly limited, and exemplified as follows.
<13> A contact product between (a) and (b) 1s contacted with
(c).
25 <14> A contact product between (a) and (c) is contacted with
(b).
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it r <15> A contact product between (b) and (c) is contacted with (a). Wen
(d) participates therein, the above orders correspond to the
apove-nentioned <1>, <3> and <7>, respectively. 5 As the contacting order,
preferred is the above-nentioned <13> or <15>. The conditions of the
contact treatnent including treating tenperature, treating atnosphere,
treating tine, presence or absence of a solvent and kind thereof, and
using ratios of (a), 10 (b) and (c), are the same as those nentioned

above.  Sugfyya pf %h%'ctrr%&%lduf&m@%%eﬁormqnsah '(B)”ﬂ@ Béﬁﬁ&@%ed'@.{’@l‘i‘t ion
can be obtained by contacting the above -nentioned (a), (b) and (c) in the

above- mentdoned solvent (f) to precipitate an insoluble product. 15 In the
production process, an amount of the solvent (f) (VT + VH) to (a) is

usual l'y from Owhem(®) pareisipptesaitsdedn ftloeabové dmiexrd correspond nore
preferably from1.0 to 1.5 liters per substance anount (nol) of (a). Wen
t he above:ardiited @eaire -omerpoiorisd (€)>, (93> antl (€3> areespectivelespecti ve
solutions, 20 solvents used therefor may be the sane or different from one
anot h&r in theids thasesitacding préor d @F efieqraches $he/aheve rmepkloredat nent

| i qui d obtained after conpletion of contacting all conpounds satisfies the
above- nemﬁQﬁuﬂFe§ﬁ§%53|on [5]. Further, the above-nentioned typical netal

comound 25 SRS PO N SLARHLE B HNRRE ST 10k 1ng
temperature, treating atmosphere, treating time, presence or
absence of a solvent and kind thereof, and using ratios of (a),

10 (b) and (c), are the same as those mentioned above.

Such a typical metal compound component in the present
invention can be obtained by contacting the above-mentioned (a),
(b) and (c) in the above-mentioned solvent (f) to precipitate
an insoluble product.

15 In the production process, an amount of the solvent (f)
(VT + VH) to (a) 1s usually from 0.5 to 5 liters, preferably
from 0.7 to 3 1liters, and more preferably from 1.0 to 1.5 liters
per substance amount (mol) of (a). When the above-mentioned
compounds (a), (b) and (c) are used in respective solutions,

20 solvents used therefor may be the same or different from one
another in their compositions, provided that the solvent in the
treatment liquid obtained after completion of contacting all
compounds satisfies the above-mentloned expression [5].

Further, the above-mentioned typical metal compound

25 component can be obtained in a manner such that the

above-mentioned (a), (b) and (c) are contacted with one another
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57 in various kinds of the solvent as al ready nentioned to obtain the
contact product (e), the solvent used is renpbved, successively the contact
product (e) is added to the above-nentioned solvent (f), and then a
conponent soluble to 5 the above solvent (f) is renoved by filtration or

the like. In this production process, an anount of the solvent (f) (VT +
VH to (e) is usually from5 to 100 mlliliters, preferably from7 to 50
mlliliters, and nore preferably from10 to 20 mlliliters per g of the

contact pyyp gio(u%% lechﬁﬁsAéftﬁ?e et B8t 2 r£E287 Mk LCHRPNbbLATRNY t he

contact products preferred froma viewpoint of higher activity is
that insolybl @drrddie })];Qb%ﬁ‘@_tng(§9|,Veﬁhe(fsdllvéhlﬁ sddl ast orkhevelol | owi ng

solvent (f2). Sol vent a m xed sol vent of tetrahydrofuran and hexane
15 sati sfyideesdevé Dy | omeg corprassi prddady , (@)3 SsvHaddea+ ¥d) Bhe. 5
[9-1] wherein VT is a volune of tetrahydrofuran, and VH is a volune of
hexane. Shoesiméiitoned asodwemnit sOf Verdndrthegt @alopthpofnendn sollabdei 1o 20 t he
m xed solvent is a mxture of tetrahydrofuran and hexane and satisfies the
f ol | oRi ngthes prleeee opol et (D) 3is vepevgdbyHFilyratigrepsi fhoTlikea vol ume
of tetrahydrofuran, and VH is a volunme of hexane. 25 Such avprefﬁr?ble
typi cal metal cHMIRIRIPESAPGHART BEACCSE . AR AMRMR Y AT the fdvelfchfdhat the

above- nen{\}.{prle‘glﬂf %)o’ (éP)iSSIE;sually from5 to 100 milliliters, preferably
from 7 to 50 milliliters, and more preferably from 10 to 20
milliliters per g of the contact product (e).

10 As the typical metal compound component, among the contact
products (e), preferred from a viewpoint of higher activity is
that insoluble to the following solvent (£1) but soluble to the
following solvent (f£2).

Solvent (f1): amixed solvent of tetrahydrofuran and hexane

15 satisfying the following expression [9-1],

0.3 = VH/(VT + VH) = 0.5 [9-1]
wherein VT is a volume of tetrahydrofuran, and VH is a volume
of hexane.

Solvent (£f2): amixed solvent or tetrahydrofuran, wherein

20 the mixed solvent is a mixture of tetrahydrofuran and hexane
and satisfies the followling expression [9-2],

0.3 > VH/(VT + VH) [9-2]
wherein VT is a volume of tetrahydrofuran, and VH is a volume
of hexane.

25 Such a preferable typlcal metal compound component can

be obtained in a manner such that the above-mentioned (a), (b)
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and (c) are contacted with one another in various kinds of the solvent as
al ready nentioned to obtain the contact product (e) , the solvent used is
renoved, successively the contact product (e) is added to the

above-nentioned solvent (f 2) , then a conponent 5 insoluble to the above
solvent (f2) is renmoved by filtration or the like, thereafter a conponent
obt ai ned by renoving the above solvent (f 2) is added to the

above-nentioned solvent (f 1) , and then a conmponent soluble to the above

sol vent ({nd)(d)S ar@ B¥REack¥al wih BdOAnYtnere1hi ¥8ri68EGeifi®s ¥E @REration
carried out 10 ‘af ter renoving the conponent insoluble to the

above- meng pP@slt ax0hvYeshdfimehtiBhdd tbrsbht&in @hel Bonthke prasuieayi, on
conprising the steps of adding a fixed amount of hexane to the solution

(such as thé tgdiveerobtaiatedsbyeholédatswrge s $1wel whilod dont actoppodast

I nsol uble to the above-nentioned solvent (f 2) has been 15 renoved, until

t he above(expseskiesit$ 8h@labcresatargfica®d sotivenbi 21, idreana crevbobh

pr oduct precifitated by filtration or the like is sinple and therefor

appl i ®abl Engelubkei tabthe poves solvant Hif? pdsd remoyiedoPycEdd trafighount of

the solvent (fl) to the contactegroductéﬁ? s usually from2 to 80
millilite?s, the ks o tHifineat tema qarepnenl obtadded by, Fepovdng: EP&rably f

10 to 12 millilit th tact duct . f
he sol veReoTe opviests, EE2) RS 2 cb S BBo B8 mep e Sayet b gRTT T om s
to 40 milLjki | ARARE f
e comt (814 55 cBEUSE S LELORYGAL ABeYel olon ksl L4 SERCER. 3,
+ VH) |, igy £ irsekon ek catd Ndid PUed ! aPlant BReFat8énS eh¥eakdobulexane

59 and tetrahydrofuran. Wth respect to the ET N val ues of hexane

10 after removing the component insoluble to the above-mentioned
solvent (£2) by filtration or the like, an operation comprising
the steps of adding a fixed amount of hexane to the solution
(such as filtrate obtained by filtration), from which the
component insoluble to the above-mentioned solvent (£2) has been

15 removed, until the above expression [9-2] 1s satisfied, and
obtaining an insoluble product precipitated by filtration or
the like is simple and therefor applicable as a sultable process.
In this production process, an amount of the solvent (fl) to
the contact product (e) is usually from 2 to 80 milliliters,

20 preferably from 5 to 40 milliliters, and more preferably from
10 to 12 milliliters per g of the contact product (e). An amount
of thesolvent (£2) isusuallyfrom2to80milliliters, preferably
from 5 to 40 milljiliters, and more preferably from 9 to 11
milliliters per g of the contact product (e).

25 The parameter in the present invention, VH/(VT + VH), is

an index indicating a polarity of the mixed solvent of hexane
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and tetrahydrofuran, ET N (hexane) 0.009, and ET N (tetrahydrofuran) =
0.207, and therefore, the value of VW (VT + VH) increases with decrease in
the polarity of the mxed solvent. 5 In the present invention, it is
permtted to replace the solvent (f ) , the solvent (f 1) and the sol vent
(f 2) used f or the above-nentioned processes for producing the typical
metal conpound conponent of the present invention with a single solvent

or a mxed solvent, which is dif f erent f romsuch solvents but N 10 has

a pol ari t ¥n@atétriRyaPEELr &l . BYi ANt Sstd Y tda b e -yEnid L8 HeRineA!

metal conmpound conponent and the above-nentioned particle (d) wth each
other, thgdnodidtistrdadsturde, car,be pherRhney. Gondptpovs ofadde gohtact
treatment are the same as those in the above-nentioned contact 15 treatnent
of the cof(tatraphydduftrfn) am, 207, @d theeefdre, Bie wsiug dherH/wy

obt ai ned nodified particle, a catalyst having a higher polynerization
activity t¥H)daaxtsadendl tielceeasieci mbloe podantiityrosithgpizead sodivaintconpound
conponent is also useful as a catal yst conponent for addition 20

pol ynexi zati on Iparhe pyeseant dgvantaenl vkt iopgsndited be ngmkage the

Usi ng- suchekveli () Pheapolukpbul el Lamsorba =o FHETE (2)cu8RantAT fga o
catalyet, 48EyaCHbL L0088 MIRIGAL orealt B0Bc R SO SO 00 B 1,
compaund, EfheBte  BnRaaR. ot chE vt aRvERPRLARARY SRl bedtheo b
or a mixed solvent, which is different from such solvents but
10 has a polarity equal to their E; .
By contacting the above-mentioned typical metal compound
component and the above-mentioned particle (d) with each other,
the modified particle can be obtained. Conditions of the contact
treatment are the same as those in the above-mentioned contact
15 treatment of the contact product (e) and the particle (d). By
using the thus obtained modified particle, a catalyst having
a higher polymerization activity can be obtained.
While, the above-mentioned typical metal compound
component is also useful as a catalyst component for addition
20 polymerization (particularly as a catalyst component for olefin
polymerization). As the catalyst for addition polymerization
obtained using such a typical metal compound component, there
are exemplified a catalyst for addition polymerization obtained
by contacting the above-mentioned typical metal compound

25 component and a transition metal compound (B) of the Groups 3

to 11 or lanthanoide series with each other, and a catalyst for
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above- nentioned typical metal conpound conponent, a transition netal
compound (B) of the Groups 3 to 11 or |anthanoide series and an

o[ ganoal um num conpound (C) with one another. O these, 5 the latter is
hi gher in activity and nore preferred. The nodified particle in accordance
with the present invention is useful as a carrier for supporting the
catal yst conponent f or addition polynerization conprising the transition
nmet al compound capable of formng a single site catalyst, which 10 is

suitably sggdtioRr PodYJREFZR4t Lon aCCHMAMEd Dby he dprvmitiqly ofcnaddition
pol ymer particles. In addition, the nodif ied particle in accordance with

t he preseabovaveehtooned u;qﬁfwl AsthhecagiAlng tompofearend thahsaddion on

pol ynmeri zation (particularly the catalyst conponent for olef in

pol yner i zm¢tah)comound (B9t alfyshe Graupmpdnént 11 ar ladcihamn geolserdeiszat i on
I n accordance with the present invention, there are exenplif ied a

cat al yst ¢n@rara9érgtamnlummawecpmouod ob alitddobg aoetheri Mf these,
above-nentioned nodified particle (A) and a _transition netal conpound (B)
of tRe GRepabter is Bigher: kBneradvitYi 83duwmPRecRERTSEREA: and 20 a

catal yst for I on r|z n obt ai ned contactin
above- nentlonegg%%dW?ggg éQEPFEI ?R)l%a%?%ﬂﬁﬁgh%ﬁIW%F%| g@oﬁﬁ@ﬁﬁ&t(B) of
(O witn omiehfidd £6 LMOHENS °F AN 30E AR MTRIORR Tor e
o EQL3?%%'35%%‘?’?'555%5@““%“?%2%2‘??.“5%”%Q??“‘é&‘iSqf@é‘?‘?%%r%‘ Peta®h
npoun the G oups 3
to 11 orméeal by eapableserl foehihgea GAMY1NSEitercadtliyd©Nwhich
10 is suitablyused for polymerization accompanied by the formation
of additionpolymerparticles. Inaddition, themodifiedparticle
inaccordancewith the present invention isuseful as the catalyst
component for addition polymerization (particularly the
catalyst component for olefin polymerization). As the catalyst
15 component for addition polymerization in accordance with the
present invention, there are exemplified a catalyst for addition
polymerization obtained by contacting the above-mentioned
modified particle (A) and a transition metal compound (B) of
the Groups 3 to 11 or lanthanoide seriles with each other, and
20 a catalyst for addition polymerization obtained by contacting
the above-mentioned modified particle (A), a transition metal
compound (B) of the Groups 3 to 11l or lanthanoide series and

an organoaluminum compound (C) with one another. Of these, the

latter is higher in activity and more preferred.

25 (B) Transitionmetal compound of the Groups 3 to 11 or Lanthanoide

Seriles
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pblynerization I n accordance with the present invention, a transition
nmet al conpound capable of formng a single site 5 catalyst is used. It is
npt particularly limted as far as it is a transition netal conmpound of
the G oups 3 to 11 or |anthanoide series, and exhibits addition

pol yneri zation activity when used in conbination wth the above-nentioned
nodi fied particle (A) (and additionally organoal um num conpound (C)) as a
co-catal yst 10 conponent for activation use. Incidentally, the single site

catal yst stated, her.e i,.s conceptual .y .di stingui.s froma .conventiona
type }s/ol id cata §/s Ife aF_chfr} C lf?d'ééner%l Sﬁfnfo nr?a?ﬁgv\f’%s@r\%ec;g?w (I;}t e
catal yst gy vwglaatﬁgﬂb&aensaehw%seg égeaﬂchgwcahmh%w @'brv‘%'d@itti]pn
distribution or a narrow conposition 15 distribution’in the case o

copol ymerpobyhe 2l 68t Botatal ¥6Eo@l¥hBE wafhadde! peasRakY iRk edfidnhr aad
nol ecul ar wei ght distribution or a broad conposition distribution in the

case of atrapsiyien, metalfcampaantiheapabakysf Eormihhg acdingle paepar ati on
manner simlar to that of the narrow sense single site catalyst. 20 As
such & treatalveh hetusedoffodsdneR) paptiatulasdyi tinitedansifanmadtal
conmpound represented by the_follow n ﬁgneral f ormula [ 10 1 or its /j,

-oxo0 t ypel® Adangioniohngtad GoFRaYR he Groups;}to bloF 1gp thprolne

f la, M_I t |14 tal. .at f th 25.3.t0 11

| ant hanoi ferL87 T 200 oebtpE0s Tdhea Bk Bmbr e of iR et 3 byt sifee
-carryingy Féﬁ%f}{a@i&‘?%ﬁ&% %h%”&ﬁ%é%?hgﬂoﬁéﬁ%di@é& r#éﬁh&rbe (b&z may
be linked directly or through a residua 2 group contalring a carbon atom
a sili conpand @@did 1dna10GC6r §406a 1 uRin @ Y@RiPRINA C ) 2 4 col- cAltamyat a

phosphorus atom X is a hal ogen

10 component for activation use. Incidentally, the single site
catalyst stated here is conceptually distinguished from a
conventional type solid catalyst, and includes not only a narrow
sense single site catalyst glving an addition polymer of a narrow
molecular weight distribution or a narrow composition

15 distribution in the case of copolymer, but also acatalyst giving
an addition polymer of a broad molecular weight distribution
or a broad composition distribution in the case of a copolymer,
as far as the catalyst is obtained in a preparationmanner similar
to that of the narrow sense single site catalyst.

20 As such a transition metal compound (B), preferred is a
transition metal compound represented by the following general
formula [10] or its U -oxo type transition metal compound dimer.

L2M%X, [10]
(In the formula, M® is a transition metal atom of the Groups

25 3 to 11 or lanthanoide series, L? is a cyclopentadienyl type

anionskeleton-carryinggroupor aheteroatom-containinggroup,

more than one L? may be linked directly or through a residual
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atom a hydrocarbon group (excluding the cycl opentadi enyl type anion

skel eton- carrying group) or -OR'" (R11 is a hydrocarbon 5 group or a

hal ogenat ed hydrocarbon group, and nore than one R11 nmay be the sanme or
different fromeach other), a is a nunber satisfying 0 <a ~5 8, and b is
a nunber satisfying O <b ;5 8. ) In the general f ormula [ 10] , M is a
transition netal atom of the Goups 3 to 11 of the periodic table (I UPAC
1989) or 10 | anthanoi de series. Exanples thereof are a scandium atom an
yttrium ato a titani,umato a zirconi atom haf njumatom a
vanadi um SO CEURRABHAR ACBRPOR AEGN aP SRS ALOR, G LIFOGEBMEOM i ron
atom ar ' 0 | N I m a
pal | adi un%[%t%o gléam %%% iaﬁsnﬁggﬁ#ntaé%h' %a@€$%%%%E§ ot rée:bgrlro§%%as (V%

in the gedesm! o AYAYbaachBh drfoup (EHANMNAERE oyt AP SN H AR R} P Wy pd
haf ni um atom a vanadium atom a chromumatom "an iron atom™ a CoObal t

atom or aami ¢ eske Bé Ooh - Gt Py i ghdbap ) Yopr adrRer (RY iig a hiyiadcefbahom a
zirconium atomor a hafniumatom 20 In the general f ormula [ 10 L 2 is a
cycl opentgxibepydr aybalogenahed ke dtararhen grioup ,gandpnare deirepae R

atom contai ning group, and nore than one L 2 may be the sane or dif f
erent f reAY PR t§ame oxgififgrenip framandheother)myp b6 B puabedirect|y

OL LT OUIPLpEEP APl 910U8 COMAy g B CRLbon aLol 851 ) gope gaton @
CAaTpL e O T AHRCREREE MRt 89, O 52 SHELELOBSERTN O, SERUP o5
groups ange the Groups 3 to 11 of the periodic table (IUPAC 1989) or

10 lanthanoide series. Examples thereof are a scandium atom, an
yttrium atom, a titanium atom, a zirconium atom, a hafnium atom,

a vanadium atom, a niobium atom, a tantalum atom, a chromium
atom, an iron atom, a ruthenium atom, a cobalt atom, a rhodium
atom, a nickel atom, a palladium atom, a samarium atom and an

15 ytterbium atom. Preferred as M?> in the general formula [10] is
a titanium atom, a zirconium atom, a hafnium atom, a vanadium
atom, a chromium atom, an iron atom, a cobalt atom or a nickel
atom, and particularly preferred is a titanium atom, a zirconium
atom or a hafnium atom.

20 In the general formula [10], L? is a cyclopentadienyl type
anion skeleton-carryinggroup or aheteroatom-containinggroup,
andmorethanoneLzmaybethesameordifferentfromoneanother.
Further, more than one Lzlnay be linked directly or through a
residual group containing a carbon atom, a silicone atom, a

25 nitrogen atom, an oxygen atom, a sulfur atom or a phosphorus

atom.

Examples of the cyclopentadienyl type anion

63



77 5- (substituted) fluorenyl groups. Specific exanples thereof are an

n5- cycl opent adi enyl group, an n5-nethyl cycl opent adi enyl 5 group, an

nb- et hyl cycl opent adi enyl group, an n 5-n-butyl cycl opentadi enyl group, an n
5-tert-butyl cycl opent adi enyl group, an n 5-1, 2-dinet hyl cycl opent adi enyl
group, an n 5-1,3-dinethyl cycl opent adi enyl group, an n 10

5-1- met hyl - 2- et hyl cycl opent adi enyl group, an n

5-1- et hyl - 3- et hyl cycl opent adi enyl group, an n

S 1o tert. BAPLPEaRTERRYYENE) GRERPaRraRy 2t oHb: (BRoftitute)

met hy ko211 I di enyl
 Fdibgentanibys) gRaaal <G8 ARd]shhenyi aroups ene

t hy -2 gulpiattilteitedapentiadeadi! g6aps. Apdcific examples thereof

t hyl - 3-n-butyl cycl opent adi enyl group, an n
,2,3-tareamhyFegybbppehadﬁﬂéuylgtoup”éﬂﬂnﬁ-methchyclopentadienyl
,2,4-trinethylcycgopentadienyl group, an n 20

5-t et PameghQURy caBp&nt athyAglycdopeptaddenyd- gawugnerny|tycl opent adi enyl
group, angn5-indenyl group, an n5-4,5,6, 7-tetrahydroi ndenyl group, an
n5- 2- met hy1} TRIERACYGheRrpr tadieny L g&ewRt i #leByl group, an

n5- 4- et hyl.i ndenyl ro an_n5- 5-net hyl i ndenyl _group, an

n5- 6- net hyl 1% &e%t%%%‘?%%?n%;’ﬁ“ﬁﬂ%‘mw ?‘Kd@nyl group, an 77
5-2-tert-Hut iié¥¥ﬂﬁﬂ SLdp 5{#%& ~terd. yl indenyl group, an n
5-4-tert- butil I ndeny YJQ%up, %n %%ﬁ%?%ht%ﬁl ﬁdenyl group, 64 an
775-6-ter{:iuggdﬂmgkﬂymcgﬁlbgbngﬁﬂ%%éyf-gﬁgﬁppugﬂlhndenyl group, an

775-2, 3-di et hyl i ndenyl group, an
10 °*-1-methyl-2-ethylcyclopentadienyl group, an 7

ne
ne
ne

o101 010101 0101

-1
-1
-1
-1
-1
-1

5-1-methyl-3-ethylcyclopentadienyl group, an 7

5-1-tert-butyl-2—methylcyclopentadienyl group, an 7
5-1-tert-butyl-3-methylcyclopentadienyl group, an 7
5-1-methyl-2-isopropylcyclopentadienyl group, an 7]

15 °-1-methyl-3-isopropylcyclopentadienyl group, an 7
®-1-methyl-2-n-butylcyclopentadienyl group,an 7
5-l—methyl-3-n-butylcyclopentadienyl group, an 7
5-1,2,3-tr:l.methylcyclopentadienyl group, an 7
5-1,2,4-trimethylcyclopentadienyl group, an 7

20 5-tetramethylcyclopentad:l.enyl group, an 7
5-pentamethylcyclopentadienyl group, an ns-indenyl group, an
n5—4,5,6,7-tetrahydroindenyl group, an ns—z—methylindenyl
group, an n5-3—methylindenyl group, an n5-4-methylindenyl
group, an n5—5-methylindenyl group, an n5-6-methy11ndenyl

25 group, an 7N°-7-methylindenyl group, an n°-2-tert-butylindenyl
group, an n5—3—tert-butylindenyl group, an 7

5-4-tert-butylindenylgroup, an n5-5—tert-butylindenyl.group,
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5-4, 7-di net hyl i ndenyl group, an 775-2,4,7-trinmethylindenyl group, an
775-2-met hyl - 4-i sopropyl i ndenyl group, an Ti 5 5-4,5-benzi ndenyl group, an
775- 2- et hyl - 4, 5-benzi ndenyl group, an 775-4-phenylindenyl group, an

775- 2- et hyl - 5- phenyl i ndenyl group, an 775-2-net hyl - 4- phenyl i ndenyl group,
an 77 5-2-nethyl -4-napht hyl i ndenyl group, an 7)5-fluorenyl group, an 77 5
-2, 7 - dinethylf luorenyl group, an 77 10 5-2,7-di-tert-butylfl uorenyl
group and their substitution conpounds. Incidentally, in the present
specificatioq7 in.the name of the trapsition netal_ conppound nay

5 n 77 %ll
be omitted® i St eitadMtylfn P atB ¥ n~ { nkShkt R bY hivdeR%ht ai ni ng
group inc / A at a nitrogen atomand a
phosphoru?gggrﬁém%ﬂa%%e%sa%; stukghﬁalﬁ%eﬁ{(}’ulp_@rgeupp’r e?neribl y an al koxy group,
an aryl oxy- g! pU@im&th{i PAEKAYY gEQHB; &n! WSQQV,M',%%r%n%%yﬁ’ﬁ]de%h)iy' am no
group, an arylam no group, an alkyl phosphino group, an~aryl phdsphi no

group, a ghreudti ag 7 GRthe tAA -aN- A HRIPYL 10derd} ]l RIYBUE, hat esocyclic group
havi ng an_oxygen atom a sulfur atom a nitrogen atom and/ or a phosphorus
atomi51tﬁe4rSﬂQenEmndeﬁYtg@n@@pkﬁsnéﬁZPhethylenosabeﬁudﬁﬂb&MMgnpqy;mp are
a nmet hoxy group, an ethoxy group, a propoxy. group, a butoxy group, 25 a

phenoxy gP8up, -4 -Phepstldyidensiogrogroupn & *> 26-mgi thatlmfl phemypdi nglenyd, a

o oup, & TEPShyr BBy Toide B s PeR LR S Bby I Bndhoxy of sup, &

g' Z?gl- ?:gzl_ %{}ﬁ%ﬁlé %J(i) g@gg?gﬁ%fi.QSEMIP L&Q’Jx&h,e%l%x% sgrfg.ldgre%yl group, an
n5—2,7—dimethylfluorenyl group, an 7

10 °-2,7-di-tert-butylfluorenyl group and their substitution
compounds.

Incidentally, in the present specification, "7°%-" in the
name of the transition metal compound may be omitted in some
cases.

15 Theheteroatomintheheteroatom-containinggroup includes
an oxygen atom, a sulfur atom, a nitrogen atom and a phosphorus
atom. Examples of such a group are preferably an alkoxy group,
an aryloxy group, a thioalkoxy group, a thioaryloxy group, an
alkylamino group, an arylamino group, an alkylphosphino group,

20 an arylphosphino group, a chelating ligand, and an aromatic or
aliphatic heterocyclic group having an oxygen atom, a sulfur
atom, a nitrogen atom and/or a phosphorus atom in the ring.

Specific examples of the hetero atom-containing group are
amethoxy group, an ethoxy group, a propoxy group, a butoxy group,

25 aphenoxygroup, a 2-methylphenoxy group, a 2, 6-dimethylphenoxy
group, a 2,4, 6-trimethylphenoxy group, a 2-eti1ylphenoxy group,.

a 4-n-propylphenoxy group, a 2-isopropylphenoxy group, a
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2-tert-butyl -4-nethyl phenoxy group, a 2,6-di-tert-butyl phenoxy group, a

4- met hoxyphenoxy group, a 5 2, 6-di net hoxyphenoxy group, a

3, 5-di net hoxyphenoxy group, a 2-chl orophenoxy group, a 4-nitrosophenoxy
group, a 4-nitrophenoxy group, a 2-anm nophenoxy group, a 3-an nophenoxy
group, a 4-am not hi ophenoxy group, a 2,3,6-trichlorophenoxy group, a
2,4,6-trifl uorophenoxy group, a thionmethoxy group, a 10 di net hyl am no
group, a diethylam no group, a dipropylam no group, a diphenylam no group,

[ ' -b | am \ | yl ,
G et hy| pROSHAThooPGPBUBPREn SRy SBRYB "By AsPraRENIIFERGRY, SEABeng!
' el 3-net 1.8 -
5518 SOB SOULGS B ST ROy v,
212"biphEDVéﬁf9$u9§gu@~m@tﬂ%ibhghbﬁyn393559lagrOUp1 a

2, 21-di hydr oxy-6, 6' -di met hyl bi phenyl1 giroup, a 4, 41,6, 61 - tetra- tert

-butyl - 22, @-di-tetbybatgUlpRBRORYY gebaph énd-métﬁoﬁ%pﬁeﬁ'oxﬁreb&%ﬁg,hﬁ.' -2,2" -
i sobut yl i denedi phenoxy group. 20 Further, as the above-nentioned hetero

at om éont 2j 6+ dimgtbagyphbeBoryi grenpnphi 8, bedimeghoxyphepoayetredphy at he f
ollowing general fornmula [11]. R 12 3P=N (In the formula, respective R 12
s are indépellerephenexyngraubt har 4-REtxoRrpohegenyYagserPa Bal ogen atomor a

hydr ocar bon group, and ma be the sane or dif f erent f raom one another,
and tvo of - RFEOPRERESY SHAHP L@ AIKPARRGPIHE TGP S5AEROPReSORYa

) e b HRER e Bhufi oy, el iR S B b .

group, a 2,4,6-trifluorophenoxy group, a thiomethoxy group, a

10 dimethylamino group, adiethylamino group, a dipropylamino group,
a diphenylamino group, an isopropylamino group, a
tert-butylamino group, a pyrrolyl group, a dimethylphosphino
group, a 2-(2-oxy-1l-propyl)phenoxy group, catechol, resorcinol,
4-isopropylcatechol, 3-methoxycatechol, a

15 1,8-dihydroxynahpthyl group, a 1,2-dihydroxynahpthyl group, a
2,2'-biphenyldiol group, a 1,1'-bili-2-naphthol group, a
2,2'-dihydroxy-6,6'-dimethylbiphenyl group, a
4,4',6,6'-tetra-tert-butyl-2,2'-methylenediphenoxy group and
a 4,4',6,6'-tetramethyl-2,2'- isobutylidenediphenoxy group.

20 Further, as the above-mentioned hetero atom-containing
group, there is exemplified a group represented by the following
general formula [11].

R*?;P=N- [11]

(In the formula, respective R'’s are independently of one another

25 a hydrogen atom, a halogen atom or a hydrocarbon group, and may
be the same or different fromone another, and two or more fhéreof

may be bound with one another and may form a ring.)
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atom an iodine atom a nethyl group, an ethyl group, a n-propyl group, an
i sopropyl group, a n-butyl group, a tert-butyl group, 5 a cyclop ropyl
group, a cyclobutyl group, a cycloheptyl group, a cyclohexyl group, a
phenyl group, a 1l-naphthyl group, a 2 -naphthyl group and a benzyl group,
but are not Iimted thereto. Furthernore, as the hetero atom contai ning
group, there is also exenplif ied a group represented by the follow ng f
ormula 10 [12]. WB "13 1 R _," '"5~~ N[121 (In the fornula, respective R

2 hydr ocar bon SHSTEELS SRABHEm O vt hE BY VG denetal Bauils S3Ed.y
group, a éfwﬂ%gwggg%m A\ H Bt o 1y e&g&éﬁgtmma Brofliihel  €rent

from one anot two or nore thereot may ound w th one anot her

and may f@fsmA anl 18d1ineG tHeC al et BKEFRRYD ,0hn Rthy 1 §rblig, apRepbpkar mul a
[12) are 67 a hydrogen atom a fluorine atom a chlorine atom "a gronlne
atom an gooupge axnt bappaophtnytouy oam - bu iy haudly, agtexty- bty gtapbt, hyl
group, a tert-butyl group, a 2,6-dinmethyl phenyl group, a 2-fluorenyl
groupd a 2-gwalepiapny lgnpurupa ayslabutyll goeupne loyiqllodveptydr gupupa

4- met hoxyphenyl group, a 4-pyridyl group, a cyclohexyl group, a

2-isoprpy$pﬁﬁ%%?hﬁ¥ pI=ouP pefizPheqyY uSFOHPme@h}rngpbébygagFPPEbh?lsiIyI

group, a zgﬁgﬁ{y}f‘a&%lpsérlxg lat%rnozu ’ggo&b?%[uryéitlah%q:eﬂ}q\fégg lthgg:gltj:g’. a
Furthermore, as the hetero atom-containing group, there

is also exemplified a group represented by the following formula

10 [12].
R13
R13 N
13 ~
R © [12]
R13 R13

(In the formula, respective R'’s are independently of one another

15 a hydrogen atom, a halogen atom, a hydrocarbon group, a
halogenated hydrocarbon group, a hydrocarbyloxy group, a silyl
group or an amino group, and may be the same or different from
one another, and two or more thereof may be bound with one another
and may form a ring.)

20 Specific examples of R!® in the general formula [12] are

67



1, 1-di et hyl propyl group, a 2-chlorophenyl group and a 10 pent afl uor ophenyl
group, but are not Iimted thereto. The above-nentioned chel ating |igand
neans a |ligand having nore than one coordinating position. Specific
exanpl es thereof are acetylacetonate, diimne, oxazoline, bisoxazoline,
terpyridine, acyl hydrazone, diethylenetriamne, 15 triethyl enetetram ne,
porphyrin, crown ether and cryptate. Specific exanples of the
above-nentioned heterocyclic group are a pyridyl group, an N-substituted

yr i dyl Bt Ry of SiRnad ??3'1‘3 %%%w Lo g
gr oups, Amncyﬂ%@m@'%xh g 2bebet 911 CALDKENG1 952 ang t he

het er o aton}contalnlng group, f om contai ni hg gro ps may be
bound wi tnwbtqhgrodpr w@ézytodsutfnx gwehpa d 256 ditbrhe t 9§ DpiRe P H2bADNY @
carbon atom a silicone atom a nitrogen atom 25 an oxygen atom a sulfu
atom or ea phoShhorersy Bt gnoup espeztmethylphésyliughoapy, eai dual group,
preferred is a divalent residual group in which an atombinding two Les is
a car Bon ‘ot opd £ Lueroprebhy thenpi guowp t ragénmatbaxynhenyjggnouponp a

sul fur atom and/or a phosphorus atom Mre preferred is _a dival ent
resi dual 4iRNHLAYh SROUSh & FERIRRSFRYBRGUPWO? 12 ASARFRY IRhaIo SFSHP a

hosphor 8 SO £ FEVIRec (RaE kL rORTH ?neét ShERbRBL LYy ﬁ%%ﬁ?‘o?r?%?rnd?né’
grﬁg}ezﬁs I'n uded§€h %ﬂ%ff%g@2§§%p|es t er _qt%@é%¥%< ne gro%p§§shzh as
a nethylenenguimgmhfmpﬁﬁﬁyie@ﬁo@ppua 2-chlorophenyl group and a
10 pentafluorophenyl group, but are not limited thereto.
The above-mentioned chelating ligand means a 1ligand having
more than one coordinating position. Specific examples thereof
are acetylacetonate, diimine, oxazoline, bisoxazoline,
terpyridine, acylhydrazone, diethylenetriamine,
15 triethylenetetramine, porphyrin, crown ether and cryptate.
Specific examples of the above-mentioned heterocyclic
group are a pyridyl group, an N-substituted imidazolyl group
and an N-substituted indazolyl group. Preferable is a pyridyl
group.
20 Two cyclopentadienyl type anion skeleton-carrying groups,
the cyclopentadienyl type anion skeleton-carrying group and the
hetero atom-containing group, or two hetero atom-containing
groups may be bound with each other directly or through a residual
group containing a carbon atom, a silicone atom, anitrogen atom,
26 anoxygen atom, a sulfur atomor a phosphorus atom, respectively.
As such a residual group,' bfeferred is a divalent residual group

in which an atom binding two L?s is a carbon atom, a silicone
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and a propyl ene group, substituted al kyl ene groups such as a 10

di nmet hyl net hyl ene group (an isopropylidene group) and a di phenyl net hyl ene
group, a silylene group, a substituted silylene group such as a

di nret hyl silyl ene group, a diethylsilylene group, a diphenylsilylene group,
a tetranethyldisilylene group and a di net hoxysilyl ene group, and 15 a
hetero atom such as a nitrogen atom an oxygen atom a sulfur atomand a
phosphorus atom Particularly preferred are a nethylene group, an ethyl ene

horus_ ot om _ !
o phonyi ibERy! eha A Bl B bRPop5rREERY 4 [FIRSK My Ba/pra,

group, a | nyl sidyl rgygkéggg | Y r.qu t he
gener al f%r%ﬁ#ggﬁ%] ?té?{l' g@&;rﬂ ogen at(i(;r#g ?%ﬁ?ggﬁﬁqﬁggpagfhg?ﬂ
Particul aihYwhi¥h drf dtcd Yidldieig keeauds D &idHryu W ,Zzal isanizshevi ty.
Specif ic exanples of the hal ogen atomare a f luorine atom 25 a chlorine
atom a babompea aticirageh atanpdiameoaygen dhemhyalrsuchfuooratan @nd /strated her e
does not include the cycl opentadi ene type ani on skeleton-carryigg group.

9

ExanplPes phospeoryddedm bproylidap Bmtsamicime atamaqumber RE| the akpm an
ar al kyl géoug‘ an argg roug and an al kenyl group. Preferred are an al kyl
group havPHgding Fvoh s 45oBAt AR thaR A4 R3Fe gheTs FRGi HP™ 89389 ar bon
atons, ap _aryd group_havi g&t %0 arbhon ms _and an. alkenyl. qroup 5
naving 3 PeS s JeosRedR8 19 Eadfudeef ool Alinh Hrsiloe 485,
carbon at 2ﬂf¥1éﬁ§ g:&ﬁ%&‘yé\f&'i 05 %ﬁyhyébnéﬂ rp,a an @rtagwer%r GBupan
| sopropyl  group, n-butyl group, a sec-but group, a tért-butyl group,
and a propylene group, substituted alkylene groups such as a
10 dimethylmethylene group (an isopropylidene group) and a
diphenylmethylene group, a silylene group, a substituted
silylene group such as a dimethylsilylene group, a
diethylsilylene group, a diphenylsilylene group, a
tetramethyldisilylene group and a dimethoxysilylene group, and
15 a hetero atom such as a nitrogen atom, an oxygen atom, a sulfur
atom and a phosphorus atom. Particularly preferred are a
methylene group, an ethylene group, a dimethylmethylene group
(an isopropylidene group), a diphenylmethylene group, a
dimethylsilylene group, a diethylsilylene group, a
20 diphenylsilylene group and a dimethoxysilylene group.

In the general formula [10], X is a halogen atom, a
hydrocarbon group or OR'!. Particularly, OR! is preferable
because of high polymerization activity.

Specific examples of the halogen atom are a fluorine atom,

25 achlorineatom, abromine atomandaniodineatom. The hydrocarbon

group statedhere does not include the cyclopentadiene type anion

skeleton-carrying group. Examples of the hydrocarbon group
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an isobutyl group, a n-pentyl group, a neopentyl group, an anyl 10 group, a
n- hexyl group, a n-octyl group, a n-decyl group, a n-dodecyl group, a

n- pent adecyl group and a n-eicosyl group. More preferred are a nethyl
group, an ethyl group, an isopropyl group, a tert-butyl group, an isobutyl
group and an anyl group. Al of these al kyl groups may be substituted with
a hal ogen 15 atom such as a fluorine atom a chlorine atom a brom ne atom
or an iodine atom Exanples of the al kyl group having 1 to 10 carbon atons

whi ch i bsti.tuted with_ t I t fl t hyl ,

Cri 1 uor offEERST ot A2 Sa 5Bt DFBMSERYR . §F AP LSV} GXaMBor BRATHY 50D, o

fl th , 0 f I , £l I ,
pert |uor SATT syt REAET PHAEEELY, o86 AP a RlCLrol B RREERY 1 70k, %

per chl or 0pp OpyEbL&H UHdm?, RS 5959k9§2ug%%19&9&&&r?§0} fo_26 U UEP 'S Ms 9" OUp-

Further, all of these alkyl groups may be partially 25 substituted With an

al koxy gr ahpasyl yisui@ haRiinexy 86 RP cdiibon? A tehisoXid P Wl keHy BigHodpy Jroup
such as a phenoxy group or an aral kyl oxy group such as a benzyl oxy group.

70 Exanpl bevbhgt Betar abkghrhoouptbmsi.ng 7 to 20 carbons are a benzyl
group, a (2-nethyl phenyl)nethyl group, a (3-nethylphenyl)nethyl group, a
(4- met hyl phenyEXaBPhes @f otie alkyb greimdravinhdnyio 2 ipprbpro@ioms 5
(2, 4-di nmet hyl phenyl ) net hyl group, . a 2, 5-di met hyl phenyl ) met hyl group, a
(2, 6-di rre?ﬁéladhee%% HEOHP &t SHRY L §To0P .2 B REPR F&F@ﬁ{ﬂ')%tiﬁwr@m&p, a
group, a n-butyl group, a sec-butyl group, a tert-butyl group,
an isobutyl group, a n-pentyl group, a neopentyl group, an amyl
10 group, a n-hexyl group, a n-octyl group, a n-decyl group, a
n-dodecyl group, a n-pentadecyl group and a n-eicosyl group.
More preferred are a methyl group, an ethyl group, an isopropyl
group, a tert-butyl group, an isobutyl group and an amyl group.
All of these alkyl groups may be substituted with a halogen
15 atom such as a fluorine atom, a chlorine atom, a bromine atom
or an iodine atom. Examples of the alkyl group having 1 to 10
carbon atoms which is substituted with the halogen atom are a
fluoromethyl group, a trifluoromethyl group, a chloromethyl
group, a trichloromethyl group, a fluoroethyl group, a
20 pentafluoroethyl group, a perfluoropropyl group, a
perfluorobutyl group, a perfluorohexyl group, a perfluorooctyl
group, a perchloropropyl group, a perchlorobutyl group and a
perbromopropyl group.
Further, all of these alkyl groups may be partially
25 substituted with an alkoxy group such as a methoxy group and

an ethoxy group, an aryloxy group such as a phenoxy group or

an aralkyloxy group such as a benzyloxy group.
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(3, 5-di net hyl phenyl ) met hyl group, a 10 (2, 3, 4-ti met hyl phenyl ) nmet hyl group,
a (2,3,5-tinethyl phenyl)nethyl group, a (2,3,6-tinethylphenyl)nethyl
group, a (3,4,5-tinethylphenyl)nmethyl group, a

(2,4, 6-tinmethyl phenyl)nmethyl group, a 15 (2,3, 4, 5-tetranet hyl phenyl ) net hyl
group, a (2,3,4,6-tetranethyl phenyl)nethyl group, a
(2,3,5,6-tetranet hyl phenyl ) met hyl group, a (pent ane thyl phenyl) nethyl
group, an (ethyl phenyl) nethyl group, a (n-propyl phenyl)nmethyl group, an

(i sopropyl phenyl )nmet hyl 20 group, a (n-butyl phenyl)nmethyl group, a
(sectburyl bherRdmRAR (0%, s cxaliad: 7aub, NBRong! J ok 13 cogtans, age
(n-pentyl phenyl thyl group, a neopent h )net hyl group, a
(n-hexylﬁggﬁﬁggéxgﬁgh%foﬁp?z %e%§¥08$§P%%iﬁ§f§ﬁ%tH§Puéro§g

(n-decyl pher { PHEEhP1 7 18 4SRRI} il 61 a

napht hyl rrg%(ﬁm@#%ﬂdﬂgﬁt gnt%lnl%r({a‘{{cbényld(er?cet y grouégw V\)ﬁee p#we g?r go’l s a
benzyl grpupz, 3 Aim@thyEEendL phé&yhydr gdesphay be partially substituted 71
wi th a hal ogen atom such as a fluorine atom a chlorine atom a brom ne
atom &r afz ) oddime tihpbphemy i) kekhylr gupupycad as a net hoxy group or an

et hoxy group, an aryl oxy group such as a phenoxy group or an aral kyl oxy
group such? a%-&lmethylpxgnyt bnethgl Fguepbesaof the aryl group having 6 to

20 carbon atons are a phenyl groug, a2 - tolyl group, a 3 - tolyl group,"
a 4 - tol {3 grdipethylph 3¥¥99PtBY ugrouPz &.xylyl group, a 2,5-xylyl

group, a (2 P~ {¥hdtndi SBay?)Re Y Yrodpoup 2 3. 5-xylyl group, a

(3,5-dimethylphenyl)methyl group, a

10 (2,3,4-timethylphenyl)methyl group, a
(2,3,5-timethylphenyl)methyl group, a
(2,3,6-timethylphenyl)methyl group, a
(3,4,5-timethylphenyl)methyl group, a
(2,4,6-timethylphenyl)methyl group, a

15 (2,3,4,5-tetramethylphenyl)methyl group, a
(2,3,4,6-tetramethylphenyl)methyl group, a
(2,3,5,6-tetramethylphenyl)methyl group, a
(pentamethylphenyl)methyl group, an (ethylphenyl)methyl group,
a (n-propylphenyl)methyl group, an (isopropylphenyl)methyl

20 group, a (n-butylphenyl)methyl group, a
(sec-butylphenyl)methyl group, a (tert-butylphenyl)methyl
group, a (n-pentylphenyl)methyl group, a
(neopentylphenyl)methyl group, a (n-hexylphenyl)methyl group,
a (n-octylphenyl)methyl group, (n-decylphenyl)methyl group, a

25 (n-dodecylphenyl)methyl group, a naphthylmethyl group and an
anthracenylmethyl group. More preferred is a benzyl group.

All of these aralkyl groups may be partially substituted
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', 3, 4-trimethyl phenyl group, a 2,3,5-trinethyl phenyl group, a 10

, 3, 6-trinmethyl phenyl group, a 2,4,6-trinethyl phenyl group, a 3, 4, 5 -
rimet hyl phenyl group, a 2, 3, 4, 5 - tetranethyl phenyl group, a 2, 3, 4,
6 - tetranethyl phenyl group, a 2, 3, 5, 6 - tetranethyl phenyl group, a
pent anet hyl phenyl group, an ethylphenyl group, a n - propyl phenyl group, an
I s opropyl phenyl group, a n - butyl phenyl 15 group, a sec-butyl phenyl
group, a tert-butyl phenyl group, a n-pentyl phenyl group, a neopentyl phenyl

2o SRS, 58 Rt 45 PO R ol Y
i A T M B S Ay

of these ary groups mnay alogen aton1such
as a f | ydulf ot ¥R e noRyOigriRipAt m a%yllbﬁtﬁﬂ geoupt BUCAr adNai pHéRex@t om an
al koxy group such as a nethoxy group or an ethoxy group, an aryl oxy group
such as sy £ ayallorlexy agedky | oxch o serhybexy deouyl oxy group.
25 Exanpl es of the al kenyl group having 3 to 20 carbon atons are an allyl
groupd a net h@xanplpoof, the @xrlygrgupupavhud$ te, 28 carhqrhaifpms-ape.

pr openyl group More pref erred are an allyl group 72 and a nethallyl

group. WeR %PY%QEQ%Ec@@ntaﬂg%Qﬁo%Ph9@r5€ éﬁ%uﬁ % §EQUPX are a

EQLS?:OPS{ ? oip I SRR ot Shate DERele g?g%,pg‘)ﬁi‘#xl?é%o%%heral
ormul a
sati sfyi n%o%zxﬁb%fé?%&gbdg bot‘L ’g’?ﬂ(fg%por% riat e1 ?/%%P%%tsgego pend| ng upon

the val enges of - P md¥hy Ephdhyl ighduis, B8R, 3 55 -t AMeE QAT I PI Giloudy, &

hal ogenat ed
10 2,3,6-trimethylphenyl group, a 2,4,6-trimethylphenyl group, a

2
2
t

3,4,5-trimethylphenyl group, a2,3,4,5-tetramethylphenylgroup,
a2,3,4,6-tetramethylphenylgroup, a2,3,5,6-tetramethylphenyl
group, a pentamethylphenyl group, an ethylphenyl group, a
n-propylphenyl group, an isopropylphenyl group, a n-butylphenyl

15 group, a sec-butylphenyl group, a tert-butylphenyl group, a
n-pentylphenyl group, a neopentylphenyl group, a n-hexylphenyl
group, a n-octylphenyl group, a n-dedylphenyl group, a
n-dodecylphenyl group, a n-tetradecylphenyl group, a naphthyl
group and an anthracenyl group. More preferred is a phenyl group.

20 All of these aryl groups may be partially substituted with
ahalogen atom such as a fluorine atom, a chlorine atom, a bromine
atom or an iodine atom, an alkoxy group such as a methoxy group
or an ethoxy group, an aryloxy group such as a phenoxy group
or an aralkyloxy group such as a benzyloxy group.

25 Examples of the alkenyl group having 3 to 20 carbon atoms
are an allyl group, a methallyl group, a crotyl group and a

1,3-diphenyl-2-propenyl group. Morepreferredare anallyl group
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hydr ocar bon group. Exanples of the hydrocarbon group are an al kyl 10
group, an aral kyl group and an aryl group. Preferred are an al kyl group
having | to 20 carbon atons, an aral kyl group having 7 to 20 carbon atons
and an aryl group having 6 to 20 carbon atons. Specif ic exanples thereof
are the sane as those nentioned above. Exanples of the hal ogenated

hydr ocarbon group are a hal ogenated 15 al kyl group, a hal ogenated aryl
group and a hal ogenated aral kyl group. Preferred are a hal ogenat ed al kyl
group having 1 to 20 _carbon atons, a hal ogenated aryl group having 6 to 20
car bon a?%&saamﬁt%?%%Ygg%ﬁa?Bd aral kyl group having 7 to 20 carbon atons.

Speci fic exa . I n % t hyl
group, a dif %%%%ge%%ﬁhgﬁg p,% %E?lﬂlcﬁl Fu%}’g%rg?ﬁfﬁéﬁggraroou%?' gr%%%g?gget hyl
group, a r&pﬁ% f , ' 0 I gdBupa ADIhQ@Q—@;? I
group, a jgi]abgrgorgmrret %}?ﬂe gf%,a??gqybgghg%%w;%ug, gﬁ | odomet gﬁlygroup,

a diiodogedhy| @f AsRprapyl gedapet &) -wityp group hnaraddndylggropp .25 a
di fl uoroethyl group, a trifluoroethyl group, a tetraf |uoroethyl group, a
pent af5 | uor oet hwyl tige cggmewathf armetayl 10 hr cupis & divotbesr setthsfydinau®, a
trichl oroethyl group, a 73 tetrachl oroethyl group, _a pent achl oroet hyl
group, a bransethyb igr eupumbedi WedHEEHAYI @ cuP = 8ri BRénPeERYATSr oup, a

per 1 uor oBBRFPPELBLRLY S8 REE P QBPBBAIESI “BPBuSAeaYBEEP oL oRERyl “oroup, -
o Dorf 1o 005k 950050 AURE Ly SRH A Gubup oEsieogthRend a0y
per chl or oRYaYbcEEBHR grd L BRAR DO BEWh L §8PocArbeh GloUpex ith alkyl
10 group, an aralkyl group and an aryl group. Preferred are an alkyl
group having 1 to 20 carbon atoms, an aralkyl group having 7
to 20 carbon atoms and an aryl group having 6 to 20 carbon atoms.
Specific examples thereof are the same as those mentloned above.
Examples of the halogenated hydrocarbon group are a halogenated
15 alkyl group, a halogenated aryl group and a halogenated aralkyl
group. Preferred are a halogenated alkyl group having 1 to 20
carbon atoms, a halogenated aryl group having 6 to 20 carbon
atoms and a halogenated aralkyl group having 7 to 20 carbon atoms.
Specific examples of the halogenated alkyl group are a
20 fluoromethyl group, a difluoromethyl group, a trifluoromethyl
| group, a chloromethyl group, a dichloromethyl group, a
trichloromethyl group, a bromomethyl group, a dibromomethyl
group, a tribromomethyl group, an iodomethyl group, a
diiodomethyl group, a triiodomethyl group, a f£luoroethyl group,
25 a difluoroethyl group, a trifluoroethyl group, a
tetrafluoroethyl group, a pentafluoroethyl group, a chloroethyl

group, a dichloroethyl group, a trichloroethyl group, a
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group, a perchlorooctyl group, a perchlorododecyl group, a 10
per-chl or opent adecyl group, a perchl oroei cosyl group, a perbronopropyl

group, a perbronobutyl group, a perbronmopentyl group, a perbronohexyl
group, a perbronmooctyl group, a perbronododecyl group, a

per br onopent adecyl group and a perbronoei cosyl group. 15 Specific exanples
of the hal ogenated aryl group are a 2 - f luorophenyl group, a 3 - f

| uor ophenyl group, a 4 - | uorophenyl group, a 2, 4 - dif Iuorophenyl

3. 5-di f1 uﬁPsﬁﬁsthr°&¥§Y3p£§?¥Rf 3 BBty oo M ARt
oroup. a 959385 & a2prippekRYA ol (B SR ORNRER RERLE), 0T opneny/

2,3,5,6- teafeabyeﬁeeﬂngqntg%hgor Qp:Déﬁltlalbﬁ%ﬂ%btWyQU@,ro%p, a
perfluoro | - napht hyl group, a perfluoro-2-naphthyl group, a 2-chlorophenyl

group, a peehllabeppedpylggeepp ,aad pelrfouopobmtly 12 grauppa a
2, 4-di chl orophenyl group, a 2, 6-dichlorophenyl group, a 3,4-dichlorophenyl
group,5 a Bebfduorbpeotypiroup. ape2ﬁ4w©nqhaxmknxmwmhamﬂrﬁyunnpoqul

2,3,5,6-tetrachl orophenyl rou a pentachl or ophenyl group
2,3,5,6- terpaern@mﬁnﬁltqqmﬂcvgqmﬁp Bﬂ%ﬁenmp@?wr%’enmdecyi group.

2,3,5,6-tetrachloro-4- ent hl h h
per chl or oalpﬁﬁghflﬁﬁ’eé 8§y Cgr(éé%ghleag¥’8%f ﬁgﬁ%&d‘r SHEUP2 3 2- br onophenyl

o BT 8 IBOAG RO bl
g g g' gr ?g??gg?ghop%rcﬂilﬁx@bhﬁﬂym FRPENY pdrelorddodecyl group, a
phenyl group,

10 perchloropentadecyl group, a perchloroeicosyl group,

a perbromopropyl group, a perbromobutyl group, a perbromopentyl
group, a perbromohexyl group, a perbromooctyl group, a
perbromododecyl group, a perbromopentadecyl group and a
perbromoeicosyl group.

15 Specific examples of the halogenated aryl group are a
2-fluorophenyl group, a 3-fluorophenyl group, a 4-fluorophenyl
group, a 2,4-difluorophenyl group, a 2,6-difluorophenyl group,
a 3,4-difluorophenyl group, a 3,5-difluorophenyl, a
3,4,5-trifluorophenyl group, a 2,4,6-trifluorophenyl group, a

20 2,3,5,6-tetrafluorophenyl group, a pentafluorophenyl group, a
2,3,5,6-tetrafluoro-4-trifluoromethylphenyl group, a
2,3,5,6-tetrafluoro-4-pentafluorophenylphenyl group, a
perfluoro-l-naphthyl group, a'perfluoro-z-naphthyl group, a
2-chlorophenyl group, a 3-chlorophenyl group, a 4-chlorophenyl

25 group, a 2,4-dichlorophenyl group, a 2,6-dichlorophenyl group,
a 3,4-dichlorophenyl group, a 3,5-dichlororophenyl, a

2,4,6-trichlororophenyl group, a 2,3,5,6-tetrachlorophenyl
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a pent abronophenyl group, a 10 2, 3,5, 6-tetrabrono-4-tri brononet hyl phenyl
group, a 2,3,5,6-tetrabrono-4-pentabronophenyl phenyl group, a

per br ono- | - napht hyl group, a perbrono-2-naphthyl group, a 2 - iodophenyl
group, a 3 - iodophenyl group, a 4 - iodophenyl group, a 2,4-diiodophenyl
group, a 2,6-diiodophenyl group, a 15 3, 4-dii odophenyl group, a

3, 5-di i odophenyl, a 2,4,6-triiodophenyl group, a 2,3,5, 6-tetrai odophenyl
group, a pentai odophenyl group, a 2,3,5, 6- tetraiodo 4-triiodomet hyl phenyl

group, a 3.5, 6-tetrai -4- ntg henyl phenyl group, a 20

peri odo- 19ﬁgBth9|P§PgﬁﬁRg °88§8V|o§68gpna ht hyl group. Exanples of the
hal ogenat gd3agalk gesa t hyl group and
b|s(trlflgoro%e%h%thﬁgﬁefﬁétﬁ tr&%éﬁ@E@ﬂEQB&ﬂg B?&I§%%§5préferred are a

met hyl group,sag- Ebﬁi‘hchi5rg|’-QUBenQBchQGQbﬁﬁ}éhyg.bﬁ%ﬁ?lag&%ﬁﬁp ,bat yl group,
an isobutyl group, trif luoronethyl group, a perf luorobutyl group, a

phenyl grpdpchloZo6idhbapathybutybhpheaybegrhldproa2paaphthyllugromipenil
group, 75 a 2,3,5,6-tetrafl uoro-4-pentafl uorophenyl phenyl group and a
benzyl5 gr 3upromepRenypagricunl. arl §-premephenyar graupet By 4 -promepheaydhenyl

group, a 2,6-di(tert- butyl)phenyl roup, a pentafluorophenyl group and a
benzyl gr8GRUPand % he~ FR¥OMED %YgrQERPES & b Rﬁmﬂﬁ? Nyl {9Foup,

Tty TN e et il e T
haf nium gejak_a34HpembpRBRVL FoUl! @l 2 8 08N 6 -tetrabromophenyl group,
a pentabromophenyl group, a
10 2,3,5,6-tetrabromo-4-tribromomethylphenyl group, a
2,3,5,6-tetrabromo-4-pentabromophenylphenyl group, a
perbromo-l-naphthyl group, a perbromo-2-naphthyl group, a
2-iodophenyl group, a 3-iodophenyl group, a 4-iodophenyl group,
a 2,4-dilodophenyl group, a 2,6-dilodophenyl group, a
15 3,4-diiodophenyl group, a 3,5-diiodophenyl, a
2,4,6-trilodophenyl group, a 2,3,5,6-tetralodophenyl group, a
pentaiodophenyl group, a
2,3,5,6-tetraiodo-4-triiodomethylphenyl group, a
2,3,5,6-tetralodo-4-pentaiodophenylphenyl group, a
20 periodo-l-naphthyl group and a periodo-2-naphthyl group.
Examples of the halogenated aralkyl group are a
tris(pentafluorophenyl)methyl group and
bis(trifluoromethyl)phenylmethyl group.
As R!!, particularly preferred are a methyl group, an ethyl
25 group, an isopropylgroup, a tert-butyl group, an isobutyl group,
a trifluoromethyl group, a perfluorobutyl group, a phenyl group,
a 2,6-di(tert-butyl)phenyl group, a pentafluorophenyl group,
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are bis(cycl opentadi enyl)titaniumdichloride, 10

bi s(met hyl cycl opent adi enyl )ti tani um di chl ori de,

bt s(et hyl cycl opent adi enyl )titani um di chl ori de,

bi s(n-butyl cycl opent adi enyl )titani umdi chl ori de,

bi s(tert-butyl cycl opentadi enyl)titani umdichlori de,

bi s(1, 2-di net hyl cycl opent adi enyl )ti tani um di chl ori de, 15
bi s(1, 3- dinethylcyclopentadienyl)titaniun1dich|oride

bi s(I - et hy - et cycl gpent adi,en titan

0 30 methyt: 4. S REFEYEREDERFAGHEREP EL BRFIRPEPERPRERYE oroup ana a
I s(I-met 10

bi s(I - rretl?uqé‘(l{1 gi%]%q{ﬁly éc p?%ﬁgi eny’g SEFE% hc# rgéthj% group.

bi s(!I - rret%.@y nén¥ $08E68yY! cxcboeeaw%%ybhttytle)bheﬁyldlg&bh@rI e,

bi s(I - et hyl - 3-1 sopropyl cycl opentadleny )titanium dichloride,

bi s(1-terpehtafiudrophbyltygkoppnaad anpehtiyllapgironp ,2and ¢hieo mod,

bis(l-tert-butyl-3-nmethyl cycl opentadi enyl)titanium dichloride,

bi s( 1,52, 3prefeerh§l¢ychopbﬂnxdignyhptitaniun176 di chl ori de,

bis(1,2,4-trinethylc opentadlenyl)tltanlun1 di chl ori de,
bi s(tetramet hyf® %%#ﬂ ﬁ%ﬁﬁmﬁﬁuQQEﬁPSPF&Btedethegeneral

bi
bi o(| ndenbts ﬁh ?%%S%ﬁé i ang{re108 ok BV LRe A b FaRAYR AN ini um
di chl ori dg zi eny 4#95:891%} %dlﬁé‘:q{qun ecL}HlOEJ.Eqﬂle transition metal atom

bi s( 2- phenyln Itani um
are bis(cyclopentadienyl)titanium dichloride,

10 bis(methylcyclopentadienyl)titanium dichloride,
bis(ethylcyclopentadienyl)titanium dichloride,
bis(n-butylcyclopentadienyl)titanium dichloride,
bis(tert-butylcyclopentadienyl)titanium dichloride,
bis(1l,2-dimethylcyclopentadienyl)titanium dichloride,

15 bis(1l,3-dimethylcyclopentadienyl)titanium dichloride,
bis(l-methyl-2-ethylcyclopentadienyl)titanium dichloride,
bis(l-methyl-3-ethylcyclopentadienyl)titanium dichloride,
bis(l-methyl-2-n-butylcyclopentadienyl)titanium dichloride,
bis(1l-methyl-3-n-butylcyclopentadienyl)titanium dichloride,

20 bis(l-methyl-2-isopropylcyclopentadienyl)titanium
dichloride,
bis(l-methyl-3-isopropylcyclopentadienyl)titanium
dichloride,
bis(l-tert-butyl-2-methylcyclopentadienyl)titanium

25 dichloride, '
bis(l-tert-butyl-3-methylcyclopentadienyl)titanium

dichloride, bis(1,2,3-trimethylcyclopentadienyl)titanium
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bi s[ 2- (bis-3,5-trifluoromethyl phenyl )i ndenyl]titanium 10 di chl ori de,
bi s[2-(4-tert-butyl phenyl)indenyl]titanium dichloride,

bi s[2-(4-trifluoronethyl phenyl)indenyl]titanium dichloride, bis [ 2-
(4- met hyphenyl ) indenyl] titaniumdichloride,

bi s[ 2- (3, 5-di met hyl phenyl )i ndenyl ] titani um di chl ori de,

bi s[ 2- (pent af | uor ophenyl )i ndenyl Jtitani umdi chl oride, 15
cyclopentadienyl(pentanethylcyclopentadienyl)titaniun1 di chl ori de,

cvol opent SHFERIFH PR GoPERLE) 1 BahTHPERERFSF EaRentpRASRYR) FHGBPEREN ) ti ¢ ani um
di chl or | dgy P Pi&é’ﬁtgik?iﬂ RASLAYLEDXL 6BlERAL Lyt FBLVAGUGh o i de, 20

pentanethy cycl openf adi eny uor titani um

cycl opent adérnyt{ de pheny|( pagdeaneihil 89t ubeheaboENYE) titanium
pent amet hyl cycl opent adi enyl ( 2- phenyl i ndenyl ) titani um dichlori de,

di met hyl sdigheoebds(cycl opent adi enyl )titani umdichloride, 25
di met hyl si | yl enebi s(2- met hyl cycl opent adi enyl )titani um dichloride,
di met Byl sbig( tnédenyldtibanyboydiohdarideenyl) titaniumdichloride, 77

di met hyl si | yl enebi s(2-n-butyl cycl opent adi enyl )titani um dichloride,
d|nethyls?*?fénébﬁs%3tﬁtBGP¥¢E9EP6ﬁBH§&HFEﬁ?FPm fieBAPTALS chl ori de,

ai et nyl <Pt EREBFERFLYEREABLIY: BYEROBERtRai cnyl) 1 canium di chl ori de.
di met hyl spi ¥ 805RLE( Snde i T5E DY LAYGMOREBHRERERY!, ) LT tani um
bis[2-(bis-3,5-trifluoromethylphenyl)indenyl]titanium

10 dichloride, bis[2-(4-tert-butylphenyl)indenyl]titanium
dichloride, bis[2-(4-trifluoromethylphenyl)indenylltitanium
dichloride, bis[2-(4-methyphenyl)indenyl]titanium dichloride,
bis[2-(3,5-dimethylphenyl)indenyl]titanium dichloride,
bis[2-(pentaflﬁorophenyl)indenyl]titanium dichloride,

15 cyclopentadienyl(pentamethylcyclopentadienyl)titanium
dichloride, cyclopentadienyl(indenyl)titanium dichioride,
cyclopentadienyl(fluorenyl)titanium dichloride,
indenyl(fluorenyl)titanium dichloride,
pentamethylcyclopentadienyl(indenyl)titanium dichloride,

20 pentamethylcyclopentadienyl(fluorenyl)titanium dichloride,
cyclopentadienyl(2-phenylindenyl)titanium dichloride,
pentamethylcyclopentadienyl(2-phenylindenyl)titanium
dichloride, dimethylsilylenebis(cyclopentadienyl)titanium
dichloride,

25 dimethylsilylenebis(2-methylcyclopentadienyl)titanium
dichloride, dimethylsilylenebis(3-methylcyclopentadienyl)
titanium dichloride,
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di chl oride, 10 di et hyl silyl enebi s(3, 4-di net hyl cycl opentadi enyl) titanium
di chl oride, dinethylsilylenebis(2,3-ethylnethylcyclopentadienyl)titaniu m
di chl ori de, dinethylsilylenebis(2,4-ethylnethylcyclopentadienyl)titaniu 15
m di chl ori de, dinmethylsilylenebis(2,5-ethyl nmethyl cycl opentadi enyl)titaniu
m dichl oride, dinethylsilylenebis(3,5-ethylnethylcyclopentadienyl)titaniu
m di chl ori de, 20

di met hyl si |l yl enebi s(2, 3, 4-trinmethyl cycl opentadi enyl)titaniu mdichloride,

e L
I e S ;
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di met hyl si{ yidenapi g{chieriadut yl i ndenyl)titani umdichloride, 78

di met hyl si |l yl enebi s(2, 3-di net hyl i ndenyl )titani um di chl ori de,

di met hy| sdinyé €nebs S1vlenabis ( 28 hilmatienycytldopentadidnghl) bitdrium

di met hyl si | yl enebi s(2-met hyl - 4-i sopropylindenyl)titanium 5 dichloride,
di et byl siigthkoebde( 4, 5- benzi ndenyl )titani um dichloride,

di met hyl si |l yl enebi s(2-neth I-4,5-benzindeny%&titaniun1 di§hloride,

di met hyl sd}ieergbssiplenebis ( Adéndinethghcyflopentadienyl) titanium

dichloride,
dimethylsilylenebis(2,5-dimethylcyclopentadienyl)titanium
dichloride,

10 dimethylsilylenebis(3,4-dimethylcyclopentadienyl) titanium
dichloride,
dimethylsilylenebis(2, 3-ethylmethylcyclopentadienyl)titaniu
m dichloride,
dimethylsilylenebis(2,4-ethylmethylcyclopentadienyl)titaniu

15 m dichloride,
dimethylsilylenebis(2,5-ethylmethylcyclopentadienyl)titaniu
m dichloride,
dimethylsilylenebis(3,5-ethylmethylcyclopentadienyl)titaniu
m dichloride,

20 dimethylsilylenebis(2,3,4-trimethylcyclopentadienyl)titaniu
m dichloride,
dimethylsilylenebis(2,3,5-trimethylcyclopentadienyl)titaniu
m dichloride,
dimethylsilylenebis(tetramethylcyclopentadienyl)titanium

25 dichloride, dimethylsilylenebis(indenyl) titaniumdichloride,
dimethylsilylenebis(2-methylindenyl)titanium dichloride,
dimethylsilylenebis(2-tert-butylindenyl)titanium dichloride,
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di
di
di
di
di
di
di
di
di
di
di
di

chl oride, dinethylsilylenebis(4-phenylindenyl)titanium 10 dichloride,
nmet hyl si | yl enebi s(2- net hyl - 4- phenyl i ndenyl )titani um dichloride,

met hyl si | yl enebi s(2- net hyl - 5- phenyl i ndenyl )titanium dichloride, 15
met hyl si | yl enebi s(2- et hyl - 4- napht hyl i ndenyl )titani um dichloride,

met hyl sil yl enebl s(4,5, 6, 7-tetrahydroi ndenyl )titani um dichloride,

nmet hyl sil yl ene(cycl opent adi enyl ) (i ndenyl )titanium 20 dichloride,
nethylsiIyIene(nethylcyclopentadienyl) (i ndenyl)titani umdichl ori de,

ot ol St BRETeYLdneEs £ ?ﬁ%ﬁiﬁﬁ%ﬁ% | L EARTLHTY s ogde
chlori gﬁgz;méi%)?%%%jﬁ x]){érFene%% ﬁYnyC Eﬁf‘ﬂiﬁ&%}i?%ﬂ%ﬁ%h)“tanl um

chlori opent adi enyl ) (fluorenyl)titanium
chl ori dgicHPoFid&! hyl sil yl ene(n-butyl cycl opentadi enyl ) (fluorenyl)titaniu

m di chl ori de, dinethylsilylene(tetranethylcycl opentadienyl)

u

di
di

ndenyl )dinetrthybs i ghéwebile( 2 dnathpy i 4+ L ybpnepyhilpdghyl) tdbashyin) tit ani um
dichloride, 5 dinethylsilylenebis(fluorenyl)titaniumdichloride,
netﬁyls¢ighkmm4@qcl@p@ﬂthml@hyy;enebiahéthybeyéibﬁénvédtétaﬁyuwt|tanuum

chl oride, dinethylsilyl h
dlchioridg,SI yl ene(tetranet hyl cycl opent adi enyl)

dimethylsilylenebis(2-methyl-4,5-benzindenyl)titanium
dichloride, dimethylsilylenebis(2-phenylindenyl)titanium
dichloride, dimethylsilylenebis(4-phenylindenyl)titanium

10 dichloride,
dimethylsilylenebis(2-methyl-4-phenylindenyl)titanium
dichloride,
dimethylsilylenebis(2-methyl-5-phenylindenyl)titanium
dichloride,

15 dimethylsilylenebis(2-methyl-4-naphthylindenyl)titanium
dichloride,
dimethylsilylenebis(4,5,6,7-tetrahydroindenyl)titanium
dichloride,
dimethylsilylene(cyclopentadienyl) (indenyl)titanium

20 dichloride, dimethylsilylene(methylcyclopentadienyl)
(indenyl)titanium dichloride,
dimethylsilylene(n-butylcyclopentadienyl) (indenyl)titanium
dichloride, dimethylsilylene(tetramethylcyclopentadienyl)
(indenyl)titanium dichloride, dimethylsilylene

25 (cyclopentadienyl) (fluorenyl)titanium dichloride,
dimethylsilylene(methylcyclopentadienyl) (fluorenyl)titanium

dichloride,
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(fluorenyl)titaniumdichloride, cyclopentadienyltitanium10 trichloride,
pent anet hyl cycl opent adi enyl titaniumtrichl ori de,

cycl opent adi enyl (di met hyl am do) titani um di chl ori de,

cycl opent adi enyl (phenoxy)titani um di chl ori de,

cycl opent adi enyl (2, 6-di net hyl phenyl )titani um di chl ori de,

cycl opent adi enyl (2, 6-di i sopropyl phenyl)titaniumdichloride, 15

cycl opent adi enyl (2, 6-di -tert-butyl phenyl)titanium dichloride,

pent anet hyl cycl ape, | enyl (,2, 6-di et hyl 1)L | ' '
pentanetH%V%%@hi#%##iﬁ#?ﬁ\ %Eﬁ%¥£#¥%%%¥%%€$%%%%%%g?f%gﬁ%ﬁn#fgggéégﬁForide,
pent anet hyl ey di = 5 ' ' | hdle,

i ndenyl ( ’éﬁ%ﬁkgoprd%yl%ﬁ%ﬁéﬁ%g%%gﬁ%%ﬁgi%%gﬁ%ﬂ%#%%%éﬁBiHﬁéngb&E£H§l9

fl uorenyl (£nfeli i pOPF DPVIR@ITohléri@dl um dichloride, 25

di met hyl si |l yl ene(cycl opent adi enyl ) (2- phenoxy)titani um dichloride,

di met hyl sdinyé €@nel £yTy baee( fudenyl ) (Stuetayyl Pt phanbuy) dichhoB8ddeyum

di chloride, dinethylsilylene(cyclopentadienyl)(3,5-dinethyl-2-phenoxy)t
i tani dm dimethyeilylenebis(fluorenyl)titanium dichloride,

di met hyl si | yl ene(cycl opentadi enyl ) (3-tert-butyl-2-phenoxy)t 5 itanium
di chl or i qtimefhptsillene é%ﬁé%%%’ﬁ%ﬁ%%’a%M/'F?%gﬂ?gFFYbﬁi;?i@B@ﬁE?ﬂ}P- 2-

grrelrgf)%l) Zr'ra?@f%#fg‘?%t%%#ﬁﬁm% )(3,5-di-tert-butyl - 2- phen

dimethylsilylene(tetramethylcyclopentadienyl)
(fluorenyl)titanium dichloride, cyclopentadienyltitanium

10 trichloride, pentamethylcyclopentadienyltitanium trichloride,
cyclopentadienyl(dimethylamido)titanium dichloride,
cyclopentadienyl(phenoxy)titanium dlchloride,
cyclopentadienyl(z,6-dimethy1phenfl)titanium dichloride,
cyclopentadienyl(2,6-diisopropylphenyl)titanium dichloride,

15 cyclopentadienyl(2,6-di-tert-butylphenyl)titanium
dichloride,
pentamethylcyclopentadienyl(2,6~-dimethylphenyl)titanium
dichloride,
pentamethylcyclopentadienyl(2, 6-dilsopropylphenyl)titanium

20 dichloride,
pentamethylcyclopentadienyl(2, 6-tert-butylphenyl)titanium
dichloride, indenyl(2,6-diisopropylphenyl)titanium
dichloride, fluorenyl(2,6-diisopropylphenyl)titanium
dichloride,

25 dimethylsilylene(cyclopentadienyl)(2-phenoxy)titanium
dichloride,

dimethylsilylene(cyclopentadienyl) (3-methyl-2-phenoxy)titan
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oxy)titaniumdichloride, 10

di met hyl si | yl ene(cycl opent adi enyl ) (5- net hyl - 3- phenyl - 2- phen oxy)titani um
di chl oride, dinethylsilylene(cyclopentadienyl)(3-tert-butyldinmethylsily
1- 5- et hyl - 2- phenoxy) ti tani um di chl ori de,

di met hyl si |l yl ene(cycl opent adi enyl ) (5-nmet hyl -3-trinmethylsily 15

1- 2- phenoxy) titani umdi chl ori de,

di met hyl si | yl ene(cycl opent adi enyl ) (3-tert-butyl-5-nmethoxy-2

-phenoxy)tlta J dIC ori de,
dlnethyIS| Li??byla'd%)éntadlenyl)(S tert-butyl-5-chl oro-2-

phenoxy)t

dlﬁEtthSﬁfﬁ%ﬁ?% f?opengé%leny?n%%d%e%¥%)(?-2 Sﬁ§ﬁ§§§§t?t9hgﬁ?ﬁ§3t

di chl ori desardi uietdvéisldyi@®e( cycl opent adi enyl ) (3- phenyl - 2- phenoxy) titan

I um di chl ori de, dinethylsilylene(cyclopentadienyl)(1-naphthox-2-yl)titanium
25 di chl atinethyll skl hése ( gyeheperthgieyyl dp@ntadiiehukyl22ppbaorxyditt ani um
di chl oride, 81 dinethylsilylene(nethylcycl opentadienyl)(3-nethyl-2-phenoxy

) titahi unthrkiordtehloride,

di met hyl si |yl hyl cycl di enyl - di h

di chi of i 3@1%%5,2” Leth %ﬁf [ eREonerFoRLoRy bhLar KAFENVIF £ 3 panetBaty o  phe
tit

3?)%% h;/lg? A Ifﬂbﬁ 9’r‘&§c?%8%rlm?’é’c193ny|)(3-tert-buty1-5- et

hyl - 2- phe&‘ﬂ%&%ﬁﬁéﬂi&'ﬂéﬂé e8yQibHentadienyl) (3,5-di-tert-butyl-2-phen

oxy)titanium dichloride,

10 dimethylsilylene(cyclopentadienyl)(5-methyl-3-phenyl-2-phen
oxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl)(3-tert-butyldimethylsily
1-5-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl) (5-methyl-3-trimethylsily

15 1-2-phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl) (3-tert-butyl-5-methoxy-2
-phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl)(3-tert-butyl-5-chloro-2-
phenoxy)titanium dichloride,

20 dimethylsilylene(cyclopentadienyl)(3,5-diamyl-2-phenoxy)tit
anium dichloride,
dimethylsilylene(cyclopentadienyl)(3-phenyl-2-phenoxy)titan
ium dichloride,
dimethylsilylene(cyclopentadienyl) (l-naphthox-2-yl)titanium

256 dichloride,
dimethylsilylene(methylcyclopentadienyl) (2-phenoxy)titanium

dichloride,
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di met hyl si | yl ene( et hyl cycl opent adi enyl ) (3,5-di-tert-butyl 10

2- phenoxy) titanium di chl ori de,

di met hyl si | yl ene( et hyl cycl opent adi enyl ) (5- net hyl - 3- phenyl -

2- phenoxy) titani um di chl ori de,

di met hyl si | yl ene( et hyl cycl opent adi enyl ) (3-tert-butyl di meth

yl silyl-5-nmethyl -2-phenoxy)titani umdichloride, 15

di met hyl si | yl ene( et hyl cycl opent adi enyl ) (5-net hyl -3-trimeth

yl silyl-2-phenpx Ltaniumdichloride _ _

Ui et hy! SPRPFEREL heeka PpshEsERe BredRprEadt eny ) ymestiyh 2-phenoxy
hoxy- 2- phgpex¥)t k28! di-gRlori de,
dinethyls??y?éne?ﬁegﬁgﬁgycﬁo%éntadienyl)(3-tert-butyl-5-chl 20
0F0'2'phea&mﬁkhylémnxlbﬂbqthhyd%,plopentadienyl)(3,5-dimethy1—2-phe

di et hyl si | yl ene( et hyl cycl opent adi enyl ) (3, 5-di anyl - 2- pheno xy)titanium
di chl ori dapxg) rethyliam Wiehdoadideyl cycl opent adi enyl ) ( 3- phenyl - 2- phenoxy
Jtitaniumdichloride, 25

di met Hy| sdimeshzlsdintenpd metbyleyicdepentadigpylndd-Ltept-but o phe

di chl oride, dinethylsilylene(n-hbutylcyclopentadienyl)(2-phenoxy)titaniu 82
m di chl or PAEY) tditapdwi glehlexd@8-but vyl cycl opent adi enyl ) ( 3- net hyl - 2- phenox
y)titaniu

2 et | o PR A APy DS BEAEHG SRS SR ioms g g -5 et
3?ﬁ§¥%;:2??&thgfﬁgbﬁﬁg$§§€Péﬁ€hF§€Péﬁ§Fff§-tert-buty|-2-ph enoxy) titani um
di chl or i dadmditagtLBYh §ilevled MRty dydlopentR@ilendilgnys ,)s-3Hl-adr thwuty15- ne

10 2-phenoxy)titanium dichloride,
dimethylsilylene(methylcyclopentadienyl) (5-methyl-3-phenyl-
2-phenoxy)titanium dichloride,
dimethylsilylene(methylcyclopentadienyl) (3-tert-butyldimeth
vlsilyl-5-methyl-2-phenoxy)titanium dichloride,

15 dimethylsilylene(methylcyclopentadienyl)(5-methyl-3-trimeth
ylsilyl-2-phenoxy)titanium dichloride,
dimethylsilylene(methylcyclopentadienyl) (3-tert-butyl-5-met
hoxy-2-phenoxy)titanium dichloride,
dimethylsilylene(methylcyclopentadienyl)(3-tert-butyl-5-chl

20 oro-2-phenoxy)titanium dichloride,
dimethylsilylene (methylcyclopentadienyl)(3,5-diamyl-2-pheno
xy)titanium dichloride,
dimethylsilylene (methylcyclopentadienyl) (3-phenyl-2-phenoxy
Jtitanium dichloride,

25 dimethylsilylene(methylcyclopentadienyl)(1l-naphthox-2-yl)ti
tanium dichloride,

dimethylsilylene(n-butylcyclopentadienyl) (2-phenoxy)titaniu
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t hyl - 2- phenoxy) ti tani um di chl ori de, 10

di met hyl si | yl ene(n-butyl cycl opent adi enyl ) (3,5-di-tert-butyl

- 2-phenoxy) titani um di chl ori de,

di et hyl si | yl ene(n-butyl cycl opent adi enyl ) (5- et hyl - 3- phenyl

- 2- phenoxy) titani um di chl ori de,

di nmet hyl si | yl ene(n-butyl cycl opent adi enyl ) (3-tert-butyldinmet 15
hyl si |l yl - 5- net hyl - 2- phenoxy) titani um di chl ori de,

di nmet hyl si | ne(n: butyl cycl opent adi enyl ) (5-nmet hyl -3-tri net
hy|si|y|35-%%é§£§§%$?taniunudichloride,

di hyl s '
e AL NP SR L epEplagheb ot 52 . 2-snenox

di met hyl s¢ ] eae{dmbgiyhcysi@eent adi enyl ) (3-tert-butyl -5-ch
| or o- 2- phenoxy) titani um di chl ori de,

di net hyl sdimé elvel 91 bylgheyntbpeplagctapehtddbediyaiy B 2-ghmethyly Rtphani um
di chl ori de, dinethylsilylene(n-butylcyclopentadienyl) (3-phenyl-2-phenox 25
y)tit&ni temexyght btantumddhebhorifeyl ene(n

- but yl cycl opent adi enyl ) (1- napht hox-2-yl)titani um di chl ori de,
dinethy|s¢¢w¢5h%%§%%¥l%%?9PcgerbEKFéaP@ﬂ§P?éEPBHgﬁax§?FFf§u§§1ﬁ?aﬁP

dich;?rid%?%ﬁghgghgﬁiﬁ%lXigﬂf&%gag-butylcyclopentadienyI)(S-nethyI-Z-phe
noxy)titar €, ! _ _

gﬂ:ﬁ; gily)s LYCERELLETL1 bHE Vh o¥GLOREPLadheRY L ang1 9 BRERKE= But]1-5-me

di met hy| Si;lhyiE@eﬁheﬁbx?vtytaﬂhﬁpambndbemﬁé). (3-tert-butyl-2

- phenoxy) titani um di chl ori de,

di mretlfy| sdiyéthplstiylbneyheputppepcidpenyhiifdnyd)( 3n6t-gi-Sert-butyl
-2-phenoxy)titanium dichloride,
dimethylsilylene(n-butylcyclopentadienyl) (5-methyl-3-phenyl
-2-phenoxy)titanium dichloride,
dimethylsilylene(n-butylcyclopentadienyl) (3-tert-butyldimet

15 hylsilyl-5-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(n-butylcyclopentadienyl) (5-methyl-3-trimet
hylsilyl-2-phenoxy)titanium dichloride,
dimethylsilylene(n-butylcyclopentadienyl)(3-tert-butyl-5-me
thoxy-2-phenoxy)titanium dichloride,

20 dimethylsilylene(n-butylcyclopentadienyl) (3-tert-butyl-5-ch
loro-2-phenoxy)titanium dichloride,
dimethylsilylene(n-butylcyclopentadienyl) (3,5-diamyl-2-phen
oxy)titanium dichloride,
dimethylsilylene(n-butylcyclopentadienyl) (3-phenyl-2-phenox

26 y)titanium dichloride, dimethylsilylene(n

| -butylcyclopentadienyl) (l1-naphthox-2-yl)titanium dichloride,

dimethylsilylene(tert-butylcyclopentadienyl)(2-phenoxy)tita
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- met hyl - 2- phenoxy) ti tani um di chl ori de, 10

di met hyl sil yl ene(tert-butyl cycl opentadienyl) (3,5-di-tert-bu
tyl - 2- phenoxy)titani um di chl ori de,

di et hyl sil yl ene(tert-butyl cycl opent adi enyl ) (5- net hyl - 3- phe
nyl - 2- phenoxy) ti tani um di chl ori de,

di met hyl silyl ene(tert-butyl cycl opentadi enyl)(3-tert-butyldi 15
met hyl si | yl - 5- et hyl - 2- phenoxy) titani um di chl ori de,

dinethylgé*%ﬁﬁgﬁéagé%%gutylcyclopentadienyl)(5-nethy|-3-tH

met hyl si | $tani um di chl ori de,

dinEthyl?é%%%ﬁ@%&%?%f%QHéY£8¥El gf}§g§§§%£%£§a£8ﬁ§l?vbyhéﬁhyl-z-phe

- met hoxy anrumdi c

di et hyl sihbyd precagitmbgi ¥heyei@oent adi enyl ) (3-tert-butyl -5
- chl or o- 2- phenoxy) ti tani um di chl ori de,

di met hyl sginé emels€1y1bheyteyt! batplegerapbhtadieniayB; 83-gimethyl-2
henoxy) titani um di chl ori de,

di et Byl s+plyémorey ) bitantihml ¢4chbprhdeadi enyl ) (3- phenyl - 2-phe 25
noxy)titani umdi chl ori de,

di met hyl s¢igetheledivhepa(tertrBRERLGUFLADERE2AhePKLNER- 587t - PPEFLARI um

dichloride, 84 di | silylene(tetramethyl cycl opentadi enyl)(2-phenoxy)tit
aniun]dichp%?ygéyygipgnium dfcﬁior de,

ai ol or de b BTN R LY R e PP BRI P s B e

di chl ori de,” . . lene(tet opent adi enyl) I met hyl -
2‘phenOXYJﬁéﬁﬁﬁlUﬂlﬁhéhbﬁgbGﬁtanium dichloride,

di met hyl si |l yl ene(tetranet hyl cycl opent adi enyl ) (3-tert-butyl -

2- phaifoxydimé ey Lsiliytéhe( tdet-butylcyclopentadienyl)(3,5-di-tert-bu
tyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tert-butylcyclopentadienyl) (5-methyl-3-phe
nyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tert-butylcyclopentadienyl) (3-tert-butyldi

15 methylsilyl-5-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tert-butylcyclopentadienyl)(5-methyl-3-tri
methylsilyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tert-butylcyclopentadienyl) (3-tert-butyl-5
-methoxy-2-phenoxy)titanium dichloride,

20 dimethylsilylene(tert-butylcyclopentadienyl)(3-tert-butyl-5
-chloro-2-phenoxy)titanium dichloride,
dimethylsilylene(tert-butylcyclopentadienyl)(3,5-diamyl-2-p
henoxy)titanium dichloride,
dimethylsilylene(tertmethylcyclopentadienyl) (3-phenyl-2-phe

256 noxy)titanium dichloride,
dimethylsilylene(tertmethylcyclopentadienyl) (l-naphthox-2-y

l)titanium dichloride,
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di met hyl si |l yl ene(tetramet hyl cycl opentadi enyl ) (3-tert-butyl 10
5- net hyl - 2- phenoxy) ti tani um di chl ori de,

di met hyl si |l yl ene(tetramet hyl cycl opent adi enyl ) (3,5-di-tert-b
utyl - 2- phenoxy) titani um di chl ori de,

di met hyl si |l yl ene(tetramet hyl cycl opent adi enyl ) (5-net hyl - 3- ph
enyl - 2- phenoxy) tltani um di chl ori de, 15

di met hyl si |l yl ene(tetramet hyl cycl opent adi enyl ) (3-tert-butyld

i met hyl si Lyl - 5-net hyl ; 2- nEX ' i ich '

di et by <108 BEE LY LGRE REP B e thATS UL RoF 8L Efng) (3-ppenowy) it

I met hyl si = 2- L tani um di chl ori de,

dinethyls%%%*ﬁn@ ?@?é%%%%hylcyclopentadienyl)(3-tert-butyl 20

5- met hoxXya Zn@PIeposyI¥iéRe| 8t #ambtRY18@clopentadienyl) (3-methyl-2-ph

di nret hyl si |l yl ene(tetranet hyl cycl opent adi enyl ) (3-tert-butyl -

5- chl or o- @ngkenokyanitmndbohtoehéer i de,

di met hyl si | yl ene(tetramnet hyl cycl opent adi enyl ) (3, 5-di anyl - 2-

pheno®y) t dimethyd sitnlene (ketpamethylcyclopentadienyl)(3,5-dimethyl-

di met hyl si |l yl ene(tetranet hyl cycl opent adi enyl ) (3- phenyl - 2- ph enoxy) titani um
dichlorid%?PE?%%¥ﬁ§F%F??*Bﬂe@¥§?iaﬁ%9ﬁyIcyclopentadienyl)(l-naphthoxy-z 85

o et by TGP EREER FFLERO( berrrRsE Pyl R PR P ALEPRRA RIS T tPEE R
dlchlor|d§+?géﬂg%?%#%E+%%§@gégéhﬂggmag§|IyIcycIopentadlenyl)(S-nethyI-Z 5

- phenoxy) titani u _ :
di met hyl sqinéeneisLipeéhy | ebtrhmyehopeptadpenyhif énpigiBetbrt-butyl-

yl - 2- phenoxy) titani um di chl ori de,

di netlityl sbiméehel ¢ 2+ peehyky) Lyktaptiimpdhchiioehdk) (3-tert - but
dimethylsilylene(tetramethylcyclopentadienyl)(3,5-di-tert-b
utyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl) (5-methyl-3-ph
enyl-2-phenoxy)titanium dichloride,

15 dimethylsilylene(tetramethylcyclopentadienyl)(3-tert-butyld
imethylsilyl-5-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl) (5-methyl-3-tr
imethylsilyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl) (3-tert-butyl-

20 5-methoxy-2-phenoxy)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl)(3-tert-butyl-
5-chloro-2-phenoxy)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl)(3,5-diamyl-2-
phenoxy)titanium dichloride,

25 dimethylsilylene(tetramethylcyclopentadienyl) (3-phenyl-2-ph
enoxy)titanium dichloride,

dimethylsilylene(tetramethylcyclopentadienyl) (1l-naphthoxy-2
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yl - 2- phenoxy) titani um di chl ori de, 10

di met hyl silyl ene(trinmethyl silylcycl opentadi enyl) (3-tert-but

yt - 5-met hyl - 2- phenoxy) ti tani um di chl ori de,

di met hyl silyl ene(trinethyl silylcycl opentadi enyl)(3,5-di-ter
t-butyl-2-phenoxy)titani umdichl ori de,

di met hyl silyl ene(trinethyl silylcycl opentadi enyl) (5-nmethyl-3 15
- phenyl - 2- phenoxy) titani um di chl ori de,

di net hyl si | tri | sil I t adi I 3- -b
éi SFnﬁtyPi{%ﬂﬁt'.e Al T g O P A Y o e
I net j j i
T ot R4 SFPALL PR ELaG (L oPEpLofl Sobb R EPY) 12-pronosy)

di met hyl si 4 ydrenah tdiceidyige ! yl cycl opent adi enyl ) (3-tert-but
yl - 5- met hoxy- 2- phenoxy) titani um di chl ori de,

dl net hyl sdinyd el 11y ( stimétyyl oprplapcroyentddientyih(B8-methyl-2

yl - 5-chl or o- 2- phenoxy) titani um di chl ori de,

di met by| siphyérossy } t1tanhyn siightgridpent adi enyl ) (3, 5-di anyl 25
-2-pheno§¥£titaniun1dich|oride,

di rr?et hyl sHinegrekstlveens | srinethrleptricuctopentadippy]) (3.5-dimeth

- phenoxy)tjtani.um di c i d 8

di met hyi g#yf%??é?‘??’f%g{%ﬂf‘?'i}l ‘g%%%’éﬁ?%di enyl ) (1- napht hox -2-yl)titani um

G on o) ol B i eeelapespral G pegpstsansana oo g
di met hyl s¢1 y3 epweén Wit4d81i&mdadoehbytide phenoxy) titani um dichloride,
di met hyl si | yl ene(i ndenyl ) (3-tert-butyl-2-phenoxy)titani um

10 dimethylsilylene(trimethylsilylcyclopentadienyl)(3-tert-but
yl-5-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl)(3,5-di-ter
t-butyl-2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl) (5-methyl-3

15 -phenyl-2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl) (3-tert-but
yldimethylsilyl-5-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl) (5-methyl-3
-trimethylsilyl-2-phenoxy)titanium dichloride,

20 dimethylsilylene(trimethylsilylcyclopentadlenyl) (3-tert-but
yl-5-methoxy-2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl) (3-tert-but
vl-5-chloro-2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl) (3,5-diamyl

25 -2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl) (3-phenyl-2

-phenoxy)titanium dichloride,
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di chloride, 10 dinethyl silylene(indenyl)(3-tert-butyl-5-methyl-2-phenoxy)t

I tani um di chl ori de,

di met hyl si | yl ene(i ndenyl ) (3,5-di-tert-butyl-2-phenoxy)titan ium

di chl ori de, dinethylsilylene(indenyl)(5-nethyl-3-phenyl-2-phenoxy)titan 15
i um di chl oride, dinethylsilylene(indenyl)(3-tert-butyldinethylsilyl-5-nethy
1- 2- phenoxy) titani umdi chl ori de,

di met hyl si |yl ene(indenyl) (5-methyl -3-trinethylsilyl-2-pheno xy)titanium

di chl of i de, 20, g1 ;{;ygagkx,':fmséwfsmm@awgaa@a&xgﬁﬁwahaéxh%heﬁenoxw

tltanlum

dlnethyIS|£y%fE€£%Q€ ene} Qutyl 5-chl oro- 2- phenoxy)t itanium

di chl ori de I'n enyl)(3 5-di anyl - 2- phenoxy) titanium 25

di chlori d&imé’tl@?i@ﬂ%léﬁé(ﬂﬂﬁ&éﬂ enyh) pRenbRYPYL1iLanhamody rhibandem
di chl oride, 87 dinethylsilylene(indenyl)(1-naphthox-2-yl)titani um

di chl ori d@imethel sylglent ehndéhyd) €ByngtByph2apkghokydnildanidmchl ori de,
di met hyl si | yl ene(fl uorenyl) (3-nethyl - 2- phenoxy)titanium 5 dichloride,
di met Byl s@ighboreideuor enyl ) (3, 5- di net hyl - 2- phenoxy) titani um dichloride,

di met hyl si |l yl ene(fl uorenyl ) (3-ter but I enox I tani ym
y 1%ethy£91lylene(igdenyls y imeghyl-szhenoxy?titanium

dichloride,
dimethylsilylene(indenyl)(3-tert-butyl-2-phenoxy)titanium
dichloride,

10 dimethylsilylene(indenyl)(3-tert-butyl-5-methyl-2-phenoxy)t
itanium dichloride,
dimethylsilylene(indenyl)(3,5-di-tert-butyl-2-phenoxy)titan
ium dichloride,
dimethylsilylene(indenyl)(5-methyl-5—phenyl—2—phenoxy)titan

15 ium dichloride,
dimethylsilylene(indenyl) (3-tert-butyldimethylsilyl-5-methy
l1-2-phenoxy)titanium dichloride,
dimethylsilylene(indenyl) (5-methyl-3-trimethylsilyl-2-pheno
xy)titanium dichloride,

20 dimethylsilylene(indenyl)(3-tert-butyl-5-methoxy-2-phenoxy)
titanium dichloride,
dimethylsilylene(indenyl) (3-tert-butyl-5-chloro-2-phenoxy)t
itanium dichloride,
dimethylsilylene(indenyl)(3,5-diamyl-2-phenoxy)titanium

.25 dichloride,
dimethylsilylene(indenyl) (3-phenyl-2-phenoxy)titanium

dichloride,
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dichloride, 10 dinethylsilylene(fluorenyl)(3-tert-butyl-5-methyl-2-phenoxy
)titaniumdichl ori de,

di met hyl si | yl ene(fluorenyl)(3,5-di-tert-butyl-2-phenoxy)tit anium

di chl oride, dinethylsilylene(fluorenyl)(5-nmethyl-3-phenyl-2-phenoxy)tit 15
ani um dichl ori de,

di met hyl si Iyl ene(fl uorenyl) (3-tert-butyldi methylsilyl-5-nmet

hyl - 2- phenoxy) ti tani um di chl ori de,

di met hyl s hy| noxy) titani um
di chl ori odein}/efg‘ﬁ#e#ﬁg? 4%’?%‘?‘&%%0%%&@%&1}%#% g met hoxy- 2- phenox
y)titani de,

di et hyl gﬁ]{ﬂ ene:'(()# uord eirtlny t)h(yg. stielt%leb (ﬁluo Yolr)o( 22 pglheennog%l) tjﬁé}l}ia%nll um
dichloﬂ(hacﬂﬁggg@yJS|Iylene(fluorenyl)(3 5- dlanyl-2 phenoxy)titanium 25
di chl oride, dinethylsilylene(fluorenyl)(3-phenyl-2-phenoxy)titanium

di chl ori deimeéthyll el yyése ( FleoeddyLp( 2rpéilitl n2pphénax?) yifaniami um
dichloride, (tert-butylam do)tetranethyl cycl opentadi enyl -1, 2-et hanedi yl

titanbumdiickldmidele, 5
(nethylan1do)tetranethy|Céglopentad -1, 2- ned| ltita

di chl or i dEimeighnls bhy e bf baskenyt L{ b %W n%?ﬂéﬁga?giPWtan
Iun‘dIChléqcﬁ¥%ride,

dimethylsilylene(fluorenyl) (3-tert-butyl-2-phenoxy)titanium
dichloride,
10 dimethylsilylene(fluorenyl)(3-tert-butyl-5-methyl-2-phenoxy
Jtitanium dichloride,
dimethylsilylene(fluorenyl) (3,5-di-tert-butyl-2-phenoxy)tit
anium dichloride,
dimethylsilylene(fluorenyl)(5-methyl-3-phenyl-2-phenoxy)tit
15 anium dichloride,
dimethylsilylene(fluorenyl) (3-tert-butyldimethylsilyl-5-met
hyl-2-phenoxy)titanium dichloride,
dimethylsilylene(fluorenyl) (5-methyl-3-trimethylsilyl-2-phe
noxy)titanium dichloride,
20 dimethylsilylene(fluorenyl)(3-tert-butyl-5-methoxy-2-phenox
y)titanium dichloride,
dimethylsilylene(fluorenyl) (3-tert-butyl-5-chloro-2-phenoxy
)titanlium dichloride, |
dimethylsilylene(fluorenyl)(3,5-diamyl-2-phenoxy)titanium
25 dichloride,
dimethylsilylene(fluorenyl) (3-phenyl-2-phenoxy)titanium

dichloride,
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(tert-butylam do)tetranet hyl cycl opent adi enyl -di nethyl silane 10 titani um
di chl oride, (benzylam do)tetranethyl cycl opent adi enyl -di net hyl si |l ane
trtani um di chl ori de,

(phenyl phosphi do) t et ranet hyl cycl opent adi enyl -di met hyl silane titanium
dichloride, (tert-butylam do)indenyl-1,2-ethanediyl 15 titanium
dichloride, (tert-butylam do)tetrahydroi ndenyl-1, 2-ethanediyl titanium
dichloride (tert but yl am do) fl uorenyl -1, 2- et hanedi yl titaniumdichloride,

tert-but m.d ' | d

R e R S R S L
(tert-butaiéﬁqggg duorenyl di methylsilane titaniumdichloride,

(di et hyl am nonet hyl )t et ranet hyl cycl opent adi enyl titaniun(H) dichloride,

25 (di e tfetenpueglahyde ) tetranethylcyclopentadienyll-1i kasthahpdiyl

di chl oride, (dinethylam nopropyl)tetranethylcycl opentadi enyl 89

titani umtifamiwhl dfchiborideél pyrrolidinyl ethyl)tetranethyl cycl opent adi enyl
titanium dichloride, (B-dinethylam noborabenzene)cycl opentadienyl
t|tamaﬂn€me¢hz¢am&d0Bt%V@ﬁ@@thhGY@h?P?@tﬂ@%@ﬂylbér3aﬁ§hﬁ§@@ﬁ¥ﬂ¥%F?anium

dichloride, 2,2 -thiobis[4-nmethyl-6-tert-butyl phenoxyltitanium dichloride,
nium’ dichloride,

(ethylamido)tetramethylcyclopentadienyl-1,2-ethanediyltitan
ium dichloride,
(tert-butylamido)tetramethylcyclopentadienyl-dimethylsilane

10 titanium dichloride,
(benzylamido)tetramethylcyclopentadienyl-dimethylsilane
titanium dichloride,
(phenylphosphido)tetramethylcyclopentadienyl-dimethylsilane
titanium dichloride, (tert-butylamido)indenyl-1,2-ethanediyl

15 titanium dichloride,
(tert-butylamido)tetrahydroindenyl-1,2-ethanediyl titanium
dichloride, (tert-butylamido)fluorenyl-1,2-ethanediyl
titanium dichloride, (tert-butylamido)indenyldimethylsilane
titanium dichloride,

20 (tert-butylamido)tetrahydroindenyldimethylsilane titanium
dichloride, (tert-butylamido)fluorenyldimethylsilane
titanium dichloride,
(dimethylaminomethyl)tetramethylcyclopentadienyl
titanium(ll) dichloride,

25 (dimethylaminoethyl)tetramethylcyclopentadienyltitanium(mj
dichloride,

(dimethylaminopropyl)tetramethylcyclopentadienyl
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2, 21-t hi obi s[ 4- et hyl - 6- (| - net hyl et hyl ) phenoxyl titanium 10 di chl ori de,
2,2' -thiobis[4, 6-di net hyl phenoxyltitanium dichloride,

2; 21-t hi obi s(4-met hyl -6-tert-butyl phenoxy)titanium dichloride,

2, 21- net hyl enebi s(4-net hyl - 6-tert-butyl phenoxy)titanium 15 dichloride,
2, 21- et hyl enebi s(4-net hyl -6-tert-butyl phenoxy)titanium dichloride,
2,21-sul finylbis(4-nmethyl-6-tert-butyl phenoxy)titanium dichloride, 20
2,2--(4,4",6,6"-tetra-tert- butyI 1, 1' - bi phenoxy)titanium dichloride,

(d|
(di
[ bi
[ bi
[ bi
(bi
[ bi
[ bi
[ bi

cyel of M i BRRSARto) ) Cantum i Ehor | e

21 TR PPt AR ot atly ceupadn,

s(2, Gdidmtémweroﬂ)dﬁae?t D esh e e £ éi @) eyl Sfe it £di @ny de,

s(2, 6-diisopropyl phenyl) -1, 3 propanedi am do] titani um dichloride,

S( 2, 6-tditdreindm @itgHdeidd ) - 1, 3- propanedi am do] titanium 5 dichl ori de,

s(triisopropylsilyl)naphthal enedi am do]titanium dichloride,

s(ri rtdiydpsin td dreapht (2 eessti wheicaan therdceny H) thtanive,
dichloride,
2,2'-thiobis[4-methyl-6-tert-butylphenoxy]titanium
dichloride,

2'-thiobis[4-methyl-6-(l-methylethyl)phenoxy]titanium

10 dichloride, 2,2'-thiobis[4,6-dimethylphenoxy]titanium
dichloride,
2,2"'-thiobis(4-methyl-6-tert-butylphenoxy)titanium
dichloride,
2,2'-methylenebis(4-methyl-6-tert-butylphenoxy)titanium

15 dichloride,
2,2'-ethylenebis(4-methyl-6-tert-butylphenoxy)titanium
dichloride,
2,2'-sulfinylbis(4-methyl-6-~tert-butylphenoxy)titanium
dichloride,

20 2,2'-(4,4',6,6'-tetra-tert-butyl-1,1'-biphenoxy)titanium
dichloride, (di-tert-butyl-1,3-propanediamido)titanium
dichloride, (dicyclohexyl-1,3-propanediamido)titanium
dichloride, |
[bis(trimethylsilyl)-1,3-propanediamido]titanium dichloride,

25 [bis(tert-butyldimethylsilyl)-1,3-propanediamido]titanium
dichloride,

[bis(2,6-dimethylphenyl)-1,3-propanediamido]titanium
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[bi s(tert-butyl di met hyl silyl)naphthal enedi am doltitanium 10 dichlorl de,
[ hydrotris(3,5-di nethyl pyrazolyl)borate]titanium trichloride,

[ hydrotris(3,5-diethyl pyrazolyl)borate]titaniumtrichloride,

[ hydrotris(3,5-di-tert-butyl pyrazolyl)borate]titanium 15 trichloride,
[tris(3,5-dinmethyl pyrazolyl)methyl]titaniumtrichloride,
[tris(3,5-diethylpyrazolyl)nmethylltitanium trichloride,

[tris(3,5- di-tert butyl pyrazolyl)methylJtitanium trichloride, and those
f or med by &f g the titanium of these 20 conpounds with zirconium or
hafnlun1 Tose’ T or red by replacing the 2-phenoxy of these conpounds with

(3- phenyl[§1§Qfn@X%ifso§§?ﬁgiﬁﬁéHyi§Lhyb BrQB?HQ&!EmQBo]tltanium

(3-tert-but enox t hose™ f or med repl aci ng the
dInEthy|Sdidﬁfﬁﬁu@é these conpounds mnth nmet hyl ene, 25 et hyl ene,

di met hyl net hyl ene (isoprpylidene), di phenyl net hyl ene, diethyl silyl ene,
di phenyl sjbys$ ene6 odi- tlenttbokyiphghehe- 1t RBepropansddahydodpli&andgmt he
di chl oride of 91 these conpounds with dif |uoride, dibrom de, diiodide,
di net Byl , di@hb@h&de di i sopropyl, diphenyl, dibenzyl, dinmethoxide,
dlethOXIde |

O oo O e B0y L B R R Srnat b KTy, O S0PU O 0o
tri ohl ori GO ored FIBRET HoEhe coffEs iR abpPhHT gt bR BT R Bah i, o
triisopro&yéhlofiagbenyl, trlbenzyl, trimethoxi de, triethoxide,
[bis(tert-butyldimethylsilyl)naphthalenediamido]titanium
10 dichloride,
[hydrotris(3,5-dimethylpyrazolyl)borate]titanium
trichloride,
[hydrotris(3,5-diethylpyrazolyl)borate]titanium trichloride,
[hydrotris(3,5-di-tert-butylpyrazolyl)borate]titanium
15 trichloride, [tris(3,5-dimethylpyrazolyl)methyl]titanium
trichloride, [tris(3,5-diethylpyrazolyl)methyl]ltitanium
trichloride,
[tris(3,5-di-tert-butylpyrazolyl)methyl]titanium
trichloride, and those formed by replacing the titanium of these
20 compounds with zirconium or hafnium, those formed by replacing
the 2-phenoxy of these compounds with (3-phenyl-2-phenoxy),
(3-trimethylsilyl-2-phenoxy) or
(3-tert-butyldimethylsilyl-2-phenoxy), those formed by
replacing thedimethylsilylene of these compoundswithmethylene,
25 ethylene, dimethylmethylene (isoprpylidene),
diphenylmethylene, diethylsilylene, diphenylsilylene or

dimethoxysilylene, those formed by replacing the dichloride of
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tri-n-propoxide, triisopropoxide, tri-n-butoxide, 10 triisobutoxide,
tri-tert-butoxide, triphenoxide, tri(pentafl uorophenoxide) or
tFi(2,6-di-tert-butyl phenoxide). In the transitionnetal conpounds
represented by the general formula [ 10 1 , specific exanples of a
conpound having a nickel 15 atomas a transition netal atomare

2, 21- et hyl enebi s[ (4R) - 4- phenyl -5, 51- di et hyl oxazol i ne]nick el dibrom de,
2, 2" -nmet hyl enebi s[ (4R) - 4- phenyl -5, 5' - di et hyl oxazol i ne] ni cke 1 di brom de,

20,2, TR ehgl ST eyl o s v ookl
| ckel d'ﬂ%ﬁﬂ%&@; dii oproey ,|q1 henyl, dibenzyl, dimethoxide,

' 1 .
2,2" -net I's[ (4R) -'4- phieny , 5" -"di cycl ohexyl oxazol i nel 25 ni ckel
di broni deji esrkims hyd enebpsdickldd; nieiydptopoxldapt dxyonateokide] nic kel

di brom de, 92 2, 2'-nethyl enebi s[ (4R) - 4- phenyl -5, 5" - di et hoxyoxazol i ne] ni ck
el di br ordidissoytBxind hyd enedr s{ YRy xddehediphéndxide phenyl oxazol i ne] ni ck
el dibromde, 5 2,2'-nethylenebis[(4R)-4-nethyl-5,5-di-(2-nethylphenyl)oxaz
ol i nePni ckielpeti taftkierophenoxide) or di(2,6-di-tert-butylphenoxide),

G orom nd Those formed by replacing the! frioh YA M k¥ 2 r18oriGe °1©!
tribromide, triiodide, trimethyl, triethyl, triisopropyl,
triphenyl, tribenzyl, trimethoxide, triethoxide,
tri-n-propoxide, triisopropoxide, tri-n-butoxide,

10 triisobutoxide, tri-tert-butoxide, triphenoxide,
tri(pentafluorophenoxide) or
tri(2,6-di-tert-butylphenoxide).

Inthe transitionmetal compounds representedby the general
formula [10], specific examples of a compound having a nickel

15 atom as a transition metal atom are
2,2'-methylenebis[ (4R)-4-phenyl-5,5'~dimethyloxazoline]lnick
el dibromide,
2,2'-methylenebis[ (4R)-4-phenyl-5,5"'-diethyloxazoline]nicke
1 dibromide,

20 2,2'-methylenebis[(4R)-4-phenyl-5,5'-di-n-propyloxazolineln
ickel dibromide,
2,2'-methylenebis[ (4R)-4-phenyl-5,5'-diisopropyloxazoline]n
ickel dibromide,
2,2'-methylenebis|[(4R)-4-phenyl-5,5"'-dicyclohexyloxazoline]

25 nickel dibromide,
2,2'-methylenebis[(4R)-4-phenyl-5,5"'-dimethoxyoxazoline]nic

kel dibromide,
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2, 21- et hyl enebi s[ (4R) - 4- net hyl - 5, 5-di - (4- net hyl phenyl ) oxaz 10

ol i ne] ni ckel di brom de,

2y 21- net hyl enebi s[ (4R) - 4- net hyl -5, 5-di - (2- net hoxyphenyl ) oxa zol i ne] ni ckel
di brom de, 2, 21-net hyl enebi s[ (4R) - 4- net hyl -5, 5-di - (3- met hoxyphenyl ) oxa

zol i nel ni ckel di brom de, 15

2,21- et hyl enebi s[ (4R) - 4- net hyl -5, 5-di - (4- met hoxyphenyl )oxa zol i ne] ni ckel
di brom de, 2,2'- nethylenebis[spiro((4R)-4-nethonxazoIine-5,11-cyc|obu

tane)]n di br.o

2, 212 ]rrelt ?(y'l ené‘i})"artsll%rqp %?1(54%451) rret% T’%&azol | ne 456&110 Fz)gliaa]nick
ntane) ] ni g é%éﬁ

2,21- nethflene splro((4R) 4- et hyl oxazol i ne-5, 11-cycl ohe xane)] ni ckel

di br oni dex, 2, de tR Ten SHed] c418pt 4 0pKdiRy 1 45 et hyipreaplonezoiidetsstrhe
ptane)]nlckel di brom de, 25

2, 21- net eyl ehidirahiddR) - 4- 1 sopropyl - 5, 5- di et hyl oxazol i ne] ni  ckel

d|br0n1de 2, 21- net hyl enebi s[ (4R) - 4- |50£ropyl 5, 5-di et hyl oxazol i ne] ni c 93
kel d5brdha%krmethzmem®bhwléﬁ%bTémeIQY 5s@p¢bp9¥ methyiphepy dpokagazol i ne
] ni ckel dibron de

2, 21- net A Lﬂ%ﬁ%%#adeF%ﬁﬁﬁ%pyl 5, 5-di i sopropyl oxazoline 5 ]nickel

o Rl B e Sy T E0E01 PAA TR -t RPRL 8P ap: £3 ¥Ry PPRANLY8ZEL' "
2, 2" - et hyy anefl pékdD) afotSRPEQPY! - 5, 5- di phenyl oxazol i ne] ni
2,2'-methylenebis[ (4R)-4-methyl-5,5-di-(4~-methylphenyl)oxaz

10 oline]nickel dibromide,
2,2'-methylenebis| (4R)-4-methyl-5,5-di-(2-methoxyphenyl)oxa
zoline]lnickel dibromide,
2,2'-methylenebis[ (4R)-4-methyl-5,5-di-(3-methoxyphenyl)oxa
zoline]lnickel dibromide,

15 2,2'-methylenebis[(4R)-4-methyl-5,5-di-(4-methoxyphenyl)oxa
zoline]lnickel dibromide,
2,2'-methylenebis[spiro{(4R)-4~-methyloxazoline-5,1"'-cyclobu
tane}]nickel dibromide,
2,2'-methylenebis[spiro{(4R)-4-methyloxazoline-5,1"'-cyclope

20 ntane}lnickel dibromide,
2,2"'-methylenebis[spiro{(4R)-4-methyloxazoline-5,1"'-cyclohe
xane}Inickel dibromide,
2,2'-methylenebis[spiro{(4R)-4-methyloxazoline-5,1"'-cyclohe
ptane}]lnickel dibromide,

25 2,2'-methylenebis[(4R)-4-isopropyl-5,5-dimethyloxazoline]lni
ckel dibromide,

2,2"'-methylenebis[(4R)-4-isopropyl-5,5-diethyloxazolinelnic
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ckel dibromde, 10

2, 2" -net hyl enebi s[ (4R) - 4-i sopropyl -5, 5-di - (2- met hyl phenyl ) o
x&azol i nel ni ckel di brom de,

2, 2' -met hyl enebi s[ (4R) - 4-i sopropyl -5, 5-di - (3- et hyl phenyl ) o
xazol i ne] ni ckel di brom de,

2, 21- et hyl enebi s[ (4R) - 4-i sopropyl -5, 5-di - (4- et hyl phenyl)o 15
xazol i ne] ni ckel di brom de,

gxgzol | ng{%fnc%?r s%&% ‘m4dia_sopr opyl - 5, 5-di - (2- met hoxyphenyl )
2, 21- et nlcEﬁ%ﬁ%f% eﬂiéPP@§P9¥11§0§rgbyi35nglaﬂxﬂpﬁﬁaﬁbioxazollne

oxazol i ne rom de,

2,21-nethyﬁfﬁggusﬁiﬁ&amﬂdésopropyl 5, 5-di - (4- nmet hoxyphenyl)
oxazol i ne] ni ckel di brom de,

2, 21- et hy) 2haie shgheneath{4R) 4B} + 4 opsopybpxhzbhl b néiSsdpropyloxazoline
obut ane) | ni ckel di brom de,

2,2'-ﬁethym%®b®134t¢¢¢m#QQ$0 4-i sopropyl oxazoline-5,1'-cycl 25
opent ane) | ni ckel di brom d

2 21- et 1| &b SREEERRRE A 4B) T 45HFORTPRXAzE! PrdisyFiobgEyloxazolin

ghSXagg%L€1%$ékﬁg §£qg%?¥%?§ 4-1 sopropyl oxazol i ne-5, 11-cyc

ohept a”e)i”ﬁc %P 98bH81 (4R) -4-1sopropyl-5,5-diphenyloxazoline]ni
2,2 - nethy1en %3 4- ?ggbu yl -5, 5pd|ﬁ%thyfoxazgllng]n|c kel di brom de,

5 2,21- ne@myie@g®r§&idéo 4- |sobutyl 5, 5-di et hyl oxazol i nel ni ck el
dibronide, 2,2' -met hyl enebi s[ (4R) - 4-i sobutyl -5, 5-di - n- propyl oxazol i nel
ni ckdl0 di by»hidethylenebis[ (4R)-4-isopropyl-5,5-di-(2-methylphenyl)o
xazoline]lnickel dibromide,
2,2'-methylenebis[ (4R)-4-isopropyl-5,5-di-(3-methylphenyl)o
xazoline]nickel dibromide,
2,2'-methylenebis[(4R)-4-1isopropyl-5,5-di-(4-methylphenyl)o
15 xazoline]nickel dibromide,
2,2"'-methylenebis|[ (4R)-4-isopropyl-5,5-di-(2-methoxyphenyl)
oxazoline]lnickel dibromide,
2,2'-methylenebis[(4R)-4-isopropyl-5,5-di-(3-methoxyphenyl)
oxazoline]lnickel dibromide,
20 2,2'-methylenebis[(4R)-4-isopropyl-5,5-di-(4-methoxyphenyl)
oxazoline]lnickel dibromide,
2,2'-methylenebis[spiro{ (4R)-4-isopropyloxazoline-5,1'-cycl
obutane}lnickel dibromide,
2,2'-methylenebis[spiro{(4R)-4-isopropyloxazoline-5,1'-cycl
25 opentane}]nickel dibromide,
2,2'-methylenebis[spiro{(4R)-4-1sopropyloxazoline-5,1"'-cycl

ohexane)} ]nickel dibromide,
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2, 21- et hyl enebi s[ (4R) - 4-i sobutyl -5, 5- diisopropyloxazolinel 10 ni ckel

di brom de, 2, 2'-nethyl enebi s[(4R)-4-isobutyl -5, 5-di cycl ohexyl oxazol i ne

] ni ckel di brom de,

2, 2" -nmet hyl enebi s[ (4R) - 4-i sobutyl -5, 5- di phenyl oxazol i nel nic kel dibrom de,
15 2, 21- et hyl enebi s[ (4R) - 4-i sobutyl -5, 5-di - (2- net hyl phenyl ) ox
azol i ne] ni ckel dibrom de,

2, 2" -net hyl enebi s[ (4R) - 4-i sobutyl -5, 5-di - (3- et hyl phenyl ) ox* azol i ne] nl ckel

dibrort de, 2 2. il il =0eD s4R 1 5) 20U ¥beSpg1Bhald1 RL Y. Eepyblox 20

azollne]rﬁ

2,2 ”Eth%ﬁ%Q@%ﬂéi£4fgk%F'&P@H&Midé 5-di - (2- net hoxyphenyl)o

xazollne]m

2,2 - Wetfwl,@nﬁ@éﬁﬂ F&levis FOORY Yh=Dsbbatyl 35 6t AM¥PAPI¥kAaR01ine Inic
xazollnelnlckel rom de, 25

2,21- nethmébn@bbﬁémﬂﬁﬁ 4-i sobutyl -5, 5-di - (4- met hoxyphenyl ) o
xazollne]nlckel di brom de,

2, 21- fet hyl Zahemupxsqaemma[?j 4R) r $obsehnbyhzdl bndisthyleyareldse Inick
butane)]nlckel dlbron1de

2,2" - netH?*é%%%F%T ?ro((4R) 4-i sobut yl oxazol i ne-5,1' -cycl o
pentane)l kel

D et o1 £t B DL RPOT AR 48) 1 45bAPh bk Br PrdL s Rr ey gragoline]
hexane)]r“

2,2 - thyféﬁ%% ?ég?%g??ﬁR)-4-isobutyloxazoline-5,1|-cyc|o
heptane)]m;gkqﬁegh 1&A&¥Es[ (4R)-4-1isobutyl-5,5-diisopropyloxazoline]

2,2 -nmet hyl enebi s[(4R)-4-tert-butyl -5, 5-di met hyl oxazol i ne]ln

10 nickel dibromide,
2,2'-methylenebis[ (4R)-4-1sobutyl-5,5-dicyclohexyloxazoline
Inickel dibromide,
2,2"'-methylenebis[(4R)-4-1sobutyl-5,5-diphenyloxazolinel]lnic
kel dibromide,

15 2,2'-methylenebis[(4R)-4-1isobutyl-5,5-di-(2-methylphenyl)ox
azoline]lnickel dibromide,
2,2'-methylenebis[(4R)-4-1sobutyl-5,5-di-(3-methylphenyl)ox
azoline]lnickel dibromide,
2,2'-methylenebis[(4R)-4-1sobutyl-5,5-di-(4-methylphenyl)ox

20 azoline]lnickel dibromigde,
2,2'-methylenebis[(4R)-4-isobutyl-5,5-di-(2-methoxyphenyl)o
xazolinelnickel dlbromide,
2,2'-methylenebis[ (4R)-4-isobutyl-5,5-d1-(3-methoxyphenyl)o
xazoline]lnickel dibromide,

25 2,2'-methylenebis[(4R)-4-1sobutyl-5,5-di-(4-methoxyphenyl)o
xazoline]lnickel dibromide,

2,2'-methylenebils[spiro{(4R)-4-1sobutyloxazoline-5,1"'-cyclo
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«

I ckel dibrom de, 10

2,21-net hyl enebi s[ (4R)-4-tert-butyl -5, 5-di et hyl oxazol i ne]ni ckel

dirbrom de, 2,2'-nethyl enebis[(4R)-4-tert-butyl-5,5-di-n-propyl oxazolin
e] ni ckel di brom de,

2,2 -nmet hyl enebi s[ (4R)-4-tert-butyl -5, 5-diisopropyl oxazolin 15 e]ni ckel
di brom de, 2,2'-nethyl enebis[(4R)-4-tert-butyl-5,5-di phenyl oxazoline]n

i ckel dibrom de,

2, 21- met | : 5, 5- dicyclohexyloxazoli ne] ni ckel
di br oni dge(&%%‘gjgﬂéf’%}] ?%ﬁ% ‘F%m) A-tert-butyl -5, 5-di- (2- met hyl phenyl)

oxazolin '
2,21- netﬁ£1en§ﬁ%s §@%£§er?lﬁo fR% iso?%t%%?ﬁaro éﬂ? y-1i-eyelo
0X320||n€ﬂéh@3ﬁé Ihiﬁﬁ@ld@ibromide,
2,2'-nethylenebis[(4R)-4-tert-butyI-5,5-di-(4-nethy|phenyl) 25
oxazol i ned n2 thed tldy bemeb e[ spiro{ (4R)-4-isobutyloxazoline-5,1"'-cyclo
2, 21-net hyl enebi s[ (4R)-4-tert-butyl -5, 5-di - (2- met hoxyphenyl

) oxaz @l i feerarek]nicke bndieromtde,

$O§;ZO|I ;i|Sﬁéﬁﬁéﬁggﬁﬁ4% sPin%Y ?Liiféaégigfgggéxggﬁgyl 1'-cyclo

2,21- nEth%%ﬁ g@ f %f%% %1%f££%gyagl-5,5-di-(4-nethoxypheny|

)oxazolln i '

Foﬁhtane lfnggéé%ifgﬁé%iéfq4ﬂ7IE[EGPHIH&9§§ZQ|Snﬁiﬁe%hy§¥§azoline]n
Y] ni cke brom de

2, 2" - met hwdieeebd Shedmi@é ( 4R) - 4-tert-butyl oxazol i ne-5,1' -cyc
Iopentane)lnickel di brom de,

10 2,2'-methylenebis[(4R)-4-tert-butyl-5,5-diethyloxazoline]ni
ckel dibromide,
2,2'-methylenebis[(4R)-4-tert-butyl-5,5-di-n-propyloxazolin
elnickel dibromide,
2,2'-methylenebis[ (4R)-4-tert-butyl-5,5-diisopropyloxazolin

15 elnickel dibromide,
2,2'-methylenebis[ (4R)-4-tert-butyl-5,5-diphenyloxazoline]n
ickel dibromide,
2,2'-methylenebls[(4R)-4~-tert-butyl-5,5-dicyclohexyloxazoli
nelnickel dibromide,

20 2,2'-methylenebis[(4R)-4-tert-butyl-5,5-di-(2-methylphenyl)
oxazolinelnickel dibromide,
2,2'-methylenebis[ (4R)-4-tert-butyl-5,5-di-(3-methylphenyl)
oxazoline]nickel dibromide,
2,2'-methylenebis[(4R)-4-tert-butyl-5,5-4di-(4-methylphenyl)

25 oxazoline]nickel dibromidé,
2,2'-methylenebis[(4R)-4-tert-butyl-5,5-di-(2-methoxyphenyl

Joxazolinelnlckel dibromide,
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2,2 -nmet hyl enebi s[spiro((4R)-4-tert-butyl oxazoline-5,1"-cyc 10

| ohexane) ] ni ckel di brom de,

2:21- et hyl enebi s(spirof (4R)-4-tert-butyl oxazoline-5,1"-cyc

| ohept ane) ] ni ckel di brom de,

2, 2" -nmet hyl enebi s[ (4R) - 4- phenyl -5, 5-di net hyl oxazol i ne] ni cke 1 di brom de,
15 2, 21- et hyl enebi s[ (4R) - 4- phenyl - 5, 5- di et hyl oxazol i ne] ni ckel di brom de,
2, 2" -nmet hyl enebi s[ (4R) - 4- phenyl 5, 5-di -n- propyloxazoline]ni ckel

gikglrogi ngOm deH‘egﬁgagxhgpﬁg[z R)4'[ ?E%tﬂe% Pfenyl’(éi’I Idé'o c%@%’% OX 22: [ ne] n

i ckel di b kel dib id
2,2 - nethyPeneg F?iR}c4epheny og Sedlphenyloxazollne]nlcke 1 di brom de,

25 2,2' -npt byl peehysbhdBl s4{ ARG AU tor%~Biutlyd~mE Bhyliphanyet®odzphenyl
ollnelnlckel di br om de,

2, 2" -met hybraebilihédR) ckephddpiromidedi - ( 3- met hyl phenyl ) oxaz 97 ol i ne] ni ckel
di brom de, 2, 21-nethyl enebi s[ (4R)-4-phenyl -5, 5-di - (4- net hyl phenyl ) oxaz
ollneﬁhlcRQB dmgtbyiggebis[spiro{(4R) -4-tert- butyloxazollne 5,1'-cyc

2, 2" - met hyl enebi s[ (4R) - 4- phenyl - 5, 5-di - (2- met hoxyphenyl ) oxa 5
zol i ne] ni ¢RBRE EPﬁBgﬁFﬂgel dibromide,

R S BT I PG S R S TR T

lopentane}]nickel dibromide,
2,2'-methylenebis[spiro{(4R)-4-tert-butyloxazoline-5,1"'-cyc
10 lohexane}]lnickel dibromide,
2,2'-methylenebis[spiro{(4R)-4~tert-butyloxazoline-5,1'-cyc
loheptane} lnickel dibromide,
2,2'-methylenebis[ (4R)-4-phenyl-5,5-dimethyloxazoline]lnicke
1l dibromide,
15 2,2'-methylenebis[(4R)-4-phenyl-5,5-diethyloxazoline]lnickel
dibromide,
2,2'"-methylenebis[ (4R)-4-phenyl-5,5-dl-n-propyloxazoline]lni
ckel dibromide,
2,2'-methylenebis[ (4R)-4-phenyl-5,5-diisopropyloxazolinelni
20 ckel dibromide,
2,2'-methylenebis[ (4R)-4-phenyl-5,5-dicyclohexyloxazoline]ln
ickel dibromide,
2,2'-methylenebis[ (4R)-4-phenyl-5,5-diphenyloxazoline]nicke
1l dibromide,
25 2,2'-methylenebis[(4R)-4-phenyl-5,5-di-(2-methylphenyl)oxaz
olinelnickel dibromide,
2,2'-methylenebis[(4R)-4-phenyl-5,5-di-(3-methylphenyl)oxaz
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zol i ne] ni ckel di brom de, 10

2, 2" - et hyl enebi s[ spi rof (4R) - 4- phenyl oxazol i ne-5, 11-cycl obu tane)] ni ckel
dirbrom de, 2,2'-nethyl enebi s(spiro((4R)-4-phenyl oxazoline-5, 11-cycl ope

nt ane) ] ni ckel di brom de,

2, 21- et hyl enebi s[ spi ro( (4R) - 4- phenyl oxazol i ne-5, 11-cycl ohe 15
xane) ] ni ckel di brom de,

2, 21- net hyl enebi s(spi rof (4R) - 4- phenyl oxazol i ne-5, 11-cycl ohe ptane)]ni ckel

di brom de 2. -met hyl enebi s[ (4R) - 4- benzyl - 5, 5- di et hyl oxazol i ne] nicke 1
di br oni de‘?lébe]z',‘fﬁ‘f‘?ﬁ%tﬁﬁz ‘é%’&%ﬁg%[ (4R) - 4- benzyl - 5, 5- di et hyl oxazol i ne] ni ckel

di bromd VA ' R) - YE-5, Bydi 205 hi ni

ckel “di brard dane S REREDl ERA LT POgFPE D 201 LA SR RPRREAL ISR e
25 i ckel ﬂﬂl@gﬂﬂ&cel dibromide, _ _ _

2, 21- et hyl enebi s[ (4R) - 4- benzyl - 5, 5- di cycl ohexyl oxazol i nel n i ckel

di brom de2, 98-e Chyh@hdlyl eNedR 51 { 4pthedybenz§+dd- f2dinpbRoxiypheazal) ore] ni ck
el di bromde, 2,2'-nethylenebis[(4R)-4-benzyl-5,5-di-(2-nethyl phenyl)oxaz
ol i nepni ckelink hnickelk, dsbromide,

2, 21- net hyl enebi s[ (4R) - 4- benzyl -5, 5-di - 3-nethy|pheny%%oxaz ol i ne] ni ckel
di br oni def,/ D' methygnehbpl éf%/hﬂﬁznhemﬁ yP.5-614( 3cmerReRyPhRABHL) PBRAz

oIineIMt%% 1&2Fﬁf@igf’dibromide,
2,2'-methylenebis[(4R)-4-phenyl-5,5-di-(4-methoxyphenyl)oxa
zoline]lnickel dibromide,

10 2,2'-methylenebis[spiro{(4R)-4-phenyloxazoline-5,1'-cyclobu
tane}]Inickel dibromide,
2,2'-methylenebis([spiro{(4R)-4-phenyloxazoline-5,1"'-cyclope
ntane} ]lnickel dibromide,
2,2'-methylenebis[spiro{(4R)-4-phenyloxazoline-5,1"'-~-cyclohe

15 xane)}]nickel dibromide,
2,2'-methylenebis[spiro{(4R)-4-phenyloxazoline-5,1"'-cyclohe
ptane}]nickel dibromide,
2,2'-methylenebls[(4R)-4-benzyl-5,5-dimethyloxazoline]lnicke
1 dibromide,

20 2,2'-methylenebis[(4R)-4-benzyl-5,5-diethyloxazoline]nickel
dibromide,
2,2'-methylenebis[(4R)-4-benzyl-5,5-dl-n-propyloxazoline]lni
ckel dibromide,
2,2'-methylenebis[ (4R)~4-benzyl-5,5-di-isopropyloxazolineln

25 1ickel dibromide,
2,2'-methylenebis[(4R)-4-benzyl-5,5-dicyclohexyloxazolineln

1ckel dibromide,
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2, 21- et hyl enebi s[ (4R) - 4- benzyl - 5, 5-di - (2- met hoxyphenyl )oxa 10

zol i nel ni ckel di brom de,

2;2' - et hyl enebi s[ (4R) - 4- benzyl -5, 5-di - ( 3- net hoxyphenyl ) oxa zol i ne] ni ckel
di brom de, 2, 2'-nethyl enebi s[ (4R) - 4-benzyl -5, 5-di - (4- met hoxyphenyl ) oxa

zol i ne] ni ckel di brom de, 15

2, 21- et hyl enebi s[ spi rof (4R) - 4- benzyl oxazol i ne-5, 11-cycl obu tane)] ni ckel
di brom de, 2, 21-net hyl enebi s[ spi rof (4R) - 4-benzyl oxazol i ne-5, 11-cycl ope

nt ane) | ni

ane) ] pel. i SrEf ISt s 4B) £ArbsREXkzS PrdteheRY ) aranal g nick

xane)]nlc fﬂ) g
2,21- nethy enebi s plro((4R) 4- benzyl oxazol i ne-5, 11-cycl ohe ptane)] ni ckel

di broni dey , andhaitly opesi Of ( ARP- ADOYE2FEDS | 9DEL- (Qmﬁﬁ?ﬂﬁheﬁyﬂ.bbﬁéz there

are exenpllfled those fornmed by reversing a steric configuration of the
asymet r i €l ires hdekeil 281 lonembaad oxazol i ne ring of the above-nenti oned
bi soxazol i ne conpound, and those f orned by replacing the di brom de of
sai d Scompoahdeethylenebisbl 4Rk, 4 dbemzvltBed-di+ 6druethyinhenyl )ogoz

di et hyl , d||$0fropy d'phe”é@ dlbenzyl di met hoxi de, di et hoxi de,
di-n-pro €. di-n- butoxide di i sobut oxi de,

i (2 6 ai ek rr‘?emﬁ%@aﬁﬁt i) d’s SESERLTS. SpEPPACRERLEEPERED o= cice
fﬁ?‘é?ﬁ??.@{%%“}w% pbiomabrothy| pyrazolyl) boratel nickel chiori de
[ hydrotrizs(3, SnédingBéhe®is y{ PN aZ0boh2P0L 8f 8l AL ckelmethoxyphenyl)oxa

10 zolinelnickel dibromide,
2,2'-methylenebis[(4R)-4-benzyl-5,5-di-(3-methoxyphenyl)oxa
zoline]nickel dibromide,
2,2'-methylenebis[(4R)-4-benzyl-5,5-dl-(4-methoxyphenyl)oxa
zoline]nickel dibromide,

15 2,2"'-methylenebis[spiro{(4R)-4-benzyloxazoline-5,1"'-cyclobu
tane}]nickel dibromide,
2,2"'-methylenebis[spiro{(4R)-4-benzyloxazoline-5,1"'-cyclope
ntane}]lnickel dibromide,
2,2'-methylenebis[spiro{(4R)~-4-benzyloxazoline-5,1"'-cyclohe

20 xanel}]nickel dibromide,
2,2'-methylenebls[spiro{(4R)-4-benzyloxazoline-5,1"'~-cyclohe
ptane}]nickel dibromide, and antidopes of the above-mentioned
compounds. Further, there are exemplified those formed by
reversing a steric configuration of the asymmetric carbon on

25 one hand oxazoline ring of the above-mentioned bisoxazoline
compound, and those formed by replacing the dibromide of said
compounds with difluoride, dichloride, diiodide, dimethyl,
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chloride, and those forned by replacing the chloride in those 10 conpounds
with brom de, iodide, nethyl, ethyl, allyl, methallyl, methoxide,

et hoxi de, n-propoxi de, isopropoxide, n-butoxide, isobutoxide,
tert-but oxi de, phenoxi de, pentafl uorophenoxi de and
2,6-di-tert-butyl phenoxi de. As the nickel conpound, there are enunerated
conpounds 15 represented by the followi ng structural fornula. R 16 R 17 14
H~5RNN -,- NRL X3 \x3 (In the formula, R' and R' are each a

2,6-dii | ph 20 . R 16 d 17 . d t
2 O OB EN R s o8 £ P Bad e e Rl 1 81 5B RaR Y o0er 2t om
group, angh e ok fad, TAHH L PEHE L 2 <§1‘L96 PEp8%kOaL , 2aPLRTLAELRLQE an
i odine atom a nethyl group,” an e?hy group,” a n-propyl group, an’100

| sopropyladof febutexLadUt ¥l - 86 PLPbufoRNEEY | a9pRERexRabeNzyl grop, a nethoxy
group , an ethoxy group, an-propoxy group, an isopropoxy group, a n-butoxy

group, anmi @udnitafluoroplpewoxbdehandxdi g2 p6ipdl ) teuttbetylphenexade) .
exenplified those forned by replacing 5 the nickel atomin the
abovebnent i ondantiheeel spepbidc sexinplepadf athenmickedhl compbdond uarand
ruthenium_1In the transition nmetal conpound represented by the general
formul a [EMAreiets €3 S imptylpyraze bﬁﬂﬁagﬁb¥%§kﬁk szﬂriﬁﬁonlas a

transitio

> o b1 o (B Rta e OT ST St dthvinyrasel vl pneralnAFsSh CRREREGRY de,
2, 6-bi s- [ SrFeH & 695 OV POLOVLL FF TN £L0¥1¥1 ) borate Inickel

chloride, and those formed by replacing the chloride in those
10 compoundswithbromide, iodide, methyl, ethyl, allyl, methallyl,
methoxide, ethoxide, n-propoxide, isopropoxide, n-butoxide,
isobutoxide, tert-butoxide, phenoxide, pentafluorophenoxide

and 2,6-di-tert-butylphenoxide.
As the nickel compound, there are enumerated compounds

15 represented by the following structural formula.

R16 H17

(In the formula, R'* and R'® are each a 2,6-diisopropylphenyl
20 group, R and R'” are each a hydrogen atom or a methyl group,
or R and R’ may be bound to form an acenaphthene group, and
X% is a fluorine atom, a chlorine atom, a bromine atom, an iodine

atom, a methyl group, an ethyl group, a n-propyl group, an
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pyridi neiron dichloride,
2,6-bis-[1-(2-tert-butyl-phenylimno)ethyl]pyridineiron dichloride, and
those formed by replacing the dichloride thereof 15 with difluoride,

di brom de, diiodide, dinethyl, diethyl, dinmethoxide, diethoxide,

di - n- propoxi de, diisopropoxide, di-n-butoxide, diisobutoxide,

di -tert-but oxi de, diphenoxide, di(pentafl uorophenoxide) and

di (2,6-di-tert-butyl phenoxide). Further, specific exanples of the iron

o S SRE A TS P MATER L shidaty sty o
[ hydr ot ] $deBodly duidy Dk KeRBLGA Ap PRRALebEbAY Y| 4F 13B3rbesg T or med

by replacing the"chloride in thése compoun ["uori de, “br om

i odi de, ngtbyp, achhyhitoryIdgdoupreahaldobutoxdbgieupadt depharidioxigiteup. )

n- pr opoxi de, 1 sopropoxi de, n-butoxide, isobutoxide, tert-butoxide,
phenoxi de, pentBEfrtinenphdrend dre exempl BE tied ttdwosebfoynpiciw repd acing
Furthernore, there are simlarly exenplified those formed by replacing the
i ron Pn tHee abbolee kel o ridy e @basiraaidsianad nicked conpeunds ith

Mor eover, specific exanpl es of 9 -oxQ t transition 5 netal conpound
of the tri }?@Bﬁmne?%gg%BanBﬂaéuWeBPésﬁﬁEganiBV'the gener al fornurg (10]

oo o A SRR P N OSSN M £ BRI LA YeTrar
(3-tert-bpgyhabaBify! - HOLLPLEYaLdhsTh4 B LN Ydniflund niYing an iron
- oxobi s[i sopropyl I dene( net hyl cycl opent adi enyl ) 2- phenoxy) titani um
chl ori de]atém- @40k sLanopt 0pyl ndeag atom are
10 2,6-bis-[1-(2,6-dimethylphenylimino)ethyl]lpyridineiron
dichloride, 2,6-bis-[1-(2,6-diisopropylphenylimino)ethyl]
pyridineiron dichloride, _
2,6-bis-[1-(2-tert-butyl-phenylimino)ethyl]lpyridineiron
dichloride, and those formed by replacing the dichloride thereof
15 with difluoride, dibromide, diiodide, dimethyl, diethyl,
dimethoxide, diethoxide, di-n-propoxide, dilsopropoxide,
di-n-butoxide, diisobutoxide, di-tert-butoxide, diphenoxide,
di(pentafluorophenoxide) and<IL(2,6-di-tert-butylphenoxide).
Further, specific examples of the iron compound are
20 [hydrotris(3,5-dimethylpyrazolyl)borate]iron chloride,
[hydrotris(3,5-diethylpyrazolyl)borate]iron chloride,
[hydrotris(3,5-di-tert-butylpyrazolyl)borate]iron chloride
and those formed by replacing the chloride in these compounds
with fluoride, bromide, 1iodide, methyl, ethyl, allyl, methallyl,
25 methoxide, ethoxide, n-propoxide, isopropoxide, n-butoxide,

isobutoxide, tert-butoxide, phenoxide, pentafluorophenoxide

and 2,6-di-tert-butylphenoxide.
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(met hyl cycl opent adi enyl ) (3-tert-butyl -5-net hyl -2- phenoxy)titani um
chloride], 9 -oxobis[isopropylidene(tetranethylcyclopentadienyl) 15

(2- phenoxy) titanium chloride], 4-oxobis[isopropylidene

(tetramet hyl cycl opent adi enyl ) (3-tert-butyl-5-nmethyl-2-pheno xy)titani um
chloride], 9 -oxobis[dinethylsilylene(cyclopentadienyl) (2-phenoxy)
titaniumchloride], /-t-oxobis[dinmethylsilylene 20

(cycl opent adi enyl ) (3-tert-butyl-5-nmethyl -2-phenoxy)titanium chloride],

4- bi s(di methyl silyl hyl I ' - ' i
chi ori dol . 6 PUREBPEPErRed TS or ol rarrey salosariad BRsYd Eeriied ™,
| -5-nmeth &%%ﬁ L a0 |0k . :
}/oxobimg[ d?‘%ﬂst yl si Qﬁ’gﬁgéﬁrﬁjgh&t e%ﬂ():f/l‘g% o%%rll?g%?%%ﬁso(nz?%rpl%ou?l%iy)lttiht ani um

chl ori de] cgpd1¢- axa@bhskRenet hyl sil yl ene
(tetramet hyl cycl opent adi enyl ) (3-tert-butyl-5-nethyl -2-pheno 102 xy)

titani um chl orMdeedver| nspddifionexamples avf &xgrpxd type tirassitfiomr med by
replacing the chloride in said conpounds with f luoride, bromde, iodide,
met hyld emayal cenpeong| of ptketirangitdon mafiado dampousndsoxiedpaesentedpoxi de,
| sopropoxi de, n-butoxide, 5 isobutoxide, tert-butoxide, phenoxide,

pent af | uoPBphBRoSPRETaAnHosmylai 148t K6t {4 phenoxi de. Besi des t he

R T e L LR T R
rees [ aPLazeRL Lur I Syl e el et el SR (9
transitiopsoetat-BheYl-5-methyl-2-phenoxy)titanium chloride], u«

10 -oxobis[isopropylidene(methylcyclopentadienyl)
(2-phenoxy)titanium chloride], U -oxobis[isopropylidene
(methylcyclopentadienyl) (3-tert-butyl-5-methyl-2-
phenoxy)titanium chloride], 4
-oxobis[isopropylidene(tetramethylcyclopentadienyl)

15 (2-phenoxy)titanium chloride], 4 -oxobls[isopropylidene
(tetramethylcyclopentadienyl) (3-tert-butyl-5-methyl-2-pheno
xy)titanium chloride], 4«
-oxobis[dimethylsilylene(cyclopentadienyl)

(2-phenoxy)titanium chloride], U4 -oxobis[dimethylsilylene

20 (cyclopentadienyl)(3-tert-butyl-5-methyl-2-phenoxy)titanium
chloride], U -oxobls[dimethylsilylene
(methylcyclopentadienyl) (2-phenoxy)titanium chloride], 4
-oxobis[dimethylsilylene(methylcyclopentadienyl) (3-tert-but
yl-5-methyl-2-phenoxy)titanium chloride], 4«

20 -oxobis[dimethylsilylene(tetramethylcyclopentadienyl)(2-phe
noxy)titanium chloride] and U -oxobis[dimethylsilylene

(tetramethylcyclopentadienyl) (3-tert-butyl-5-methyl-2-pheno
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are nickel chloride, nickel brom de, nickel iodide, nickel sulfate, nicke
nitrate, nickel perchlorate, nickel acetate, nickel trifluoroacetate,

nt ckel cyani de, nickel oxalate, 15 acetyl acetonatonickel, bis(allyl)nickel,
bi s(1, 5-cycl ooct adi ene) ni ckel , dichloro(1, 5-cycl ooct adi ene) ni ckel ,

di chl orobi s(acetnitrile)nickel, dichlorobis(benzonitrile)nickel, 20
carbonyltris(triphenyl phosphi ne)ni ckel,

di chl orobi s(tri et hyl phosphi ne) ni ckel ,

di acet obi s | phenyl sphine) nj ckel. .. .tetraxi Lip ' i ckel ,
di chl or 0[1‘5}? bt Jo?%’(ﬁ‘%{'bﬁg‘ﬁrﬁp‘gﬁ@pm‘h@gﬁ&ﬁ&]' nﬁ?%é ,grﬁé]’?éyﬁfpfg‘m%ga

bi s[ 1, 2- bj ' Tololl lsni :

di chi or o[ 40P B s Aol BR80T a8 o B sopounds with Fluoride,

bi s[ 1, 3- bhSéhH @b enyd @D@& PhheehPL OPaBEY | Ck8bprdfP1t ephanginbahekel nitrate,
tetraxi s(acetonitrile)nickel tetrafluoroborate and nickel phthal oci ani ne.
Simlarl ynethkonplies efthextdeponngrbpokidea YaopHopoxatiem nabutbsitieasiti on
nmetal atom are vanadi um acetyl acetonate, 5 vanadiumtetrachloride and
vanadibum bsgbutcekide i deerExbupbridé, apbenpsiidd. hpehtgfiuonerhenaxidem as
the trasition nmetal atomis bis(pentanethylcycl opentadienyl) samarium

net hyl t et #Réydr 6f &t akerExbupy ePBenaxt8@pound havi ng an ytterbi um at om as

e hyl Lot rany BOTA%s ¥nd ¥0A Yo RETL"EEMYLGNG' CHSFE S £0Y Wy el o7 P! U
general formula[1l0] andits & -oxo type transitionmetal compound,
whose examples are as mentioned above, examples of a compound

10 usedasthetransitionmetal compound (B) areas follows. Examples
of a compound having a nickel atom as the transition metal atom
are nickel chloride, nickel bromide, nickel iodide, nickel
sulfate, nickel nitrate, nickel perchlorate, nickel acetate,
nickel trifluoroacetate, nickel cyanide, nickel oxalate,

15 acetylacetonatonickel, bis(allyl)nickel,
bis(1l,5-cyclooctadiene)nickel,
dichloro(1l,5-cyclooctadiene)nickel,
dichlorobis(acetnitrile)nickel,
dichlorobis(benzonitrile)nickel,

20 carbonyltris(triphenylphosphine)nickel,
dichlorobis(triethylphosphine)nickel,
diacetbbis(triphenylphosphine)nickel,
tetraxis(triphenylphosphine)nickel,
dichloro[1l, 2-bis(diphenylphosphino)ethane]nickel,

25 bis[1l,2-bis(diphenylphosphino)ethane]lnickel,
dichloro[l,3-bis(diphenylphosphino)propane]nickel,
bis[1l,3-bis(diphenylphosphino)propane]nickel,
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These transition netal conmpounds may be used singly or in a conbinat ion
of two or nore thereof. Anong those transition netal conpounds exenplifed
above, 15 those represented by the general f orrmula [ 10 ) are preferred
as the transition netal conpound (B) used in the present invention. In
particular, the transition netal conpounds having the 4 G oup atomas M
i n the above general fornmula [ 10 ] are preferred, and those having at

| east one cycl opent adi ene type ani on 20 skel eton- carrying group as L 2 in

the general, fornula [10], ar articul arl referred. . in the case
where X itset(ﬁﬁafmiﬂ?é”zf’]lélodﬁl'ettrrgﬁﬁﬁ 5% a’f‘%ﬁ Q?c %%:gﬂrnldggﬁégﬁl%lt WO

cycl open .%Hﬁ 8 gqi %&ﬁi = ' oups as L , which groups
are Iinké%s{ roﬁgﬁﬂ) £%$égﬁ%ua %%%ﬁﬁf%éﬁé%ﬁé#%éﬁé carbon atom a silicon
atom a nitregen 13407, akafpiednoat QeompSind HavilmyNaOanaBRAmPADSHS

atom are pref erred rom a viewpoi nt of an inprovenent of activity. 104
The 4 G @i tHeanGdd 1 ot tned t LD replosim s dravamgdiwn ace by lacesonate ed) i ndenyl
groups as L 2, which groups are liked through amethylene group, an

et hyl 8ne varadi,uma 8 traciidmisde andmeanadbap, oxydrhehiopide. i | yl ene group,

a diethylsilylene group or a 5 di phenylsilylene group, are nore preferred
from a vi ewpoiBamirle af aiqaRRAReviRg admagipmaten agkhe trasition

o V] capolRtr P i Qverarn e By rrsronsat SELERr ) ofeter SR conpound
having_Oﬁkéﬁgggéikéﬂyafg¥&ghn}o general f ornmula [ 10 1 can be obtai ned by

prepari ng an
Example of a compound having an ytterbium atom as the

10 trasition metal atom is bis(pentamethylcyclopentadienyl)
ytterbium methyltetrahydrofuran.
These transition metal compounds may be used singly or
in a combination of two or more thereof.
Among those transition metal compounds exemplifed above,
15 those represented by the general formula [10] are preferred as
the transition metal compound (B) used in the present invention.
In particular, the transition metal compounds having the 4 Group
atom as M? in the above general formula [10] are preferred, and
those having at least one cyclopentadiene type anion
20 skeleton-carrying group as L? in the general formula [10] are

particularly preferred.
Further, in the case where X is OR*!, the 4 Group transition

metal compounds having two cyclopentadiene type anion
skeleton-carrylng groups as L?, which groups are linked through
25 a resldual group containing a carbon atom, a silicon atom, a
nitrogen atom, an oxygen atom, a sulfur atom or a phosphorus

atom, arepreferred fromaviewpoint of an improvement of activity.
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corresponding to the OR', reacting the sane wth a strong base such as an
organol i t hi um conpound, and thereafter reacting the obtained conpound with
a~transition nmetal conpound having a chlorine atomin place of OR" in the
above general f ormula [ 10 ] . 15 Further, a transition netal conpound
having a stereoregular polynerization ability of an a -olef in can be
selected fromthe transition netal conpound (B) represented by the fornula
[ 10] . Thereby, a stereoregular polynerization of an a-olefin can be

acconpl i sigd. 20 I%é),e %ﬁﬁ%ﬂ‘ﬁpi e 1 CCHH?\&}U%&E’M iqw;t el_rvgpr e,gul ar

pol yneri zati on abi s a transition metal comnmpoun

representiedsinsthiguked) 19Weng198R0R)s fadrinl Qvl{icl{”ldrélips?‘ AF@N3ikb@n

nmet al compound represented by the f "ol l owing general™f ornula [ 14 ]. 105
L3 x4 [ 13hrcudH amehayllenhedrayup\Ban 8 tAylleaeyrioup) a@iméthybnedhylése G oups
3 to 11 or lanthanoide series, L3 is an 77 5-indenyl group or a 5

substi t utgxpuy, B dhanethylgidydenendrpuph afdietthyesdlplene goup ogra
different fromeach other, Y is a bridging group for linking both of Las,
and b8t h GPheny ke blY RS SFeaH| §refmeER PreferredinoBraydewnodmt afhal ogen
atom an al kyl groug, an aral kyl gqr(oup, an ar¥l group,. a substituted silyl
group, arffl koxylBPEAEeMERt10 ar Ayl oxyaGEdUSYan arylfoxy grB8EeBica

het er Ocycelfilr?yl rfe%ig(f}fﬁdgw)-znircl?o&fm% gighéngx%e is particularly

preferred from a viewpoint of an improvement of activity.
The transition metal compound having OR'! as X in the above
10 general formula [10] can be obtained by preparing an R!'OH
corresponding to the OR'!, reacting the same with a strong base
such as an organolithium compound, and thereafter reacting the
obtained compound with a transition metal compound having a
chlorine atom in place of OR!! in the above general formula [10].
15 Further, a transition metal compound having a
stereoregular polymerization abllity of an @ -olefin can be
selected from the transition meltal compound (B) represented by
the formula [10]. Thereby, a stereoregular polymerization of
é.n ¢ -olefin can be accomplished.
20 ~ As the transition metal compound having a stereoregular
polymerizationabillity, preferredisatransitionmetal compound
represented by the following general formula [13] ora transition

metal compoundrepresentedby the followinggeneral formula[14].
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18/ s CH Rq54-q9gx[14] (Inthe fornula, M3 is a transition netal
atom of the Goups 15 3 toll or lanthanoide series, Y2 is a silicon atom
a~germaniumatomor a tin atom the (RL8n-CoH4_n) and (R18g-CoH4_q) are

i ndependently of each other a substituted 7) 5-cycl opentadi enyl group, n
and gq are independently of each other an integer of 1 to 3, and both of
R18s may be the sane 20 or different fromeach other and are independently
of each 106 other a hal ogen atom an al kyl group, an aral kyl group, an

aryl group, a substg Buted silyl group,Pf@ al koxy group, an aral kyl oxy
group, an aryl oxy oup or a heterocyclMc group, provided that the
position and/ orKind o ach R18 in_each 5 substituted 775-cycl opent adi enyl

group are_(i sel ected, sopgdhat a symetry pl tB]containing MB does not
exist, RIX and X5 are i eggﬁd tly of gach other a hydrogen atom a

hal ogen atonf\aQ alkyl~group, an aral M group, an aryl group, a
substituted silyl oup, an al koxy group, an aral kyl oxy group, 10 an

aryl oxy group or a heterocyclic group, and R19 and X5 nmay

(In the formula, M} is a transition metal atom of the Groups
3 to 11 or lanthanoide series, L® is an 7 °-indenyl group or a
5 substituted 7°-indenyl group, and both of L3s may be the same
or different from each other, Y is a bridging group for linking
both of L’s, and both of X!s are independently of each other
ahydrogen atom, ahalogen atom, an alkyl group, an aralkyl group,
an aryl group, a substituted silyl group, an alkoxy group, an

10 aralkyloxy group, an aryloxy group or a heterocyclic group.)

1
RY¥ -csHy, N x>

RY, Y2 M3/ [14]

N

| Illsq-(:5114_q’/// )(5
(In the formula, M® is a transition metal atom of the Groups

15 3 toll or lanthanoide series, Y?isasilicon atom, a germanium
atom or a tin atom, the (R'®,-CsH4.n) and (R'®;-CsHq.q) are
independently of each other a substituted 7
®-cyclopentadienyl group, n and q are independently of each
other an integer of 1 to 3, and both of R'®s may be the same

20 or different from each other and are independently of each
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be all the same or different fromeach other.) The transition netal atom
represented by M3 in the above general formulas [ 13 ] and [ 141 is
defined as the same as M2 in the above-nentioned general forrmula [10]. 15
In the general forrmula [13], L3 is an r)5-indenyl group or a substituted
7) 5-indenyl group, and both of Las nmay be the sanme or different from each
other. Specific exanples of L3 are an 775-indenyl group, an
775-met hyl i ndenyl group, an 77 5-di met hyl i ndenyl group, an

775-n-pr |.nde p 7 i pyl'ngﬁgxl YRyun

775-n- bu%&%én%ganyé:bcrg%%%,a%%q’??ZnSg?]é?tl- ggt%lg’ln (l?ny grkﬁ%, anuﬁ’ an
775- pheny indenydy 91 oAl uigdt Y ¥uteaBiAyiPBeRyly Ndeny1 kB Ryr&ib / fan
5- naphtyl i nderiyl group, an 7) 5- trinmeéthylsilylindenyl dgroup and an

775-t et r ARy DERPYIro@h Ol 245y 1 oxy her abp \ear e Rkit@iectwents ajrdwy ul a
[13], Y is a bridging group for linking both of L3S. As the bridging

group, (thereldedgtheh thei palsdritid iatyl hor gebug cbneachi RY® am aash of 107
the Goup 14 of the periodic table of elenments (1 UPAC, inorganic chenical
nomen| atawks teyteddn édryicdopergsnd ey dianquR| are fisdi seleqtesri ¥Ry ng

group containing a carbon atom a silicon ato a rmani um agemor a tin
atom Mord*dy & SYWLTEY P 4RDEI ﬁﬂf‘téi&%nﬁg&r‘;’gg}a?ﬁuﬁg%mﬁﬁétat T ected

10 0 Lk SpgSRRI900s O Byt CRRRERTn BEERL NI
atom conniced aMi §hkhat yrug Sani §r§l\i§§ﬁ.b%o§i§maﬁ 811 cgRoRpOMa a
germani um atom and/of a’'tin atom and 0Sé m ni mum at om nunbér bet ween
10 at ons gifyeieLt @tedidil yIogRoab ,laB81kexy0dr P € anfwifa Bkl b yaasaup,

10 an aryloxy group or a heterocyclic group, and R’ and X® may
be all the same or different from each other.)

The transition metal atom represented.by‘M3iJ1the above
general formulas [13] and [14] 1s defined as the same as M? in
‘the above-mentioned general formula [10].

15 In the general formula [13], L® is an 7°-indenyl group
or a substituted 7°-indenyl group, and both of L3s may be the
same or different from each other. Specific examples of L> are
an 7°-indenyl group, an 7 °-methylindenyl group, an 7
*.dimethylindenyl group, an n°-n-propylindenyl group, an 7

20 5-isopropylindenyl group, an ns-n-butylindenyl group, an 7
®-tert-butylindenyl group, an n°®-phenylindenyl group, an 7
S.methylphenylindenyl group, an 7 °-naphtylindenyl group, an 7
S-trimethylsilylindenyl group and an N °-tetrahydroindenyl
group.

25 In the above-mentioned general formula [13], Y is a
bridging group for linking both of Ls. As the bridging group,

there is given a divalent bridging group containing an atom of
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where the atom connected wth both of L 38 is single is included).

Speci fic exanples thereof are a nethylene group, an ethylene group, a
propyl ene group, a dinmethyl nethyl ene group (an isopropylidene group), a

di phenyl net hyl ene group, a 15 tetranethyl et hyl ene group, a silyl ene group,
a dinmethylsilylene group, a diethylsilylene group, a diphenylsilylene
group, a tetranethyldisilylene group and a dl met hoxysilyl ene group.
Particularly pref erred are a nethyl ene group, an ethylene group, a

ar oup, & TISERORE: 14 Pere G Psr3oand Lo if Shrortfise BATPaR oY dbry o
above- MU e 0 AR 1t Arktibeal0l il fhn b gy © prdiRRAMPDL! ¥ Of
each ot her a hydrogen atom a 'halogen atom an al kyl group, an aral kyl

group, ar&ﬁéﬂlerﬂfﬁﬂﬂdgﬁn?‘é&%ﬂﬁé&&@az@@iﬁéh)ﬂaﬂfdﬂ@torﬁﬂaadikﬂeﬁbrgé@bhﬁ; an
ar al kyl oxy group, an aryloxy group or a heterocyclic group. Anong these,

exanpl es afgeaxrntalingeatainomr an tdnk uit ogr.oMprelpB8efisraedl kgl agdbuplant an
aryl group are simlar to those of X in the above genergl formula [10].
Wi | ed exardslginafirqups mhese aten eonnectedupg thdpoth REXY syt 8 @carhon
aral kyl oxy group, ~_an aryloxy group and a heterocyclic group are_as

fol | ows. 3FOMhe asgbLLrrn: BHOR) |3 198FMART YHe 85 OMa2RGHPE rthdh atom. jMpeh.-

SUbSL e Sk oL Sk 1516285 WIS ANOSALIST LV cor DELRGBEE
Oroun: ANB Mol 08 118 QKb Oy o QP orf! Aerfafi LY
n-pentyl HH&WRNE Jt RexYh St6MP @@ whose minimum atom number between
10 atoms connected with both of L’s is not more than 3 (the case
where the atom connected with both of L3s is single is included).
Specific examples thereof are a methylene group, an ethylene
group, a propylene group, a dimethylmethylene group (an
isopropylidene group), a diphenylmethylene group, a
15 tetramethylethylene group, a silylene group, a dimethylsilylene
group, a diethylsilylene group, a diphenylsilylene group, a
tetramethyldisilylene group and a dimethoxysllylene group.
Particularly preferred are amethylene group, an ethylene group,
a dimethylmethylene group (an isopropylidene group), a
20 dimethylsilylene group, a diethylsilylene group and a
diphenylsilylene group.
In the above-mentioned general formula [13], both of X's
are independently of each other a hydrogen atom, a halogen atom,
an alkyl group, an aralkyl group, an aryl group, a substituted
25 silyl group, an alkoxy group, an aralkyloxy group, an aryloxy
group or a heterocyclic group.

Among these, examples of a halogen atom, an alkyl group,
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a cycl ohexyl group, and an aryl group such as a phenyl group. As the
substituted silyl group having 1 to 20 carbon atons, there are exenplified
a- nono- substituted silyl group having 1 to 20 carbon atons such as a

met hyl silyl group, an ethylsilyl group 15 and a phenylsilyl group, a

di -substituted silyl group having 2 to 20 carbon atons such as a

dimethyl silyl group, a diethylsilyl group and a di phenylsilyl group, and a
tri-substituted silyl group having 3 to 20 carbon atons such as a
trimethylsil p triethyl sid yl p Fr s Propyhsilyl  grpup, a
20 trii SO%PO%%F%%?;W gﬁ?gﬁp?hg ??’{I g%ﬁ%u?%lgﬁl aﬁégér%%%?ag ?r%ﬁdsée%%%t)gl g i1yl

group, a F(Fj;' the' EFB%YP%'e\Halg%%ulﬁa [0}, S it SiddmplledURE &
tert-butyldinethylsilyll group, a tri-n-pentylsilyl group, a

tri-n-hexgupshituge@upilpl dridugy.chahexwdsygdoup Oup andliyloxpharods, |yl
group. Preferred 25 are a trinmethylsilyl group, a tert-butyldi methylsilyl

gr oup andanaatyilpkengirsiapy langr au e tarp ayicliilte gnodipocareb@s drodupweppended
to these substituted silyl groups may be partially substituted 109 with a
hal ogeh at om s@ibe sybsgthtuseidn&idydmIarauphmeanse aahyArocaO® i ne at om or

an iodine atom an alk h th th
group, angapypaﬁybgﬁéﬁﬁééﬁgﬁgiglzﬂgﬁaﬁzﬁgrggr%§3¥“%ﬂ%8§§°§¥333Qﬁa%ﬁféroup

h I D I \
having 1 FHoS8 R e B ARErE S, B P 30 SErBOR dins

et hoxy  gGQUR: a8 a-ﬂéeﬂg_xyg%eﬂp,aﬁnefﬁpprgwx , U4 WPpr Sy SNy, Hpup, a

sec- butoxy group, a teri-bUtoxy group, a n-pentoxy group,” a neopentoxy
group, a Asbexepyldbidp, an +btiylXdyraiPHp set-Hhtyldgteapxw temiHbutyl

n- pent adecoxy group and an ei cosoxy group,

10 group, an isobutyl group, a n-pentyl group, a n-hexyl group and
a cyclohexyl group, and an aryl group such as a phenyl group.
As the substituted silyl group having 1 to 20 carbon atoms, there
are exemplified a mono-substituted silyl group having 1 to 20
carbon atoms such as a methylsilyl group, an ethylsilyl group

15 and a phenylsilyl group, a di-substituted silyl group having
2 to 20 carbon atoms such as a dimethylsilyl group, adiethylsilyl
group and a diphenylsilyl group, and a tri-substituted silyl
group having 3 to 20 carbon atoms such as a trimethylsilyl group,
a triethylsilyl group, a tri-n-propylsilyl group, a

20 triisopropylsilyl group, a tri-n-butylsilyl group, a
tri-sec-butylsilyl group, a tri-tert-butylsilyl group, a
triisobutylsilyl group, a tert-butyldimethylsilyl group, a
tri-n-pentylsilyl group, a tri-n-hexylsilyl group, a
tricyclohexylsilyl group and a triphenylsilyl group. Preferred

25 are atrimethylsilyl group, a tert-butyldimethylsilyl group and
a triphenylsilyl group. Any of the hydrocarbon group appended
to these substituted silyl groups may be partially substituted
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and nore preferred are a nethoxy group, an ethoxy group, an i Sopropoxy
group and a tert-butoxy group. Any of these al koxy groups may be partially
substituted with a hal ogen atomsuch as a f luor:Lne atom a chlorine
atom a brom ne atomor an iodine 15 atom an al koxy group such as a

met hoxy group or an ethoxy group, an aryloxy group such as a phenoxy
group, and an aral kyl oxy group such as a benzyl oxy group. As the

ar al kyl oxy group, preferred are those having 7 to 20 carbon atonB

5”‘;; W & mbsesl AEAR ROSY §F ctir LR e iR e BORP R8s B oup. a
(5 5. %E*Fﬂﬂeny YA A1 odl bl Beoh, (g 416627 PN LT §§§°§ oup. a
25 (3, 4- ddF@i YA P N OHBE Qb Ul Ol a&yl(énfg@dﬁ@t Rylcphary k) pRERB®Y 9r oup,

a (2,3, 4- trrnethylphenyl)nethoxy group,

(2, 3, 5- t rgrihy | i ngmh ) amed blox Yoy ogpoup stch3aé- ar barthybpiregybipet hoxy
group, a (2,4,5-trimethyl phenyl)nmethoxy group, a

(2, 4, 6-tri met A8 pghenyd Dkmetshgooup o preferse@ ateb- thdseehlawlirmlgeriyltpl\@m hoxy
group, a (2,3,4,5-tetranethyl phenyl ) net hoxy group,
(2,3,4,6- @%ﬁb%ﬂnﬁqﬁﬂﬁﬂuﬁﬁﬂmpﬁéﬁh6%9r395u5rea§ methoxy 9r°uPr an ethoxy

G oup, " ard ety PRSI RBRYB1 A0 A8ABE0R S el RHERTS Y HERTPer oup.
an a sec-butoxy group, a tert-butoxy group, a n-pentoxy group, a
neopentoxy group, a n-hexoxy group, a n-octoxy group, a
10 n-dodecoxy group, a n-pentadecoxy group and an eicosoxy group,
and more preferred are a methoxy group, an ethoxy group, an
isopropoxy group and a tert-butoxy group. Any of these alkoxy
groups may be partially substituted with a halogen atom such
as a fluorine atom, a chlorine atom, a bromine atom or an iodine
15 atom, an alkoxy group such as a methoxy group or an ethoxy group,
an aryloxy group such as a phenoxy group, and an aralkyloxy group
such as a benzyloxy group.
As the aralkyloxy group, preferred are those having 7 to
20 carbon atoms. Examples thereof are a benzyloxy group, a
20 (2-methylphenyl)methoxygroup, a (3-methylphenyl)methoxygroup,
a (4-methylphenyl)methoxy group, a (2,3-dimethylphenyl)methoxy
group, a (2,4-dimethylphenyl)methoxy group, a
(2,5-dimethylphenyl)methoxy group, a
(2,6-dimethylphenyl)methoxy group, a
25 (3,4-dimethylphenyl)methoxy group, a
(3,5-dimethylphenyl)methoxy group, a

(2,3,4-trimethylphenyl )methoxy group, a
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(1 sopropyl phenyl ) net hoxy group, a (n-butyl phenyl)nethoxy group, a

(sec- butyl phenyl ) nmet hoxy group, a (tert-butyl phenyl)nethoxy group, a

(n- hexyl phenyl ) met hoxy group, a (n-octyl phenyl)methoxy group, a
(n-decyl phenyl ) met hoxy group, 15 a napht hyl nmet hoxy group and an

ant hracenyl met hoxy group. Mdire preferred is a benzyloxy group. Any of

t hese aral kyl oxy groups may be partially substituted wth a hal ogen atom
such as a fluorine atom a chlorine atom a brom ne atom or an iodine

atom an 6%5%§%i£¥#@§?§$¥§k§§x§)Hg{ﬁgéy é%%ggoug or an ethoxy group, an

aryl oxy g roup, h aral kyl oxy group such as a
benzyl oxy groug. tr e{ﬁfiﬁﬁgﬁffymgfﬂggz gEehprrgd are those having 6 to 20
I hereof are a phe

carbon atons. Exanpl es noxy group, a 2-nethyl phenoxy

group, a Gz efsyiphreeylghenypl )me thody ngtbypphanoxy group, a
2, 3-di et hyl phenoxy group, a 2, 4-dinet hyl phenoxy group, a

2, 5-di net (/) phenximetloppheny)6e thoey hgtphpnoay group, a
3, 4-di et hyl phenoxy group, a ill 3,5-dinmethyl phenoxy group, a
2-t er B- but 31 4 35 nexHye eny ) pephoxy 29¥evp- bat yl - 4- net hyl phenoxy group,

a 2-tert-butyl-5-nethyl phenox r , . & 2-tert-butyl-6-nmethyl phenoxy
gr oup, a.@%EQ44t?TF%ﬁﬁ%?%ﬁ%ﬁ%R%egygrﬁﬁBP°§Y29§?3ptanEthyIphenoxy group, a

2274, . ivh v B SRHEIGOBRYL 8K ooty frpub BT LY Phenory orotp,
S G S PR B RO My b

(pentamethylphenyl)methoxy group, an (ethylphenyl)methoxy

10 group, a (n-propylphenyl)methoxy group, an |
(isopropylphenyl)methoxygroup, a (n-butylphenyl)methoxy group,
a (sec-butylphenyl)methoxy group, a (tert-butylphenyl )methoxy
group, a (n-hexylphenyl)methoxy group, a
(n-octylphenyl)methoxy group, a (n-decylphenyl)methoxy group,

15 a naphthylmethoxy group and an anthracenylmethoxy group. More
preferred is a benzyloxy group.

Any of these aralkyloxy groups may be partially substituted

with a halogen atom such as a fluorine atom, a chlorine atom,
a bromine atomor an lodine atom, an alkoxy group such as a methoxy

20 group or an ethoxy group, an aryloxy group such as a phenoxy
group, and an aralkyloxy group such as a benzyloxy group.

As the aryloxy group, preferred are those having 6 to 20

carbon atoms. Examples thereof are a phenoxy group, a
2-methylphenoxy group, a 3-methylphenoxy group, a

25 4-methylphenoxy group, a 2,3-dimethylphenoxy group, a
2,4-dimethylphenoxy group, a 2,5-dimethylphenoxy group, a
2,6-dimethylphenoxy group, a 3,4-dimethylphenoxy group, a
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, 6-di -tert-butyl - 3- met hyl phenoxy group, a

-tert-butyl -4, 5-di net hyl phenoxy group, a

:6-di -tert-butyl - 4-net hyl phenoxy group, a 3,4,5-trinethyl phenoxy group, a
, 3,4,5-tetramet hyl phenoxy 15 group, a 2-tert-butyl-3,4,5-trinmethyl phenoxy
group, a 2,3,4,6-tetranethyl phenoxy group, a
2-tert-butyl-3,4,6-trinethyl phenoxy group, a
2,6-di-tert-butyl -3, 4-di met hyl phenoxy group, a 2,3,5, 6-tetranethyl phenoxy

group, a 20 25 ; A Sy Srbhb ML hyl 0 oyp
2,6-di-té%fbtﬁé@%ﬁgfgé%%%§¥iy$5%%%bxé %rggg? éxtg%n?aﬂ%?ﬂ¥FBR8H8§¥ group,
an ethyl Y &' 9UPerf-bRePi OPYhEPRPOSNeAERYPgralp! SQPr opyl phenoxy group,
a n-butyl phenoxy group, a sec-butyl phenoxy group, a 25 tert-butyl phenoxy
group, a 2-texy!PHEPOXY-Hé thPlpRendxPCcybupenaxy group, a n-decyl phenoxy
group, a n-tetradecyl phenoxy group, a naphthoxy group and an ant hracenoxy
112 groupR-temy-mityhe6emathybphegovypsromy, l@e2pdr; ¢ akiipesbydpheovsy with a
hal ogen atom such as a fluorine atom a chlorine atom a brom ne atom or
an i o8 ne9m@Wn an2 aB kBxyripethyipeanesyadhevReoxd 5 group or an et hoxy

group, an_aryl oxy, group.such as a phenox rou an n_aral kyl oxy group
such as azb%n%ﬂ%&’geblf‘gmemﬁﬁ% Uiof I‘ﬁg'cs'r #?d"%ﬁ'@ap?l}esn%?‘ A58PPhavi ng
het er ocyc] i rin 4 nbered heterocyclic ring, and
nor e pré%e?b%ié g;aﬁégﬁgiﬁgéﬁgggdgéggﬁﬁpgc het erocyclic ring. A hetero 10
at om cont al fedy L Pyt Pe- Bel es Py chi EphbRIxSgpb8berabl y a nitrogen

2-tert-butyl-3,5-dimethylphenoxy group, a

2
2
2
2

Q

10 2-tert-butyl-3,6-dimethylphenoxy group, a
2,6-di-tert-butyl-3-methylphenoxy group, a
2-tert-butyl-4,5-dimethylphenoxy group, a
2,6-di-tert-butyl-4-methylphenoxy group, a
3,4,5-trimethylphenoxy group, a 2,3,4,5-tetramethylphenoxy

15 group, a 2-tert-butyl-3,4,5-trimethylphenoxy group, a
2,3,4,6-tetramethylphenoxy group, a
2-tert-butyl-3,4,6-trimethylphenoxy group, a
2,6-dli-tert-butyl-3,4-dimethylphenoxy group, a
2,3,5,6-tetramethylphenoxy group, a

20 2-tert-butyl-3,5,6-trimethylphenoxy group, a
2,6-di-tert-butyl-3,5-dimethylphenoxy group, a
pentamethylphenoxy group, an ethylphenoxy group, a
n-propylphenoxy group, an isopropylphenoxy group, a
n-butylphenoxy group, a sec-butylphenoxy group, a

20 tert-butylphenoxy group, a n-hexylphenoxy group, a
n-octylphenoxy group, a n-decylphenoxy group, a

n-tetradecylphenoxy group, a naphthoxy group and an anthracenoxy
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atom an oxygen atomor a sulfur atom Exanples of such a heterocyclic
ring group are an indolyl group, a furyl group, a thienyl group, a pyridyl
group, a piperidyl group, a quinolyl group and an isoquinolyl group. A
nore preferred exanple of the 15 heterocyclic ring group is a furyl group.
Any of these heterocyclic ring groups may be partially substitutedw th
ahal ogen atom such as a f luorine atom a chlorine atom a brom ne atom or
an iodine atom an al koxy group such as a methoxy group or an ethoxy
group, généoxy group such 20 as a phenoxy group, and an aral kyl oxy group
such as a° Yyl oxy group. A conpound in a category of the transitional

met al conpoundyphayd %éé@a%&ibﬁ?r §85LBE MLy yda%rﬁa&actﬂaquyagubbsﬂtﬁ%adbe

selected, f or ‘exanple romthe  above-exenplif ied conpounds as a specif
ic 25 exaﬁrﬂe,a Ml Rjdre G tune sldds asr &pf Bserivd dbori ha ¢hlerdne atom,a [ 131
For exanple, those having a di-substituted silicon atom as the bridging
group Y iabriemigeretrah o 2o hudéng atdom,sarapkeokyrgmlip &nehase@in‘i.%itbosyarrpl es
t hereof are dinethylsilylenebis(2-nmethylindenyl)zirconiumdichloride,

di met Wyl sgrgunn@bu@qzew?ﬁm@mumHm )3 Y e uaﬁQiiR:iﬁum @@ a phenoxy

di met hyl si | yl enebi s(2-n-butylindenyl)zirconjum di CH
d|nethylnggPEneﬁPg(?nnaﬁ€}§YFﬂH¥n§F?EPrEBﬁPuﬂFch FBFV ng group.

di hyl si | yl

di ot Pyl o1 1 91 crapParsrossBIA T HIEEE PRt SR bHP P hfterooyorte
dimet hyl spd b onshl AlZsd £f l Rutyld ARG ﬁ&@&kHB&él@E'Hﬁ&e,and more
di met hyl si [ yI'enebi s( 2- phenyl I ndenyl ) zi rconium 107 di chl ori de

preferably a 4 to 8 membered aromatic heterocyclic ring. A hetero
10 atomcontained in the heterocyclic ring is preferably a nitrogen

atom, an oxygen atom or a sulfur atom. Examples of such a

heterocyclic ring group are ah indolyl group, a furyl group,

a thienyl group, a pyridyl group, a piperidyl group, a quinolyl

group and an isoquinolyl group. A more preferred example of the
15 heterocyclic ring group is a furyl group.

Any of these heterocyclic ring groups may be partially
substitutedwithahalogenatomsuchasafluorineatom, achlorine
atom, a bromine atom or an iodine atom, an alkoxy group such
as a methoxy group or an ethoxy group, an aryloxy group such

20 as a phenoxy group, and an aralkyloxy group such as a benzyloxy
group.

A compound in a category of the transitional metal compound
having the stereoregular polymerizationabilitycanbeselected,
for example, from the above-exemplified compounds as a speclfic

25 example, preferred are those represented by the general formula
[13]; For example, those having a di-substituted silicon atom

as the bridginggroup Y in the general formula [13] are preferred.
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di met hyl si l yl enebi s(2-trinmethylsilylindenyl)zirconium dichloride,

di met hyl si | yl enebi s(2, 4-di net hyl i ndenyl ) zirconium dichloride, 15

dt met hyl si |l yl enebi s(2, 4, 7-trinmet hyl i ndenyl) zirconium dichloride,

di met hyl si | yl enebi s(2- nmet hyl - 4-i sopropyl i ndenyl) zirconium dichloride,
di met hyl si |l yl enebi s(2- net hyl - 4- phenyl i ndenyl ) zi rconi um 20 dichl ori de,
di met hyl si | yl enebi s(2- nmet hyl - 4- napht yl i ndenyl ) zi rconi um di chl ori de,

di met hyl si | yl enebi s(2- et hyl - 4, 5- benzoi ndenyl ) zi rconi um dichl oride, 25

di met hyl si.l yl enebi s(4 6, 7-f eLrahy i ndenyl ) zi rconium dichl ori de,
di pheny! 3% cfjépnjé%i%’%%??le?%ﬁkigendee%% %‘?rconi um dichl ori de,

di phenyl si fﬁ?%% = i | ' s @i C '

di phenyl E(Hr%e e fg%élénh%%f%ﬁ nlﬂéelﬁy%%%?%lgg%ﬁ]ﬂéﬁ:}h or?%g{ﬂgfide'
di pheny! sqiwd €iePs 51 v éndiexyt 2 ngepybp ¢l if@8hYI) z dk66h 0ad@ichloride,
di phenyl si | yl enebi s(2-i sopropylindenyl)zirconiumdichloride, 5

di phenyl sdimnyé Enebs 5171 esetvld §2 + mdienyy) tndeonyl hzidecohiomi déchloride,

di phenyl si | yl enebi s(2-tert-butylindenyl)zirconiumdichloride,
di phefy| siime thipbs LY vlemenis ( 2denyex¥i tedenyik zireanspmddichloride,

A PhenY! 4 ie iy s P gicnetls (- Tsopropy iinaddyl folrs0hatn d1ER1BELEE,
dimethylsilylenebis(2-isobutylindenyl)zirconium dichloride,
dimethylsilylenebis(2-tert-butylindenyl)zirconium
dichloride, dimethylsilylenebis(2-phenylindenyl)zirconium

10 dichloride,
dimethylsilylenebis(2-trimethylsilylindenyl)zirconium
dichloride,
dimethylsilylenebis(2,4-dimethylindenyl)zirconium
dichloride,

15 dimethylsilylenebis(2,4,7-trimethylindenyl)zirconium
dichloride,
dimethylsilylenebis(2-methyl-4-isopropylindenyl) zirconium
dichloride,
dimethylsilylenebis(2-methyl-4-phenylindenyl)zirconium

20 dichloride,
dimethylsilylenebis(2-methyl-4-naphtylindenyl)zirconium
dichloride,
dimethylsilylenebis(2-methyl-4,5-benzoindenyl)zirconium
dichloride,

25 dimethylsilylenebis(4,5,6,7-tetrahydroindenyl)zirconium
dichloride, diphenylsilylenebis(2-methylindenyl)zirconium

dichloride, diphenylsilylenebis(2-n-propylindenyl)zirconium
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di phenyl si |l yl enebi s(2, 4-di net hyl i ndenyl ) zi rconi um di chl ori de,

di phenyl si |yl enebi s(2, 4, 7-trinmethylindenyl)zirconium dichloride, 15

di phenyl si | yl enebi s(2- et hyl - 4-i sopropyl i ndenyl) zirconium dichloride,

di phenyl sl | yl enobi s(2- net hyl - 4- phenyl i ndenyl ) zi rconi um di chl ori de,

di phenyl si | yl enebi s(2- net hyl - 4- napht yl i ndenyl ) zl rconium 20 di chl ori de,

di phenyl si | yl enebi s(2- nmet hyl - 4, 5- benzoi ndenyl ) zi rconi um di chl ori de and
diphenylsilylenebis(4 5,6, 7 tetrahydroindenyl)zirconiun1 dichloride. 25 In

h f o -
ubst: P e ety hepdheRts Rt g danin BLEGREM T o
rom | tod}clﬁfﬁﬂ@% R Pfyi@ﬁeﬁfg?zl&%@ﬁyﬁiﬁdénﬂwiréoﬁ%each

ot her, are eac ogen at'om an al kyl group, an aral kyl group, an

aryl grommcﬁaéﬁiaéjtuted silyl group, an al koxy group, an aral kyl oxy
group, an aryloxy group or a heterocyclic group, provided that the
posi ti on égiphlenyXks htlyberndbide2 RiSopnophikisdésyl ) ziedojub- dychdpendadi enyl
group are (is) selected, so that a synmetry plane including M3 does not
exi st mmwﬂmeM( 2hesebwiylindenxy)zinegniugydichiarddesilyl ,

al koxy, aral kyl oxy, aryl oxy and heterocycllcggrou stated here are as

expl ai nediphemel ghhelenehis (41 ey sputiting ¥&égiﬁ?%F%F?ed is an al kyl
group or &Héﬁ&oéfﬁgfléfbhéﬂ§h§qf§&ﬁnebis(2-phenylindenyl)zirconium

dichloride,
diphenylsilylenebis(2-trimethylsilylindenyl)zirconium

10 dichloride,
diphenylsilylenebis(2,4-dimethylindenyl)zirconium
dichloride,
diphenylsilylenebis(2,4,7-trimethylindenyl)zirconium
dichloride,

15 diphenylsilylenebis(2-methyl-4-isopropylindenyl) zirconium
dichloride,
diphenylsilylenebis(2-methyl-4-phenylindenyl)zirconium
dichloride,
diphenylsilylenebis(2-methyl-4-naphtylindenyl)zirconium

20 dichloride,
diphenylsilylenebis(2-methyl-4,5-benzoindenyl)zirconium
dichloride and
diphenylsilylenebis(4,5,6,7-tetrahydroindenyl)zirconium
dichloride.

25 In the general formula [14], (R*®,-CsHi.,) and (R*®;-CsHi-q)
are each a substituted 7°-cyclopentadienyl group, and n and

q are each an integer from 1 to 3. Both of R'®s may be the same
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Any of nand q is an |nteger of from1l to 3. As exanples of the
(R8n-C.,H-,,) and (R', - ,) having R18, in which substituted n 5
cyclopentadienyl groups the position and/or kind of the R18 are (is)
selected, so that a symmetry 15 plane including M3 does not exist, there
are enunerated a 2-nethyl cycl opentadi enyl group, a 2-ethyl cycl opent adi enyl
group, a 2-n-propyl cycl opent adi enyl group, a 2-isopropylcyclopentadi enyl
group, a 2-n-butylcycl opentadi enyl group, a 2-isobutylcyclopentadienyl 20

8;838: g %rt&¥% %H%6¢open gﬂ%ﬁ?ﬁ%@g#oghaugr ?%ﬁ X%%¥f edy 5?2%;,

a 3-n- prQPMirEﬁ%bﬁBerE@Qkﬁﬂk&l%fBﬁb 8n l%fé@ﬁ?"a%’&éé’@ﬂﬁ@éd elyk19r oup,
a 25 3-n-butyl cycl opent adi enyl group, a 3-isobutyl cycl opentadi enyl = group,

a 3-tert-gubyp¢yal eRatpdigeryp ,gaaugraiky Bory hexylsy cdmpantiadiyegyrougr oup, a
116 2, 3-di et hyl cycl opent adi enyl group, a 2, 3-diethyl cycl opentadi enyl
group, a oRahdtenopyopitoydume pradided tigabuhe position and/or kind

2, 3- d||sopro yl cycl opent adi enyl gro 2, 3-di - n-butyl cycl opent adi enyl
OF oupD a 5B THaR TS Ghe Byt buHE el iy aeRAR tadienyl Group are (1s)

0 gl 5

, 4- di et hyl Cyc"ﬂ?@ﬂ%ﬁg %ﬂyalltc% SHA 1 alkyl, aralkyl, aryl, substituted

silyl, alkoxy, aralkyloxy, aryloxy and heterocyclic groups
stated here are as explalned in the general formula [13]. As
10 R!'®, preferred is an alkyl group or a heterocyclic ring group.

Any of n and g is an integer of from 1 to 3.

As examples of the (R'®,-CsHy.,) and (R'®;-CsH,.q) having R'®,
in which substituted 7°-cyclopentadienyl groups the position
and/or kind of the R!'® are (is) selected, so that a symmetry

15 plane including M® does not exist, there are enumerated a
2-methylcyclopentadienyl group, a 2-ethylcyclopentadienyl
group, a 2-n-propylcyclopentadienyl -group, a
2-isopropylcyclopentadienyl group, a
2-n-butylcyclopentadienyl group, a 2-isobutylcyclopentadienyl

20 group, a 2-tert-butylcyclopentadienyl group, a
2-n-hexylcyclopentadienyl group, a 3-methylcyclopehtadienyl
group, a'3-ethylcyclopentadienyl group, a
3-n-propylcyclopentadienyl group, a
3-isopropylcyclopentadienyl group, a

25 3-n-butylcyclopentadienyl group, a 3-isobutylcyclopentadienyl
group, a 3-tert-butylcyclopentadienyl group, a

3-n-hexylcyclopentadienyl group, a
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2, 4-di - n-propyl cycl opent adi enyl group, a 2,4-diisopropylcycl opentadi enyl
group, a 2,4-di-n-butylcyclopentadi enyl group, a

24 4- di i sobutyl cycl opent adi enyl group, a 15
2,4-di-tert-butyl cycl opent adi enyl group, a 2, 4-di-n-hexylcycl opentadi enyl
group, a 3,5-dinethylcycl opentadi enyl group, a

3, 5-di et hyl cycl opent adi enyl group, a 3,5-di-n-propyl cycl opent adi enyl
group, a 20 3,5-diisopropyl cycl opent adi enyl group, a

3, 5-di-n- y | 5-di i sobutyl cycl opent adi enyl

group, a Pg%Sé%mg%€£$£%€?§$€§t?§%§ﬁ§%dgg%gP’ggoup, a

3, 5-di -n-hexyif P ' YELRYP, qf 2z et hyl - 3- net hyl cycl opent adi enyl

group, a ggn%t%§+f3$g%ﬁ€#§§g%gpen ad?eﬁ??'g?oup, a

2- et hyl - 3; 9= @1 oOpyp £y DEPBLPLRENE18APYPgraupl 7a

met hyl - 3-i sopr opyl cycl opent adi enyl group, a

t hyl - 32 ) 3oft bpyprypydeeclapenbiiignplpgraup, a
t hyl - 3-n-butyl cycl opent adi enyl group, a
t
t

D

Byl -3,3 sébun ybetylopehopentagiegybugroups a
hyI-3-tert-butyIc§cIoientadienyl group, a
thyl-%t%fﬁ%&§?E9EY PER %BFBH?PiﬁPX pgraup. a

group, 2 2Tt oREa R by bpy e RveeBheRPenPa §rsibeLp, 210 U o A e
2-met hyl -4- 4 S@PL DY L&y £LQREOAALRAYbnGi OYPouB, a

2,4-dimethylcyclopentadienyl group, a

2-
2-
2- e
2-me
2-me
2-ne
2_

10 2,4-diethylcyclopentadienyl group, a
2,4-di-n-propylcyclopentadienyl group, a
2,4-diisopropylcyclopentadienyl group, a
2,4-di-n-butylcyclopentadienyl group, a
2,4-dilsobutylcyclopentadienyl group, a

15 2,4-di-tert-butylcyclopentadienyl group, a
2,4-di-n-hexylcyclopentadienyl group, a
3,5-dimethylcyclopentadienyl group, a
3,5-diethylcyclépentadienyl group, a
3,5-di-n-propylcyclopentadienyl group, a

20 3,5-diisopropylcyclopentadienyl group, a
3,5~di-n-butylcyclopentadienyl group, a
3,5-diisobutylcyclopentadienyl group, a
3,5-dl-tert-butylcyclopentadienyl group, a
3,5-di-n-hexylcyclopentadienyl group,

25 a 2-ethyl-3-methylcyclopentadienyl group, a
2-methyl-3-ethylcyclopentadienyl group, a
2-methyl-3-n-propylcyclopentadienyl group, a
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2- et hyl -4-isopropyl cycl opent adi enyl group, a

2- met hyl - 4-n-butyl cycl opent adi enyl group, a

2 met hyl - 4-i sobut yl cycl opent adi enyl group, a

2-met hyl -4-tert-butyl cycl opentadi enyl group, a 15

2- met hyl - 4- n- hexyl cycl opent adi enyl group, a

3-et hyl - 5- net hyl cycl opent adi enyl group, a 3-nethyl-5-ethyl cycl opent adi enyl
group, a 3-nethyl-5-n-propyl cycl opent adi enyl group, a

3-net hyl - 5-1i [ I I n | enyl gr

S ethyl - 208 EREEY s SEPRRBRVAAVETTbegPalEny? Shovp, a
3-nﬁthy'-5:QtﬁgEYEcxsbpesa§§eyemxbea%aa&en 1 group, a

3- et hyl - 5-1 sobut yl cycl opent adi enyl group, "a

3-met hyl - 2-hethybuByhcpak9pegtadpenrhdgeayd, geoup, a

3- et hyl - 5- n- hexyl cycl opent adi enyl group, a 25

2,3,5-tri 2eméyhgyeBopsnbatiydoyclgpenpaddeng 14 g¥oupi,mat hyl cycl opent adi enyl
group, a 2-(2-furyl)-3,5-dinethyl cycl opentadi enyl group and a 118

2- (2- fur yRymatBydr Rethytchutypenciabenirddeayp. greuPhe @above gener al

formul a [ 14], éZis a carbon atom a silicon atom a germanium atomor a
tin at om 2PPeFRYLad-PshexylsysdRPSPEALILNY IsOFPEEn Stom 5 In the above

general fgr a.[ 141 1? an oX'e5 ar nig_de endently of each other a

hydr ogen gtgﬁ$yé aWS&EX SYShPPeRK gﬁﬁyy gﬁ%ﬁﬁ?’aﬁ aral kyl group, an aryl

group. @ §uaéihgﬂtsdﬁtﬁ&hx&cgbsuataa&eﬁ§&0g&oagquB, an aral kyl oxy group, an
yl oxy group Or a hetéeroCyclic group, and R19 and X5 nay be the sane 10

or differgnhethom-eashpebbeicythepealageengtiograng,t e al kyl,

10 2-methyl-4-isopropylcyclopentadienyl group, a
2-ethyl-4-isopropylcyclopentadienyl group, a
2-methyl-4-n-butylcyclopentadienyl group, a
2-methyl-4-isobutylcyclopentadienyl group, a
2-methyl-4-tert-butylcyclopentadienyl grdup, a

15 2-methyl-4-n-hexylcyclopentadienyl group, a
3-ethyl-5-methylcyclopentadienyl group, a
3-methyl-5-ethylcyclopentadienyl group, a
3-methyl-5-n-propylcyclopentadienyl group, a
3-methyl-5-isopropylcyclopentadienyl group, a

20 3-ethyl-5-isopropylcyclopentadienyl group, a
3-methyl-5-n-butylcyclopentadienyl group, a
3-methyl-5-isobutylcyclopentadienyl group, a
3-methyl-5-tert-butylcyclopentadienyl group, a
3-methyl-5-n-hexylcyclopentadienyl group, a

25 2,3,5-trimethylcyclopentadienyl group, a
2,4,5-trimethylcyclopentadienyl group, a

2-(2-furyl)-3,5-dimethylcyclopentadienyl group and a
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—_— - = - — e

aral kyl, aryl, substituted silyl, alkoxy, aral kyloxy, aryloxy and

het erocyclic groups stated here are as already explained as R'. As R',
preferred is a hydrogen atom or an al kyl group. 15 As X, preferred is a
hal ogen atom an al kyl group, an aral kyl group or an al koxy group.
Exanpl es thereof are simlar to those of X in the general fornmula [101. As
specific exanples of the transition netal conpound represented by the
general formula [14], those corresponding 20 to the general formula [14]

are sel ected,f anples ; of AN | conpound represented by
t he aboveﬁg %e?§?&§?0?§3|?iﬁféfgﬁﬁ&kﬁﬁ§§§€%§#§5 rrggégéé

di met hyl si |yl epg( I agdl (B I opent adi i I um

di chl ori de, 25@§iﬁ%gh§?§?#y§§ﬁ§%é%C?SE§E?§d?§§gr)?35?255?%ﬁ?§’ﬁfﬁ opent ad

enyl ) zi rcanggm dboahbh@bmiea germanium atom or a tin atom. Preferred is
di et hyl si |l yl ene(cycl opent adi enyl ) (2, 4-di net hyl cycl opentadi 119

enyl ) zi r cancambdnchltom de, a silicon atom.

di met hyl si | yl ene(cycl opent adi enyl ) 2,3,5-trinethy|c¥glopen%
adienj?)zirconi@ﬁlahéhﬂbPVGesenera formula [14], R and X° are

i hyl si | yl - hyl I di 1) (4- hyl I 5
ad eyl ) HIYEBRRGRPALENPE: LaEh other & Rydfogen aton. ‘@ Halogen atom,
di met hyl sily 3: - hut | opent adi enyl -tert-butyl
cycl opgnt %lfiiéefnl)gi* IEOE{J}rII l%% é%:%%fégr?l%%ogg Y 2kl bE6h5 D Bubst1tutea

G e o SR gt and Db oha o SEULK oty L TB6D)an acyrony
di met hyl sgkglipnet2a nétéréspe Dyt cyed@peimdiFfAyand X%, hay be the same
10 or different from each other. The halogen atom and the alkyl,
aralkyl, aryl, substituted silyl, alkoxy, aralkyloxy, aryloxy
and heterocyclic groups stated here are as already explained
as R'%.
As R'’, preferred is a hydrogen atom or an alkyl group.
15 As X°, preferred is a halogen atom, an alkyl group, an
aralkyl group or an alkoxy group. Examples thereof are similar
to those of X in the general formula [10].
As specific examples of the transition metal compound
represented by the general formula [14], those corresponding
20 to the general formula [l4] are selected from examples of the
transition metal compound represented by the above general
formula [10]. Of these, preferred are
dimethylsilylene(cyclopentadienyl) (3-methylcyclopentadienyl
}zirconium dichloride,
26 dimethylsilylene(cyclopentadienyl)(3-tert-butylcyclopentadi
enyl)zirconium dichloride,

dimethylsilylene(cyclopentadienyl)(2,4-dimethylcyclopentadi
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met hyl cycl opent adi enyl ) zi rconi um di chl ori de,

nmet hyl ene( cycl opent adi enyl ) ( 3- net hyl cycl opent adi enyl )zircon ium

di chl ori de, nethyl ene(cycl opent adi enyl)

(3-tert-butyl cycl opentadi enyl ) zirconiumdichloride, 15

met hyl ene(cycl opent adi enyl) (2, 4-di net hyl cycl opent adi enyl ) zi r coni um

di chloride, nethylene(cyclopentadienyl)(2,3,5-trinethylcycl opentadienyl.
)zi rconi um di chl ori de, nethyl ene(3-net hyl cycl opent adi enyl)

(4-met hyl cyc nt adi. enyl.) zi tconi.um di chl ori de, 20
nethylene?éy#2??¥88P§P@ygﬁgégﬁféggényI)(4 tert-butyl cycl ope

nt adi enyl %z, | [

nethylene?%b%?g?iH?%gFggéﬁggggg Pgﬁgﬁf?gl%(glnefhi 3?§t8 écYClOPent

nt adi enyl 3@ 6A9N) dMcdbahbAr Gdenabeide,

met hyl ene( 2, 3, g ?rlnethylcyclopentadlenyl)(z 4, 5-trinmethylc 25
ycIopentadnmayhyzsmmgmeuexdkmbthyudgclbpeaddduenyl)Khemethy&cgn&mpbnf|ed
conpounds formed by replacing the zirconiumatomin the above-nentioned

zi r corll untad@enpipedmdoniiimhdachiloxadem at om or a hafniumatom (C)

Or ganoal um num conpound As the organoalun1nun1conpound of the conmponent (O
used f oﬁ1Wﬁ§h¥&FéFV%9nP(értéﬁal P&Nlﬁapﬁﬁﬁﬁpféﬁﬂéﬁylﬁ(éCGGF&aM&éﬂh th 5

o IS el RO T TG
O bR ALtk et ARk chiShpth el T 8- ol =
one anot hggcl¥gehtadiBig198eRcahelin dichloride,

10 dimethylsilylene(2,3,5-trimethylcyclopentadienyl)(2,4,5-tri
methylcyclopentadienyl)zirconium dichloride,
methylene(cyclopentadienyl) (3-methylcyclopentadienyl)zircon
ium dichloride, methylene(cyclopentadienyl)
(3-tert-butylcyclopentadienyl)zirconium dichloride,

15 methylene(cyclopentadienyl)
(2,4-dimethylcyclopentadienyl)zirconium dichloride,
methylene(cyclopentadienyl)(2,3,5-trimethylcyclopentadienyl
)zirconium dichloride, methylene(3-methylcyclopentadienyl)
(4-methylcyclopentadienyl)zirconium dichloride,

20 methylene(3-tert-butylcyclopentadienyl)(4-tert-butylcyclope
ntadienyl)zirconium dichloride,
methylene(2,4-dimethylcyclopentadienyl)(3,5-dimethylcyclope
ntadienyl)zirconium dichloride and
methylene(2,3,5-trimethylcyclopentadienyl)(2,4,5-trimethylc

25 yclopentadienyl)zirconium dichloride.

In addition, there are exemplified compounds formed by

replacing the zirconium atom in the above-mentioned zirconium
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a hal ogen atom an al koxy group, a aral kyl oxy group, or an aryl oxy group,
all of y3 may be the sane or dif f erent fromone another, and c is a
nunber satisfying 0 < c¢;5 3.) In the general f ormula [ 15 ] representing
t he organoal um num 20 15 conpound, as R, preferred is a hydrocarbon|group
having | to 24 carbon atons, and nore preferred is an al kyl group having
1 to 24 carbon atons. Specific exanples thereof are a nethyl group, an
et hyl group, a n-propyl group, a n-butyl group, an isobutyl group, a
n- hexyl gro 2- nethyl hexyl grou d 0. n=0¢tvl _group. Preferred are
an ethylg%ﬁéﬁﬁfgéf w%é y? g%ﬁﬁ%?“8a§t$@o%§t§|h§?§%%¥ 3gﬂ$hexyl group and a
n-octyl g ;o atom specific exanples thereof are a
(&y %r%é[}'{cﬁldrﬁ’lﬁém ac&ﬂ{;&ﬁﬁ&

fluorine atom orine atom  a brom ne atomand an iodine atom and
preferred i s aaghHy idigyadiMumndil dmpburd dF 2heoxymPoaent (kneheeaed is
an al koxy group having 1 to 24 carbon atons. Specific exanples thereof are
a et hoxfoxythepcatales b@or gaddipion polynemiaa torcupn sarcosiypiapaiyhl?2]l
group, an-butoxy group, a sec-butoxy group, a tert-butoxy group, a

n- penPoxythe anesenthdoyentdon .gaokpowa ordhanesiuntwyp campaunst c@ty bgr oup, a
n- dodecoxy grou and a n-eicoxy group, and {

pref er r ed13£Q- #ﬁa%%ﬁggﬁé?%mi@ﬂg ComporRgd TepzeseRtedP¥gr oup.
Wien Y3 ig an | oXy _grou referred | n aryloxy having 6 to 24 carbon
at ons. Sbé%?f?%igaﬁh%$e%e?gg?gofoﬁ?gfg L;330xy group, a 2-nethyl phenoxy
group, a 3-nep@wyﬁf@q9§y group, a 4-nqﬁﬁwlphenoxy group, a

o}

2, 3-di met hyl phenoxy group, a
(In the formula, R?® is a hydrocarbon group and all of R?? may

10 be the same or different from one another, ¥* is a hydrogen atom,
ahalogen atom, an alkoxy group, a aralkyloxy group, or an aryloxy
group, all of Yarnay be the same or different from one another,
and ¢ is a number satisfying 0 < ¢ = 3.)

In the general formula[15] representing the organocaluminum

15 compound, as R?°, preferred is a hydrocarbon group having 1 to
24 carbon atoms, and more preferred is an alkyl group having
1 to 24 carbon atoms. Specific examples thereof are a methyl
group, an ethyl group, a n-propyl group, a n-butyl group, an
isobutyl group, a n-hexyl group, a 2-methylhexyl group and a

20 n-octyl group. Preferred are an ethyl group, a n-butyl group,
an isobutyl group, a n-hexyl group and a n-octyl group.

When Y® is a halogen atom, specific examples thereof are
a fluorine atom, a chlorine atom, a bromine atom and an iodine
atom, and preferred is a chlorine atom.

25 When Y3 is an alkoxy group, preferred is an alkoxy group
having 1 to 24 carbon atoms. Speciflc examples thereof are a

methoxy group, an ethoxy group, a n-propoxy group, an isopropoxy
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10 2, 4-di net hyl phenoxy group, a 2,5-di et hyl phenoxy group, a

2, 6-di met hyl phenoxy group, a 3, 4-di net hyl phenoxy group, a

3¢ 5-di et hyl phenoxy group, a 2,3,4-trinethyl phenoxy group, a 2,3,5-trine
t hyl phenoxy group, a 2,3,6-trime thyl phenoxy group,

a2, 4,5-trinmet hyl phenoxy group, az2,4,6-trinme thyl phenoxy group, 15 a
3,4,5-trinethyl phenoxy group, a 2,3,4,5- tetranethyl phenoxy group, a
2,3,4,6-tetramet hyl phenoxy group, a 2,3,5, 6-tetranethyl phenoxy group, a

pent anet h henQxy_ eth h;ﬂg , - pr group,
an isopr%%@?%hgﬁﬁggygggﬁgfggph%%%%€lp éﬁ%&gggﬁgﬂ6ft§rg08§gégg§?§§éhenoxy
group, a éeﬁIpQHEMQQhéfaﬁﬁ,9&°H80p@nt829€g¥bﬁ engxy -HeQdRy §rBupct ¥l phenoxy
group, a n-decyl phenoXxy g@roup, a n-tetradecyl phenoxy group, a naphtoxy

group andnaficteérygreeh O sy ngidediecowe§ridpi, Sa ai- perit e Cory Yrutp apaef erred
Is an aral kyloxy 25 having 7 to 24 carbon atons. Specific exanples thereof

are a beanHeabgoxy @rpups @Bdnetéaféphed\dderat hekhogyoympoum, an ethoxy

(3- net hyl phenyl ) net hoxy group, a (4-nethyl phenyl)nethoxy group, 122 a

(2, 3- @ neghg¥phend| pnEerbxhugesMpgraup( 2, 4- di net hyl phenyl ) met hoxy group, a

(3, 4- 0 et WA | THBPASYLGR G50 - peBeBF AR PRI TRE BRSPS oL,

o ol % B TR A KRS o e b Y P PRk oY
group, a 2-methylphenoxy group, a 3-methylphenoxy group, a
4-methylphenoxy group, a 2,3-dimethylphenoxy group, a

10 2,4-dimethylphenoxy group, a 2,5-dimethylphenoxy group, a
2,6-dimethylphenoxy group, a 3,4-dimethylphenoxy group, a
3,5-dimethylphenoxy group, a 2,3,4-trimethylphenoxy group, a
2,3,5-trimethylphenoxy group, a 2,3,6-trimethylphenoxy group,
az2,4,5-trimethylphenoxy group, a 2,4, 6-trimethylphenoxy group,

15 a 3,4,5-trimethylphenoxy group, a 2,3,4,5- tetramethylphenoxy
group, a 2,3,4,6-tetramethylphenoxy group, a ’
2,3,5,6-tetramethylphenoxy group, a pentamethylphenoxy group,
an ethylphenoxy group, a n-propylphenoxy group, an
isopropylphenoxy group, a n-butylphenoxy group, a

20 sec-butylphenoxy group, a tert-butylphenoxy group, a
n-hexylphenoxy group, a n-octylphenoxy group, a n-decylphenoxy
group, a n-tetradecylphenoxy group, a naphtoxy group and an
anthracenoxy group.

When Y° is an aralkyloxy group, preferred is an aralkyloxy

25 having 7 to 24 carbon atoms. Specific examples thereof are a

benzyloxy group, a (2-methylphenyl)methoxy group, a
(3-methylphenyl)methoxygroup, a (4-methylphenyl )methoxy group,
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10 (2, 4,5-trinmethyl phenyl)net hoxy group, a (2,4,6-trimethyl phenyl) et hoxy
group, a (3,4,5-trinethyl phenyl)nethoxy group, a

(2, 3, 4,5-tetranet hyl phenyl ) net hoxy group, a

(2, 3,5, 6-tetranet hyl phenyl ) net hoxy group, a 15 (pentanet hyl phenyl ) net hoxy
group, an (ethyl phenyl)nethoxy group, a (n-propyl phenyl)nethoxy group, an
(i sopropyl phenyl ) met hoxy group, a (n-butyl phenyl)nethoxy group, a
(sec-butyl phenyl ) met hoxy group, a (tert-butyl phenyl)nmethoxy group, a

-h I I : h | h ,
(n- deoyl phehyt I rarReLyY BpRHRy1 TetnoRy BERLBIPRY ) TF) POIY 2, oroup, a

naphthylnp§pgxaiﬁggﬂglpﬁggyg@mg@hgk§c§9¥g5§tgoxy group. Pref erred is a
benzyl oxy group. Specific” exanpl es” of the organoal um num conpound

represent eg, bydiketggbphahylomauhaxyy gboupreatri al kyl al um nuns 25 such as
trimethylalum num triethylalumnum tri-n-propylal um num

tri-n-but y2aéudimethylphengdbmeyhakyngmoup.t ai - n- hexyl al um num and 123
tri-n-octylal um num dial kyl al umi num chl ori des such as di net hyl al um num
chl orilde, (3 ¢t dimathyiphenyh)®ethexy @rouPpr 8pyl al uni num chl ori de,

di - n-butyl al um num chl ori diisobutﬁlaluninun1ch|oride and

di-n-hexy(%rﬁﬁ?ﬁﬂﬁ?%ﬁhBPng})QGQPR§VaP RPRuanfdi chl ori des such as
e S 4TS eBEh 85 o FPIALNI B UE0] 3 0o, rpropyl s um
ek Pl T b et AL gLy des such o
(2,3,6-trimethylphenyl)methoxy group, a
10 (2,4,5-trimethylphenyl)methoxy group, a
(2,4,6-trimethylphenyl )methoxy group, a
(3.4,5-trimethylphenyl )methoxy group, a
(2,3,4,5-tetramethylphenyl)methoxy group, a
(2,3,5,6-tetramethylphenyl)methoxy group, a
15 (pentamethylphenyl)methoxy group, an (ethylphenyl)methoxy
group, a (n-propylphenyl)methoxy group, an |
(1sopropylphenyl)methoxy group, a (n-butylphenyl)methoxy group,
a (sec-butylphenyl)methoxy group, a (tert-butylphenyl)methoxy
group, a (n-hexylphenyl)methoxy group, a
20 (n-octylphenyl)methoxy group, a (n-decylphenyl)methoxy group,
a (n-tetradecylphenyl)methoxy group, a naphthylmethoxy group
and an anthracenylmethoxy group. Preferred is a benzyloxy group.
Specific examples of the organoaluminum compound
represented by the general formula [15] are trialkylaluminums
256 such as trimethylaluminum, triethylaluminum,
tri-n-propylaluminum, tri-n-butylaluminum,

triisobutylaluminum, tri-n-hexylaluminum and
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10 di - n-propyl al um num hydride, di-n-butylalum num hydride,

di i sobut yl al um num hydri de and di - n- hexyl al um num hydri de;

trial koxyal um nunms such as trinethoxyal um num triethoxyal um num and
tri(tert-butoxy)alum num al kyl di al koxyal um nunms such as

met hy(di met hoxy) al umi num 15 net hyl (di et hoxy) al um num and

nmet hyl (di -tert-butoxy) alum num dial kyl al koxyal um nuns such as

di met hy( net hoxy) al um num  di et hyl (et hoxy) al um num and

di met hyl t-Db o LR ' h
L1 1 phonoxyal v ey L FPREPDHE g p b Y S LR AR 7825,

tris(2, 6-4ip8enyhaneRoxnatHTbPYEe , abkEkdiyabY Lt hahlEhlbr8 desuch as
met hyl (di phenoxy) al um num et hyl bi s(2, 6-di i sopropyl phenoxy) al um num and

met hyl bi s§2-H-grppehylphenamy rhlloftiden] daRed - bditglliey s yumx valloridens such
as di net hyl (phenoxy)al um num 25 di nmet hyl (2, 6-diisopropyl phenoxy)al um num
and di met @yisobrtglalphdnymptehorydeland imn - hxng umigam ehdfoaided are -
trial kylalum nunms, nore_124 preferred are trinethylal um num
triet Byl apbkyhaspmippn gighlorifes sieh as Meddniiahwinymddchloride,
tri-n-hex t | ym num and _tri-n-octyl al unm nu an articularl, preferred
are tril SOBOYYFARTATHInRERELEF R, 0Bt PR IPAGILASMT ALER 157 d8%0al um num
conpounds, PE Y5R8n S8 ¥nebrl Be , COEBLARLH 9 uftlh r T%
Conponentngggt sauée n?n gn annﬁ%?eéf %ghg?&ygﬁurOﬁkﬁpdﬁcygggﬁpg %Q 10-3
mol, and RLRERYRRIYMIAGH 31&n18r0ab? &1a1KP141uPhuRNydrLded RadiPERONENT
(A). The conponent (C) is used in

dimethylaluminum hydride, diethylaluminum hydride,

10 di-n-propylaluminum hydride, di-n-butylaluminum hydride,
diisobutylaluminum hydride and di-n-hexylaluminum hydride;
trialkoxyaluminums such as trimethoxyaluminum,
triethoxyaluminum and tri(tert-butoxy)aluminum;
alkyldialkoxyaluminums such as methy(dimethoxy)aluminum,

15 methyl(diethoxy)aluminum and methyl(di-tert-butoxy)aluminum;
dialkylalkoxyaluminums such as dimethy(methoxy)aluminum,
dimethyl(ethoxy)aluminum and dimethyl(tert-butoxy)aluminum;
triaryloxyaluminums such as triphenoxyaluminum,
tris(2,6-diisopropylphenoxy)aluminum and

20 tris(2,6-diphenylphenoxy)aluminum; alkyldiaryloxyaluminums
such as methyl(diphenoxy)aluminum,
methylbis(2,6-diisopropylphenoxy)aluminum and
methylbis(2, 6-diphenylphenoxy)aluminum; and
dialkylaryloxyaluminums such as dimethyl(phenoxy)aluminum,

25 dimethyl (2,6-diisopropylphenoxy)aluminum and dimethyl
(2,6-diphenylphenoxy)aluminum.

Among these, preferred are trialkylaluminums, more
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10 an anount of preferably fromO0.01 to 10,000, nore preferably f romO. 1
to 5, 000, and the nost pref erably f rom1 to 2, 000 in terns of a nolar
ratio (C) / (B) , nanely in terns of the alum num atomin the

or ganoal um num conpound of the conpound (c) to the transition nmetal atom
in the transition netal conpound of the 15 conponent (B). As the catal yst
f or addition polynerization in accordance wth the present invention, a
reaction product obtained in advance by contacting the conponent (A) and

th t t.h th b
used, 20 BFFREEEdcaRfol afn‘é@ﬁxe%&gnﬁg@%”f’%”i”ﬁa&ﬁalw "Wiar at el y { eedi ng
|03 POl VRELL 78100168864 R, ARBANANS S0y gacomPonent s (A). - (B) and

(C) are use onents s érefrom may be contacted
in advanCErWLhhhﬁﬁ‘}ﬁa@hhﬂ@humféﬂ& Q‘ﬁ.dnb)bc‘%%ta@.%tmln%fm t8ka rp@ﬁl@d’lgaﬂ']ﬁ
conmponent. 25 Wien"the stereoregul ar polyrnerization ‘of a-olef inis
carried optefekrred ageonriidabutylalumdnufe apdl alnish -Ritgilaadminumdvance
by contacting the conponent (A), the conponent (B) 125 and the conponent
(O . The cont athesayobganoatiuminumi compoendsamay obe cated ystngly eqariat i on
use different froma polynerization reactor, or in a polynerization

react or, ramphpetinei eheitwg ABNB@EE-nor a 5 cononomer is i ntroduced. The

contact may be_conducted b suppl yi ng the co onent t he conponent (B)
and the corrpongf‘\l5 °?’E§’°ﬁ?n¥h%‘3§aﬁ% uﬁe%e lnof"mof’l °3f‘ t‘é Heahky frpm,

arbltrary oigasr tolﬁ] hfq-raégg%oralt‘dcsgr‘? con%f K. ng qg 1Q)nsucs t (i?a

pol yneri zat I on reactor ftron e conponen
mol per g of the component (A). The component (C) is used in

t he

10 an amount of preferably from 0.01 to 10,000, more preferably
from 0.1 to 5,000, and the most preferably from 1 to 2,000 in
terms of a molar ratio (C)/(B), namely in terms of the aluminum
atom in the organocaluminum compound of the compound (c) to the
transition metal atom in the transition metal compound of the

15 component (B).

As the catalyst for addition polymerization in accordance
with the present inventlion, a reaction product obtained in
advance by contacting the component (A) and the component (B)
and optionally the component (C) with one another may be used,

20 or these components may be used in amanner of separately feeding
in apolymerization reaction apparatus. When the components (A),
(B) and (C) are used, optional two components selected therefrom
may be contacted in advance with each other, followed by contact
of the remaining one component.,

25 When the stereoregular polymerization of @ -olefin is
carried out, it is recommendable to use the catalyst obtained

in advance by contacting the component (A), the component (B)
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10 conponent (B) and the conponent (C) are not particularly limted, and a
contact tenperature is preferably from-5to 90 - C, and nore preferably
from5 to 400C. As a nethod f or supplying the catalyst to a polynerization
vessel, there are usually applied a nmethod conprising supplying 15 the
catal yst under a water-free condition using an inert gas such as nitrogen
or argon, or hydrogen or ethylene, and a nethod conprising supplying the
catalyst in a slurry state obtained by dilution in a solvent. Respective

catal yst %rgggﬁpg;e{:&gfg%enpnﬁéﬁpar ately supplied, or before supplying,

arbitrari onénts may be contacted in advance in an

arbitrary ordofne AJPEAIOH ddY IWRRINGDEJEIREG LB ABALYS! caeangant s to

the catal yst preparation r or or the polynerization reactor al so not

particul apteparaties ushaiefeadnberfonld pdlgmertirad 3 £0aBt6S| ner s4uppl yi ng
respective conponents in each solid state, or in a solution, suspension or

slurry stantpobjnharmeaitﬂsnnge_acthydranawhmdhsnéske-hér prmahdmdrt hat any

i ngredi ent capable of 126 de-activating the catal yst conponents such as
wat er Sandcomgremner hhs betroducedci Ehel 90612&141: nmagdber eandnetpddbycar bon
solvent. Exanples of the sol vent are ali atlc hg@drocar hon sol vents such

as but aneS? e thecgempenent (4dt Wée"& hpaedr FoBPEBRRENt S

h b | d hal d b h |
chi orf de. CoF ator Pe P alid EARE F |4 BRLBE ARENAE HRCHS, gttty BFBEY, bons.
Wen the %Eﬂ%@a%@?&@%%%aﬁ&%tﬁ#%éﬁ@ti& EQ?'JrﬁQéHB!L?Reri%H%RSHS' on or

slurry state, a concentration 0O conponent
reactor. Conditions of contacting the component (A), the

10 component (B) and the component (C) are not particularly limited,
and a contact temperature is preferably from -5 to 90C, and
more preferably from 5 to 40T,

As amethod for supplying the catalyst to a polymerization
vessel, there are usually applied a method comprising supplying

15 the catalyst under a water-free condition using an inert gas
such as nitrogen or argon, or hydrogen or ethylene, and a method
comprising supplying the catalyst in a slurry state obtained
by dilution in a solvent. Respective catalyst components may
be separately supplied, or before supplying, arbitrarily

20 selected components may be contacted in advance in an arbitrary
order.

A method for supplying respective catalyst components to
the catalyst preparation reactor or the polymerization reactor
is also not particularly limited. There can be applied a method

25 comprising supplying respective components in each solid state,
or in a éolution, suspension or slurry state obtained using a

hydrocarbon solvent, provided that any ingredient capable of
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10 is usually fromO0.01 to 1000 g/l,
concentration of the conponent (QC

and preferably fromO0.1 to 500 g/1I.
Is usually from 0.0001 to 100 nol /I,

A
and

preferably from0.01 to 10 nol/1 in terns of Al atom A concentration of
t he conponent (B) is usually f romO. 0001 to 1000 nmol /|, and preferably

f rom0O. 01 to 50 nmol/1 15 in terns of the transition netal

atom The

pol yneri zation process is not particularly limted, and It is permtted to
apply a gas phase polynerization carried out in a gaseous monomer or

SO Ut on BELITELIFRIAGII oRLAS LY POINUTECh ER'S, 00, aghvggggﬁ S 80 geh

sol vent use

pol ymeri zad 4 e er ﬁﬁkf%%eﬂ@é?'é%ﬂ&téﬂ%&%ﬁ@ﬂ@&'}h rocar QBl@énQUt ane,

sol vent such

as benzenexansl é®betige s@ldre'nthafewri@ﬁhdﬂwa@_saabaan%&mﬁt§u&bhas
met hyl ene chloride. 25 Alternatively, it is possible to use an olef in

hexane,

tlo rrzation or

rry

pent ane, ept ane and” oct ane, an aromatic

a

Itsel f asas bstAnentperidre pdigpimrie anidoortands aremapdliynbydrataobopr ocess,

any of a batch polynerization and a continuous polynerization 127 can be

appl i €d. selvenpeswch beneeneand teduenkeapdhakaderatieshhydrordrhgnsnt o tvvo

or nore steps different fromone another in their reaction condjtions.

pol yrer i Z3t4 %ﬁsﬂ%ﬁ?zﬁﬁ?qﬁpl%ﬁﬁﬁ%pPFSF@F?eeéﬁﬁ?ﬁ+RRPB£%BV&FH§aFB°st|nd of
the desired.5 oIef%:‘!C %é¥%$a¥ nd a reaction apparatus, and it is permtted

t o adopt %p%e?¥%mﬁ

%%?r mnute to 20 hours. The present

i nvention Ca”y‘ﬂ??] @fxé'c%"ﬁlaﬁ'&@{: édfﬁﬁ@r%ﬁ’tégi)ébﬁﬂptﬁeﬁﬂpw SE??E'!:QBn

acconpanied b

slurry

10

15

20

25

e formati On addi t1on pol yner particle
suspension or slurry state, a concentration of the component(A)

is usually from 0.01 to 1000 g/1, and preferably from 0.1 to
500 g/1. A concentration of the component(C) is usually from
0.0001 to 100 mol/l, and preferably from 0.01 to 10 mol/l in
terms of Al atom. A concentration of the component (B) is usually
from 0.0001 to 1000 mmol/1l, and preferably from0.01 to 50 mmol/1l
in terms of the transition metal atom.

The polymerization process is not particularly limited,
anditispermitted toapply agas phase polymerizationcarried
out in a gaseous monomer or a solutionpolymerizationor slurry
polymerization using a solvent. A solvent used for the
solutlion polymerization or the slurry polymerization
includes an aliphatic hydrocarbon solvent such as butane,
hexane, pentane, heptane and octane, an aromatic hydrocarbon
solvent such as benzene and toluene, and a halogenated
hydrocarbon solvent such as methylene chloride.
Alternatively, it is possible to use an olefln itself as a
solvent (bulk polymerization). As the polymerizétion process,

any of a batch polymerization and a continuous polymerization

127

or exanpl e,
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10 polynerization, a gas phase polynerization and a bul k polynerization).
The slurry polynerization nay be carried out in a conventional slurry

pol ynmeri zati on manner and condition, but it is not limted thereto.
According to a preferred slurry 15 polynerization, a nononer (and a
conononer), a material to be supplied, a diluent and the |ike are, if
desired continuously added, and a continuous type reactor is used, soO
that a produced polyner is continuously or at |least periodically taken

oaans usi Eéﬁab%?ﬁﬁﬁalﬁzdﬂ£§cas8$er%?ﬁ%g§e A R L R AT
reactor, R rrb| r*z;leigpg/ 1B o didd %lemof@ {tecfﬁéC&PfoEeth érog.a%' 062 '?1%' on,

my be I N Seriles, ara INn Sserres an

diluent, tRetneaanrbadtsash asbﬂdt@fioﬂsl UENbo1¢me CABGIUHn St%tb TrPyAf fi ' n
cycloparaffln and aromatic hydrocarbons. A tenperature of

pol yner i zappmoprdactely dstermenati @Gcéﬁﬂ&nlgstdsaua&ir)/dfdﬂ)ﬁﬂh%bﬂéfsi(i'dd) about
150cC, 128 and preferably from30 to 100C. A pressure can be varied wthin
a randge obplpfdm Rbdymed andia meeticn apparahdspraférigbliys peromtded t o 5
MPa. It |s permtted to apply a pressure, under which a nononer and a

conononer t8r 890RH A RETUWPEOEatHMA IRF ETQR I eMABUHeai bR nEP tRRUESEal yst i n

ded d d d I t f th d
Comononor i AHEoPHERA b AREen AR eSS BHECHERLBRL ¥ U ¢ and

pressure ?g?‘)lli%é‘Eloeﬁtéglfﬂei‘iztaq:ﬂ{n g%%ﬂﬁmlféﬂ& by VALYt 1dd oF SOl 1d

particle m and reco I n that
addition polymer particles (for example, a slurry

10 polymerization, a gas phase polymerization and a bulk
polymerization).

The slurry polymerization may be carried out in a
conventional slurry polymerizationmanner and condition, but
it is not limited thereto. According to a preferred slurry

15 polymerization, a monomer (and a comonomer), a material to
be supplied, a diluent and the like are, if desired
continuously added, and a continuous type reactor is used,
so that a produced polymer is continuously or at least
periodically taken out. Further, there can be applied a means

20 using a loop reactor or a means using a stirring reactor.
In addition, more than one stirring reactor, which may be
different in a reactor or in a reaction condition, may be
combined in series, in parallel or in series and parallel.

As the diluent, there can be used an inert diluent

26 (medium) such as paraffin, cycloparaffin and aromatic

hydrocarbons. A.teﬁperature of the polymerization reactor

or a reaction zone is usually from about 0 to about 150T,
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10 A nol ecul ar wei ght of the addition polyner can be controlled by known
manners, for exanple, by controlling a tenperature of a reaction zone or

i nt roduci ng hydrogen. The catal yst conponents and a nononer (and a
conononer) can be fed into a reactor or a reaction zone in an arbitrary
15 order according to a conventional manner. For exanple, the catalyst
conponents and a nononer (and a conononer) are fed into a reaction zone at
the sane tinme or one after the other. |If desired, the catal yst conponents

d bj.ect dt tact i
nert ”33%%8%%%%%%?3?@8% BT e Rd PraeEafoPsmeri R on my
Do Carri of a4l 8 AAn FOBKANAPREL 335, PRBSPBOLITIL 221 O ERRE LAY

condi tion, imted thereto a gas phase meri zdtion

appar at Us £ rénf busdigeriMeed meatkPermi£tonabd apply W greadude beddegact or
having an expansion can be used. A reaction apparatus equi pped With a

stirring whadh amétemeeanid ancamoaomeayasbscobtadsed wi th@dcmoyhgobl em
129 Respective conponents can be fed into a polynerization zone in a

wat er -&  r wbideamaingiadg g ither cagad ysuchnas susp@g@qd srate g@nd dhe
hydrogen or ethylene, or. in feeding, respective conponents can be

di ssol vedMsAigm @nek ath Least emak 9f orhe gneneBes: Aaf 6PMRNOMGT; yLn The

catal yst SOBRUNSIS TRRDe hed o LOBSRRACoL Yy 1.1 Letnd bILAr1 Y
inoan ar bt Phl§ve Wehld P E6ad R PEYFRELZALL YALYI L bBTImed
in a solid particle form and recover it in that form.

10 A molecular welght of the addition polymer can be
controlled by known manners, for example, by controlling a
temperature of a reaction zone or introducing hydrogen.

The catalyst components and a monomer (and a comonomer)
can be fed into a reactor or a reaction zone in an arbitrary

15 order according to a conventional manner. For example, the
catalyst components and a monomer (and a comonomer) are fed
into a reaction zone at the same time or one after the other.
If desired, the catalyst components and a monomer (and a
comonomer) can be subjected to pre-contact in an inert

20 atmosphere before their contact.

The gas phase polymerization may be carried out in a
conventilonal gas phase polymerization manner and condition,
but 1t is not limited thereto. As a gas phase polymerization
apparatus, a fluidized bed reactor, preferably a fluidized

26 bed reactor having an expansion can be used. A reaction
apparatus equipped with a stirring blade in.its reaction zone

may also be used without any problem.
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10 tenperature is lower than that at which the polyner is nelted,

preferably fromO to 1500C, and particularly preferably from 0 30 to 100 C
.»Furthernore, for the purpose of controlling the nelt f lowof a f inal
product, it is permtted to add hydrogen as a nol ecul ar wei ght regul ator.
In addition, it is permtted 15 that an inert gas coexists in the m xed gas
during polynerization. In the present invention, a pre -polynerization as
ment i oned beIOM/nay be carried out bef ore carrying out the

above- rrentlonedR ”gﬁ_%&?% ﬁao ?ﬁﬁyg%eeae %'ezfﬁh%%?lpzoq th':PE tion

-polynerlzatlon ng as of "an"olef in

in the pr%@a%orgf#apgrr@%@ §€‘art184:[res%%n(ﬂ?%d%ég%&drﬁﬁ |41 PR gEhAl

conmpound urther int nce o or ganoa un1nun1conpound

(A. It igr dzaf&mwmgla&dgce:c@rﬂutaytleln@ aog! UArfe S BHE, FXSPRLESvel 25 a
sol vent used for formation of the slurry are inert hydrocarbons such as

propane, domporenitsobahabe, dpesbaved orsdpéntt@de inhexaodveheptangormct ane,
cycl ohexane, benzene 130 and toluene. Further, in formng the slurry, it is
perm t eda se@lutdon prgeesiluvdryl.efTive p@‘qalatﬂat stonmpprenrtsr maMebWhﬁeé of

the inert hydrocarbon. In theaér)ler%éfm yneri zation, an anount of the
or ganoal uh AERERERHGIY 6’(5 ig gt ATR bR Rt LK feheGiad C?Eﬂbgsaf from

0. 5 to 700 nol t he .trans t|on taI c ound Pref erable
s 1rono SanPneBEm. Ry e ERnAied ‘Ui dVafre FEPRHP HEbsheE £0 From i
to 200 m)énpgfrbﬂlrary order.

With respect to polymerization conditions, a

10 temperature is lower than that at which the polymer ismelted,
preferably from 0 to 150C, and particularly preferably from
30 to 100C. Furthermore, for the purpose of controlling the
melt flow of a £final product, it is permitted to add hydrogen
as amolecular welght regulator. In addition, it is permitted

15 that an inert gas coexists in the mixed gas during
polymerization.

In the present invention, a pre-polymerization as
mentlioned below may be carried out before carrying out the
above-mentioned polymerization (real polymerization).

20 The pre-polymerization can be carried out by feeding
a small amount of an olefin in the presence of the modified
particle (A) and the transitionmetal compound (B), or further
in the presence of the organcaluminum compound (A). It is
recommendable to carry out in a slurry state. Examples of

250 a solvent used for formation of the slurry are inert
hydrocarbons such as propane, butane, isobutane, pentane,

isopentane, hexane, heptane, octane, cyclohexane, benzene
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thereof. 10 An amount of the olefin to be subjected to the pre
-polynerization is usually fromO0.01 to 1000 g per g of the nodified
particle, preferably fromO0.05 to 500 g per g thereof, and particularly
preferably from0.1 to 200 g per g thereof. 15 In the pre -polynerization,
a slurry concentration is preferably fromO0.1 to 50 g-above-nenti oned

nodi fied particle/ 1 -solvent, and particularly preferably fromO. 5 to
20 g-the above-nentioned nodified particle/ 1- solvent. A

parc§oul 4019 e pibi o e o {0 BeBtd kg, pLRREY DAL RS el o
2 WP, BT cul BTy e SRy Tk 89, OF = ot e (HABLR O01 T

olefin waehthé khawid nyaiedcdPeon, essure and tenperature 25 conditions of
pre-polynerization. Further, a pre-polynerization tinme is not particularly

limted, and uxual lthief r opre-pohyesitza tiorhour an 13Hmduntar rof ngthat the
pre-pol ynmerization, as a process for supplying the above-nentioned

nodi f Ped peganehdupApum compoiund i Gecan bengetatmiBed wighdsabuwidem
conmpound (C) and olefin, there can_be applied a process conprising the 5
step of coMERtIhFRNe bV T MedeBeRDAP i @F the tixansidonmetete

o BB Gha HTOUR b By O o b Sl M SEORRIATIRIE, g
the step {qacpRtRttiiG NP preferable is from 1 to 200 mol per mol
thereof.

10 An amount of the olefin to be subjected to the
pre-polymerization is usually from 0.01 to 1000 g per g of
the modified particle, preferably from 0.05 to 500 g per g
thereof, and particularly preferably from 0.1 to 200 g per
g thereof.

15 In the pre-polymerization, a slurry concentration is
preferably from 0.1 to 50 g-above-mentioned modified
particle/l-solvent, and particularly preferably from 0.5 to
20 g-the above-mentioned modified particle/l-solvent. A
pre-polymerization temperature is preferably from -20 to

20 100C, and particularly preferably from 0 to 80C. A partial
pressure of the olefin in the gas phase during the
pre-polymerization 1is preferably from 0.001 to 2 MPa, and
particularly preferably from 0.01 to 1 MPa, excepting an
olefin which is liquid under the pressure and temperature

25 conditions of pre-polymerization. Further, a
pre-polymerization time is not particularly limited, and

usually from 2 minutes to 15 hours.
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above-nentioned nodified particle (A) , the transition nmetal 10 conpound
(B) and the olef in, and thereafter supplying the organoal um num conpound
(©, and a process conprising the step of contacting the organoal um num
conpound (C) and the transition metal -conmpound (B) in the presence of the
olef in, and thereafter supplying the above-nentioned nodified 15 particle
(A). At the tinme when the above-nentioned nodified particle (A and the

or ganoal um num conpound (C) are contacted wth each other, it is

ecomendable Ut ch B, ShS' ok SRRDRES oo RALERE L bHEE, pRBReRIPPLY

ristng supply oféef inin

or der whi L 620 ey iy t@ﬁepggo%t.%énff&faeﬁsa&%l% t;r&p@éyaer(mat i on

zone, and a corrprl sing supplying all the pre -determ ned anount of

the ol ef tPahBitherd metHl RoagRwad (B) ARtdftbal timihamabamppeind t(icgd to
add a chain transf er agent such as hydrogen to regulate a nol ecul ar

wei ght ofat8eopelfymer titdme nean B& applhedpieepericdswendmpnistihgt thlet ai ned
by the pre -polynerization as nentioned above can be used as a catal yst
conporent sbepPap € giodl bt i her ébpmeymntzianq@mo@a&m%pa@&m A)in
accordance wth the present invention incl ug g Eo rized cat aI yst
corrponentaFGrta&dFFPBﬁitﬂrﬂryﬁﬁﬁaz]at‘fW%‘E)’Pgl %S b§npr & égg Fedi-z it

obt ai ned &7 %?ﬁ@&ﬂ{lﬁ@ﬁnlﬁﬁ b aBaTo Gt Ao Hasdet tef pafbpiPEng} 5*;‘.23 the
transitiog1gugl, ngeuegsgf ddMp A QYR 3HeP dile B’ of HYMEHOL H5gS@MeSS Wi th
each ot her, a pr ynmeri zed catalyst conponent for addit | on
pol yrmer i Zé‘be@ ‘ﬂ@rﬂi:ﬂﬂ%@hodified particle (A), the transition metal
10 compound (B) and the olefin, and thereafter supplying the
organocaluminum compound (C), and a process comprising the
step of contacting the organoaluminum compound (C) and the
transition metal compound (B) in the presence of the olefin,
and thereafter supplying the above-mentioned modified
15 particle (A). At the time when the above-mentioned modified
particle (A) and the organoaluminumcompound (C) are contacted
wilth each other, it is recommendable that the olefin coexists
in advance. Further, as a supplf method of the olefin, any
of a method comprising supplying the olefin in order while
20 keeping the pre-determined pressure of the polymerization
zone, and amethod comprising supplyingall the pre-determined
amount of the olefin in the first place can be applied. It
isalsopermittedtoaddachaintransfer agent suchashydrogen
to regulate a molecular weight of the polymer obtained.
25 In the present invention, that obtailned by the

pre-polymerization as mentioned above can be used as a

catalyst component or a catalyst. The pre-polymerized
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pre -polynerizing an olefin in the presence of the catalyst 10 for addition
pol yneri zati on obtai ned by contacting the above-nentioned nodified
particle (A), the transition netal conpound of the Goups 3 to 11 or

| ant hanoi de series and the organoal um num conpound (C) wi th one anot her.
The pre-polynerized catalyst in accordance with the present 15 invention

I ncl udes a catal yst for addition polynerization obtained by
pre-polynerizing an olefin in the presence of the catalyst for addition

o0 Ve AL 80 80 ahaghote ERTLSELFRACAC SHRERTLORRY ARALLLSH,
| ant hanOiﬂ?c]?@dé%ria?ﬁré“'—%m%ﬂ%'}i loa A, St %fﬂ;}%l?énf:ofof‘ 1§} Pfon

pol ymeri zati1 on obtai'hed by pre -polynerizi'ng an In 1n the presence of

the cat alysiyheel zaddidr 6B tRANEEDY Z#td Ofo DPhairAed nddin Id £L4 iikgthBe above
-mentioned nodif ied particle (A), the transition netal conpound of the

G oups 3 preddnoe dfanhkaret alby 6 foor aédiandnipel ymgaheaktdwnneitabnpdund (C)
wi th one another. The catal yst obtained using said pre-polynerized

cat al pst by @givreetingothedhevermeontioned-nrddd lied pestdddecdAdi ahdt he 133
present invention includes a catalyst for addition polynerizatjon obtained

by cont acth®igtEANE repolpierdi ARMPeERl P&t ERADGFANPS oF 4@Quit} oRT
A I R NG g T T T S
oo 8Ce 4T colpehhs tor SRS Sodifers AEFOY| oBLATRELY

used at tphee SpoRyineF.z1lg idh olefin in the presence of the catalyst

10 for addition polymerization obtained by contacting the

above-mentioned modified particle (A), the transition metal

compound of the Groups 3 to 11 or lanthanoide series and the

organcaluminum compound (C) with one another. The

pre-polymerized catalyst 1n accordance with the present

15 invention includes a catalyst for addition polymerization

obtained by pre-polymerizing an olefin in the presence of

the catalyst for addition polymerization obtained by

contaéting the above-mentioned modified particle (A) and the

transition metal compound of the Groups 3 to 11 or 1lanthanoide

20 series with each other, and a catalyst for addition

polymerization obtained by pre-polymerizing an olefin in the

presence of the catalyst for additionpolymerizationobtained

by contacting the above-mentioned modified particle (A), the

transition metal compound of the Groups 3 to 11 or 1lanthanoide

25 series and the organocaluminum compound (C) with one another.

The catalyst obtailned using sald pre-polymerized catalyst

component for addition polymerization in accordance with the
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permtted to use two or nore nononers at the sane tinme. 10 Specif ic
exanpl es thereof are olef ins such as ethylene, propylene, 1-butene,
1- pentene, 4-nethyl-|-pentene, 5-nethyl-I|-hexene, 1-hexene, 1-heptene,
1-octene, 1-nonene andl-decene; diolef ins such as 1, 5-hexadiene,

1, 4- hexadi ene, 1, 4-pentadiene, 1,7-octadiene, 1, 8-nonadiene, 15

1, 9-decadi ene, 4-nethyl-1, 4-hexadi ene, 5-nethyl-1, 4-hexadi ene,

7- nethyl-1,6-octadiene 5- et hyl i dene- 2- nor bor nene, di cycl opent adi ene,

5- | - 2- b ' h
I R e P o
1, 3-but ag%@fglger'i?%&r r{?t?]‘%g) %'ﬂ%aclbighf‘\stﬁcﬁ -polymerized

1, 3-cycl I ene an iene; cyclic oléefins suc

nor bor nengat81§BthYdo %BﬁéﬁQr”@@E adadieiiod - ﬁo'l@'hm:rilﬁl@lon and the
5- butyl - 2- nor bor nene, 25 5-phenyl - 2- nor bor nene, 5-benzyl - 2- nor bor nene,

t et racycl eflgdreanemitnunt ywomplearde ( Ct)r wdyt cackecebher.

pent acycl opent adecene, pentacycl ohexadecene, 134

8- met Byl t et r acyBkxauplesecrt, tise somgmen usefc Llodtkernolymerization are
5-acetyl - 2-norbornene, 5-acety onggz nor bor nene,

5- met hoxy@heBdRFINAN G ot P @0eCaBRRR AhasS Adyiefiltfy GFhdFolesins,
B CoR R A PR LS an BB B A S mere
-cyanot et Ayl QF04eGe Mon ShEEMMRYC Vet Mfe 8 ULE BReSHUNR ®ime. Tt is
permitted to use two or more monomers at the same time.
10 Specific examples thereof are olefins such as ethylene,
propylene, l1-butene, l-pentene, 4-methyl-l-pentene,
5-methyl-l-hexene, l-hexene, l-heptene, l-octene, l-nonene

and 1-decene; diolefins suchas 1l,5-hexadlene, 1,4-hexadiene,

l,4-pentadiene, 1,7-octadiene, 1,8-nonadiene,
15 1,9-decadiene, 4-methyl-1,4-hexadiene,
5-methyl-1,4-hexadiene, 7-methyl-1,6-octadiene,
5-ethylidene-2-norbornene, dicyclopentadiene,
5-vinyl-2-norbornene, norbornadiene,
5-methylene-2-norbornene, l,5-cyclooctadiene,
20 5,8-endomethylenehexahydronaphthalene, 1,3-butadiene,
lsoprene, 1,3-hexadinene, 1,3-octadiene,

1,3-cyclooctadiene and 1,3-cyclohexadiene; cyclic olefins

such as norbornene, 5-methyl-2-norbornene,
5-ethyl-2-norbornene, 5-butyl-2~-norbornene,
25 5-phenyl-2-norbornene, 5-benzyl-2-norbornene,
tetracyclododecene, trlcyclodecene, tricycloundegene,
pentacyclopentadecene, pentacyclohexadecene,
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2- phenyl propyl ene, 2-phenyl butene and 3-phenyl propyl ene; 10 al kyl styrenes
such as p-nethyl styrene, mnethyl styrene, o-nethylstyrene, p-ethylstyrene,
m et hyl styrene, o-ethylstyrene, -nethylstyrene, 2,4-dinethylstyrene,

2, 5-di net hyl styrene, 3,4-dinethylstyrene, 3,5-dinethylstyrene,

3-net hyl - 5-et hyl styrene, 15 1, 1-di phenyl styrene, p-tert-butylstyrene and
p- sec-butyl styrene; al kenyl aromatic hydrocarbons such as

bi sal kenyl benzenes i ncludi ng di vinyl benzene and al kenylnapht hal enes

i ncluding, 1 -vinylnaphthal.ene:_and _pol ar nopers.such as ~

_unsat ur & 4 BATBE IR VEAAROERRNES 20 actyT FEYRERET ARGERISFERC ac g,
fumaric i eht qﬂnégg' , 1taconic @acj | 1iC. | and

bi cycl o(?Zgﬁ??ﬂgb'hgppgne- , é-rgigtar boxylic %C%gegxget eiz(r: sa %ﬂ% ®hetal s
such as spdhéthoR9LATYIHYL 13 IRbEBorAkRe, mMagnesiumand calcium a , -~
-unsaturated carboxylic acid 25 esters such as nethyl acryl ate, ethyl

acryl at e,5 rephorycardonglat e nosbprapyle acryl ate,r tert-butyl acrylate,

2- et hyl hexyl acrylate, nethyl nethacrylate, ethyl 135 nethacryl ate,
n-proéyHﬁﬂm@mhyﬂaﬁemqﬁhﬂﬂxﬂg¢henﬁécﬂynmmaornﬁmmtyI met hacryl ate and

I sobutyl nethacrylate, unsaturated dicarboxylic_acids such as_naleic acid
and it acohi €Y@pPa2 -nerhATrnaner § -aehhory A RYPRELEer&cRGiRAC R PR BNat €,

(T 1 oorbRerare S e o SeedoBEPBoryl  c acid gl yei dyi estePisuch as
glycidyl @CtyLabee tPabsdaodEELAE! W Alén P ARBAGYAL SN b sl 4 AFPERL S
2-phenylpropylene, 2-phenylbutene and 3-phenylpropylene;
10 alkylstyrenes such as p-methylstyrene, m-methylstyrene,
o-methylstyrene, p-ethylstyrene, m-ethylstyrene,

o-ethylstyrene, ¢ -methylstyrene, 2,4-dimethylstyrene,

2,5-dimethylstyrene, 3,4-dimethylstyrene,
3,5-dimethylstyrene, 3-methyl-5-ethylstyrene,
15 1,1-diphenylstyrene, p-tert-butylstyrene and

p-sec-butylstyrene; alkenyl aromatic hydrocarbons such as
bisalkenylbenzenes including divinylbenzene and
alkenylnaphthalenes including l-vinylnaphthalene; and polar
monomers such as'a,l3-unsaturated carboxylic aclds such as
20 acrylic acid, methacrylic acid, fumaric acid, maleic
anhydride, itaconic acid, itaconic anhydride and
bicyclo(2,2,1)-5-heptene~2,3-dicarboxylic acid and their
salts of metals such as sodium, potassium, lithilum, zinc,
magnesium and calcium, ¢, B -unsaturated carboxylic acid
25 esters such as methyl acrylate, ethyl acrylate, n-propyl
acrylate, isopropyl acrylate, tert-butyl acrylate,

2-ethylhexyl acrylate, methyl methacrylate, ethyl
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The present invention can be applied to 10 honopol ynerization or

copol yneri zation of these nononers. Exanples of copol yner-constituting
nononers are ethylene - propyl ene, ethylene- |I-butene, ethylene- 1-hexene,
et hyl ene-| -octene, propyl ene-|-butene, ethylene - propylene -but ene and
et hyl ene - propylene - 1 - hexene, 15 but the present invention should not
be limted thereto. Anong those nentioned above, a -olef ins having 3 to
20 carbon atons can be used as the nononer f or polynerization carried

R T T D R e

copol ymerization- b _ _ mer- copolymerrzabl e
with sai q’x-%ﬁ@irffmé{hééf}rbgte%& Ao PEF T et Hil ry FREPh s K uthfed

conmononmer copol ynerizable with said a -olef in are ethylene and diolef in
conpoundsd fSafBokiyoned adtdi@e swdh Tde haBeger aguldaando it Rid et | #0185
suitable particularly f or the production of an isotactic stereoregular a
-ol ef i nypixyhesrstens esyeh tas viangtly aoetdte, priol tprmypidnd 86 , aningdt acti c
st ereoreqgul ar propyl ene polynmer. Specific exanples of the isotactic

st er eBr egiAR¥oapeopyiLand pebymte avdnyhdmyst teervisty bropgasate andandom
copol yner of ﬁrop | ene with a conmononer such as ethylene 5 and/or an a

-ol ef inqﬁﬂwlgf #ﬁ}QBFQ%ﬁ%BﬁtﬁtoﬁPqnuaﬁa§ﬁﬁiﬁedXSﬂFPSFM%}%waﬂ%@ to
oo o VARRALBYLY: sBUAE Pl P R oL BRSNS By |
et hyl ene e+ RcAy18k®’ 48 monoglycidyl itaconate.
The present invention can be applied to
10 homopolymerization or copolymerization of these monomers.
Examples of copolymer-constituting monomers are
ethylene-propylene, ethylene-1l-butene, ethylene-1l-hexene,
ethylene-1l-octene, propylene-1l-butene,
ethylene-propylene-butene and ethylene-propylene-1-hexene,
15 but the present invention should not be limited thereto.
Among those mentioned above, ¢ -olefins having 3 to 20
carbon atoms can be used as the monomer for polymerization
carried out using the above-mentioned stereoregular
catalyst.
20 Further, copolymerization between said @ -olefin and
a comonomer copolymerlzable with said & -olefin can be
suitably carried out. Examples of the comonomer
copolymerizable with said ¢ -olefin are ethylene and diolefin
compounds as mentioned above.
25 The stereoregular polymerization is suitable
particularly for the production of an isotactic stereoregular

@ -olefin polymer, more particularly for the production of
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having 4 to 12 carbon atons (referred to as the first part 10

pol yneri zation) , and then perform ng one step or nmulti- step

pol ynmeri zation of an a -olef in having 3 to 12 carbon atons wth ethylene
(ref erred to as the latter part polynerization) . The anount controlled
as not to lose crystallinity f or the random copol yner varies dependi ng
upon a kind of the conmononer. 15 For exanple, in the case of ethylene, an
anount of the repeating wunit derived f romethylene in the copolyner is

usual |y Q%%u%g§%$°ET%1:¥%§£%#¥§EEQE’ q@##%%ﬁge?gggﬁegf other a -olef ins

such as 1- an a repéa uni rrved fromthe a -

olef in in the £0poh ¥mgr éﬁafrl%!l!@lsl YoROt H®' § dtadle 20c 30 e ¥E gl arand

preferably not nore than 10% by weight. 1In the first part polyfmerization

for the bpsskytenel poRimer @readMontdpdl vy Ef i FidpphendpuUAt rahdemhy! ene
Is usually not nore than 10% by wei ght, preferably not nore than 3% by
wei ght, amcdpobymepr effermbdyyheheneridh Rarcdnéfong rwsiugit a5 tingllane

pol ymeri zati on anount of the a -olef inis usually not nore than 15% by
wei ght, aamidpeerfenablyokefindravingant 1l hgaxpsioghetoms dReapagmenngar t

POl Yo 2oLl 003 BELY et galyion, 137 anaunt oL cLY ee 5 daal el om 20
CxaD! < St R RRAL 0 cin o PORLYERRRIS 40 e BOBATS ffox
PSP STeSLROL e s S PR AN SR sl 1t e o LbThked
having 4 to 12 carbon atoms (referred to as the first part
10 polymerization), and then performing one step or multi-step
polymerization of an ¢ -olefin having 3 to 12 carbon atoms
withethylene (referredtoasthelatter part polymerization).
The amount controlled as not to lose crystallinity for the
random copolymer varies depending upon a kind of the comonomer.
15 Forexample, inthecaseof ethylene, anamount of therepeating
unit derived from ethylene in the copolymer is usually not
more than 10% by welght, and in the case of other & -olefins
such as l-butene, an amount of the repeating unit derived
from the @ -olefin in the copolymer is usually not more than
20 30% by weight, and preferably not more than 10% by weilght.
In the first part polymerization for the block copolymer,
for example, a polymerization amount of ethylene is usually
not more than 10% by welght, preferably not more than 3% by
weight, and more preferably not more than 0.5% by weight,
25 and a polymerization amount of the ¢ -olefin is usually not
more than 15% by weight, and preferably not more than 10%

byweight. Inthe latter part polymerization, apolymerization
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pentad proportion is used. 10 It nmeans a proportion of a propyl ene nononer
unit in the mddle of a pentad unit isotactic chain in a crystalline

pol ypr opyl ene nol ecul e chain, which is neasured using the nethod disclosed
in "Macronol ecul es”, by A Zanbell et al. , 6, 925 (1973), nanely, using
13C -NMR The pentad unit isotactic chain can be 15 rephrased by a chain f
ornmed through neso |inkage of f ive propyl ene monomer units in succession.
Attribution of the NWR absorption peak is based on thronnlecules 8,

687 (197 sued t hat he _.case t ti ent ad
ropor 11 AngehEodf eBhiTene, L8 paffnny seiged" ¥oPfor BF HEPHBEL ofPBS " o
val ue \@VJ%P“ e r rrerlzatlon of the a -olef in
is carri %ou%rggqyt icu ar:%W ?Aﬁ&leﬁs?hg’?u 1p¢ pil ene is carried out, the
obtai ned ster eoslggaie&ca @Iﬁmplrwol YOBr & prebanablatiéhnat baving mmm
of not less than 0.900 (nore preferably not 25 | ess than 0. 940, and nuch
nore prefespblymeat-doasstithatiNg SMbhomekxaamee HIBDpiticerns eselyleneenti on
is illustrated in nore detail with reference to Exanpl es and Conparative

Exanpbes, pbopyikseprleduritens nvent i on ipronylénetLeiexeeet 0. Measanément
values of respective itens in Exanples were obtained by the following 5

net hods. REYPK é&ﬁt‘én'to‘?ﬁe%eréﬁbfattl%PEﬁlste“de-PV@d‘tfirQﬂnstWJdi nofi B in in
t he polygggm¥ﬁ§ O?&QIH d as follows. Using an infrared spectrophotoneter
Ru

(FT-IR 7 by Japan Spectroscopic Co. , Ltd. ) ,
characteristic mdanripdexodthetibyltactic stereoregularity, anisotactic
pentad proportion is used.

10 It means a proportion of a propylene monomer unit in the
middle of a pentad unit i1sotactic chain in a crystalline
polypropylene molecule chain, which 1s measured using the method
disclosed in "Macromolecules”, byA. Zambelletal., 6, 925(1973),
namely, using 13C-NMR. The pentad unit isotactic chain can be

15 rephrasedbyachain formedthroughmeso linkage of five propylene
monomer units in successlon. Attribution of the NMR absorption
peak is based on "Macromolecules”, 8, 687 (1975), issued after.
that. As the case may be, the isotactic pentad proportion is
abbreviated as "mmmm”" . An upper limit of a theoretical mmmm value

20 1is 1.000.

When the stereoregular polymerization of the ¢ -olefin
1s carried out, particularly when that of propylene is carried
out, the obtained stereoregular ¢ -olefin polymer is preferably

that having mmmm of not less than 0.900 (more preferably not

25 less than 0.940, and much more preferably not less than 0.955).

Example

138



10 and the a -olef in were neasured to prepare a calibration curve, and
the content was obtained using the calibration curve and expressed in
terms of a short chain branch nunber (SCB) per 1000 carbon atons. (2)
Intrinsic viscosity nmeasured in a tetralin solution 15 at 1350C using
Ubbel ohde vi sconeter. (Unit: dl/g) (3) Melt flowrate = MFR a nelt flow
rate value (Unit: g/10 mn.) neasured according to the nethod prescri bed
in JIS 0 K7210-1995, under conditions of 190 C and a | oad of 21.18 N (2.

16 kg). 20 (4)rEywddgemt’ 2hirentiSR 18 Malus el Aatnde Hatidingidn strand
di aneter nmeasured at the tinme of the MFR neasurenent by an inner dianeter

of a di e, reapPeedyce to9Bxamplés)andkComphpar Lot ExamiplesVokR tiee pakgenabt ai ned
by dividing a nelt f Iow rate val ue obtained according to the nethod
prescri bethvestion JIiS$ KE@t0-lebtedindberediodi t Heasuvémédd -valuwerl efl oad of
211. 82N (21. 60 kg) by the nelt flow rate (MFR) val ue obtai ned under the
139 | oad ¥gspactpvey ibens ikp)Exprpias wWeveecohtalnedchynthe £pédowirsg
measurenent, a_ polyner blended in advance with 1000 ppm of an anti oxi dant
was Gsed"®8hQ@S- Mol ecul ar wei ght and nol ecul ar wei ght distribution It was

nmeasur ed under the conditions described helow .according to gel perneation
chr omat ogr aphy é@DC}.CQPE%ﬁ‘FbPSt PofePgAtd Ngadndte SeTdy frﬁj’%é 1's‘{)"am%ard

POl yStyreng e e {08 "B EEYN Fhe dSiboOLShEEUY £O11 8RS . LERRG NI GErQ%eq ratio

spectrophotometer (FT-IR 7300, manufactured by Japan
SpectroscopicCo., Ltd.), characteristic absorption of ethylene

10 and the ¢ -olefin were measured to prepare a calibration curve,
and the content was obtained using the calibration curve and
expressed in terms of a short chain branch number (SCB) per 1000
carbon atoms.

(2) Intrinsicviscosity=[7]: measuredinatetralinsolution

15 at 135C using Ubbelohde viscometer.(Unit: dl/g)

(3) Melt flow rate = MFR: a melt flow rate value (Unit: g/10
min.) measured according to the method prescribed in JIS
K7210-1995, under conditions of 190C and a load of 21.18 N (2.16
kg).

20 (4) Swelling ratio = SR: a value obtained by dividing a
strand diameter measured at the time of the MFR measurement by

an inner diliameter of a die, namely 2.095 mm.
(5)Melt flowrateratio=MFRR: avalueobtainedbydividing
amelt flowratevalueobtainedaccordingtothemethodprescribed
25 1nJISK7210-1995, under conditions of 190C andaloadof 211.82N

(21.60 kg) by the melt flow rate (MFR) value obtained under the
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10 (MW
nol ecul
M| i por

Mn) of a weight average nol ecul ar weight (Mdv) to a nunber average
ar wei ght (Mh). Measurenent nmachi ne: 150C type, manufactured by
e Waters Co. Columm: TSK-CGEL GWH-HT 7.5 X 600 X 2 colums 15

Measur enent tenperature: 1400C Sol vent: ortho-dichl orobenzene Measurenent

concent

ration: 5ng/5m Provisos that; in Exanples 6 to 12 and 17, the

measurenment was carried out using Colum: TSK-CGEL GvH6-HT 7.5 X 300 X 20
3 colums, and in Exanples 67 to 69, the neasurenent was carried out under

the fol
concent

Iombag 68l M sNRagUr, @@ERY )t enperature and neasurenment
ration conditions. Columm: Shodex AT806-M S Measurenent tenperature:

1450C set up 25IMegher aRie -aentdoned imglt 8SAU6BNratedimebsarehentena (7)

El ement

ery analysis Zn: A sanple was put in a sulfuric acid aqueous

sol uti on pdbyfiérrwlérided im sdyansenwithal@o vapmpll ardcnticoxxtidano werst r act

a net al
determ

Combudt

conmponent, and the obtained liquid portion was quantitatively
neﬂsa@eordlng to an | PC em ssion spectrochem cal analysis. 5 F. A
was burned ina flask filled with oxygen, thereby producing a

n

i on gas, (fheMehachAhar bk And molagyhamwailEhdx dde tx

solution (10%, and the resulting solution was quantitatively determ ned

accordi

10

15

20

25

ng to abti Was pelasoied widerrbhe sendddtions described below

according to gel permeation chromatography (GPC). A
calibration curve was prepared using a standard polystyrene.
The molecular welght distribution was represented by a ratio
(Mw/Mn) of a welght average molecular weight (Mw) to a number
average molecular weight (Mn).

Measurement machine: 150C type, manufacturedbyMilipore
Waters Co.

Column: TSK-GEL GMH-HT 7.5 X 600 X 2 columns

Measurement temperature: 140TC

Solvent: ortho-dichlorobenzene

Measurement concentration: 5mg/5ml

Provisos that; in Examples 6 to1l2and 17, the measurement
was carried out using Column: TSK-GEL GMH6-HT 7.5 X 300 X
3columns,andinExampless7t069,themeasureméntwascarried
out under the following column, measurement temperature and
measurement concentration conditions.

Column: Shodex AT806-M/S

Measurement temperature: 145C set up

Measurement concentration: 8mg/8ml o-dichlorobenzene

(7) Elementery analysis

Zn: A sample was put in a sulfuric acid aqueous solution
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10 (8) Filmformation of polynmer To 0.030 kg of the polyner powder obtai ned
by polynerization, | RGANOX 1076 (nmanufactured by C ba Specialty Chem cals
Co., Ltd.) as an antioxidant in an anount corresponding to 1500 ppm and
calciumstearate as a 15 neutralizing agent in an anmobunt corresponding to
500 ppm were blended, and the bl end was processed under the foll ow ng
nol di ng conditions according to a tubular filmprocess, thereby obtaining
af ilmhaving a thickness of 15 Um A degree of production of fish eyes

was exam ned to .determ ne 20 earance of the fil Extruder: .single screw
20 S Tor & Fhd exsattd SHA e aebitA 4 thensté NElGp A § °F
nm dr awi d: m quet rea: t ed X-ray
rreasurerreann?n gg gcs:%nBFgegrr?d aé}!cdel at?ggﬁgghv% ?hiqg‘\]%%%léﬁiégﬁf g]ila]%m ( KAPTON,
nmanuf act fth e P PONY- BRI ed TéedovBiagRltarath i TP@ eRlibsad@n bag, and
after purging with nitrogen, the sanple 141 was introduced in the cell. The
cel | sealsgredieroehenakhy wasalysken out and nounted to an X-ray neasurenent
apparatus - The extended X-ray neasurenment was carried out as foll ows.
X-rayddiffraci:od sepwmle wwas veurned| inosaflagkafiddd eds witthawxpaen at or

U traxX18 manufactured by Rigaku International _ Corporation Load: 50kV-100
m  FocudheneRy SERAVSHRY 2 qPRbystign, gpf, the gas was absorbed in

a sodium hydroxide aqueous solution (10%), and the resulting
solution was quantitatively determined according to an ion
selective electrode method.
10 (8) Film formation of polymer
To 0.030 kg of the polymer powder obtained by
polymerization, IRGANOX 1076 (manufactured by Ciba Specialty
Chemicals Co., Ltd.) as an antioxidant in an amount
corresponding to 1500 ppm and calcium stearate as a
15 neutralizing agent in an amount corresponding to 500 ppm were
blended, and the blend was processed under the following
molding conditions according to a tubular f£ilm process,
thereby obtaininga filmhaving a thickness of 15 /L m. A degree
of production of fish eyes was examined to determine
20 appearance of the film.
Extruder: single scréw 20 mm?¥ , screw rotating speed:
16 rpm, die: 25 mm?® , rip width: 0.7 mm, drawing speed: 5.5
m/min. and temperature: 170TC
(9) Extended X-ray measurement
25 Asampleandacellattachedwithapolyimide £ilm (KAPTON,
manufactured by DU PONT-TORAY CO.,LTD,) were placed in a

nitrogen bag, and after purging with nitrogen, the sample
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10 Measured angle range: 50 to 700 Slit: divergence slit 10 receiving
slit 0.15 nmm scatter slit 10 Detector: scintillation counter 15
Monochromat er: graphite (10) Measurenent method of XAFS (D Preparation of
measurenent sanple (i) A center portion of a polyester sheet was cut off,
and a polyimde film (KAPTON, manufactured by DU PONT- TORAY 20 CO,LTD.)
was attached thereto. (ii) Another polyester sheet (PET) whose center
portion had been simlarly cut off was placed thereon. (iii) A sanple was
spread over_the cut off portion. . .(i The, ot l.ye . T)
whose cemf &Y iﬁgﬁ’f?%ﬁceé§‘%§%‘ebgg%ldu¥}l8f?g]a%dpgé%ggh%%"s\;}mg%ﬁégigg’l {’/5%1 de
P11 m (KARTERN. n A M3 tha Y gmig%}nﬁléréﬁgn): 4PpaPbited thereon

142 it Wihereby obtalning a neasurenment”s nong e above-nenti oned

operati onsxtéhBkl &Ny edWhifemEatl wad VHrrHE®r odtNhk FGAN AfDSPhere.
(Z nmeasurenent 5 Measurenment of K absorption edge XAFS on a Zn atomin the

sampl e was car r¥eervudifEragt Aohe APPAEREMS :a IR kAR oFos@Ftng appRet he

beam |ine 10B (BL-10B) of _the_Phot on Factorz i.n the _National L%boritory
for HPgh-FrfeaYy IeRsRAteE, Ultrag e manufagiyred by Rigaku Internationa

Corporation
Load: 50kV-100 mA
Focus: line
Scan mode: 260 /6 (2° /min.)
10 Measured angle range: 5° to 70°
Slit: divergence slit 1°
recelving slit 0.15 mm
scatter slit 1°
Detector: scintillation counter
15 Monochromater: graphite
(10) Measurement method of XAFS

C)Preparation of measurement sample

(1) A center portion of a polyester sheet was cut off,
and a polyimide film (KAPTON, manufactured by DU PONT-TORAY
20 CO.,LTD.) was attached thereto.
(ii) Another polyester sheet (PET) whose center portion
had been similarly cut off was placed thereon.
(1ii) A sample was spread over the cut off portion.
(iv) The other polyester sheet (PET) whose center portion
25 had been cut off and attached with a polyimide film (KAPTON,

manufactured by DU PONT-TORAY CO.,LTD.) was placed thereon,
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channel cut analyzing crystal, an incomng X-ray intensity (10) 10 and a
transmtted X-ray intensity (It) were neasured at anbient tenperature
@sing a 17 cmion chanber with use of nitrogen as a detection gas and 4 31
cmion chanber with use of a m xed gas of 50% nitrogen and 50% argon as a
detection gas, respectively. At this time, measuring regions, intervals of
nmeasuring points 15 and el apsed tinme per neasuring point were set as
follows. In the region between 9160 eV and 9610 ev of an incomng X-ray

energy (Einel86yebBracHihy"8 Meashirefeftdsapgach interval of 6.43 eV (70
measuring points). In the region between 9618 eV and 9760 ev of an incom ng

20 X-ray energyaméhg tHeabbResitént isReddperatdeiyd aliefchd (Le) @lre Of |
eV (150 neasuring points). In the region between 9760 eV and 10160 ev of an

i ncom ng carragdeoetgunfk)r, at hetebgpaedtmospheas .2 seconds at each interval
of 2.5 eV (160 neasuring points). 25 In the region between 10160 eV and
10760 ev of an @hdMedsuremémrtay energy (E), the el apsed tine was 2 seconds
at each interval 143 16 V. of 6 eV (101 neasurin oints) . Incidentally,
cal i bfati on of Measurpwepy e@ & ébﬂ@ﬁ?té@nkﬁ:d%j’%gﬁpﬁg akmaagPe 1 thee

analyzing crystal to 24, 9340 at an ener val ue position (8980. 3 eV) of
pre- edge PRER1GFRSAFTILY r?éltxllﬁéygaﬁs%?%%/‘?%ﬂ“%’éra%’éaﬁu%t"rﬁ:&%‘ﬁe

(AES) REEh engadn DEgE PO EE0ER] LSl e GRLP Tl 0"
sanpl e National Laboratory for High-Energy Physics. Using an Si (311)
channel cut analyzing crystal, an incoming X-ray intensity (I0)
10 and a transmitted X-ray intensity (It) were measured at ambient
temperature using a 17 cm ion chamber with use of nitrogen as
a detection gas and a 31 cm ion chamber with use of a mixed gas
of 50% nitrogen and 50% argon as a detection gas, respectively.
At this time, measuring regions, intervals of measuring points
15 and elapsed time per measuring point were set as follows.
In the region between 9160 eV and 9610 ev of an incoming
X-ray energy (E), the elapsed time was 1 second at each interval
of 6.43 eV (70 measuring points).
In the region between 9610 eV and 9760 ev of an incoming
20 X-ray energy (E), the elapsed time was 1 second at each interval
of 1 eV (150 measuring points).
In the region between 9760 eV and 10160 ev of an lncoming
X-ray energy (E), the elapsed time was 2 seconds at each interval
of 2.5 eV (160 measuring points).
25 In the region between 10160 eV and 10760 ev of an incoming

X-ray energy (E), the elapsed time was 2 seconds at each interval
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was found to be 9663 eV. Incidentally, EO neans an energy value at which a
first order differential coefficient thereof becomes 10 an absolute

raxi mum i n t he XANES spectra. A background determ ned by applying
Victoreen's expression (AA3 - BA4 + C Ais a wave length of the
incomng X-ray, and A, B and C are an optional constant) to an absorption
coefficient of an energy region |ower than the absorption edge 15 according
to the | east-squares nethod was deducted, and successively an absorbance

of a | one,at Yeg ' | t j I1G | hod.
Ther eby, %?(Agsr% T uncﬁg%é%&%k@%ﬂe%r'ac@ﬁd@%l ??n’?a#gll&b%%ﬂr%e@ns%@ a

phot oel ectpenevévd, was 86ha0EEe8bYaaiddtXnglak@ngle VREH R RnA1YRiNgOf K is
A-'. 20 Finally, the k 3 -wei ghed%XAéS fungtion k93 X (k) was lygrocg(e)ssed

accor di Ngck9sdalors iar, dIENSher 4h Wrid¥dy Falargposit1kno{8d8§®M3 2ok to
15. 7A-", thereby obtaining a radial I'stribution function, provided that

Hanni ng fpnetedgeampeak appedredwdme thsedXavay \@hsbmptfiorct nearofedgee
Fourier transformand 25 the wi ndow wi dth, respectively. (11) 13C -NWR
measureneatrugiure (XANESJ| spReotraen 200ebgoupt 1ok edgpyafea mphad c@pper.a ni xed
sol vent of o-dichl orobenzene/ deut erat ed_o-di chl orobenzene

(o-di chl or obenzRakpERLiRREAPBIMEERPENPEr BEBRSene = 4/1 (volune ratio)) was

subl ect ed 10 TeagUReIEnl- $2108 MY EREIGy moHaRRY AP hEES L Ynd Bip1t?)
was found to be 9663 eV. Incidentally, EO means an energy value
at which a first order differential coefficient thereof becomes
10 an absolute maximum in the XANES spectra.

A Dbackground determined by applying Victoreen's
expression (AA3 - BA* + C; A is a wave length of the incoming
X-ray, and A,B and C are an optional constant) to an absorption
coefficient of an energy reglon lower than the absorption edge

15 according to the least-squares method was deducted, and
successively an absorbance of a lone atomwas estimated according
to a weighed Cubic Spline method. Thereby, EXAFS function X
(k) was extracted. Incidentally, k means a photoelectron wave
as defined by 0.5123 X (E-E0)'?, wherein a unit of k is A%,
20 Finally, the k’-weighed EXAFS function k* % (k) was
processed according to a Fourier transform within a range of
k of from 2.5A " to 15.7A "', thereby obtaining a radial
distribution function, provided that Hanning function and 0.05
A"! were used as a window function of the Fourier transform and

25 the window width, respectively.

(11) '*C-NMR measurement
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The bul k density was neasured according to Dl SK-6721-1966. (13) Mlt
tension (MI: Using 5 g of a sanple, a nolten resin strand was extruded
t*hrough an orifice having a dianmeter 10 of 2.09 mO and a | ength of 8 nm at
190- Cwith a piston having an extrusion speed of 5. 5 nmimn. and wound
into aroller having a dianeter of 50 mMm whil e increasing a rotating speed
at arate of 40 rpmimn., wherein a tension imedi ately before cutting of
the strand was neasured to deternmine the nelt tension (Ml 15 (unit = cN).

[ Exanpl e 1] (1)aRE@dueid®bOf26@MPALE RIRAYI e ik 3 J1l ofeOlr migeked
flask purged with nitrogen, 1.48 of tetrahydrofuran and 1.47 1 (2.93

nol ) of ashbxefte W Ubi-aichi®rebesizeinkyldeuterate¥d BOHAEh1¥REBehRBREIUCEd
and cooled to -50t. To the m xture was dropped a sol ution prepared by

di ssol vi ngo 2dBchlogréiedtene) jentepabedfid-draiilvaroderizersde 4 M (oblume
tetrahydrofuran over 25 mnutes. After conpletion of dropping, the mxture
was gradusdtiohkatedst osubjeetede 26 twepevnementt ouadbgent/NMeBEa7at ure and
stirred for 3.2 hours. Thereafter, the m xture was heated to 400 C and
stirr&d feanufiactered npy edEOKhe tenperature was | owered to 20C using an ice
bath, and a sol pfjon epared by dissolving 39.85 g (2.21 nol) of H2Oin
200 ml of tetraﬁ%ﬁ}dﬁﬁg%. %%§1H¥opped thereto over 1. 3hours. As a result,
the m xture vas, to 5

D X U e REBa 2L RS B oL FERRRRT S s B R o @
thereafter alloped j StEIN (3 )10BEInd! 530N EY LAY 2LUhG1cLAe
resin strand was extruded through an orifice having a diameter
10 of 2.09 mm¢ and a length of 8 mm at 190C with a piston having
an extrusion speed of 5.5 mm/min. and wound into a roller having
a diameter of 50 mm while increasing a rotating speed at a rate
of 40 rpm/min., wherein a tension immediately before cutting

of the strand was measured to determine the melt tension (MT)

15 (unit = cN).

[Example 1]
(1) Production of contact product (e)
In a 5 1 four necked flask purged with nitrogen, 1.48

1l of tetrahydrofuranand1.471 (2.93mol) of a hexane solution
20 of diethylzinc (1.99 mol/l) were introduced and cooled to

-50C. To the mixture was dropped a solution prepared by

dissolving 269.5 g (1.46 mol) of pentafluorophenol in 500

ml of tetrahydrofuran over 25 minutes. After completion of

dropping, the mixture was gradually heated to railse the
2b temperature to ambient temperature and stirred for 3.2 hours.

Thereafter, the mixture was heated to 40C and stirred for
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yel l ow transparent |iquid product and the yell ow gel product were
separated from each other and placed into different 10 flasks purged with
M trogen, respectively. Both were treated to renove a volatile conponent
by distillation and dried for 12 hours at 120C and for 8 hours at 1301 .
Thereafter, 72% by weight of a solid product obtained fromthe yell ow
transparent liquid product and all of a solid product obtained 15 fromthe
yel | ow gel product were conbined and introduced into a 5 1 four necked

flask pur | it e 0, t r . d ereto.
The m xt u?gqn\/\:}ét\ﬁsél %gt' e{'dﬂgt%ergg%?agﬁé ec%gﬁe%{’%gégb?é%&t@e\r%zlr'géi%ﬁ‘e i%%d

al | oved tgatht aBddl ¢ b1 on YHEHarEAUES dAIRSIIU £ng 23y 0B3L bl §2G@APONENt
20 was renoved by distillation,”and thereafter, the residue was dried

under reduéed PEEsDIAG DOD ALl SPWStPAhEAD6FurAn RakeaddbbpeddBettetdo a
solid product was obtained. (2) Production of conponent (A) In a5 1 four
necked flaskrplr godums.h Ad tar ageul t10& e Exvdré heasosepdapadedctindlot ai ned
in the above Exanple 1 (1) and 3 1 of tetrahydrofuran were introduced and
stirrdd. Fyeheowittansnarest Uiqpbd psidduct @sd ayslbus gedapupducir.ed by

Davi son Co,, 146 Ltd.; average particle dianeter_=,61 a ore volune =1.
61 m/g: TeBeBLKtUTS VAR S d 5% k@?%ﬁr,aﬁh§aﬁ§haﬂg%e Repeattiereat ed

0 & 300G,y (0 LOURH S48 5 485 6Ode TG, 1 B SR rchoged o 40

O C stirre ours an herearter al’l owe an éré

pr eci pi ta%iaﬂﬂo@a §P£hgp‘&%@$ﬂguiﬁt pEBRULtEn el 32118 JeACHrBRLWREN 2

| ayer of 1he precipitated solid conponent

were separated from each other and placed into different
10 flasks purged with nitrogen, respectively. Both were treated
to remove a volatile component by distillation and dried for
12 hours at 120C and for 8 hours at 130C. Thereafter, 72%
by weight of a solid product obtained from the yellow
transparent liquid product and all of a solid product obtained
15 from the yellow gel product were combined and introduced into
a 5 1 four necked flask purged with nitrogen, and 3 1 of
tetrahydrofuran was added thereto. The mixture was heated
to 50C, and cooled to ambient temperature and allowed to
stand for 3 days. Under reduced pressure, avolatile component
20 was removed by distillation, and thereafter, the residue was
dried under reduced pressure for 11 hours at 120C . Asaresult,

408 g of a solid product was obtained.

(2) Production of component (A)
In a 5 1 four necked flask purged with nitrogen, 408 g
25 of the solid product obtained in the above Example 1 (1) and
31of tetrahydrofuranwere introduced andstirred. To themixture,

288.4 g of silica (Sylopol 948, manufactured by Davison Co.,
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and an upper layer of a slurry portion appeared, the upper slurry portion
was renoved. For conpleting washing, 3 1 of tetrahydrof uran was added to
the residue, and the m xture was 10 stirred, and thereaf ter allowed to
stand, thereby precipitating a solid conmponent, and then the upper slurry
portion was renoved simlarly at the tinme when the interface appeared.
Said washing operation was repeated 5 tinmes. Further, 3 1 of hexane was
added thereto, and the mxture was stirred, and thereafter allomed 15 to

stand, thepgby a%exgaiggé g}a{:wgla adtSpAtnL& GO mﬁ‘g“n Pgeg Jd¥thd DE . 6 YRS ;S! urry

portion was fénove |nterface a edr'e
pp

Using a gkpseikibteirribe Aﬁéwl—dzgerm%nt whweh hedlvesh nat -ttieyarid er
the residue was dried for 8 hours at 120C under reduced pressure, thereby

obt ai ni Nga#2200°®furiiel® £ HIPXEHEN (Vreal, alaRiidyd. anad yaixturey eased Zn
2.4 mol/g, and F = 3.8 mol/g. (3) Pre-polynerization A 0. 4 1-volune

aut ocl avehegtiefped 4M')°Ch, stdirnerdefowal hades amnd utinerdyfiitreny el Wwaged dd

therein to obtain pressure of 0. 003 25 MPa, 90 g of butane was fed

t her eith astangelmﬁﬁebmaephahtatﬂés&eﬁaﬂ-&Flé:qs‘rpqrr@fau%&fbﬁ/éimwh% sed to

50 0 C Further, ethylene 147 was fed therein to obtajn f artlaltyressure
68 componen

of 0.2 MPAM WHETERS Pegwasmq IPRGT e tRg Aranipd taked e
oo ol LR SR ST e 0 R4
e CoBEE 1 dnl Shole” chBlluc g6l eLpbedihg nadtishg Bl on.
concentr agb@RahylrofufafiPvd® ¥@Sed to the residue, and the mixture was
10 stirred, and thereafter allowed to stand, thereby precipitating
a solid component, and then the upper slurry portion was removed
similarly at the time when the interface appeared. Said washing
operation was repeated 5 times. Further, 3 1 of hexane was added
thereto, and the mixture was stirred, and thereafter allowed
15 to stand, thereby precipitating a solid component, and then the
upper slurry portion was removed similarly at the time when the
interface appeared. Using a glass filter, the liquid component
was removed, and thereafter, the residue was dried for 8 hours
at 120C under reduced pressure, thereby obtaining 422 g of a
20 component (A). An elementary analysis revealed Zn = 2.4 mmol/g,
and F = 3.8 mmol/g.
(3) Pre-polymerization
A 0.4 1-volume autoclave equipped with a stirrer was made
vacuum, hydrogen was fed therein to obtain a pressure of 0.003

25 MPa, 90 g of butane was fed therein as a solvent, and then a

temperature of the autoclavewas raisedto 50C. Further, ethylene
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continuously supplied while adjusting so as to keep the gas phase pressure
in the autoclave to 0. 65 MPa. Af ter 240 m nutes, ethylene, 10 butane and
hydrogen gas were rel eased, and a solid remaining in the autoclave was
dried f or 30 mnutes at anbient tenperature under reduced pressure. As a
result, a polyethylene -pre -polynerized catal yst conponent for addition
pol yneri zation was obtained in a yield of 57 g per g of the 15 conponent
(A). Intrinsic viscosity [ 77 ] and MFR of said polyethylene were 1.65

di /g and ad Sd GHE ein HeSRAMA ML parltha1Redle AUIXETRIE 93k MBa/\ and- Vol unme
aut ocl ave equi pped with a stirrer, which had™ been dried under reduced

pressur e afgert Readaflitien nytaedkyd tdin, 2Q 2anfeD o Ve i iBEBUY§EHUAMLIAMAY 0OgeN
was fed therein to obtain a partial pressure of 0.018 MPa, 1066 g of butane

and 200 nd5 ofmoloh@aciemiwhd thy Bshdbibs €1 Mnd@éity 1 elrdonh BEpaLahubeigk,t he
autoclave was raised to 700C. Thereaf ter, ethylene was f ed therein to

obtain aaparsuctegsioosly 0 066 Ig & NP camgonents\dt)ewbiadnsedabinl thed. 25
As a result of a gas chromatography analysis, a gas conposition in the
syst eM waabdringxearBe hidriddenvere . iggnasiugedrothpseiasfiq applitisteas

added 1. 5 m of a heptane solutign of triispbutylalumnum adjusted to a
concent r BYDMEFL2a iR 1 nPuzdngcdds Reyymarkaat{ons endvigied #SneE: zed

cat ¥t SPPUE PNl IPLICE AR AL 1 45 05 e
ot e peiunatop 1 pleptat ppL et it eng s arpest ad dugpfudecger -
of an ol ghids Nty TRt NN FSc PaBORE RS MBS SAREBRS{OMI@Stes, ethylene,
10 butane and hydrogen gas were released, and a solid remaining
in the autoclave was dried for 30 minutes at ambient temperature
under reduced pressure. As a result, a
polyethylene-pre-polymerized catalyst component for addition
polymerization was obtained in a yield of 57 g per g of the
15 component (A). Intrinsic viscosity [ 7 ] and MFR of said
polyethylene were 1.65 dl/g and 2.4 g/10 min., respectively.
(4) Real polymerization
A 5 1-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
20 argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.018 MPa, 1066 g of butane and 200 ml of
l-hexenewere fed therein, and then a temperature of the autoclave
was raised to 70C. Thereafter, ethylene was fed therein toobtain
a partial pressure of 1.6 MPa, and the system was stabilized.
25 As a result of a gas chromatography analysis, a gas composition

in the systemwas found tobe hydrogen=1.06mol%. To theresultant
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obt ai ned. Pol ynerization activity per the solid catalyst 10 conponent (the
conponent (A) obtained in the above Exanple 1 (2)) was found to be 4500

g/ g-solid catal yst conponent/hour. Further, the obtained ol efin polyner
showed, SCB = 15.5, MFR = 1.02, MFRR = 86, SR = 1.36 and MI = 3.7. (5)
Formation of film 15 Using the ethyl ene/ 1- hexene copol yner obtained in the
above (4), the f ormation of f ilmwas conducted, thereby obtaining a film
having a little fish eye and a good appearance. [Exanple 2] (1)

Pr e- pol YRRId 2@ide@N128 hD ¢ 2l BebriolciEB1aUBA! 37 Cr LLLE PPOEY VAL linnGhi T €T,
whi ch had been purged with nitrogen, 68 1 of butane contail ning

| sobut yl adldjigtisnd itd a coneenitiration of 3. MmoLphil svdce@Ssively, hydimgen of
ordinary tenperature and pressure were f ed, and then a tenperature of the
aut ocl aveg waf rthiesepre opdlymerfFoed heatadysdt hgomwpenent ffod taddbthono nake
a gas phase pressure in the autoclave 0. 6 MPa, and after stabilizing the
system $Plynenipation ¢bradinesbyu yihel apovenExampdeniol 3of waacedded

et hyl enebis (1-indenyl) zirconiumdichloride, and successively 170 g of

the cBnpdienetoy) Rsvalerdeatiathaashoen g £or 69) mipwtes atr dQlced
kol hour Ok e T o5 h 50 hgRF Rt BSRdr SaFLPRAFpoEBnBefaltr e and
D08 o I S URChRCHRME B DL B S TRREAGE 38 B R
pol ymeri zgg igloBzf ghhyi&Pen pOhRdE BAIAY U @00l gastieie pebpased wagd a
remai ning solid _
obtained. Polymerization activity per the so0lld catalyst
10 component (the component (A) obtained in the above Example 1
(2)) was found to be 4500 g/g-solid catalyst component/hour.
Further, the obtained olefin polymer showed, SCB = 15.5, MFR
= 1.02, MFRR = 86, SR = 1.36 and MT = 3.7,
(5) Formation of f£ilm
15 Using the ethylene/l-hexene copolymer obtained in the
above (4), the formation of filmwas conducted, thereby obtalning
a £film having a little fish eye and a good appearance.
[Example 2]
(1) Pre-polymerization
20 Ina2l0 1l-volume autoclave equipped with a stirrer, which
had been purged with nitrogen, 68 1 of butane containing
isobutylaluminum in a concentration of 3.7 mmol/1l and 25 1 of
hydrogen of ordinary temperature and pressure were fed, and then
a temperature of the autoclave was raised to 40C. Further,
25 ethylene was fed therein to make a gas phase pressure in the

autoclave 0.6 MPa, and after stablilizing the system, 89.3 mmol
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10 was dried in vacuo at anbient tenperature under a nitrogen stream
thereby obtaining a polyethylene -pre - polynerized catalyst conponent for
addi tion polynerization in a yield of 47 g per g of the conponent (A .
Intrinsic viscosity [ 7) ] and MFR of said polyethylene were 1.14 dl/g and
5.15 g/ 10 mn., respectively. 15 (2) Real polynerization Using the
pre-polyneri zed catal yst conponent f or addition polynerization obtained
in the above (1) and a continuous type f |uidized gas phase pol ynerization

apparat U COpoéz)’i‘i‘?éd&?EyP&'lurﬁlimﬁﬁ hyl engz agd 1-peyene wgs carghgdmost at
700C under the whol'e 20 pressure of 2. 0 MPa. The pre-pol ynerized catal yst

conponente thyPlenetsits { 1-Oth MM YITRE 1 Z@dh Diim G I dd), bhe sbeyessiyedpd
triisobutylal um numwere continuously supplied in rates of 192 ¢/ hour and

40 mol / Howo g bEspretcangponenti () obthiimeduthythé essbvwey Bxdmpllend, (2) hexene,
hydr ogen, nitrogen and butane so 25 as to keep the gas conposition
const ant .wekee dntyodiucedabhere by tandnitiatexpokymeepbl yiion hdunigamtheod
particle property was 150 obtained in 15.4 kg/ hour. The obtai ned et hyl ene/
1 - heRen@okbwrigatiamonddd &grheour] of mmle%e 08nAVERR =L IRUBROE 1. 56
Ol e S By he SR heS SR PR A AT e
ot W TR T SR R N
pur ged W'f& Q'. BT, ﬁf@éi‘ rcroﬁl"p’letion of the polymerization, ethylene,
butane and hydrogen gas were released, and a remaining solid
10 wasdriedinvacuoatambient temperatureunderanitrogenstream,
thereby obtaining a polyethylene-pre-polymerized catalyst
component for addition polymerization in a yleld of 47 g per
g of the component (A). Intrinsic viscosity [ 7 ] and MFR of said
polyethylene were 1.14 d1/g and 5.15 g/10 min., respectively.
15 (2) Real polymerization
Using the pre-polymerized catalyst component for addition
polymerization obtained in the above (1) and a continuous type
fluildized gas phase polymerlzation apparatus, copolymerization
of ethylene and 1-hexene was carried out at 70C under the whole
20 pressure of 2.0 MPa. The pre-polymerized catalyst component for
addition polymerlzation obtained in the above (1) and
trilsobutylaluminum were continuously supplied in rates of 192
g/hour and 40 mmol/hour, respectively, while continuously
feeding ethylene, l-hexene, hydrogen, nitrogen and butane so

25 as to keep the gas composition constant. As a result, an

ethylene/l-hexene copolymer having a good particle property was
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a dropping f unnel and a thernonmeter were equipped. In the f lask, 382 g
of silica (Sylopol 948, manufactured by Davison Co. , Ltd. ; average
particle dianmeter -- 64 9m pore volunme =1.62 nm/g; specific surface area
= 312 M2/g) , which had been heat-treated 15 at 300 - C under a nitrogen
stream was get. To the silica, 3.3 1 of toluene was added to f orma
slurry, and the slurry was cooled to 50C using an ice bath, and 375 ml of
a toluene solution of trinmethylalumnum having a concentration of 2.1

mol /M vEisa Hafluahl v1 4 PPREI nbleY, el Phe Abgtt;&g.?le%ngf‘ﬁylgﬁg?%altx%:ﬁgnggng gas

0 20 was observed. The mxture was stirre mnutes at 5
stirred foypdyisy sniwedlr scand2i her affl & 3. 90SURERRAL Y, shas fegpved.
The remai ning solid product was washed 4 tines with each 3.3 1 of toluene.
Ther eaf t exnd M1 =l 2f7 i ol uene was again added thereto to forma slurry. 25
(2) The slurry obtained in the above Conparative Exanple 1 (1) was cool ed
to 5t usi(iy Hormatioen f afdlnhereafter 420 ml of 151 a toluene sol ution of
pent af | uor ophenol adjusted to a concentration of 2 muvol/m was gradually
dr opp@d t her et dsing " the ethirkene/ destene crepdlymensobbeinedeinethe The
m xture was sLirred for 30 mnutes at 5C, and stirred for 2 hours at

800C, 5 ARPYSE?baftbEformatirn REEIIM WRs CPBANGEG I tiaTahmebbaining
i ni lid duct hed 4 ti i th h 3.3 1 of tol
andvashod oA 2 abhe 6FS Bt cugand arefeSrpdbeatee ol i d pr oduct
was drieq réé%ug*ﬁkéﬁﬁféuff to obtain 434 g of a solid product having
a

flowability. enentary a ysis 10 revealed, Al = 1.2 mmol/g and F = 4.6
mol/g. (1)

10 To a 5 1 four necked flask purged with nitrogen, a stirrer,
a dropping funnel and a thermometer were equipped. In the £lask,
382 g of silica (Sylopol 948, manufactured by Davison Co., Ltd.;
average particle dlameter = 64 (U m; pore volume =1.62 ml/g;
specific surface area = 312 m*/g), which had been heat-treated

15 at 300C under a nitrogen stream, was get. To the silica, 3.3
1l of toluene was added to form a slurry, and the slurry was cooled
to 5C using an ice bath, and 375 ml of a toluene solution of
trimethylaluminum having a concentration of 2.1 mmol/ml was
gradually dropped thereto. At this moment, generation of a gas

20 was observed. The mixture was stirred for 30 minutes at 5T,
and stirred for 2 hours at 80C, and thereafter, a supernatant
was removed. The remaining solid product was washed 4 times with
each 3.3 1 of toluene. Thereafter, 3.3 1 of toluene was again
added thereto to form a slurry.

26 (2) The slurry obtained in the above Comparative Example 1 (1)

was cooled to 5C using an ice bath, and thereafter 420 ml of
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(3) Polynerization A51-vol une autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged wth argon, was
made vacuum hydrogen was fed therein to obtain a partial pressure of
0.007 MPa, 1145 g of butane and 55 g of 15 1-butenewere fed therein, and
then a tenperature of the autoclave was raised to 70r-. Thereafter,
ethylene was fed therein to obtain a partial pressure of 1.6 MPa, and the
system was stabilized. As a result of a gas chronatography analysis, a gas
conposi tiHn tdiddte VAMANNRS JOURLIRAAAPIPHRIDN = ad36 thp dranda
1-butene 20 = 1.55 nold. To the resSultant was added 1.5°m of aheptane

sol uti on ceicdntr&Oben yoal 1 mnvaynadiwes etaldlad 1§0aeepbedt kAeretol mgol /ni .
Next, 0.5 m of a toluene solution of racemc

et hyl enebtls{d monmdaity, penecatiom df chigas dasachssteddt e mistoset waki on of
2 Unol/mM was introduced therein, and 25 successively, 36 ng of the solid
product obtiarmed! for Boemibotes Horgiar, aand estxared €ok 2hours ail@adCt herei n
as a solid catal yst 152 conponent. Polynerization was continued for 60

ni nut 8s ANYFIRRRafHRT ¢ & SatHeTRatRnt: WaAse Femowedr byefiAitxagigas(Bher ogen =
0.22 ml % so as to keep the whole gressure constant. As a result, 135 g

of an ol FNHBRYRML VA PTORUGT ¥as PEehRer f  biTeH "5;11;::'21? \Ragh ?d'ﬁ‘eﬂ- ?fe
[ [ f 1. 4 108 - ,
ol yor | SR Eng a2 Bimts iy ¢h a8Ea Y 2P peBdsiRid - ThABCRT Ry (o be

Solynor SiEe dSL AR oMo RN thierHopliBba piRESARL B GO0E)
(4) Formeiipg o¥f afddimderBautbnAting eN6wanexepe MMM Sy SR8 8ed in the

10 revealed, Al

1.2 mmol/g and F = 4.6 mmol/g.
(3) PolymerizationA5 1l-volume autoclave equippedwithastirrer,
whichhad been dried under reduced pressure and thereafter purged
with argon, was made vacuum, hydrogen was fed therein to obtain
a partial pressure of 0.007 MPa, 1145 g of butane and 55 g of
15 l-butenewere fed therein, and then a temperature of the autoclave
was raised to 70°C. Thereafter, ethylenewas fed thereln toobtain
a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition
in the system was found to be hydrogen = 0.37 mol% and l-butene
20 =1.55mol%.Totheresultantwasaddedl.5mlof aheptane solution
of triisobutylaluminumadjusted to a concentration of 1 mmol/ml.
Next, 0.5 ml of a toluene solution of racemic
ethylenebis(l-indenyl)zirconium dichloride adjusted to a
concentration of 2 U mol/ml was i1ntroduced therein, and
25 successively, 36 mg of the solid product obtained in the above

Comparative Example 1 (2) was added therein as a solid catalyst
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above (3) , the f ormation of f ilmwas conducted, thereby obtaining a
filmbhaving many fish eyes and a poor appearance. (Exanple 3] 15 (1)
Production of contact product (e) In a 300 m f our necked f |ask, which
had been dried under reduced pressure and thereafter purged with argon, 20
m (20 mmol) of a hexane solution of diethylzinc (1.02 nol/1) and 100 m
of tetrahydrofuran were introduced, cooled to -78cC 20 and stirred. To the
m xture was dropped 4.4 nm (5.1 mmol) of a hexane sol ution of pentaf

| uor ophenghmé n 12. @Agrg\serlﬁgtlgﬁ wacsoggbgabﬁgdn%oen@p?\iﬂ%’tetshgtmd(tur € was

gradual | y eratu erature and

stirred fehrild ﬁ@é'dﬁng-r&l@r@lﬂ'wﬂnem%foéeﬁ Hl:gednﬁﬁﬁ(rﬁfdﬂ@ﬂ\ﬂﬁ odr2pped 25

thereto. Af ter conpletion of dropping, the mxture was stirred for 14
hours at mobiégnso tasmer &iewpe thendholeepbeegupe esongant bR a & aleaiullte
conponent was renoved by distillation, and thereafter, the resulting solid
was dri edl8bdrof madotefiin podymerewdsobdaioeds olwRérizatien aactdsiltly, a
solid product was obtained. 5 (2) Production of component (A) In a 50 m
four @ecmdrfﬁmz;rwhh¢hmhaucme\as foiiad tmder 1. 4 edut 0l gymeds e harudt ,

thereafter %gpged W th arg . g of silica (SyI opal 948, manuf actured
by Davi sof® lypegizaty ’ér%@%ivb'éYtH’%‘F Ehe Afkis catsd yatycompoRend

;éaSGt Te/‘?%ﬁ lelc eﬁ% g/ %(I’)IF?) rfac%iyéaaﬁﬁ%'ﬁggﬂggwﬂfﬁgsgbtulrgﬁﬁfr'ofur an

were the obtained olefin polymer showed, SCB = 12.4, MFR = 2.55, MFRR
= 48, and SR = 1,35,
10 (4) Formation of film
Using the ethylene/l-hexene copolymer obtained in the
above (3), the formation of filmwas conducted, thereby obtaining
a film having many fish eyes and a poor appeafance.

[Example 3]

15 (1) Production of contact product (e)
In a 300 ml four necked flask, which had been dried under
reduced pressure and thereafter purged with argon, 20 ml (20
mmol) of a hexane solution of diethylzinc (1.02 mol/l) and
100 ml of tetrahydrofuran were introduced, cooled to -78TC
20 and stirred. To the mixture was dropped 4.4 ml (5.1 mmol)
of a hexane solution of pentafluorophenol (1.17mol/1l). After
completion of dropping, the mixture was gradually heated to
raise the temperature to amblent temperature and stirred for
2 hours. Thereafter, 321 #1 (17.8 mmol) of H,O0 was dropped
25 thereto.Aftercompletionof dropping, themixturewas stirred

for 14 hours at ambient temperature. Under reduced pressure,
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I ntroduced and stirred. To the m xture, 1.01gof the solid product

obtained in the above Exanple 3 (1) was added. The m xture was O heated to
40C and stirred for 2 hours. Thereafter, the liquid 15 conponent was
removed using a glass filter, and the solid conponent was washed 4 tines
with each 20 mMl of tetrahydrof uran. The residue was dried for 8 hours at
120t under reduced pressure, thereby obtaining a conponent (A). (3)

Pol yneri zation 20 A 3 1-volunme autocl ave equi pped with a stirrer, which had
been dried under .reduced pressure and thereafter rged.,wth argon, was
mde vaculiny Ohaidger YEROPERT  HEPore™oY Sh &Y n4® tpdrtia oy Kalr e of O0.
012 MpPa, ¢f) @l U AV WBSsHhEE 1HE g whs JaPled '&':theéﬁ ;&g

t herei n, angr?ﬁen a.%enﬁ%ratﬁre magpfgiré?se Sto 78 0 C. Thereafter

ethyl ene yasskage FereisNnbor@dhai n1208C paski al rosassyra 8b11iabpMbaucand the
system was stabilized. 154 As a result of gas chromatography, a gas

conposi tiwasi obttld st em was found to be hydrogen = 0. 477 nol % and
of a heptane sol ution of

1-butene = 2. 29 nol% To there, O, !
triisggut9gglﬁﬁ?ﬂHﬁF188jBgtEBmPBnSHEOZééntration of 1 mol/mM was added.

Successively, 5.0 . %5;“5[1 £9hrand léjcﬁ'}‘?l.ass | u"”l{j‘ n, o{laﬁaggglcdried under
eny I'c uste

et hyl enebi s(1-in Zirconrum I"or17d€ adj to-a ‘concentration of

2 AT et atgEds beL Sl SRULNELLE pdfed with R ddlE, SPTORERE (A

obtained i n the above ( ereto.” Pol ymeri Zation was
carried ogi1iea (@y18pul 048] (hatiufdl fhrkedBy Bat£osh 06.9 Mi&ed sfRvadfe

et hyl ene and hydrogen (hydrogen concentration = 0. 199 nol% so as to keep
t he whol eparticle diameter = 55 (m; pore volume =1.66 ml/g; specific
10 surface area = 309 m?*/g), which had been heat-treated at 300C
under a nitrogen stream and 40 ml of tetrahydrofuran were
introducedand stirred. To themixture, 1.0l gof thesolidproduct
obtained in the above Example 3 (1) was added. The mixture was
heated to 40C and stirred for 2 hours. Thereafter, the liquid
15 component was removed using a glass filter, and the solid
component was washed 4 times with each 20 ml of tetrahydrofuran.
The residue was dried for 8 hours at 120'C under reduced pressure,
thereby obtaining a component (A).
(3) Polymerization
20 A 3 1l-volume autoclave equipped with a stirrer, which had
been drled under reduced pressure and thereafter purged with
argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.012 MPa, 700 g of butane was fed therein,
50 g of l1-butene was fed therein, and then a temperature was
25 raised to 70C. Thereafter, ethylene was fed therein fo obtain

a partial pressure of 1.6 MPa, and the system was stabilized.
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pressure constant. As a result, 46.5 g of an olef in polynme rhaving a good
particle property was obtained. Polynerization activity per zirconium atom
was found to be 9. 3 X 107 g/ nol -Zr/hour, and 15 polynerization activity
per the solid catal yst conponent was found to be 3040 g/ g-solid catalyst
conmponent/ hour. Further, the obtained olefin polyner showed, SCB = 14.9,
Mv = 169000, Mm WMh = 10.2, MFR = 0.070, MFRR = 192 and SR = 1.05. [Exanple
41 20 (1) Production of contact product (e) In a 300 m four necked flask,

whi ch hady a6 il €ds YAEnF SRAESE Sar 8BfipbBet e8hi8! ti W th
argon, 20 m (20 ntfm of a hexaner%ﬁfutl%%s of 8| et F\yam nct élgggqr%l/l)

and 100 nya®ffduiq eby&s aify doees & J 47 Adugedang AcirRd ene 7£02C§ madsstirred.
25 To the m xture was dropped 8.7 m (10 rrm)l) of a hexane solution of

pent af | uoToptteerd , (0L.91Hh1NoE/4d)hepfdree sodntiein @f akiisbbdtgppilominuime

m xture was gradually heated to raise the tenperature to anbient

t enper at uvr@justied tiora eancenteahdonof 1 mnel dmil mas a@ded oSuceessinedly) of H20
was droppedthereto Af ter corrpletlon of droppi the m xture was stirred
all 5% ght2at arfk ent °tferrpeﬁat ur‘é° wRRer e‘cﬂxﬁé‘éfg?ﬁ essffe, aragemic| e

O TRy lnde L B s SREP S0 s o 129,50 ¢
Foh & ot nven th e, IO A0 Bt o on ot a3 S0
thereaft epy R4¥ 98E YbhPoREAL AL 0Pta9n¥d in the above Example 3 (2) was
added thereto. Polymerizatlon was carried out for 60 minutes
10 at 70C while feeding a mixed gas of ethylene and hydrogen
(hydrogen concentration = 0.199 mol%) so as to keep the whole
pressure constant. Asaresult, 46.5 gof an olefin polymexr having
a good particle property was obtalned. Polymerization activity
per zirconium atom was found to be 9.3 X 10’ g/mol-%Zr/hour, and
15 polymerization activity per the solid catalyst component was
found to be 3040 g/g-solid catalyst component/hour. Further,
the obtained olefin polymer showed, SCB = 14.9, Mw = 169000,
Mw/Mn = 10.2, MFR = 0.070, MFRR = 192 and SR = 1.05.

[Example 4]

20 (1) Production of contact product (e) In a 300 ml four
necked flask, which had been dried under reduced pressure
and thereafter purged with argon, 20 ml (20 mmol) of a hexane
solution of diethylzinc (1.02 mol/l) and 100 ml of
tetrahydrofuranwere introduced, cooledto-78C andstirred.

25 To themixture was dropped8.7ml (10mmol) of ahexane solution

of pentafluorophenol (1.17 mol/l). After completion of
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the sane | ot heat-treated silica as that used in Exanple 3 (2) and 40 n

of tetrahydrofuran were introduced and stirred. To 15 the m xture, 1. 34 ¢
of the solid product obtained in the above Exanple 4 (1) was added. The

m xture was heated to 400C and stirred for 2 hours. Thereafter, the liquid
conponent was renoved using a glass filter, and the solid conponent was
washed 4 times wwth each 20 mM of tetrahydrofuran and once with 20 m of
hexane. 20 The residue was dried f or 8 hours at 120cC under reduced

on'="3" & PR P LB PR o sl nch BAERC PSR Suel oo
Exanp! © Sreiibetat S RPeR! b 1BHP R ot 5% arks R4TLOR ddi° LogRaaEt (A

conposi t i @ﬂeh:aatfft%xsy@tﬁﬂu ﬁovm@! l‘aym%& )CBEOH%QG&§W0%§dCQH99§%@ of
hydrogen = 0.494 156 nold and 1-butene = nmol d, and a hydrogen

concent r aAf@eroconiple teidyy | ehedhygpagen rmeewhmwwé)s 192ippkd aAd a
result, 70. 2 g of an olefin polynmer having a good particle property was
obt ai fed. nPghymerti zathienbctempeyafare. réindénnretioredapfensursd, ta be 1.4
X 108 g/ nol -Zr/ hour, and pol ynerization activity per the solid catalyst

conponentv%étﬁ-&%@qmi’%e%'84wa§/ &-eé‘tﬂvietﬁ %t%?—?‘éﬂ-lémnt#%ur Furt her,

556, MFRUBSBSaTEST \Rige Toudiaiy §013d wae doithampier sreqdged
Product 0n. gf <ol a6t ' ABE 6O 12610280 #1r£0HE ¢noEKEGL kApkoalitich had

been dri e
was obtained.

10 (2) Production of component (A)
In a 50 ml four necked flask, which had been dried under
reduced pressure and thereafter purged with argon, 0.93 g of
the same lot heat-treated silica as that used in Example 3 (2)
and 40 ml of tetrahydrofuran were introduced and stirred. To
15 the mixture, 1.34 g of the solid product obtained in the above
Example 4 (1) was added. Themixturewas heated to 40C andstirred
for 2 hours. Thereafter, the liquid component was removed using
a glass filter, and the solid component was washed 4 times with
each 20 ml of tetrahydrofuran and once with 20 ml of hexane.
20 The residuewas dried for 8 hours at 120C under reduced pressure,
thereby obtaining a component (A). Elementary analysis revealed
Zn = 2.6 mmol/g, and F = 3.9 mmol/g.
(3) Polymerization
Polymerization of Example 3 (3) was repeated, except that
25 21.0 mg of the component (A) obtained in Example 4 (2) was used
as a solid catalyst component, a gas composition in the system

found by gas chromatography was composed of hydrogen = 0.494
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reduced pressure and thereafter purged with argon, 10 mMl (10 mmol) of a
hexane sol ution of diethylzinc (1.02 nol/1) and 15 50 ml of tetrahydrofuran
were introduced, cooled to -78t and stirred. To the m xture was dropped
6.9 m (10 nol) of a hexane solution of pentafluorophenol (1.48 nol/1).
After conpletion of dropping, the m xture was gradually heated to raise
the tenperature to anbient tenperature and stirred for 20 2 hours.
Thereafter, 93.7 ng (5.20 mmol) of H20 was dropped thereto. Af ter

conpl et i ofoek SREPPINGredd® Bl ¥iUnE1 ¥ ol hfrob8h SohONEFaflod Y ent
e

tenperature. Under reduced pressure, a volatl onponent was renoved by

di stillatiga, eeﬂglehecﬁh?afcb?en inlgetegtbt WA 60168 MEBs draech wdan  educed
25 pressure for hours at 1200C. As a result, 2.34 g of a solid product

was obt ai ned2 ¢ 2f Bhosllefinpoliymhaneng 4 AookbpakitialelOpidpéoty warked
flask, which had been dried under reduced pressure and thereafter purged
wi t h argonbtéidedg Bdlymérizahibon @cthedttyt peat zbirconiwa adont was fimedl i n
Exanmple 3 (2) and 40 ni of tetrahydrofuran were introduced and stirred. To
5 the i xtarke 104877 P°o§/mbk-Zv/hdups cahet podlymeriad tilont act fvbve peExanpl e
5 (1) was added, The m xture was heated to WC and stirred for 2 hours.

Ther eaf t efhet AQLLAGGRFadFHbo FOMPORED Yy ¥AS FPurd 1@ e F34% /918K idind the

lid t hed ti i t.h h 20. M of tetrahydr.of )
The rosi dRBCRLYSH CeRPPRERE/ PBHTS FYFEPE: thRobtataer oLehiR Py o,
thereby oQ}al,8laN9%Es OTRO8 My <(f43000, Mw/Mn = 5.28, MFR = 0.158, MFRR

= 138 and SR = 1.06.

10 [Example 5]

(1) Production of contact product (e)
Ina 200 ml four necked flask, which had been dried under
reduced pressure and thereafter purged with argon, 10 ml (10
mmol) of a hexane solution of diethylzinc (1.02 mol/l) and
15 50 ml of tetrahydrofuran were introduced, cooled to -78T
and stirred. To the mixture was dropped 6.9 ml (10 mmol) of
a hexane solutlion of pentafluorophenol (1.48 mol/l). After
completion of dropping, the mixture was gradually heated to
ralse the temperature to amblent temperature and stirred for
20 2 hours. Thereafter, 93.7 mg (5.20 mmol) of H,O was dropped
thereto. After completionof dropping, themixturewas stirred
for 20 hours at ambient temperature. Under reduced pressure,
a volatile component was removed by distillation, and
thereafter, the resulting solid was dried under reduced
25 pressure for 8 hours at 120C. As a result, 2.34 g of a solid

product was obtained.

(2) Production of component (A)
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(3) Polynerization Polynerization of Exanple 3 (3) was repeated, except
that 12.6 ng of the conponent. (A) obtained in Exanple 5 (2) was used 15
as a solid catal yst conponent, and a gas conp05|t|on in the system found by
gas chromat ography was conposed of hydrogen = 0.530 nolt and 1-butene =
2.38 nolt. As aresult, 6.2 g of an olefin polynmer having a good particle
property was obtained. Polynerization activity per zirconium atom was f
ound to be 1. 2 20 X 107 g/nDI-Zr/hour and pol ynerization activity per the

S0l 14 oS3t al Yot 0aMBANGNtedies fulkich £3a0% 401 Shhiog ek patalersh

conponent/hour ef I'n °L 14. 0,

= 1120803uddd e‘s&reg?andv@ieré%ffgxs dFd%% wi% a%go?&ndosaanglo§o- 25
[Exarrple 6] (1) Production of contact product (e) 158 I'n a 200 f our

necked f twslsamehilelt hedtbeenadeiesh INeEras etueedspaess Waaniik Bhepgaf ter
purged with argon, 40 m (80 mol) of a hexane solution of diethylzinc (2

nol /1) arahd@(0i0 ml off ttettrahydrefuran were introduced, andokedrired3cCoand 5
stirred. To the m xture was dropped 8.6 m (20 nmol) of a tetrahydrofuran
sol ut 5on Yie pdamtuze .| 0oBdphend the xgBldmpirotuctapbiained i the abowe/ hour .
After | eti on of dropping, the mxture was gradually heated to raise

t he terrp xanpke bd 1)ams addedeBhemixterendsigatesite 40 U 2ndshirced

Thereafte 0 1.26 69.9 mMmD of H20 was dropped thereto at 20r- at a
e of | Fam o mowEs, Thanant tafhothel LA SBBRRaaE Ve FaRovag befag

stirred fo glggsnl:gf{g,? aén&‘@?{eegglisr@ﬂ;%r%nt was washed 4 times with

each 20 ml of tetrahydrofuran. The residue was dried for 8 hours
10 at 120C under reduced pressure, thereby obtalning a component
(a).
(3) Polymerization
Polymerization of Example 3 (3) was repeated, except that
12.6 mg of the component (A) obtained in Example 5 (2) was used
15 as asolidcatalyst component, and a gas composition in the system
found by gas chromatography was composed of hydrogen = 0.530
mol% and l-butene = 2,38 mol%. As a result, 6.2 g of an olefin
polymer having a good particle property was obtained.
Polymerization activity per zirconium atom was found to be 1.2
20 X 107 g/mol-Zr/hour, and polymerization activity per the solid
catalyst component was found to be 492 g/g-solid catalyst
component /hour. Further, the obtained olefin polymer showed,
SCB = 14.0, Mw = 112000, Mw/Mn = 6.93, MFR = 0.428, MFRR = 84.1
and SR = 1.30.

25 [Example 6]

(1) Production of contact product (e)
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and thereafter allowed to stand for 11. 3 hours. Under reduced pressure, a
vol atil e conponent was renoved by distillation, 15 and thereafter, the
resulting solid was dried under reduced pressure for 8 hours at 1200C. As
aresult, a solid product was obtained. (2) Production of conmponent (A) In
a 50 m four necked fl ask, which had been dried under 20 reduced pressure
and thereafter purged with nitrogen, 3.21 g of the solid product obtained
in the above Exanple 6 (1) and 30 m of tetrahydrofuran were introduced

and stirred. T : f the same | ot heat-treated silica as
that used in gﬂaﬂw‘glo (f(i&ﬁhe' WGl Bagdke eRr Axke ¢ yndegC and

25 sti ”egeti (3; Q%lé s%re P?x e@LeE:%r £ er}:egmrékg Yvij.\#@lsaﬁlgh%\é\ﬁgot%‘j aond

t her eby preC|p|ta a so nponén &ce

bet ween amigygr o@f at B%m‘&r Pec'sQii[t?EftSinS@f & QQ?LWC J(égm%'l lasn a'ﬁraa fo | ayer
sfurr noved.

of a slurry portion appeared, the upper porti'on was re

Thereaf t eml bifl thetirany@BoEakanceherd LSt PGdudell,! old®rt&080 edddg
washi ng, 30 m of tetrahydrofuran was added to the remai nder, and the

m xt urle watisthed.edo arlie tmikeneaf was d@rdoppest t®. 6tabd(20hameby of a
precipitating a solid conponent, and then the upper slurry portion was
removed SpkrRdmMdrafurae g0 ket hpBnot en tatlearephyepmedr d@.. 3Bhmoddflt)er
filtration was carri e out Ezl a filter. The above washing operation was

repeat ed 8%t% r?baste‘ﬂf'e Fesi & AAEEST 6P URIuken AF ropRdndndbe
eoueed PRESLE, IPSBIQSRIY I G50 SLs o8 SRPa e 8TER
0.85 (ol ghbhidhitOtemplFature and stirred for 125 minutes. Thereafter,
10 1.26 ml (69.9 mmol) of H,0 was dropped thereto at 20C at a
rate of 0.54 ml/hour. After completion of dropping, the
mixture was stirred for 65 minutes at ambient temperature
and thereafter allowed to stand for 11.3 hours. Under reduced
pressure, a volatile component was removed by distillation,
15 and thereafter, the resulting solid was dried under reduced
pressure for 8 hours at 120C. As a result, a solid product

was obtained.

(2) Production of component (A)
In a 50 ml four necked flask, which had been dried under
20 reduced pressure and thereafter purged with nitrogen, 3.21 g
of the solid product obtained in the above Example 6 (1) and
30 ml of tetrahydrofuran were introduced and stirred. To the
mixture, 3.02 g of the same lot heat-treated silica as that used
in Example 3 (2) was added. The mixture was heated to 40C and
25 stirredfor 2hours. Thereafter, themixturewas allowed to stand,
thereby precipitating a solid component. At the time when an

interface between a layer of the precipitated solid component
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a result of extended X-ray neasurenent, A/B = 0. 212. As a result of

EXAFS, peak intensity C = 13.1, peak intensity D= 5.74, and 15 peak
intensity ratio DDC = 0.44. (3) Polynerization Polynerization of Exanple 3
(3) was repeated, except that 16.3 ng of the conmponent (A) obtained in the
above Exanple 6 (2) was used as a solid catal yst conponent, a gas
conposition 20 in the system found by gas chronat ography was conposed of
hydrogen = 0.466 nolt and 1-butene = 2.82 nolt, and a hydrogen

concentraljgin lgépéfq_a%ﬁ%f'&e%mfiff%%'}_tmo?ﬁeéjplgé’édrw,s tﬂxel\?gpérpls%% a

result, 20.5 g an ol'efin pol yner® having a goo particle property was

obt ai ned%Eﬂymwhéﬁémap.tTwéfyap%r, £91%rh€9Bh WAl &R Ve ohOurdngo be
4.1 X 107 g/ nol -Zr/ hour, and polynerization activity per the solid catalyst

conmponent a WAISL tla). FeundoinpleeindGhashiing plicdmtad £l teir Aipramitdh Gaks.
Further, the obtained olefin polynmer showed, SCB = 12.7, Mv = 123000,

Mv Mh = daddedMVER —tHe 16€nalB&Br; HYE atlie SRixttrél wgdssxshpreed]l &An@dl)
Production of contact product (e) In a 200 ml f our necked f |ask, which
had béen thereafihetr aliewadedoprsdand.c thrrebierpré¢ectbipatied wi slelddgon, 40
m (80 nnnl% of a hexane solution of diethylzinc (2 nol/1) and 40 m of
tetrah ydforRPRAher @0t theRcEhe ARRSY BLUSEE ReFti®TstVaF edempyedhe

' d 4 f hydr of |yt i f
pent af | uos SRAERBEY of 53 Elnd vhel Bhb, LheBpehds SPedaad) Mekgatied! °
conpl et 0919%16915933' Wwis L8Fr1 84 XS0 GdBsy Y 3UAdY, ReRl adohR Wakagnghe

t enperat ure
operation was repeated 5 times. The residue was dried for 8 hours

10 at 120C under reduced pressure, thereby obtaining 4.16 g of
a component (A). Elementary analysis revealed Zn = 2.6 mmol/g,
and F = 2,2 mmol/g. Accordingly, F/Zn = 0.85 (molar ratio). As
a result of extended X-ray measurement, A/B=0.212. As a result
of EXAFS, peak intensity C = 13.1, peak intensity D = 5.74, and

15 peak intensity ratio D/C = 0.44.

(3) Polymerization

Polymerization of Example 3 (3) was repeated, except that
16.3 mg of the component (A) obtained in the above Example 6
(2) was used as a solid catalyst component, a gas composition

20 inthesystemfoundbygas chromatographywas composedof hydrogen
=0.466mol¥and l-butene=2.82mol%, andahydrogen concentration
of the ethylene/hydrogen mixed gas was 0.187 mol%.

As a result, 20.5 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per

25 zirconium atom was found to be 4.1 X 10’ g/mol-Zr/hour, and

polymerization activity per the solid catalyst component was
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anbi ent tenperature and stirred for 2.6 hours. Thereafter, 15 1.08 m (60.0
nmmol ) of H20 was dropped thereto at 20r- at a rate of 0.54 ml/hour. After
conpl etion of dropping, the mxture was stirred f or 3. 2 hours at anbient
tenperature and thereafter allowed to stand for 11 hours. Under reduced
pressure, a volatile conponent was renoved by distillation, 20 and
thereafter, the resulting solid was dried under reduced pressure for 8
hours at 1200C, thereby obtaining a solid product. (2) Production of

conponent £§did! fo e 126Y J/QYlsNAK A thal % tcr?%!o%*énfia}%olﬁ%”ﬁgtﬁgfqt”ggr

25 reduced pressure and thereafter purge nitrogen, 4.34

sol i d pr ogh&t ookl £hée o1& { Mepsbaver EBrswl®, Bsde)= and 7 38wr= ak3ooo0,

tetrahydrofuran were introduced and stirred. To the 161 m xture, 2.87 g of
the same MwiMheat4tepatMERSEl 0casas MPRR €seds andEsanpl €.31(2) was added.
The m xture was heated to 400C and stirred f or 2 hours. Thereaf ter, the
l'i quid cobpoareplewa} renoved, and thereafter the remaining solid conponent
was washed 5 tines 5 with each 30 ml of tetrahydrofuran. The residue was
dried&or (18 heoducatici?Gof tofleacteguertlhdt eceyre, thereby obtaining 3.21
g of a component (A). Elenentary analysis revealed Zn = 1. 5 mol/g and F
= 2.5 mol/g. MeeoRaPmyl foux Aeckell flasll,avhighilnyd been driesiiindefr
extended X-ray nmeasurenment, A/B = 0. 034. As a result 10 of EXAFS, peak

i nt ensi t yredyged ppegRurS 8pdi thereafiergpurggd Wbk argensi49 Malf8 D/ C

0. 30 ()mRSLY B! 23120 ROLU TR A |2 e IPIRL 5c3 6 3ol 9" SREES

ml of tetrahydrofuran were introduced, cooled to 3T and

10 stirred. To the mixture was dropped 17.2 ml (40 mmol) of a
tetrahydrofuran solution of pentafluorophenol (2.33 mol/1l)
at a rate of 17.9 ml/hour. After completion of dropping, the
mixture was gradually heated to ralse the temperature to
ambient temperature and stirred for 2.6 hours. Thereafter,

15 1.08 ml (60.0 mmol) of H,O was dropped thereto at 20C at a
rate of 0.54 ml/hour. After completion of dropping, the
mixture was stirred for 3.2 hours at ambient temperature and
thereafter allowed to stand for 11 hours. Under reduced
pressure, a volatile component was removed by distillation,

20 and thereafter, the resulting solid was dried under reduced

pressure for 8 hours at 120C, thereby obtaining a solid

product.

(2) Production of component (A)
In a 50 ml four necked flask, which had been dried under
25 reduced pressure and thereafter purged with nitrogen, 4.34 g
of the solid product obtained in the above Exémple 7 (1) and

30 ml of tetrahydrofuran were introduced and stirred. To the
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15.1 ng of the conmponent (A) obtained in the above Exanple 7 15 (2) was
used as a solid catal yst conponent, a gas conposition in the systemf ound
by gas chronmat ography was conposed of hydrogen = 0. 441 nol % and 1 -butene
= 2. 69 nol % and a hydrogen concentration of the ethyl ene/ hydrogen m xed
gas was 0.187 nol% As a result, 25.7 g of an olefin polyner having a good
20 particle property was obtained. Polynerization activity per zirconium
atomwas found to be 5.1 X 107 g/ nol-Zr/hour, and polynerization activity

per the sqli tahy gqﬁﬂg d 1 ‘ - ' | yst
conponent g%P2%F3%E§fo8 t he g%ﬁ&?%%%E%%gfF%%8§$§h%$9§géaﬁi?hggéﬁ%&§4.6,
Mv = 1240QQ, = : = = R,ymod

Exampl o 41 TESTPTY P dtnobed oreiixcbEs das S BE haT 4,
necked f Isaslered¥ a2 hashracermelré£et hdehe IRFIIGESoRpE8E6HE GagebridisEal t er
purged with argon, 40 m (80 mol) of a hexane solution of diethylzinc (2
nol / 1) andndOtlendéadtert etlreabygnianhingrsokid compondnterlas eashed 6ot 34s and
stirred. To the m xture was dropped 34.3 mM (80 mmvl) of a tetrahydrofuran
sol uti®dn witpesashl 30robhdle tgaddinafiuren. Thearestiduef wag. dgied /fwur .
After conpletion of driﬁging, the mxture was gradually heated to raise

t he tenpeBaewestad 1004ntiniar redpeed: pres sige s thihemedyf obtaigingd 21

Thereafter, _0. 72 nm (4 l.) of H20 was_ dropped thereto at 20 Q C at a
rate of §%%2GOMPOREn A?% m&&w&%&&ftﬁlﬁ%gﬁﬁﬁ?lﬁﬂénﬁ At GrEno L

! P e S AT AR ¥ BLABAE AL
a result of extended X-ray measurement, A/B=0.034. As a result
10 of EXAFS, peak intensity C = 13.2, peak intensity D = 4.76, and
peak intensity ratio D/C = 0.36.
(3) Polymerization
Polymerization of Example 3 (3) was repeated, except that
15.1 mg of the component (A) obtained in the above Example 7
15 (2) was used as a solid catalyst component, a gas composition
in the system found by gas chromatography was composed of hydrogen
=0,441mol%andl-butene=2.69mol%, andahydrogenconcentration
of the ethylene/hydrogen mixed gas was 0.187 mol%.
As a result, 25.7 g of an olefin polymer having a good
20 particle property was obtained. Polymerization activity per
zirconium atom was found to be 5.1 X 10’ g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was
found to be 1700 g/g-so0lid catalyst component/hour. Further,
the obtained olefin polymer showed, SCB = 14.6, Mw = 124000,
25 Mw/Mn = 4.32, MFR = 0.166, MFRR = 116 and SR = 1.12,.

[Example 8]
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15 pressure, a volatile conponent was renoved by distillation, and
thereafter, the resulting solid was dried under reduced pressure for 8
hours at 120 - C, thereby obtaining a solid product. (2) Production of
conmponent (A) Ina 50m four neckedf |ask, 20 which had been dried under
reduced pressure and thereafter purged wth nitrogen, 6.47 g of the solid
product obtained in the above Exanple 8 (1) and 30 ml of tetrahydrofuran
were introduced and stirred. To the mixture, 3.05 g of the sane | ot

heat -t r eat siljca as that used in Exanp 2) was added. The m xture
was 25 heéﬁgdiﬁPqﬂF%F??aﬂ@ §Pﬂ§49FfQﬁ°§uﬁBuK§S Thereafter, the mixture

when an | nter { 0e BAUBEE ST AR TRAY B hRadFRS Eoted Btronent
and an Uplg%rddé@@gr%fss%r%% rdytﬂgfrte'a%ea.r.p% I,g‘ae dwittliﬁeaggg?)r, EPH\R{y(BQ)Ortlon

was renove Ther éafter tration out us For

conpl eti ngmaashior a B@xEne ¥o et {SHYEE oayéeﬁym@&n@dqumbq/tﬂe éﬁ'ﬂﬂe and
the m xture 5 was stirred, and thereafter allowed to stand, thereby

preci ftamlngfa tsaﬁrmyonpﬁneah, wext thetro@aecegpecodled yto p8KQ i 1 wWas
renoved simlarly at the tinme when the interface appeared. Thereaf ter, f
i | trationskdgrests il the nikxktigre vag| depppetfihd4atowd Wdthimmp lopexfatd on was

repeated 2 tines erated by 10 dlg tube. QOgane) Thereafter, the liquid
conponent \‘Rlé?WfﬁN%“r%%lFr@l‘ét*W‘I? rpe%ﬁﬂf%H@rP§§t§lr‘tq1nd 233 d‘oédr#)onent

was washegt 2}

h 30 m t et r ahydr,of Th
dried fof "8*HouTg K étMllzc?Sa ﬁ@éﬁ’r ré\%&céﬁ [%’?“glse{ﬁ ur%ld Wedllrfteg; %:f‘r?g 3.35
g of a Cofﬁ&%‘?ﬁte Wis G-88BRLALY r@ﬁé’é'tsorfé{fglae‘Eh%n temperature to

10 ambient temperature and stirred for 2.7 hours. Thereafter,
0.72 ml (40 mmol) of H,0 was dropped thereto at 20C at a rate
of 0.54 ml/hour. After completion of dropping, the mixture
was stirred for 2.4 hours at ambient temperature and
thereafter allowed to stand for 12 hours. Under reduced

15 pressure, a volatile component was removed by distillation,
and thereafter, the resulting solid was dried under reduced
pressure for 8 hours at 120C, thereby obtaining a solid

product.

(2) Production of component (A) Inab50ml fourneckedflask,
20 whilchhadbeen driedunder reduced pressure and thereafter purged
with nitrogen, 6.47 g of the solid product obtained in the above
Example 8 (1) and 30 ml of tetrahydrofuran were introduced and
stirred. To the mixture, 3.05 g of the same lot heat-treated
silica as that used in Example 3 (2) was added. The mixture was
25 heated to 40C and stirred for 2 hours.. Thereafter, the mixture
was allowed to stand, thereby precipitating a solid component.

At the time when an interface between a layer of the precipitated
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15 1.2 mol/g, and F = 2.4 mol/g. (3) Polynerization Polynerization of
Exanple 3 (3) was repeated, except that 15.5 ng of the conponent (A
obtained in the above Exanple 8 (2) was used as a solid catal yst
conponent, a gas conposition 20 in the systemf ound by gas chromat ography
was conposed of hydrogen = 0. 475 nol % and 1-butene = 2. 71 nol-% and
ahydrogen concentration of the ethyl ene/ hydrogen m xed gas was 0. 187 nol %
As a result, 36.7 g of an ol efin polyner having a good particle property

was_obt ai %ﬂ}d%@% thaLhﬁ d{"ﬁgpéktﬂa of%sih&ggr%&ﬂfa& thund to

be 7.3 X our, ynmerization activ per t

catal yst cREPGHSEE YRS é@ﬂpéﬂm tvﬁasbere%%ma/ EnEeat teat, a&wtratlon

conmponent / hour. Further,” the obtained ol efin pol ymer showed, SCB = 13.5,

MV = 1220085 cAdédbd ouk Usind R £19t&70, FN’EREbmleé)ﬁue@dna?ﬂxﬁugl, Bo milExanpl e
9] 5 (1) Production of contact product (e) In a 200 m f our necked f |ask,

whi ch hadobeeatdahpdrofidean wasuaddedries sthe rmasd duwer eafd ehepmigddrei t h
argon, 40 mM (80 mmol) of a hexane solution of diethylzinc (2 nol/1l) and
40 nid ofwast rabtyuredur aanderthergatitkieedllangdd to I0@nEhd thexebyred. To
the mxture was dropped 51.3 ml (120 mmol) of a tetrahydrof uran solution
of pent afPFe@BpREAGNY( 2. S94ifb|qomponanty 3¢ Bren7the HPPHSUPluEFﬁ’er

oot k5o i LA A S T .
15°0. appé decq":ﬂa:ll'?ereaf_| %Qc V@flg:['ggf&q wa@eéaefzoié?‘é oaQQJ%laht gflitt%r
The above washing operation was repeated 2 times. (Operated by
10 dip tube. Ogane)Thereafter, the liquid component was removed
using a filter, and the resulting solid component was washed
2 times with each 30 ml of tetrahydrofuran. The residue was dried
for 8 hours at 120C under reduced pressure, thereby obtaining
3.35 g of a component (A). Elementary analysis revealed Zn =
15 1.2 mmol/g, and F = 2.4 mmol/g.
(3) Polymerization
Polymerization of Example 3 (3) was repeated, except that
I15.5 mg of the component (A) obtained in the above Example 8
(2) was used as a solid catalyst component, a gas composition
20 inthe systemfoundbygas chromatography was composed of hydrogen
=0.475mol%and 1-butene=2.71mol%, andahydrogenconcentration
of the ethylene/hydrogen mixed gas was 0.187 mol%.
As a result, 36.7 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
25 zirconium atom was found to be 7.3 X 10’ g/mol-Zr/hour, and

polymerization activity per the solid catalyst component was
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of 0.54 m/hour. After conpletion of dropping, the mxture was stirred for
3.4 hours at anbient tenperature and thereafter allowed to stand for 13.5
hours. Under reduced pressure, a volatile conponent was renoved by
distillation, 20 and thereafter, the resulting solid was dried under
reduced pressure for 8 hours at 120r,, thereby obtaining 26.2 g of a
solid product. (2) Production of conponent (A In a5 0 m four necked
flask, which had been dried under 25 reduced pressure and thereafter

urged w a b8 2 - | | 0t e
II%xa?rpl e QE?E) agﬁg %% %17@0? e%?g%f}%%%%ﬁﬁﬂﬁﬁﬁpﬁ%ﬁed ﬁ%ﬁrﬁgﬁ/'rred.

To the m xher ebtafhed. 81egiafl pbligmeansnbebahestnt £ epd 51, S i£a AHddat used
in Exanple 3 (2) was added. The mi xture was heated to 40 - C and stirred

for 2 hoMwgMnTheneabt, eMFR lze 0.i1q0i,d MFRRpENdts \sasl rsemevad,15and  t her eaf
ter the remaining solid conponent was washed 5 tinmes with 5 each 30 ml of
tetrahydr 6Examphe ¥de residue was dried for 8 hours at 120t under reduced
pressure, thereby obtaining a conponent (A). Elenentary analysis reveal ed
Zn = 1B O(molPrpdrak for df8comtaldty.pXdiudel yapri zati on 10 Pol yneri zati on
of Exanple 3 (3) was repeated, except that 15.7 ng of the conponent (A)
obt ai ned in t héRab3P® Ekafpie necked flg@skswiiish haddiéen datiad/ sinder

conmponent, as conposition _in the systemf ound by gas chromatography
vvagpcorrpo§8§ug‘ﬁdr19€f36§é]ﬁe apd rBeRERSESH PHEgesfewizhiargrn, 40dkh (80dr ogen

concent ra}nin%'l) %% gf hterﬁ%n%t hs\’/call(auq;e g‘xY%P%fe%%fgig%s (\glarsnog.'/Jl%Z arrrl%l t4'0
ml of tetrahydrofuran were introduced, cooled to 3T and
10 stirred. To the mixture was dropped 51.3 ml (120 mmol) of
a tetrahydrofuran solution of pentafluorophenol (2.34mol/1)
at a rate of 17.9 ml/hour. After completion of dropping, the
mixture was gradually heated to railse the temperature to
ambient temperature and stirred for 2.4 hours. Thereafter,
15 0.36 ml1 (20 mmol) of H,0 was dropped thereto at 20°C at a rate
of 0.54 ml/hour. After completion of dropping, the mixture

was stirred for 3.4 hours at ambilent temperature and
thereafter allowed to stand for 13.5 hours. Under reduced
pressure, a volatile component was removed by distillation,
20 and thereafter, the resulting solid was dried under reduced
pressure for 8 hours at 120C, thereby obtaining 26.2 g of

a solid product.
(2) Production of component (A)

In a 50 ml four necked flask, which had been dried under
25 reduced pressure and thereafter purged with argon, 9.28 g of
the solid product obtained in the above Example 9 (1) and 30

ml of tetrahydrofuranwere introduced and stirred. To the mixture,
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As a result, 12.9 g of an olefin polyner having a good particle property
was obt ai ned. Polynerization activity per zirconiumatomwas found to be
2°6 X 107 g/ nol -Zr/ hour, and polynerization activity per the solid

catal yst conponent was 20 found to be 822 g/ g-solid catalyst

_ conponent/ hour. Further, the obtained olef in polymer showed, SCB = 7.91,
MAN = 99200, MM Mn = 2.81, MFR = 0.582, MFRR = 48.4 and SR = 1.39. [Exanple
10] (3) Polynerization 25 Polynerization of Exanple 3 (3) was repeated,

except thatg74lof tAE Hmd N6 tHUAAG Ua M sOR ahnadthat e AbR XS aRpaRPl e 1

166 (2) was used as a solid catal yst conponent, a gas conposition™ in the

system f gungh Ryuslagdasl! ofed atkaRiBe Was KOaPegah Al DYSheI N irred £680 nolt
and 1-butene = 3.11 nolt, and the polynerization tinme was 15 mnutes. 5 As

a resul t,22Bo(rg.offharealfd¢icr ey iekquialicompoment! waar rembgefr, opaxd y was
obt ai ned. Pol ynerization activity per zirconiumatomwas found to be 1.6 X
108 g/ nol tiZereatiter ding repaymnbng satliichconponeny wasy wasieed § ttnesiwaltyst
conponent was found to be 4000 g/ g-solid catal yst conmponent/hour. Further,
10 t h® obtarhe® Blaf hepspprdrofisnad, Trgesifierwagmfriadfoncd homswn =
3.77, MFR = 0.Q8, MERR = 233 and SR = 1.05. e\/L)Exarrgl e 11] (1) Production of
contact pRbdiid“(BRrAeR ZedepediPresiireretRETePY @RKkIIDARE R FAPOBER T i ed

onder A FCEE LT S i LA B 0, I b g5t ¥ T 6°°

mmol/g.
(3) Polymerization

10 Polymerization of Example 3 (3) was repeated, except that
15.7 mg of the component (A) obtained in the above Example 9
(2) was used as a solid catalyst component, a gas composition
in the system found by gas chromatography was composed of hydrogen
=0.469mol¥andl-butene=2.48mol%, andahydrogen concentration

15 of the ethylene/hydrogen mixed gas was 0.192 mol%.

As a result, 12,9 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 2.6 X 10’ g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was

20 found to be 822 g/g-solid catalyst component/hour. Further, the

obtained olefin polymer showed, SCB = 7.91, Mw = 99200, Mw/Mn

= 2.81, MFR = 0.582, MFRR 48.4 and SR = 1.39.
[Example 10]
(3) Polymerization
25 Polymerization of Example 3 (3) was repeated, except that

20.1 mg of the component (A) obtained in the above Example 1
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I

m of tetrahydrofuran were introduced, cooled to 30C and stirred. To the
m xture was dropped 13.7 m (31.9 mol) of a tetrahydrof uran solution of
pent af | uorophenol (2. 33 nol/1) 20 at a rate of 17. 9 m/hour. After

conpl etion of dropping, the mxture was gradually heated to raise the
tenperature to anbient tenperature and stirred for 2.2 hours. Thereafter
1.01 m (56.1 mol) of H20 was dropped thereto at 20cC at a rate of 0.54
m /hour. After conpletion of dropping, the 25 m xture was allowed to stand

for 19.4 Popiises UAder acedussts a REEESHEE: Comfliihld © o BAROBBboUAT bRV Ed

by distil and thereafter esulting sofll ried under

reduced i eASWRA tféﬂ{f&nlf@usr%a%tcﬁﬁ&ﬁ%?g%@ﬁ%fws%@dydmoﬂnﬁakbgen

product. (2) Production of conponent na 50 m four necked f | ask

whi ch had- hpersainicad whdel -buedieed PIEEMIE: Arthd hbeepblgmeptizgedioni th
argon, 4.05 g of the solid product obtained in the above Exanple 11 (1)
and 30 nmimé wasrhbhydinhtesan were introduced and stirred. To the m xture,
2.79m% of the sanme |lot heat-treated silica as that used in Exanple 0 10 3
(2) s added. A$hea rfegwkte. s hentodd ano 4@ Ednape lymexy 8@aviilg a29nedr s.
Thereafter, the liquid conponent was renoved, and thereafter the remaining
solid corfRFekelecRroReREY %as phtahped. Bodwmepizptipnt actiNgdvoPer an.
The residue was dried for 8 hours  at_120r- uynder, reduced 9 essure, _thereby
obtainingF%F%Qﬁ%%MeﬂF°E5W?§Qf°EP@nEﬂtBPylaﬁa$&§4% QZWEQF@H %Hug'l?BdnnDI/g

and F = gpgﬁyﬁgPlégtion activity per the solid catalyst component was

found to be 4000 g/g-solid catalyst component/hour. Further,

10 the obtained olefin polymer showed, SCB = 14.7, Mw = 150000,
Mw/Mn = 3.77, MFR = 0.06, MFRR = 233 and SR = 1.05.

[Example 11]

(1) Production of contact product (e)
In a 200 ml four necked flask, which had been dried under
15 reduced pressure and thereafter purged with argon, 40 ml (80
mmol) of a hexane solution of diethylzinc (2 mol/l) and 40
ml of tetrahydrofuran were introduced, cooled to 3C and
stirred. To the mixture was dropped 13.7 ml (31.9 mmol) of
a tetrahydrofuran solution of pentafluorophenol (2.33mol/1)
20 at a rate of 17.9 ml/hour. After completion of dropping, the
mixture was gradually heated to raise the temperature to
ambient temperéture and stirred for 2.2 hours. Thereafter,
1.01 ml (56.1 mmol) of H,0 was dropped thereto at 20C at a
rate of 0.54 ml/hour. After completion of dropping, the
25 mixture was allowed to stand for 19.4 hours. Under reduced

pressure, a volatile component was removed by distillation,
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[0269] (3) Polynerization Polynerization of Exanple 3 (3) was repeated,
except that 20 17.3 ng of the conponent (A) obtained in the above Exanple
11 (2) was used as a solid catal yst conponent, a gas conposition in the
system f ound by gas chronmat ography was conposed of hydrogen = 0. 4 7 9
nol % and 1 -butene = 2. 8 3 nol % and a hydrogen concentration of the

et hyl ene/ hydrogen m xed gas was 0.185 nol% 25 As a result, 9. 8 g of an
ol ef in polyner having a good particle property was obtai ned.

Pol ymeri zation activity per zirconium 168 atomwas f ound to be 2. X 10
g/ mol - ZAPRAotheraad tﬁé]'yﬁﬁfel %ﬁﬁ}léﬁin&:ﬁﬂlﬂtﬂywﬁér dFﬁedanﬁarcaﬁaW@td

conponent_was foun 566 |d taI st onent / hour

Furher . PRESSBEE Hof of ROFRS A5 A0 shomed oae BERARL R S0 GRS My W =
2. 83, VF Folud®2, S5 MFRR = 119 and SR 1 35 [Exanple 12] (1) Production
of contact product (e) In a 200 ml f our necked f |ask, which had been
dried undé2) Prddgetipnes§ucempadenhefBdafter purged with argon, 40 m (80
10 mmol ) of a hexane solution of diethylzinc (2 nol/1) and 40 m of

t et r alydr of ur anTBed &0i Milr Belae e ckesbifd@esko gbdchnbadsheen gitierh undeni xt ur e
was dropped 6.9 m (16.1 mmol) of atetrahydrofuran sol uti onof pent af

I uorophenﬁ?d?ﬁe@%’é‘??i‘)‘reaﬁn% 'ﬁ’%ﬁ’ée%? %1‘-7 purggqd okih amaany, 4o & cdn of

d ot h ted t t t
anb! ent  BRpert i SR e an ehg pBova ardnpEoctt (TR RY (707,
ol ) Of ﬂgf%ﬂmﬁm Qégeqtnt%%dqac%td &nd 8t8rred. To the mixture,

2.79 gof the same lot heat-treated silica as that used in Example
10 3 (2) was added. The mixture was heated to 40C and stirred for
2 hours. Thereafter, the liquid component was removed, and
thereafter the remaining solid component was washed 5 times with
each 30 ml of tetrahydrofuran. The residue was dried for 8 hours
at 120C under reduced pressure, thereby obtaining a component
15 (A). Elementary analysis revealed Zn = 1.5 mmol/g and F = 2.0
mmol/g.
[0269]
(3) Polymerization
Polymerization of Example 3 (3) was repeated, except that
20 17.3 mg of the component (A) obtained in the above Example 11
(2) was used as a solid catalyst component, a gas composition
in the systemfound by gas chromatography was composed of hydrogen
=0.479mol% and l-butene=2.83mol%, andahydrogenconcentration
of the ethylene/hydrogen mixed gas was 0.185 mol$.
25 Asaresult, 9.8gofanolefinpolymerhavingagoodparticle

property was obtained. Polymerization activity per zirconium
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of 0.54 m /hour. After conpletion of dropping, the mxture was allowed to
stand for 16.8 hours. Under reduced pressure, 20 a volatile conponent was
renoved by distillation, and thereafter, the resulting solid was dried
under reduced pressure for 8 hours at 1200C, thereby obtaining a solid
product. (2) Production of conponent (A) 25 In a 50 m four necked fl ask,
whi ch had been dried under reduced pressure and thereafter purged with
argon, 3.02 g of the solid product obtained in the above Exanple 12 (1)

and 30 16 dy. of n re, i ntr ced and.sti.rred.. Tq . the
mixt ure, 2508 ys EGLARREE, ¢ A" dd A CaRa By et ta
Exampl e dot2y1vgspaddege S diotid1y NS hpahAh ! §a808CupRd Stid % for 2
hours. Thereafter, the liquid conponént was renoved, and then 5 the

r emai ni nggggk 6d1e¢amatiaaiis esmpossrt/holit MFarthidt eatdoBlaifed®1eHin
tetrahydrof uran. The residue was dried f or 8 hours at 120 C under _
reduced ppedyues,shdvwadkbPCBLt &i AkndMva=ODBlNeMy/VA)= 2. EBeMAR ay, 33l ysi s
revealed Zzn = 3. 1 mol/g and F = 2. 2 mmol/g. (3) Polynerization 10

Pol ymeY i ZMFRBn=of 1Exangl ER3=(3) 3%as repeated, except that 12.9 ng of the
conponent ;A obtainid In the above Exanple 12 (2) was used as a solid
cat al yst Eﬁﬁéﬂﬁéﬁt}z gas conposition in the systemf ound by gas

chr omat ogr a h¥ was conposed of hydrogen = 0. 450nolt and 1-butene =
2.72nn|t,(ésd Fouertdn ebneentestti mrodwcf (ehe et hyl ene/ hydr ogen mi xed

1 | % As result, 12.6 g of an olefin polyner having a good
gas wes 0.185 Err? a 200 mf four necked fl%sk, which had bpeer¥ dried und%r J

reduced pressure and thereafter purged with argon, 40 ml (80
10 mmol) of a hexane solution of diethylzinc (2 mol/l) and 40
ml of tetrahydrofuran were introduced, cooled to 3T and
stirred. To the mixture was dropped 6.9 ml (16.1 mmol) of
a tetrahydrofuran solution of pentafluorophenol (2.33mol/1)
at a rate of 17.9 ml/hour. After completion of dropping, the
15 mixture was gradually heated to raise the temperature to
ambient temperature and stirred for 2 hours. Thereafter, 1.44
ml (79.9 mmol) of H,O0 was dropped thereto at 20C at a rate
of 0.54 ml/hour. After completion of dropping, the mixture
was allowed to stand for 16.8 hours. Under reduced pressure,
20 a volatile component was removed by distillation, and
thereafter, the resulting solid was dried under reduced
pressure for 8 hours at 120T, thereby obtaining a solid

product.

(2) Production of component (A)
25 In a 50 ml1 four necked flask, which had been dried under
reduced pressure and thereafter purged with argon, 3.02 g of

the solid product obtained in the above Example 12 (1) and 30
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particle property was obtai ned. Polynerization activity per zirconium atom
was found to be 2.5 X 107 g/ nol -Zr/ hour, and polynerization activity per
the solid catal yst conponent was 20 found to be 980 g/g-solid catal yst
conponent/ hour. Further, the obtained olef in polymer showed, SCB = 8. 46,
Mv = 106000, MW Mh = 3.45, MFR = 0.346, MFRR = 64.0 and SR = 1. 28.

(Exanple 13] (1) Production of contact product (e) 25 In a 200 M f our
necked f | ask, which had been dried under reduced pressure and thereafter

purged W kit B 0FraltPafbre88n e eMP dodicd BRI d&t'fg @h?‘én&.q{ < I zi nc

(2 nmol /1) and 40 m"™ of tetrahydrofuran were 1 ntroduced, coO t’ and

stirred. 209khfofitkels&me LotHedt - £56atdd BIDH a0 s EHRA tWase SLARRGGplher et o
at arate of 0. 54 m/hour. Af ter conpletion of dropping, 5 the mxture

was gradual { ) heal added.rahéanifiut& ey abHEea £® 400 8Ak 4 erPrsdtagre and
stirred for 2 hours, and further stirred at 400Cf or 1. 5 hours. Af ter

cool i ng t 8 IrBoG . Thereafitier( 3the Iuiwniid obmpohent aveyzl removad , sahd tthen of
pent af_ | uor ophenol £2.33 nol /1) was dropped thereto at a rate 10 of 17.9
m / hotr. BhecFemaiplegismlid epmpaient wase waiskedr 6 timesswithexhcht 340cC for
2 hours and allowed to stand for 60. 5 hours. Under reduced pressure, a
vol ati | e BdRfoRehrahgdrofurapedrhy rgsddue vas 8nledntrr Breurs ot 120t

oLt "R ol S TS RUBTEHERS 2 cBmEBNEBe Y O,
som f_our gggﬁggégge%umé" 2ef3%108°8n 4 508 e/ g hRAYF eda PS GRRUY/G AN
(3) Polymerization
10 Polymerization of Example 3 (3) was repeated, except that
12.9 mg of the component (A) obtained in the above Example 12
(2) was used as a solid catalyst component, a gas composition
in the systemfound by gas chromatography was composed of hydrogen
=0.450mol%¥andl-butene=2.72mol%, and ahydrogen concentration
15 of the ethylene/hydrogen mixed gas was 0.185 mol%.

As a result, 12.6 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 2.5 X 10’ g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was

20 found to be 980 g/g-solid catalyst component/hour. Further, the
obtained olefin polymer showed, SCB = 8.46, Mw = 106000, Mw/Mn
= 3.45, MFR = 0.346, MFRR = 64.0 and SR = 1,28.

[Example 13]

(1) Production of contact product (e)
25 In a200ml four necked flask, which had been dried under

reduced pressure and thereafter purged with argon, 40 ml (80
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with argon, 3.80 g of the solid product obtained In the above Exanple 13
(1) and 30 m of tetrahydrof uran were introduced and 20 stirred. To the
nixture, 3.07 g of the same |ot heat-treated silica as that used in
Exanple 3 (2) was added. The m xture was heated to 40cC and stirred for 2
hours. Thereafter, the liquid conponent was renoved, and thereafter the
remai ni ng solid conponent was washed 5 tines with each 30 m of
tetrahydrof uran. 25 The residue was dried for 10 hours at 120r- under

by obtai ni A ., _El t | ysi
eveatcd WL §raerlgrRge A o PR snesy b L7 sheld
I ' ' f cept t e
conponent T A CoBCATERH 150 A6 A0re e a1 dsed sRoqast e 3b Bl ¢
Catal yst SemReeaniro tiAR1GeTRAS 1100 mL (86l NonAYD) YR hOOURDUrgBRea

chr omat ogr aphy was conposed of hydrogen =0.457nol %andl-but ene=

and a hydthgestoacanidid o@r . Hf miiiacrithyAeberyehipuesi shxadagappiag 0. 193
nol % As a result, 8.2gof an olef in polymer having a good particle
propety the vhkiumed warolgraitiahlyoheateidvitoy medrser i rhomnt empe f@tarem was
found to be 1. 6 X 107 g/ nol -Zr/ hour, and polynerization activity per the
sol i d cat bP\3tPieRporenPeradursurd s staeregy fog g-heursd andafysther

conponent / hour . Fur"tva L~ the qQbtained olef in ol yner showe SCB 6. 3 7,
vy 205 4 sEEHbea A ASe b6 §7 TRt He t O Boo 1 iBG §0ads Gr 2357 15
[ Bxanpl e il 6d) oPRficf 108 OF (ONLAC AN (8luklof 3F0 M T our necked
f | ask, I C a een dried under

pentafluorophenol (2.33 mol/1l) was dropped thereto at a rate

10 of 17.9 ml/hour. After completion of dropping, the mixture

was stirred at 40C for 2 hours and allowed to stand for 60.5

hours. Under reduced pressure, a volatile component was

removed by distillation, and thereafter, the resulting solid

was dried under reduced pressure for 8 hours at 120C, thereby

15 obtaining a solid product.

(2) Production of component (A) Ina50ml fourneckedflask,
which had been dried under reduced pressure and thereafter purged
with argon, 3.80 g of the so0lid product obtailned in the above
Example 13 (1) and 30 ml of tetrahydrofuran were introduced and
20 stirred. To the mixture, 3.07 g of the same lot heat-treated
silica as that used in Example 3 (2) was added. The mixture was
heated to 40C and stirred for 2 hours. Thereafter, the liquid
component was removed, and thereafter the remaining solid
component was washed 5 times with each 30 ml of tetrahydrofuran.
26 Theresiduewasdriedfor l10hoursat 120C underreduced pressure,
thereby obtaining a component (A). Elementary analysis revealed

Zn = 1.4 mmol/g and F = 1.9 mmol/g.
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reduced pressure and thereafter purged with argon, 40 mM (80 mml) of a
hexane sol ution of diethylzinc (2 nol/1) and 40 20 ml of tetrahydrof uran
“were introduced, cooled to 3C and stirred. To the m xture; 1. 15 mM (63. 8
mmol ) of H20 was dropped thereto at a rate of 0. 54 ml/hour. Af ter

conpl etion of dropping, the m xture was gradually heated to raise the
tenperature to anbient tenperature and stirred for 2 hours, and further 25
stirred at 400C f or 1. 8 hours. Af ter cooling to 24cC, 6. 9 m (16.1

mol ) of e solution of 172 pent af Iuorophenol (2.33 nmol /1)
was droppgastﬁéig%ﬁgw Hl&ilrggte of 17.9 m /hour. After conpletion of

dropping, the @ﬁi%@ri%ﬁléh'éf edanb1403 Q3¢ &4 r%ﬂé%ltre% adflcépt et to

stand for 15.3 ours. Under reduced pressure, a volatile conponent was 5

removed byedsshg! R conpbriditl qaNt ebtatihed eauthée ngbows iRkanlse drd ed
under reduced pressure f or 8 hours at 1200C, thereby obtaining a solid
product. (2) waiodusdd s @f soatdovabalydl ¢ompobéntl & @as mweoipes iftixgk,

whi ch had been dried under 10 reduced pressure and thereafter purged with
ni trodgen, 1819 gysbém Ehunddly gapchdonatopraphywasceneosed o en 14 (1)
and 30 ml of tetrahydrofuran were introduced and stirred. To the mxture
2.84 g of =thhd 5Jmel$ anddchutenet 2646 moilda and 2 hYArQges coneeRtLaiion (2)

was added. The m xture was heated t Wg§40 0 C and 3)5 t|rr f or 2 hours.
Ther eaf t 8E, tPﬁeeltPéfﬂrPHeéBﬁFﬂﬁﬁgﬁP ede 95Fe S ‘ter the

l'id
'[:'[r?:aﬂ;/g?o?lcjrian A% ?ﬁ ﬁglaéﬁ\%ats% gfﬁ'hﬁ%ﬁg%olfﬁas&a &?ggé’@ c]:eirClreeduced
pressure, ,iREEERY QQE%Q{:QQnéd:.|-6Polymerizat:|.on activity per zirconium

10 atomwas foundtobel.6 X 10’ g/mol-Zr/hour, and polymerization
activity per the solid catalyst component was found to be 494
g/g-solidcatalyst component/hour. Further, the obtainedolefin
polymer showed, SCB = 6.37, Mw = 84700, Mw/Mn = 2.82, MFR = 1.35,
MFRR = 38.0 and SR = 1.51.

15 [Example 14]

(1) Production of contact product (e)
In a 200 ml four necked £flask, which had been dried under
reduced pressure and thereafter purged with argon, 40 ml (80
mmol) of a hexane solution of diethylzinc (2 mol/l) and 40
20 ml of tetrahydrofuran were introduced, cooled to 3C and
stirred. To the mixture, 1.15ml (63.8 mmol) of H,O was dropped
theretoat arateof 0.54ml/hour. After completionof dropping,
the mixture was gradually heated to raise the temperature
to ambient temperature and stirred for 2 hours, and further
95 stirred at 40C for 1.8 hours. After cooling to 24C, 6.9 ml

(16.1 mmol) of a tetrahydrofuran solution of
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g of a component (A). Elenentary analysis revealed Zn = 1. 5 mol/g 20 and
F=1.2 mol/g. (3) Polynerization Polynerization of Exanple 3 (3) was
repeat ed, except that 16.7 ng of the conponent (A) obtained in the above
Exanple 14 (2) was used as a solid catal yst conponent, a gas conposition
25 in the system found by gas chromatography was conposed of hydrogen = 0.
516 nol % and 1 -butene = 2. 4 9 nol % and a hydrogen concentration of the
et hyl ene/ hydrogen m xed gas was 0.198 nol % 173 As a result, 5. 5 g of an
ol ef in polyner havinqyg good particle property was obtaine

d.
Pol yner i zrehsafdaanarienet (Z +TdMdml hies dasPreduhierstreat @ Ta%e o7
g/ mol - Zr/ hoyr, —an ol ynmerization ctivity per_ the.soligd catalyst
conp(ﬁnentoﬁla 7% 3UA /F‘Bu @ & §/°"&’?1%%+?‘a %gtcg]f%?lggnp Iﬁ‘gn't"%f%igﬁre.
Further, 1 l.ned_ pl g I S = 03 MV Wh
= 2. 30, Mﬁﬁgzggigjﬁ‘,% iﬁl@ C $576 2. 405Eg %8@4&}@%%&%%5% 1 °6‘£F)>r§§d3ct i on
of contacf,Rreduginddy) AdahBed pesHurde OW VELEEd1k ldmpodnE£hwagd been
dried under reduced pressure and thereafter purged with argon, 40 m (80
mol ) of aeheyedeny @1kt 01 &t 10hetdryd AierdL tot | Hhares4ltimg eblid
tetrahydrof uran were introduced, cooled to 30C and stirred. To the
mi xt ure, was2briedBoie® reduice bprE2GuNEstdrdhpeurssatld@to shexebat e of
0. 54 m/hour. Af ter conpletion of dropping, the mxture was gradually
heat ed t oob4iRrdaime & cspbt@t BFEAUCE -anbi ent tenperature and stirred f or 2.

2 hours, ?99 ﬁEBHGEEiog of component (A)

In a 50 ml four necked flask, which had been dried under
10 reduced pressure and thereafter purged with nitrogen, 2.92 g
of the solid product obtained in the above Example 14 (1) and
30 ml of tetrahydrofuran were introduced and stirred. To the
mixture, 2.84 g of the same lot heat-treated silica as that used
in Example 3 (2) was added. The mixture was heated to 40C and
15 stirred for 2hours. Thereafter, the liquid component was removed,
and thereafter the remaining solid component was washed 5 times
with each 30 ml of tetrahydrofuran. The residue was dried for
8 hours at 120C under reduced pressure, thereby obtaining 3.16
g of a component (A). Elementary analysis revealedZn=1.5mmol/g

20 and F = 1.2 mmol/g.

(3) Polymerization
Polymerization of Example 3 (3) was repeated, except that
16.7 mg of the component (A) obtained in the above Example 14
(2) was used as a solid catalyst component, a gas composition
25 inthe systemfoundbygas chromatographywas composed of hydrogen
=0.516mol%andl-butene=2.49mol%, and ahydrogen concentration

of the ethylene/hydrogen mixed gas was 0.198 mol%.
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stirred at 400C f or 1. 5 hours. Af ter cooling to 25 C, 8. 6 nm (20.0
nmmol ) of a tetrahydrofuran solution of 20 pentaf |uorophenol (2. 33 nol/1)
was dropped thereto at a rate of 17. 2 m/hour. Af ter conpletion of
dropping, the mxture was stirred at 40 - Cfor 2 hours and allowed to
stand for 84 hours. Under reduced pressure, a volatile conponent was
renoved by distillation, andthereafter, the resulting solid 25 was dried
under reduced pressure f or 8 hours at 1201C, thereby obtaining a solid

oroduct (2 FTRGHSILSn s OIMRGTLy (Ao L0440 S0 Lol Rsared 1| ask

whi ch had been uced pressure-an W t h

argon, 3ﬁ%§e9fc W dthdd OBPLyr 2 ¥etbrd T d e ARP Pe rE¥a TR itm (1)

and 30 tetrahydrof uran were 1 ntroduced and stirred. To the m xture,
5 2.90 g SfohhRsSASEnA % BEAL, 1tr<eqlbe@/ﬁllolll-@%/@%utﬂ)aan&§%dymar&&%mb% 3 (2)
was added. The m xture was heated to 400C and stirred Tor~ 2 hours.

Ther eaf t esictiMetyipet doomadiencavalysenovagonant wabef@mid ero thee 320mai ni ng
solid conponent was washed 5 tinmes with each 30 m of tetrahydrofuran. The
resi dde wasgesobildcartadystidompenentthd@d. BuCtbedertheedbtatngd odefiia

t hereby obtaining a conponent gA). El ementary analysis revealed Zn = 2.4
mol / g aneolymer Zhowathl SEB  3) 350l Mvrer 62600 oMWIdINy rred i 3t MBR of2 -BRanpl e 3
(3) was repeated, except that 15 16.6 ng of the conponent (A) obtained in
the aboveMBRRBnpl 8016 ap9)SRas 4sBA-as a solid catal yst component, a gas
ﬁ;g?g;;;lPExahBlghf5?ySten]f ound by gas chromat ography was conposed of

(1) Production of contact product (e)

10 In a 200 ml four necked flask, which had been dried under
reduced pressure and thereafter purged with argon, 40 ml (80
mmol) of a hexane solution of diethylzinc (2 mol/l) and 40
ml of tetrahydrofuran were introduced, cooled to 3C and
stirred. To the mixture, 1.26ml (69.9 mmol) of H,O was dropped

15 theretoatarateof0.54ml/hour. After completionof dropping,
the mixture was gradually heated to raise the temperature
to amblent temperature and stirred for 2.2 hours, and further
stirred at 40C for 1.5 hours. After cooling to 25C, 8.6 ml
(20.0 mmol) of a tetrahydrofuran solution of

20 pentafluorophenol (2.33 mol/l) was dropped thereto at a rate
of 17.2 ml/hour. After completion of dropping, the mixture
was stirred at 40C for 2 hours and allowed to stand for 84
hours. Under reduced pressure, a volatile component was
removed by distillation, and thereafter, the resulting solid

25 was dried under reduced pressure for 8 hours at 120C, thereby

obtaining a solid product.

(2) Production of component (A)
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= 0. 56 0m.%and 1 -butene = 2. 8 0 nol % and a hydrogen concentration
of the ethyl ene/ hydrogen m xed gas was 0.193 nmol % 20 As a result, 12.6 ¢
of an olefin polymer having a good particle property was obtained.

Pol ynmeri zation activity per zirconiumatomwas found to be 2.5 X 107

g/ nol -Zr/ hour, and polynerization activity per the solid catalyst
conponent was f ound to be 7 5 9 g/ g - solid catalys t conponent /hour.
Further, the 25 obtained olef in polynmer showed, SCB = 12. 1, Mwv = 108000,

MV M = 4.76, MR Soomil§ouwmk'eg‘kl‘hsq{‘dwﬁgch hadZpedd i@ mRlaR 161 (1)

Productlon of contact product (e) f our necked flask, which

had been E'éaﬁée&n bsstiedusrd meﬁéalfeeﬁ apf tierafybged e iy argon, 40
m (80 ? a hexane sol ution of qu €@d2|nc (gﬂﬁilll) ang’40 m of

tetr ahydr eﬁurwlmrmdmcwchmeaﬂnmdlredhbo aBGGeaEﬂamplLér 18d(1 Tartda0

m xture, 1. 44 m (79. 9 mmol) of H20 was dropped thereto at a rate of O.
54 nl / houml offte Eralvydnd £¢ramwelredmipmdured ahd sitilrmede Trthgmddutalriey
heated to raise the tenperature 10 to anmbient tenperature and stirred for 2
hour s,5 and- POra pEithessame detheain treated sildcaqnyg shahusad pdiiarmplico 26cC,
6.9 m (16.1 mmol ) of a tetrahydrofuran sol ution of . pentaf Iuorophenol

(2.33 nol B1§2 M@Sdaégséd Th%r"&’btlbﬁe ¥asaheatgfl 19 499[’91 pREUTtime@ for

COTDL 11 00 Bogar oo et M ol MBahA Tl PRGBS

conponent ¥as. kARG nggiﬁihblﬁl:ﬂfcoﬁﬂgngn‘f:rﬁ?g 8EneliPrifay Wiithg solid
each 30 ml of tetrahydrofuran. The residue was dried for 8.5

10 hours at 120C under reduced pressure, thereby obtaining a
component (A). Elementary analysis revealed Zn = 2.4 mmol/g and
F = 3.1 mmol/g.

(3) Polymerization
Polymerization of Example 3 (3) was repeated, except that

15 16.6 mg of the component (A) obtained in the above Example 15
(2) was used as a solid catalyst component, a gas composition
in the system found by gas chromatography was composed of hydrogen
=0.560mol% andl-butene=2.80mol%, andahydrogenconcentration
of the ethylehe/hydrogen mixed gas was 0.193 molk.

20 As a result, 12.6 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 2.5 X 10’ g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was
found to be 759 g/g-solid catalyst component/hour. Further, the

25 obtained olefin polymer showed, SCB = 12.1, Mw = 108000, Mw/Mn

= 4.76, MFR = 0.415, MFRR = 74.4 and SR = 1.22.
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was dried under reduced pressure f or 8 hours at 1200C, thereby obtaining
a solid product. 20 (2) Production of conmponent (A) In a 50 m four necked
f1 ask, which had been dried under reduced pressure and thereafter purged
with nitrogen, 3.04 g of the solid product obtained in the above Exanpl e
16 (1) and 30 m of tetrahydrofuran were introduced and stirred. To the 25
m xture, 3.07 g of the sane lot heat-treated silica as that used in
Exanple 3 (2) was added. The m xture was heated to 40 O C and stirred f or
2 hours. [pesppiet£g] the liquid conponent was renpved, 176 and thereafter
t he remai ni ng SO|Id conponent was washed 5 tlnes with each 30 m of

tetrahydrPiEr leéﬁ” e@&ﬁgagE'§%'%ﬁbt purs at 120t under reduced
er

pressure, tal ni ng a conp nent (A) . Elenentary

anal ysis r eveaiﬁ% £00MmB fo’ixm'c/l&d 5139@1 Fyiiiénth 4@ deh abded under

Pol ymeri zation Pol ymeri zation of Exanple 3 (3) was repeated, except that

18. 4 ny péatbedcpressetie 4A ThéabaEdernphhgedbwythRwgohe 4G ml 2Bovas
used as a solid catal yst conponent, a gas conposition 10 in the systemf

ound By gamoihroffadogeaphe waduddmposdd difetiywiaira (2 01417 3ndpKhO and 1
-butene = 2. 4 8 nolt, and a hydrogen concentration of the
et hyl ene/ MydpEgée trahurrpiuras weres irdnedyeed, resaled £ By andn

OLeT 10, POLEIEE IR O%, G020l P OBl 85 PhEh DE mgpeg 1
01O 2 DR B YDA S PR XPBE Ui B0k L6nea Bhysb s
the mixture was gradually heated to raise the temperature
10 to ambient temperature and stirred for 2 hours, and further
stirred at 40°C for 1.5 hours. After cooling to 26C, 6.9 ml
(16.1 mmol) of a tetrahydrofuran solution of
pentafluorophenol (2.33 mol/1l) was dropped thereto at a rate
of 17.9 ml/hour. After completion of dropping, the mixture
15 was stirred at 40C for 2 hours and allowed to stand for 10
hours. Under reduced pressure, a volatile component was
removed by distillation, and thereafter, the resulting solid
was dried under reduced pressure for 8 hours at 120C, thereby

obtaining a solid product.
20 (2) Production of component (A)

In a 50 ml four necked flask, which had been dried under

reduced pressure and thereafter purged with nitrogen, 3.04 g

of the solid product obtained in the above Example 16 (1) and

30 ml of tetrahydrofuran were introduced and stirred. To the

25 mixture, 3.07 g of the same lot heat-treated silica as that used

in Example 3 (2) was added. The mixture was heated to 40C and

stirred for 2 hours. Thereafter, the liquid component was removed,
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obtai ned ol ef in polyner showed, SCB = 11. 7, Mwv = 108000, MnW Mh = 4.69,
MFR = 1.04, MFRR = 31.9 and SR = 1.23. 20 [Exanple 17] (1) Production of
contact product (e) In a 200 m f our necked f |ask, which had been dried
under reduced pressure and thereafter purged with argon, 40 mi (80 nmol)
of a hexane solution of diethylzinc (2 nol/1) and 53.6 25 m of
tetrahydrofuran were Introduced, cooled to -530C and stirred. To the

m xture was dropped 17.2 m (40.1 muol) of 177 a tetrahydrof uran sol ution

of pent afaﬁé’ogh%%%%i‘&'ﬁé gl{l%é%n{g}!r{i]r)g 58818 é&ﬁﬁ%ﬁgéh%as%%ﬂéé@ tifbEer

conpl etion m xXture was gra eated to raise the

tenper at Y QadHMAIERE Bf@@fﬁéh‘?&réﬂ@rﬁﬁl rigsl HeiiidudIQidsS araed Eget her 5
stirred at 40cCf or 0. 5 hour. Ar ter cooling to 179C, 1. 08 mi (60. O

nmol ) of §2Qasafrnereduhierataidde @ prals@uel ,Othéte By /dWilininy 31 €5

conpl etion of dropping, the mxture was gradually heated to anbient

t enper at ug 6f sstompenefiv( A .IBlementary henlysismelealte®dBNG 3. pmmbelligur, and
thereaf ter allowed to stand at anbient 10 tenperature f or 12 hours. As a
resul b, samdrnfent208 mmelfgl ask was separated into a yellow transparent
liquid product and a brown gel product. Then, 72% by volune of the yellow
t ranspar efd) | Pelymept st and t he whol e of the brown gel product were

separated fromeach other and placed jnto different flasks purged with
ni trogen, respet@t¥Resizakien c\ﬁe‘?"éa’l‘Ptﬁt3e&}?6"arseﬁ598aséegole&ﬁ‘f?& Eg onent

oy Lot 50 R (B9 G Eadd s g B g 8 ¢
(2) was used as a solid catalyst component, a gas composition
10 inthe systemfoundbygaschromatographywas composed of hydrogen
=0.473mol%andl-butene=2.48mol%, andahydrogenconcentration
of the ethylene/hydrogen mixed gas was 0.198 mol%.
As a result, 15.7 g of an olefin polymer having a good
particle property was obtailned. Polymerization activity per
15 zirconium atom was found to be 3.1 X 10’ g/mol-Zr/hour, and
polymerization activity per the sollid catalyst component was
found to be 853 g/g-solid catalyst component/hour. Further, the
obtained olefin polymer showed, SCB = 11.7, Mw = 108000, Mw/Mn
= 4.69, MFR = 1.04, MFRR = 31.9 and SR = 1.23.

20 [Example 17]

(1) Production of contact product (e)
In a 200 ml four necked flask, which had been dried under
reduced pressure and thereafter purged with argon, 40 ml (80
mmol) of a hexane solution of diethylzinc (2 mol/l) and 53.6
26 ml of tetrahydrofuran were introduced, cooled to -53C and

stirred. To the mixture was dropped 17.2 ml (40.1 mmol) of
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mxed with 80 m of tetrahydrofuran to be dissolved, and the 20 resulting
solution was added to the solid product originated f romthe brown gel
product. The m xture was stirred at ambient tenperature for 48 hours.
Thereby, a content of the flask turned into an orange turbid product and a
smal | amount of a powdery product having a skin color. Under reduced
pressure, 25 a volatile conponent was renoved by distillation, and
thereafter, the residue was dried under reduced pressure for 8 hours at

(A 1n"a SeanEanRraEEad So Sk SafiReRbatiiar Mach G rludda o e
bt o ned Th % i b afe tie arpra el 1Rt BBlpTEe foh Be BEobRingfy HheR POV
i ntroduceg; 2Rt WdLhrd@uiley Rebltdd® td 891 8e0tnbheespirdtire to

heat-treated silica as that used O in Exanple 3 (2) was added. The m xture
was heat edmboed® Cempbrsturecdntl et iktwdirSor Theheafrst,erand heunthkénre was
allowed to stand, thereby precipitating a solid conponent. At the tine
when d@n 18timredf ate4bdi ween G 5 dyeur of Afher reel bigated 6l d -@$npdnent
and an upper layer of a slurry portion appeared, the upper slurry portion
was renmovEA0 . Paerehl oEHGYe$ ﬂaﬂﬂﬂ?%geE&FPi%ﬁadiﬁt%ggﬁg83a‘“i’-i’PPBF.' For

COMD!EL1 B 20T ¥ oL SHL AR Sle M BUIRR A RARBEYE
e B STy 9L CoRURRRES Sedrpbeiol erny suchungisingas
i [trationgwasyCardd2d hour, and thereafter allowed to stand at ambient
10 temperature for 12 hours. As a result, a content of the flask
was separated into a yellow transparent liquid product and
a brown gel product. Then, 72% by volume of the yellow
transparent liquid product and the whole of the brown gel
product were separated from each other and placed into
15 different flasks purged with nitrogen, respectively. Both
were treated to remove a volatile component by distillation
and dried for 11 hours at 120C. Thereafter, the solid product
originated from the yellow transparent liquid product was
mixed with 80 ml of tetrahydrofuran to be dissolved, and the
20 resulting solution was added to the solid product originated
from the brown gel product. The mixture was stirred at ambient
temperature for 48 hours. Thereby, a content of the flask
turned into an orange turbid product and a small amount of
a powdery product having a skin color. Under reduced pressure,
25 a volatile component was removed by distillation, and

thereafter, the residue was dried under reduced pressure for

8 hours at 120C, thereby obtaining a solid product.
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out using a filter. The above washi ng operation was repeated 5 tinmes. The
residue was dried for 8 hours at 120cC under reduced 20 pressure, thereby
obtaining 3. 7 5 g of a conponent (A) . Elenentary analysis revealed Zn =
2.1 mol/g, and F = 2.7 mmol /g. (3) Polynerization Polynerization of
Exanple 3 (3) was repeated, except that 17.6 ng of the conponent (A)
obtained in the above Exanple 17 25 (2) was used as a solid catalyst
conponent, a gas conposition in the systemf ound by gas chromatography was

conposed h 18490F I nd 1-butene = 2. 89 nold, and a
hydr ogen g%%cggﬁggggoéz SF ?ﬁgié?ﬁgﬁegéﬁhydrogen m xed gas was 0.195 nol d.

As a result, 6014 g 5f maneBLef hdcROs WRIsHaWHIG A hd@0Hee R &d uiidaPerty
was obt ai ned. Polynerization activity per 5 zirconiumatomwas found to be

1.2 X 108rghaekdZprBestireaafldpohyfeat et i pirGed iwitly mefrdden sof ixh Gat al yst
conponent was found to be 3430 g/g-solid catal yst conmponent/hour. Further,
t he obt ai n€dtbéedohidpgnoduct ived neSCRn=theé. 8pboiy ExadgDO017 (MY Mnd 4. 11,
MR = 0.463, MFRR = 69.7 and SR = 1.21. 10 [Exanple 18] (1) Production of
cont adt pBOdudt of ejetnahy@oofuran overecbikbrpduced, amhisthitreail bdm tdve ed
under reduced pressure and thereafter purged with argon, 40 mi (80 nmol)
of a hexaMéx&y¥retidr8dO of dhgypamaclqhaatr treangdsslblaa ag that used

tetrahydrofuran were_ introduced, cooled to -60t and_ stirred. T,

th
mixture va® BFOBREE 342 was 289sdyBhe BHXEUTe NahRAteCLEanteh @idn of

pent af | UOL QpUARle % RAuHB. ithlrdle fbo! 2o Albscbhord Wild IPHSne bbb Y TP o1 O
pPpI Ng, e

thereby precipitating a solid component. At the time when an
10 interface between a layer of the precipitated solid component
and an upper layer of a slurry portion appeared, the upper slurry
portionwas removed. Thereafter, filtrationwascarriedoutusing
a filter. For completing washing, 30 ml of tetrahydrofuran was
added to the residue, and the mixture was stirred, and thereafter
15 allowed to stand, thereby precipitating a solid component, and
then the upper slurry portion was removed similarly at the time
when the interface appeared. Thereafter, filtration was carried
out using a filter. The above washing operation was repeated
5 times. The residue was dried for 8 hours at 120C under reduced
20 pressure, therebyobtaining3.75gof acomponent (A). Elementary
analysis revealed Zn = 2.1 mmol/g, and F = 2.7 mmol/g.
(3) Polymerization
Polymerization of Example 3 (3) was repeated, except that
17.6 mg of the component (A) obtalned in the above Example 17
25 (2) was used as a solid catalyst component, a gas composition

in the system found by gas chromatography was composed of hydrogen
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m xture was gradually heated to raise the tenperature to 20 anbi ent
tenperature and stirred for 3.2 hours, and further stirred at 40- C for O.
B hour. After cooling to 20cC, 1.08 m  (60.0 mmol) of H20 was dropped
thereto at a rate of 0. 81 m/hour. After conpletion of dropping, the

m xture was gradually heated to anbient tenperature, stirred for 2. 3
hours, further stirred 25 at 500C for 1 hour, and thereafter allowed to
stand all night at anbient tenperature. As a result, a content of the

flask 180-9,43% kelPaRE 8dpluRkaed: Y84 RW1RT, Wﬁ?&ko BAWdhdantdetlioand a
br own gel product Then, the whol e anount of the yellow transparent |iquid

product apf the %ﬁ&@eﬁwnyarebehhmihéav\@asgwhspIoodlscst méaike separated from
each other and placed into 5 different flasks purged with nitrogen,

respectively. Basha meselt| et edl ¢ cof earp\odl ef iolpadliyneec drgpadmenta lgpod
distillation and dried for 8 hours at 120 - C . Thereafter, the solid
product parglaideedrpperntyhwagebbswinednspadymeriiizgtiie®npaediot tyapemi xed
with 80 m of tetrahydrofuran to be dissol ved, and the 10 resulting

sol ut idon aAscadden astomhwasofpungdr sqube a&r ﬂgPﬁqathad g/modoifry/heuay, o @ dgel

product. The m xture was stirred at anbi ent erature for 67 hours
Ther eby, BOLEMEEAEALEOPNRCFIYIKY PEF n%‘beﬁﬂloi‘imré%r t‘iﬂ"&%eﬁ‘r #@& and a

[ 1 f d d
oSt o EBnalto e IS Q) RIS SRARLE BB Mug ] Btk
1oo0c { e GBLAERLANGLIRIN (b0 Y Rio PR HOEeR L OFG 6 “r@”od&i F”%??r o
conponentmigAMn = 4.11, MFR = 0.463, MFRR = 69.7 and SR = 1.21.

10 [Example 18]

(1) Production of contact product (e)
In a 200 ml four necked flask, which had been dried under
reduced pressure and thereafter purged with argon, 40 ml (80
mmol) of a hexane solution of diethylzinc (2 mol/l) and 53.6
15 ml of tetrahydrofuran were introduced, cooled to -60C and
stirred. To the mixture was dropped 17.2 ml (40.2 mmol) of
a tetrahydrofuran solution of pentafluorophenol (2.34mol/1)
at a rate of 41.3 ml/hour, After completion of dropping, the
mixture was gradually heated to raise the temperature to
20 ambient temperature and stirred for 3.2 hours, and further
stirred at 40C for 0.5 hour. After cooling to 20C, 1.08 ml
(60.0mmol) of H,Owas dropped theretoatarateof 0.81ml/hour.
Aftercompletionof dropping, themixturewas graduallyheated
toambient temperature, stirredfor 2.3 hours, furtherstirred
25 at 50C for 1 hour, and thereafter allowed to stand all night

at amblent temperature. As a result, a content of the flask
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I'n a 50 nl four necked flask, which had been dried under 20 reduced
pressure and thereafter purged with argon, 4.44 g of +the solid product
abt ai ned in the above Exanple 18 (1) and 30 m of tetrahydrof uran were
i ntroduced and stirred. To the m xture, 3.24 g of the sane |ot
heat-treated silica as that used in Exanple 3 (2) was added. The m xture
was heated to 40 C and stirred for 25 2 hours. Then, af ter renoving the
| i qui d conponent, the solid conponent was washed 5 tinmes with each 30 m

f tetrahydrof e L id i ed f 1200
Ceduced pFEESTPBATEELY by SBIACH g S SeARORbrt LERLS BFORBRGARS
| ysi d = E = I i zati
Por ynr 251 Pt Sednm 2o ) *ada’T Ene, wmbre HRot of) cbY PRI The

conponent ¢4 spardided sigh 1§ r3RRE: BRABhe WholbZdmdEst USEEIRS bR oW | d
catal yst conponent, a gas conposition in the systemfound by gas

chr omat 0ggaphy reas cao e G e a 1y @ gEfom—e &ch 538h 8kl dnanglaced ento- 2. 66
nol d, and a hydrogen concentration of the ethylene/hydrogen m xed gas was
0. 184 5ol differenta flessk s, p@tg8dgwathanidireigen patesmpechavedy .a Byddd
particle property was obtai ned. Polynerization activity per zirconiumatom
was foundWesepkrgated to7remav¥e- ZVebatlilgngompengntr PYadishiddaitdiony per

thesolidctlsh onponent wa % d&%be 960 g/.g-sol.i.d catal yst
conponent PROITLBEARESS BPSTEThe Ao TNGEEATE ol Jiith SOHMLETOREE. 15 o
VPR = 0.296, s MR & Ffof 818 PE1Tod ERardpt B € £0uld) pPbadut Lo of
contact proddct (e
mixed with 80 ml of tetrahydrofuran to be dissolved, and the
10 resulting solution was added to the solid product originated
from the brown gel product. The mixture was stirred at ambient
temperature for 67 hours. Thereby, a content of the flask
turned into an orange turbid product and a small amount of
a powdery product having a cream color. Under reduced pressure,
15 a volatile component was removed by distillation, and

thereafter, the residue was dried under reduced pressure for

8 hours at 120°C, thereby obtaining 13.8 g of a solid product.

(2) Production of component (A)
In a 50 ml four necked flask, which had been dried under
20 reduced pressure and thereafter purged with argon, 4.44 g of
the solid product obtained in the above Example 18 (1) and 30
ml of tetrahydrofuran were introduced and stirred. To the mixture,
3.24 gof the same lot heat-treated silica as that used in Example
3 (2) was added. The mixture was heated to 40C and stirred for
25 2 hours. Then, after removing the liquid component, the solid
compoﬁent was washed 5 times with each 30 ml of tetrahydrofuran.

The residue was dried for 8 hours at 120C under reduced pressure,
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In a 200 m four necked flask, which had been dried under 20 reduced
pressure and thereafter purged with argon, 40 mM (80 mol) of a hexane
solution of diethylzinc (2 nol/1) and 53. 6 m of tetrahydrofuran were

i ntroduced, cooled to -65C and stirred. To the m xture was dropped 17.2 ni
(40.2 mol ) of a tetrahydrof uran solution of pentafl uorophenol (2. 34nvi/ 1)
25 at a rate of 41.3 m/hour. After conpletion of dropping, the mxture
was gradually heated to raise the tenperature to 182 anbi ent tenperature

and stir rﬁ?efé’ﬁ%%b%a*l‘ﬂ‘irnﬁ a %%%#Ifo‘r&%?mgg{ A 2)25 %{Eﬂ)@%&?& Pfs Ié".’reggﬁlﬁ_ﬁur -

After cooling to 20 0 C, "1.08 20was” dr opp thereto at

a rate ofgz®. =81, 8 mkOYyg ahl Fee gompPmAbLeg.of dropping, the mxture was
gradually heated 5 to anbient tenperature, stirred f or 2. 3 hours, further

stirred @8)588Gnherizaboon, and thereaf ter allowed to stand all night at
anbient tenperature. As a result, a content of the flask .was separated
into a yell ow tPalwpereaationgwilEpanplet3 430 wanrepanyedoiéxceptodhat. Then,
28% by volunme of the yellow 10 transparent |iquid product was taken out of
t he fl5askl6 ahidng @firibheucomponend yal)| owtainadpincrhe |ahpteal Exagwdet 18nd t he
orange oily product was treated to renove a volatile conponent by

distill at f%h AR WRek@sufdeprliedeR bl BF BIAFRCRRRL 8 TGRS Copposifion

Thereafter hhe solidfgroggct was nixeg mﬁthe80 15 n of(%§%%a5¥ﬂrofuran to
be di ssol VRGReHVE HHLEPURE PY 975 CREPTE F OAT FRRY ¥AS,GuP e dfitogen
tenperaturg 35,09 H&E:-gulgﬁ %b%’:s&gS%t %E’.]Ra]é’fu &PSgéhg%c‘e&{ft%@i'oﬂto an
orange transparen I qui d product® and a $ma atrount "of a creantcol ored
powdery pspALcs - e LRYEENE PHYEBHgRACRSHER: gBs was 0.184 mols.

10 As a result, 31.3 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 6.3 X 10’ g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was
found to be 1960 g/g-so0lid catalyst component/hour. Further,

15 the obtained olefin polymer showed, SCB = 12.9, MFR = 0.296,

MFRR = 76.0 and SR = 1.23.

[Example 19]

(1) Production of contact product (e)
In a 200 ml four necked flask, which had been dried under
20 reduced pressure and thereafter purged with argon, 40 ml (80
mmol) of a hexane solution of diethylzinc (2 mol/1l) and 53.6
ml of tetrahydrofuran were introduced, cooled to -65C and
stirred. To the mixture was dropped 17.2 ml (40.2 mmol) of
a tetrahydrofuran solution of pentafluorophenol (2.34mol/1)
25 at a rate of 41.3 ml/hour. After completion of dropping, the

mixture was gradually heated to raise the temperature to
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20 vol atil e conponent was renoved by distillation, and thereafter, the
resi due was dried under reduced pressure for 8 hours at 120'C - As a
result, 10. 5 g of a solid product was obtained. (2) Production of
conmponent (A) 25 In a 50 m four necked flask, which had been dried under
reduced pressure and thereafter purged with argon, 4.30 g of the solid
product obtained in the above Exanple 19 (1) and 30 183 m of tetrahydrof
uran were introduced and stirred. To the m xture, 2.96 g of the same | ot

h t t | t hat d dd t

Mo et apadny Teabanatins ana 0y fr oA for 3 (A nbarea: andnEoragm | ©
t t

Sffﬁoggghsgﬁ‘?re%”?*e?&‘?é"‘%%P‘?;? 5 holF L SIBPLED %ﬁ%@sgf%f H‘t&:)rgsat

120cC undegg , psevses o&rﬁzwasdﬁc;ﬁeedwhe%%wa rﬁwgﬁwwmi@our

El enent ary anal ysis revealed Zzn = 2.4 mmwl /g, a

Pol yneri zakiem d&nﬁ’péymehlozﬁaarepp@hgaﬂwh@x%dr@wwgﬁa@ﬁﬂﬁﬁhea&@@pt t hat
11. 4 ng of the conponent (A) obtained in the above Exanple 19 (2) was

used ds atsdmhien&abmgbnarmmmest;nrqﬁﬁorGm&hnmrsnfuntnémssysremf ound
by gas chronatﬁﬁraphy was conposed of hydrogen 0. 541 mol % and 1 -butene
= 2. 73 nBE%O hnfar Hyhp@}gena@érk@m-aﬂgﬁ alkowed: te shand edd/ hjyaghdgen

m xed gas As a result, 61.Q g of an olefin Eolyner haV|ng a

good  par P‘éﬂ?@bbﬁaaeggwfm%% B2 BEEJ AaCOBt Stk OF thepgias
zi rconi um,gLo feang 14 g% 498 L2 41/ PPYLs a?PPoaYY TR Zati on
CRBaE el e 8 R

activity per conmponen
an orange oily product. Then, 28% by volume of the yellow

10 transparent liquid product was taken out of the flask, and
a mixture of the yellow transparent liquid pfoduct and the
orange oily product was treated to remove a volatile component
by distillation and dried under reduced pressure for 8 hours
at 120C. Thereafter, the solid product was mixed with 80

15 ml of tetrahydrofuran to be dissolved, and the resulting
solution was stirred at ambient temperature for 67 hours.
Thereby, a content of the flask turned into an orange
transparent liquid product and a small amount of a
cream-colored powdery product. Under reduced pressure, a

20 wvolatile component was removed by distillation, and
thereafter, the residue was dried under reduced pressure for
8 hours at 120C. As a result, 10.5 g of a solid product was

obtained.

(2) Production of component (A)
25 In a 50 ml four necked flask, which had been dried under
reduced pressure and thereafter purged with argon, 4.30 g of

the solid product obtained in the above Example 19 (1) and 30
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20 found to be 5350 g/g-solid catal yst conponent/hour. Further, the
obt ai ned ol efin polyner showed, SCB = 15.9, MFR = 0.866, MRR = 62.5 and
SR = 1.25. [Exanple 20] (1) Production of contact product (e) 25 In a 200
m four necked flask, which had been dried under reduced pressure and
thereafter purged with argon, 4 0 m (80 184 mmol) of a hexane sol ution of
diethylzinc (2 nol/1) and 53. 6 m of tetrahydrofuran were introduced,
cooled to -68OC and stirred. To the m xture was dropped 17.2 m (40.2

mmol ) of Ffiélefvﬁ@f%&fof{{ﬁh gL-atiy %oafua%%rgﬁ@ h!?%@ﬁh%‘%o{:%é%iﬁu%”l) =

at a rate of [ hour ter conpletion o m xture was

gradual | yp h@@‘iﬁﬂf tHeFHRE bR d MY UYL i Picay €Rhit h%@aemh%ﬁ.pqed
stirred for 3.2 hours, and further stirred at 40 O Cf or 0. 5 hour. Af

ter cooliag praac&idéd Ofhdrimixt@e RaBMMéatod tRQ0ES sh@rpad-Adiereo at a
rate of 0. 81 m/hour. 10 Af ter conpletion of dropping, the m xture was

gr adual | y2 heatresd Thereabient tlepdgatidreompoénemedvasoredoted; sand theher
stirred at 50 0 Cfor 1 hour, and thereafter allowed to stand all night

at ambi enthe capdidt gomponend weasulvwaskedoht shmesf wiltd feactk 30amlsefar at ed
into a yell ow transparent |IC]UI d product and 15 an orange oily product
Then, 8%%91‘@1@17 wran h&hear ue Waﬁs%%ﬂr%hforlﬂqmwr@ﬁctdlm%\msdeaken out

f the f t f ot L ow t i gquid product and
Che or artieatsed BroRuEe bk rf{é’%pﬁ%#ﬁ@%géﬁﬁ% BrEAL: BORmeREREY by

di stlllatélﬁly%@g ;_j%{,gg #d% regugerqmgi?gsuggdf FOL _90%81;8.& 120r. As

a result prodiuct was’ obta
(3) Polymerization

10 Polymerization of Examplé 3 (3) was repeated, except that
11.4 mg of the component (A) obtained in the above Example 19
(2) was used as a solid catalyst component, a gas composition
in the system found by gas chromatography was composed of hydrogen
=0.541mol¥and l-butene=2.73mol%, andahydrogen concentration
15 of the ethylene/hydrogen mixed gas was 0.184 mol%.

As a result, 61.0 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 1.2 X 10°® g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was

20 found to be 5350 g/g-solid catalyst component/hour. Further,
the obtained olefin polymer showed, SCB = 15.9, MFR = 0.866,
MFRR = 62.5 and SR = 1.25.

[Example 20]

(1) Production of contact product (e)
25 Ina 200 ml four necked flask, which had been dried under

reduced pressure and thereafter purged with argon, 40 ml (80

184



(2) Production of conmponent (A) In a 50 m four necked flask, which had
been dried under reduced pressure and thereafter purged with argon, 4.40 g
of the solid product obtained in the above Exanple 20 (1) and 30 25 m of
tetrahydrof uran were introduced and stirred. To the m xture, 2.81 g of
the sane |lot heat-treated silica as that used in Exanple 3 (2) was added.
The m xture was heated to 40 - Cand st irred for 185 2 hours. Thereafter,
the liquid conponent was renoved, and then the solid conponent was washed

T R e B S e PP T
except tnE 084 B R e R Aol PRy S rE e S 1 IR TR e 20

(2) was ugedraed I ithd diBltiete GPAPAIELHpped 89S 2ca&pgabt.izon.m&m toze
system f ound by gas chromat ography was conposed of hydrogen 10

=0. 564nv| ¥aretlr Ay apoEdran®b Yutant Gf bptitaFlucosskahoat (D34 abit/l1e
et hyl ene/ hydrogen m xed gas was 0.193 nolt. As a result, 53.6 g of an
ol ef i rb pobynerrdteeiafy 44 .Goud /hpart i Alfd epr cpaplye tiaen oift dnegding, the
Pol ymeri zation activity per _zirconiumatomwas found to be 1.1 X 108
g/ nol - Zr | RdFturshyas ppdulilyatientedtiQi ¥giper thige temperateney §p

OO S s i DB 36500 S 0k £3E50 StngamRonent By LurLier
and SR = 142} ddP5aMRbT 244120 . 6o BEOMKEL LR 861 £RY! 8612810 dUCTod G
(60.0mmol) of H,Owas dropped theretoat arateof 0.81ml/hour.
10 Aftercompletionof dropping, themixturewasgraduallyheated
to ambient temperature, stirred for 2 hours, further stirred
at 50C for 1 hour, and thereafter allowed to stand all night
at ambient temperature. As a result, a content of the flask
was separated into a yellow transparent liquid product and
15 an orange oily product. Then, 28% by volume of the yellow
transparent liquid product was taken out of the flask, and
a mixture of the yellow transparent liquid product and the
orange oily product was treated to remove avolatile component
by distillation, and dried under reduced pressure for 8 hours

20 at 120C. As a result, 10.6 g of a solid product was obtained.

(2) Production of component (A)
In a 50 ml four necked flask, which had been dried under
reduced pressure and thereafter purged with argon, 4.40 g of
the solid product obtained in the above Example 20 (1) and 30
25 mlof tetrahydrofuranwere introduced and stirred. To the mixture,
2.81 g of the same lot heat-treated silica as that used in Example

3 (2) was added. The mixture was heated to 40C and stirred for
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In a 51 four necked flask purged with nitrogen, 1.28 1 of tetrahydrof
uran and 1. 28 1 (2. 55 nol) of a hexane solution of diethylzinc (1.99

nol /1) were introduced and cooled.to -50C. To the m xture was dropped a
solution prepared by 25 dissolving 233.6 g (1.27 nol) of pentafl uorophenol
in 427 m of tetrahydrofuran over 25 mnutes. After conpletion of 186
dropping, the m xture was gradually heated to anbient tenperature, and 500
m of tetrahydrof uran was further added thereto. A solution prepared by

di ssol ving r%rsfngﬂe(:éaf%\%r”D{ﬂe 19q di%ocbm%éﬁeﬁt wis FRIoFR\Ar /b &R nvas

dropped thereto at 5 anmb i ent fenperature fter conpletion of dropplng, the

m xture WaheSkbNAi@d RnpdHditt . wdhdpashedused iRie@SSHItth SachOBat mfie of
conponent was renoved by distillation and the residue was dried under

reduced pteggsdhfatetudalounte 2bsidle wadndriddtolted hbaks&thopo ¥ ainde30C. As
a result, 403 g of a solid 10 product was obtained. (2) Production of

conponentredmced)prasauﬁel tberebgckbdafindsly pucgegonent rfidt)r.ogen, 201.7 ¢
of the solid product obtained in the above Exanple 21 (1) and 3 1 of
t et ralbydr 68) uPahymerézatiedduced and stirred. To the nlxture 15 136 1 g of

the same |lot heat-treated silica_as in that used in anple 1 (2
added. The mi xtﬁ?%mﬁ§lﬁé£9-88 %Ezsemelsrm(ét)lw%aepﬁ@rteﬂ h%lﬁ?%Pt(t

e o5 SR kgl Wb B R AL,
(1) and 23 Ja@ludsd raaé‘%d 58h Y520, Y51 st "LERPYNER: 2nd Gid rcro‘?&osl%lo*he
in the system found by gas chromatographywas composed of hydrogen
10 =0.564mol%¥andl-butene=2.57mol%, andahydrogenconcentration
of the ethylene/hydrogen mixed gas was 0.193 mol%.

As a result, 53.6 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 1.1 X 10°® g/mol-Zr/hour, and

15 polymerization activity per the solid catalyst component was
found to be 3650 g/g-solid catalyst component/hour. Further,
the obtained olefin polymer showed, SCB = 15.7, MFR = 0,396,
MFRR = 86.6 and SR = 1.21.

[Example 21]

20 (1) Production of contact product (e)
In a 5 1 four necked flask purged with nitrogen, 1.28
1l of tetrahydrofuranand1.281 (2.55mo0l) of a hexane solution
of diethylzinc (1.99 mol/l) were introduced and cooled to
-50C. To the mixture was dropped a solution prepared by
25 dissolving 233.6 g (1.27 mol) of pentafluorophenol in 427

ml of tetrahydrofuran over 25 minutes. After completion of
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m xture, 140.4 g of the sanme |lot heat-treated silica as that O used in
Exanple 1 (2) was added. The m xture was heated to 40 C and stirred f or 2
hours. Thereafter, the solid product was allowed 25 to precipitate, and a
slurry portion of the upper |layer was renoved. To the residue was added

t he whol e anmobunt of that obtained in the above Example 21 (2) in a slurry
state. The m xture was stirred, 187 thereafter, the solid conponent was
allowed to precipitate, and a slurry potion of the upper |ayer was

removed. For conpleting washing of . te rah drof uran s, added
t hereto, gﬁépﬁ%&QHe?h%w@i§FPFPeWa§rﬁf%ﬂﬁ? 1%y GGEquife#BBﬁEH to

Pbece’” rakEhg %&%éﬁ%ﬁh&%é&@éﬁ# 2 A AP e b AN s W DD Weheg €
te”ahydf%e Ss Adedoh Qreh ﬁ‘i@s‘bﬂ%i’i‘?&ﬁt 'srgrs 1. émoaqlld
e 2!

product was al to preci a slurry portion the upper

| ayer Wasoree@i%edn Afo tar d@rmytﬁshyaeokmrﬁ“ﬂ& corppepeat tﬂ&'rlég:oaagi ass f
ilter, the residue was dried f or 8 hours at 120 0 C under reduced

pr essu?fe aﬁbmrﬂeswmpeﬁé’ﬂugeof Af toompooreple t(Ah wefs chi:dmmgi Ehenent ary
anal ysis revealed, Zn = 1. 8 mol/g and F = 2. 9 nnnlﬁg
PolynerlzaﬂBGNIESWEﬁyﬂtirzaﬂl@dlﬁn¥BQMpI6nQeF3FQﬁﬂFQ [ﬂ%&%ﬁuréxcépt t hat

18.4 ng of the conponent (A) obtained |n t he above Exanpl e 3) was used
as a sonaoé@tw;g?omaﬁﬁ@masge"@a@e w@&sﬁtﬂlo%atmnﬂ%is%tr 1AY5nd by

gas chronatogr cQnpo dr ogen 15 nol % u ene =
2. 01 nol ¥ r‘?%plaey%y“brl’%ﬁ n 8%?‘?83%1 rpzi%l Bh PZOf%’F Pheoéltrhyl en:%n%o%r ogen m xed
gas was Ogl 93 %or 8 hours at 130°C. As a result, 403 g of a solid

10 product was obtained.

(2) Production of component (A) (1)
In a 5 1 four necked flask purged with nitrogen, 201.7
g of the solid product obtained in the above Example 21 (1) and
-3loftetrahydrofuranwereintroducedandstirred.Tothemixture,
15 136.1 g of the same lot heat-treated silica as in that used in
Examplel(2)wasadded.Themixturewasheatedto40(3andstirred
for 2 hours.
(3) Production of component (A) (ii)
In a 5 1 four necked flask purged with nitrogen, 201.7
20 g of the solid product obtained in the above Example 21 (1) and
3.1 1 of tetrahydrofuran were introduced and stirred. To the
mixture, 140.4 g of the same lot heat-treated silica as that
used in Example 1 (2) was added. The mixture was heated to 40C
andstirred for 2hours. Thereafter, the solidproduct was allowed
25 toprecipitate,andaslurrypo:tionoftheupperlayerwasremoved.
To the residue was added the whole amount of that obtained in

the above Example 21 (2) inaslurrystate. Themixturewas stirred,

187



As a result, 54.5 g of an olefin polyner having a good particle property
was obt ai ned. Polynerization activity per zirconiumatomwas found to be
.1 X 108 g/ nol-Zr/hour, and polynerization activity per the solid

catal yst conmponent was 25 found to be 2960 g/g-solid catalyst

conmponent/ hour. Further, the obtained olefin polyner showed, SCB = 13.9,
Mv = 110000, 188 Mw Mh = 4.35, MFR = 0.194, MFRR = 117 and SR = 1. 18.

[ Exanpl e 22] (1) Polymerization Polynerization of Exanple 3 (3) vvas

above. Exci Eeohtet Sngeo iud hptinerd S PRI 0 DAt RS LI Nnt o

the tolug J}%l}]ste ‘%&o‘ﬂf ofaa%nlfpﬁmih?@%bwéélréml )by eeﬂpqmtmg

dichloride a to a concentration of 2 Urol/m was changed to 1.25

M, a gasy£ONDR§| td ANof ned ficarsytt SFufMiRGddrddad defdit O MBI MARMeAS
conposed of hydrogen= 0. 513 nol % and 1 -butene 3.03 mol % and a

hydr ogen waseiinmid orthef sbhed ;ﬂtd@ﬁcemeiatsydllmgwadntdqxtegaq)jxm@,. 28d nol %
As a result, 72.9 g of an olefin polyner was obtained. Polynerization
actividty persirxpnipentitaom wds tbenduppebe Pay@r MsX remoyetol - Zhehour,
and pol ynerization activity per the solid catal yst co onent was_found to
be 4770 gatlgo‘é@rman‘éwae?wshé@mmewasF@P@ﬁéﬁd zem%ﬁt Eurddero| ef in

0S5 nch SRELatagharot EXARHAS SHjeq SO gnireiu Hre was stirted, T
the solid product was allowed toprecipitate, andaslurryportion
of the upper layer was removed. After removing the liquid

10 component using a glass filter, the residue was dried for 8 hours
at 120C under reduced pressure. As aresult, 372 g of a component
(A) was obtained. Elementary analysis revealed, Zn = 1.8 mmol/g
and F = 2.9 mmol/g.
(3) Polymerization

15 Polymerization of Example 3 (3) was repeated, except that
18.4 mg of the component (A) obtained in the above Example 21
(3) was used as a solid catalyst component, a gas composition
in the system found by gas chromatography was composed of hydrogen
=0.515mol¥andl-butene=2.01mol%, andahydrogenconcentration

20 of the ethylene/hydrogen mixed gas was 0.195 mols%.

As a result, 54.5 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 1.1 X 10° g/mol-Zr/hour, and

_polymerization activity per the solid catalyst component was
25 found to be 2960 g/g-solid catalyst component/hour. Further,

the obtained olefin polymer showed, SCB = 13.9, Mw = 110000,
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Pol ynmeri zation of Exanple 3 (3) was repeated, except that 14.6 ng of the
conponent (A) obtained in the above Exanple 21 (3) was used as a solid
catal yst conmponent, the anount of the 25 toluene solution of racemc

et hyl enebi s(I| -i ndenyl ) zirconium dichloride adjusted to a concentration of
2 Uml/mM was changed 189 to 0.05 ml, a gas conposition in the system found
by gas chromat ography was conposed of hydrogen= 0. 498 nol % and 1 -butene
= 3.02 nol % and a hydrogen concentration of the ethylene/hydrogen m xed

gas vas Gyt 9 D! 035 Al LeAULba EnrgR0=0t19NaRkelni D pOhYTEr having a

good partic property was obfainéd. Pol ynerization activity per zirconium
atom was freamshdéo2pe 8. 2 X 10° g/ rmol - Zr/hour, and pol ynmerization
activity per the solid catal yst conponent was found to be 560 g¢g/g- solid
catal yst coynppsephetr9atioffurther, the obtained olef in 10 pol ymer showed,
SCB = 15.7, Mw = 110000, MM Wn = 3.62, MFR 0.649, MFRR = 58.7 and SR =

1. 26. [ Exanpl e PdilyntdyiPat jorofzBkampled Yapwasarepsatedbengdmet 3hel) was
repeat ed, except that 15 15. 0 ng of the conponent (A) obtained in the
above 5Exahpl @ d of Ihensompoaenids (4 ) sobtdinadalysthe ahsorefxampie adount of
the heptane solution of triisobutylalumnum adjusted to a concentration
of 1 nmol {3 wes useth@ed at §odidscatalysagompepert ¢ i e ameute ofy $hem f

ound by gas_ chronmat ogr aphy was conposed. of hydrogen,2Q = Q. 509 | % and 1
“but ene —tolugne pdutikg afhyapaggﬁ SERYLRPERLALT- 15flenyd) zizcontun

g|t 2?: ﬁnS{J&%%]éfgﬁgqén ejgls&%fgd%% 8@%83;1@5%/%095 ofa ZrE lsngllt/fnlSV}a'g cga%fge%n
to 1.25 ml, a gas composition in the system found by gas
10 chromatography was composed of hydrogen=0.513mol% and 1-butene
= 3.03 mols%, and a hydrogen concentration of the
ethylene/hydrogen mixed gas was 0.197 mol%.
As a result, 72.9 g of an olefin polymer was obtained.
Polymerization activity per zirconium atom was found to be 2.9
15 X 107 g/mol-Zr/hour, and polymerization activity per the solid
catalyst component was found to be 4770 g/g-solid catalyst
component/hour. Further, the obtained -olefin polymer showed,
SCB = 13.4, Mw = 120000, Mw/Mn = 4,26, MFR = 0,326, MFRR = 93.8
and SR = 1.16.
20 [Example 23]
(1) Polymerization
Polymerization of Example 3 (3) was repeated, except that
14.6 mg of the component (A) obtained in the above Example 21
(3) was used as a solid catalyst component, the amount of the

25 toluene solution of racemic ethylenebis(l-indenyl)zirconium

dichloride adjusted to a concentration of 2 /mol/ml was changed
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ﬁarticle property was obtained. Polynerization activity per

Zi rconi um at om

was found to be 6.3 X 107 g/ nol -Zr/ hour, and 25 polynerization activ
t.-he solid catal yst conponent was found to be 2110 g/g-solid catal yst
/[ hour. Further, 190 the obtained ol efin polyner showed, SCB =

conponent
15.0, Mw

= 124000, MM WMnh = 3.79, MFR = 0.183, MFRR = 125 and SR = 1.

ity per

13.

[ Exanpl e 25] (1) Polynerization 5 Polynerization of Exanple 3 (3) was

r epeat ed,

except that 16. 0 ng of the conmponent (A) obtained in the

above

Exanpl e 2, 6%3%& U%Edgé‘é BomBbisd tddhal ikt t ko MEGER RN, ﬂ&aﬁ.@wn Hasf

1-butene was c

gas chr ongy Qs
1.60 nolt,

anged t 0 g, a gas conposition in the syste

ound by

BRGRRIbSHa by dageden Do 5098 mollk idll lbutehst ene =
and a rogen concentratlon of the ethylene/hydrogen m xed gas

was 0. 25 4ol 8. 08s fmdle%sul tand0. @ g lofydedgext ef conpenymrart iloavi nof a ghed

property was obtai ned. Polynerization activity per zirconium atom
was founcethybend/lydrd@en ghimeéd Zgasiowas Qnto9a5mebkyneri zati on activity per
the solid catal yst conponent was found to be 2500 g/g-solid catalxe

particle

conpoﬁent/how’A$%K?ﬁ§ﬂt &r%ggﬁﬁaQﬂﬁf%ﬂE@iﬁmﬁéhyﬁépgﬂﬂﬁ@@PaSEBc 21.0,
Mv = 120000, MV Mh = 3.61, MFR = 150, MFRR = 134 and SR = Exanple
26] 20 (113r%¢§/wérwaz%tqttﬁ?imdyné’ﬂ%ﬁr&ﬁa&fi%%%iéfisw( ?)ermé%rPBBéH

1

t that 16.1 f th A d t he ab
(2) was. Usken HasE QM hoh & gok Lomaehehr 2(PRHE . AthBETyRaRL attd

10

15

20

25

activity per the solid catalyst component was found to be 560
g/g-solidcatalyst component/hour. Further, the obtainedolefin
polymer showed, SCB = 15.7, Mw = 110000, Mw/Mn = 3.62, MFR =
0.649, MFRR = 58.7 and SR = 1.26.

[Example 24]

(1) Polymerization

Polymerization of Example 3 (3) was repeated, except that
15.0 mg of the component (A) obtained in the above Example 21
(3) was used as a solid catalyst component, the amount of the
heptane solution of triisobutylaluminum adjusted to a
concentrationof 1mmol/mlwas changedto4.5ml, agascomposition
in the system found by gas chromatography was composed of hydrogen
=0.509mol%andl-butene=2.84mol%, andahydrogenconcentration
of the ethylene/hydrogen mixed gas was 0.196 mol%.

As a result, 31.7 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 6.3 X 10’ g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was

found to be 2110 g/g-solid catalyst component/hour. Further,
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in the systemf ound by gas chromat ography was conposed of hydrogen 25
=0. 468nol %andl| - but ene=2. 62nol % and a hydrogen concentration of the

et hyl ene/ hydrogen m xed gas was 0.189 nolt. 191 As a result, 83.4 g of an
ol efin polynmer having a good particle property was obtained.

Pol ymeri zation activity per zirconiumatomwas found to be 1.7 X 108

g/ mol -Zr/ hour, and polynerization activity per the solid catal yst
conponent was 5 found to be 5180 g/ g-solid catal yst conponent/hour.

Furt her e do r d, 6, =R 7
MFRR = SOtEQa%g éfh&& %Ei?%&%?(g?z%li é:‘f? Psr(%:tilct_ll%ﬁo ova}(\:/gntlgétQ)O%rloduct

(e) 10 Inu@/fnl= f guronepkad=T bask3pUMERK Wi R sNahEOSRN= 2.13.0f tetrahydr of
uran and 1. 35 1 (2. 7 nol) of a hexane solution of diethylzinc (2 nol/1)

wer e intr peHxaemglandsgooled to -50'C.  To the m xture was dropped a sol ution
prepared by dissolving 248.7 g (1.35 nol) of pentafluorophenol in 390 n

of 15 tet(ahyHodimeramadten 25 m nutes. After conpletion of dropping, the
m xture was gradually heated to anbient tenperature and stirred f or 2. 9
hours,5 and f urPhdymerirgptdiontofiBrampde 3 (Bduvas rapestedoobrAgPt o‘-h@ltoc
using an ice bath, 37.3 g (2.1 nol) of H20 was drogped t heret o over

hours. AfL&r OcBaPEttihm %‘Rﬁn%‘r‘bﬁ&l)nﬁbtﬁﬁéeﬁ kputRe \@Ro%e i B¥uppLe %ITTbI ent

stirred

f h
oorrt M Sy el ten et na 1 dr A s SombhsrE: sheandi Lo it end g ot
and a ye' Ly 955 g{;&dvst%% T@,f;gg%%eeomwsu%ﬁ WheNESs $OPLR A h @R ent

tenperature-an owed
gas chromatography was composed of hydrogen = 0.500 mol% and
10 1-butene = 1.60 mol%, and a hydrogen concentration of the
ethylene/hydrogen mixed gas was 0.25 mols%.

As a result, 40.0 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 8.0 X 10’ g/mol-Zr/hour, and

15 polymerization activity per the solid catalyst component was
found to be 2500 g/g-solid catalyst component/hour. Further,
the obtained olefin polymer showed, SCB = 21.0, Mw = 120000,
Mw/Mn = 3.61, MFR = 0.150, MFRR = 134 and SR = 1.20.
[Example 26]

20 (1) Polymerization

Polymerization of Example 3 (3) was repeated, except that
16.1 mg of the component (A) obtained in the above Example 1
(2) was used as a solid catalyst component, a gas composition
in the system found by gas chromatography was composed of hydrogen

25 =0.468mol%andl-butene=2.62mol%, andahydrogenconcentration

of the ethylene/hydrogen mixed gas was 0.189 mol%.
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25 all night. Then, 72% by wei ght of the yellow transparent |iquid product
and the whol e anount of the yellow gel product were separated from each

at her and placed into different flasks 192 purged with nitrogen,
respectively. Both were treated to renove a vol atile conponent by
distillation and dried under reduced pressure for 8 hours at 120 - C.
Thereafter, both the solid product originated fromthe yell ow transparent
liquid 5 product and the solid product originated f romthe yell ow gel

product were i 0 ' e Al I ' hhogen,

and 3 1 of tet%at y%;%?egﬁg’nasm%s&a%% a{hhg)lrj%%&n %%Egm%rgg’m‘érvéw\ﬁg Q:OIBCE}Wed to
stand for dyged I epoviiBkrabhhk€ oRORRRAGR LRSS  ENDVEd
by disti I?%’E—?%?e 1#%%rf§e\$v‘§§s?ggg§§gg dfioegiﬁgndelraltrgduced gr eg\é\%r:ec for 8

hours aty {2066 uSafohO5akt £0348 Ho0bea159! kdlmﬂogvﬁblwa%/aehai,naﬁd (2)
Production of conponent (A) In a5 1 four necked flask purged with

ni trogen,p@iigm@gripatibe sotivipy gsksctthebtssdnell datdllys talcompobeartpwas27 (1)
and 15 3 1 of tetrahydrof uran were introduced and stirred. To the

m xt ude, Py@ndgtofbe [ &hgy d-cto llighicatalysite ¢ omplonea thourat Fussieirn
Exanple 1 (2) was added. The m xture was heated to 400C and stirred for 2
hours. TheRemghtrineqokefin ROHTMRRE RheWad ql ¥ Fhed 150 6 pMEE Fi PaPfd 7 and a

slurry portion of the upper |ayer was renoved. 20 For the conpl etion of
washi ng, MFRR o7 ?%t?aﬂ?grﬁ? ﬁrin33vas added thereto, the nixture was
stirred, #ht?e solid ??rrponent was allow ed toprecipitate, and a slurry
portion o ¥HEP ?)p% | ayer was renoved. The above -nentioned washi ng

operati on s repeated 5 tines. After renovi the |iquid conponent usin
o gl ass 1 (1)1 BroduE hasm; o econtact product (€) a P 9

10 In a 5 1 four necked flask purged with nitrogen, 2 1
of tetrahydrofuran and 1.35 1 (2.7 mol) of a hexane solution
of diethylzinc (2 mol/1l) were 1ntroduced and cooled to -50TC.
To the mixture was dropped a solution prepared by dissolving
248.7 g (1.35 mol) of pentafluorophenol in 390 ml of

15 tetrahydrofuranover 25minutes. After completionof dropping,
the mixture was gradually heated to ambient temperature and
stirred for 2.9 hours, and further stirred at 40C for 1 hour.
After cooling to 21C using an ice bath, 37.3 g (2.1 mol)
of H,0 was dropped thereto over 1.4 hours. After completion

20 of dropping, the mixture was stirred at ambient temperature
for 2 hours, and further stirred at 50C for 1 hour. As a
result, a content was separated into a yellow transparent
liquid product and a yellow gel product. Thereafter, the
mixture was cooled to ambient temperature and allowed to stand

25 allnight. Then, 72% byweight of theyellow transparent 1liquid
product and the whole amount of the yellow gel product were

separated from each other and placed into different flasks
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0O 25 was dried for 9 hours at 120 C under reduced pressure, thereby
obtaining 419 g of a conponent (A). Elenentary analysis revealed Zn = 2.4
mmol /g, and F = 3.6 mol /g. 193 (3) Polynerization Polynerization of
Exanple 3 (3) was repeated, except that 16.1 ng of the conponent (A)
obtained in the above Exanple 27 (2) was used as a solid catal yst
conponent, a gas conposition 5 in the system found by gas chromat ography
was conposed of hydrogen 0.470 nmold and 1-butene = 2.72 nDId and a
hydr ogen concentration of the ethylene/hydrogen m xed gas was 188 nol d.
As a resuP¥rged ¥igFhmikregeri nrF§PEGL ngBatﬁoU&repéﬁWQﬂ%ﬂpﬁ%perty
was obt ai ned. Pol yne lon _activity pe L.rgoni um.ato s_found to
b 106 X SEBOEPIRIYoI#Fbhe CaRopERRY: 48 F oA TaEAAN APaaF TeASRaRr]

cat al yst n 0 0 8 «sol t RO t/ hour.
Furiner, EORUCRRbrURRun it opURetlE 320CE dleffpRies ROTRIRSE,

MFRR = 66531§adp§8duc% éﬁigiéa&@aambﬁ 28k iéils’woeiﬁ&ﬁggarehtcmaagh

product (e) Ina 5 four necked fl ask purged h nitrogen, 2

tetr af!ﬁydrpfuaaataaddltﬁé sbo12a pYrdmidt @‘ri&g:lh&i(ﬁ@& ﬁ@d»rwturmwyeaflod: gbnyl zi nc
(2 nmol /1) were introduced and cooled to -50cC. 20 To the m xture was
dropped apsoflucitowepreepavtexodycedsdol ai Agl ZBLIS npgked7fhask purged
pent af | uor ophenol in 390 m_ of tetrahydrofuran over 25 mnutes. After
conpl eti owith Rt bEpERg,. 2pfS di REutetRABYEradunan vRsapddedothnbrint

r re
tenperatu The mgxture was allowed to stand for 3 days. Under reduced

pressure, a volatile component was removed by distillation,
10 and the residue was dried under reduced pressure for 8 hours

at 120C. As a result, 376 g of a solid product was obtained.

(2) Production of component (A)
In a 5 1 four necked flask purged with nitrogen, 376 g
of the solid product obtained in the above Example 27 (1) and
15 3 1of tetrahydrofuranwere introducedandstirred. To themixture,
272.3gof the same 1ot heat-treatedsilica as that used in Example
1 (2) was added. The mixture was heated to 40C and stirred for
2 hours. Thereafter, the solid component was allowed to
precipitate, and a slurry portion of the upper layer was removed.
20 For the completion of washing, 3 1 of tetrahydrofuran was added
thereto, themixturewas stirred, the solid component was allowed
toprecipitate, andaslurryportionof the upper layerwas removed.
The above-mentionedwashingoperationwasrepeated5times. After
removing the liquid component using a glass filter, the residue
25 was dried for 9 hours at 120C under reduced pressure, thereby
obtaining 419 g of a component (A). Elementary analysis revealed

Zn = 2.4 mmol/g, and F = 3.6 mmol/g.
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stirred for 3 hours, and thereafter further stirred at 45t 25 for 1 hour.
After cooling to 20cC using an ice bath, 37.72 g (2.09 nol) of H20 was
dr opped thereto over 1.4 hours. As 194 a result, a content was separated
into a yellow transparent |iquid product and a yellow gel product. After
conpletion of dropping, the mxture was stirred for 2 hours, and further
stirred at 40 O C for 1 hour. The mxture was allowed to stand 5 all night
at anbient tenperature. Then, 72% by wei ght of the vyellow transparent

liquid pr C | e anount of the yell ow gel product were
separatedqgaokegggﬁgg? ggeghd pl aced into different flasks purged with

ni trogen, respeghiyfb¥d zBe4RnEE %xta'irﬁﬂteeﬁ'd(tﬂ WeEReheh bl AbkbBpEamRanent

10 by distillation and dried under reduced pressure f or 8 hours at 1200C
Ther eaf t eng.tihRgset i therassdnait JiAabdd afine@ ihethyeabovie t ERARPRE ATt

| i quid product was dissolved in 3 1 of tetrahydrof uran, and the resulting
sol ution {29 waanss$edrasl a isalddacataliisaskomponehitchatdiees sodmpb ik toichrc t
originated from 15 the yell ow gel product had been placed. The m xture was
al l owddl tlo theasiyis tem foandday gaschaomiasngrephysras cenpoaed ofthyrdrdaen ‘
dried under reduced pressure f or 8 hours at 1200C - As a result, 374 g of

a solid prAHAHo ekt apddi~hutenesy 2p7 Medsti AP hydFogeamonggntatipy 5 1

obt ai ned P tHe S5BVALBRANIAFoReY TikER 955 Fas § JiBMRIDr U an ver o
11 ca as that d8ed FReBAEnpr8- 518 (85 “tmcShinth Dataied Akt Fed eato”
40 - C anga§‘tti:l.rcrlpedptr%i)erty was obtained. Polymerization activity per
10 zirconium atom was found to be 1.6 X 10% g/mol-Zr/hour, and

polymerization activity per the solid catalyst component was

found to be 4880 g/g-solid catalyst component/hour. Further,

the obtained olefin polymer showed, SCB = 15.8, MFR = 0.783,

MFRR = 66,1 and SR = 1.44.

15 [Example 28]

(1) Production of contact producf (e)

In a 5 1 four necked flask purged with nitrogen, 2 1
of tetrahydrofuran and 1.351 (2.7 mol) of a hexane solution
of diethylzinc (2 mol/l) were introduced and cooled to -50C.

20 To the mixture was dropped a solution prepared by dissolving
251.5 g (1.37 mol) of pentafluorophenol in 390 ml of
tetrahydrofuranover 25minutes. After completion of dropping,
the mixture was gradually heated to amblient temperature and
stirred for 3 hours, and thereafter further stirred at 45T

25 for 1 hour. After cooling to 20C using an ice bath, 37.72

g (2.09 mol) of H,O was dropped thereto over 1.4 hours. As
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25 2 hours. Thereafter, the solid conponent was allowed to precipitate,
and a slurry portion of the upper |ayer was renoved. For the conpletion of
washing, 3 1 of tetrahydrofuran was added 195 thereto, the m xture was
stirred, the solid conponent was allowed to precipitate, and a slurry
portion of the upper |ayer was renoved. The above -nentioned washing
operation was repeated 5 tines. Af ter renoving the |iquid conponent using
a glass filter, the residue 5 was dried f or 8 hours at 120 O C under

reduced pressur theraerlloe/ obtainin 45% _fft Co onevrvlt A) . Elerrentary
Zf ?%Wﬁf%ﬂﬁ 138 v (

anal ysi s 3 &t FReRtzati on
Pol yner i zpd ,gg %ﬁ?} ml g 3 (3) ng %xc pt hat om 11: 0 ng of

t he conpone A ainéd’ |n t3h Red gna solid
cat al yrSTP &P'Eﬁ?ﬂin a%@m% %' Et@?:re'dnfBP ?%%Lr?m B ﬁuf‘\grmﬂegas

chr omat ogr aphy ‘Was conpose ydrogen 0.571 and ‘1- Butene

ol % As @tiesdbitat 7H0T G 1ano<mlzef rrhepﬁahkmrr&wsnalaomtolétaaat icle
property was obtai ned. Polynerization activity per zirconium atom was

found5t o &kl InEgixt 18 aynidn Zrtempera tude . pLibgner] zatioweddtity iofy ther t he
solid catal yst conmponent was found to be 5410 g/ g-solid catal yst
conponentYebliew Eypnisparenthel bigdfnproduerti ansoltihe whhboeamoses e£16. 1,
MFR = 0.965, 20 _M-RR = 66.2 and SR = 1. 38. le 291 (1) In a 5.1 four
necked fIH& BALLQY &edh H"F"tdr‘%fg%nwe’ée1seBPrta%1‘*rda%ﬂ%fe§ﬁ’%n°’élﬁﬁrlan§ 51

(2. 7 ”D';Zlé’éeé Q_g){:%nedisfoé Eér?g flasks purged with nitrogen,

respectively. Bothwere treatedtoremoveavolatile component
10 by distillation and dried under reduced pressure for 8 hours
at 120C. Thereafter, the solid product originated from the
yvellow transparent liquid product was dissolved in 3 1 of
tetrahydrofuran, and the resulting solution was transferred
into a 5 1 flask, in which the solid product originated from
15 theyellowgel product hadbeenplaced. Themixture was allowed
to stand for 69 hours at ambient temperature, and thereafter
dried under reduced pressure for 8 hours at 120C. As a result,

374 g of a solid product was obtained.

(2) Production of component (A)

20 In a 5 1 four necked flask purged with nitrogen, 374 g
of the so0lid product obtained in the above Example 28 (1) and
31l of tetrahydrofuranwere introducedandstirred. To themixture,
282 g of the same lot heat-treated silica as that used in Example
1 (2) was added. The mixture was heated to 40C and stirred for

25 2 hours. Thereafter, the solid component was allowed to
precipitate, and a slurry portion of the upper layer was removed.

For the completion of washing, 3 1 of tetrahydrofuran was added
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25 of diethylzinc (2 nol/1) were introduced and cooled to -580C. To the
m xture was dropped a solution prepared by dissolving 196 251.5 g (1. 37
nol ) of pentafluorophenol in 390 mM of tetrahydrofuran over 25 m nutes.
After conpletion of dropping, the mxture was gradually heated to anbi ent
tenperature and stirred for 3 hours, and thereafter further stirred at
3800 5 for 1 hour. After cooling to 180C using an ice bath, 37.74 g (2.09
nol) of H20 was dropped thereto over 1.4 hours. As a result, a content in

the flaskefuroed \hehdehlonal i SEHELY1 Ao G GLL AR 100ea

dr oppi ng, e mxture was stirre ours, a r stirred at 400C

for 1 hou : R € E,Cﬁ&d;t ' '
t enper at qu.p I'I%%el?ﬁta$§%éb!§/h&m%?§%%: of thled}1 ?%Sﬁg%rﬂgﬁ%ﬂghf ﬁ:lé@mv?ﬁ%}dé

anount of The B ovel-md ntriesedwar th Seperat £6n vaePednrdt ¢d Heimand Artaged
into different flasks purged with nitrogen, respectively. Both were

treated tpemeving thes diauikdecoampmoamentusingls glisds IFlidtiean tinel résiiétheunder
reduced pressure for 8 hours at 120- C. Thereafter, the solid product

ori gi riat edaérdam édeEort i8ghodrpratiuc0 Vasndessoéduced predswfe, thereby
tetrahydrofuran, and the resulting solution was transferred in a 5 1
flask, i nobhALRRNGHS 281952 sospeaend: ( {i n&lementasmn aratpsis nevedded 20 had
been placed. The m xture was allowed to sé nd for 69 hours at ambient

t enper at ufB, =afd® ™84/ EndBPdr Edlcéd oplee 296 for 8 hours at 1200C. As a

result, 3 g a soli roduct was obtained. (2) Production of conponent
(A 25 |n§§)5P§£%ﬁF9ﬁ8g%§8 flask purged with nitrogen, 387 g

Polymerization of Example 3 (3) was repeated, except that
10 14.0 mg of the component (A) obtained in the above Example 28
(2) was used as a solid catalyst component, and a gas composition
in the system found by gas chromatography was composed of hydrogen
= 0.571 mol% and 1l-butene = 2.69 mol%.
As a result, 75.8 g of an olefin polymer having a good
15 particle property was obtained. Polymerization activity per
zirconium atom was found to be 1.5 X 10% g/mol-Zr/hour, and
polymerization activity per the solid catalyst componént was
found to be 5410 g/g-solid catalyst component/hour. Further,
the obtained olefin polymer showed, SCB = 16.1, MFR = 0.965,
20 MFRR = 66.2 and SR = 1.38.
[Example 29]
(1)
In a 5 1 four necked flask purged with nitrogen, 2 1
of tetrahydrofuran and 1.35 1 (2.7 mol) of a hexane solution
25 of diethylzinc (2mol/l) were introduced and cooled to -58C.

To the mixture was dropped a solution prepared by dissolving
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of the solid product obtained in the above Exanple 29 (1) and 3 1 of
tetrahydrofuran were introduced and stirred. To the m xture, 197 281 g of
the sane lot heat-treated silica as that used in Exanple 1 (2) was added.
The m xture was heated to 400C and stirred for 2 hours. Thereafter, the
solid conponent was allowed to precipitate, and a slurry portion of the
upper | ayer was renoved. 5 For the conpletion of washing, 3 1 of
tetrahydrof uran was added thereto, the m xture was stirred, the solid

fz;“;?“ﬁ;; 283 T rﬁﬁﬁ,i‘” o i m@ﬂumniﬁ“”ép&woél il FEDESPEB 5
estdue 16SkEHTRRE P ol Oy st DI REn” ey GlnBr 8538004 neSonalY
thefeby %htea E‘.E:'%%r?o;ﬁag g&aau%qua e(db‘)co aﬁb%mt% ke a{rﬁi’eal ed

Zn = nmol /g 3) Polymerization Polynerization of

Exarml o 3s(t3.)rx\/@§ Ao 8ahedr sSX aeid thfé&teaflﬂiarl‘ktﬁrtmeﬁfst:bﬁréan@@rmt (A)
obtained in the above Exanple 29 (2) was used as a solid catal yst

conporent foax gasmumrpmsﬂﬁenrr:oohlhbetsyw&n B s bngdahby igas balthanadtlodgraaphy
was conposed of hydrogen = 0. 523 nolt and 1 -butene = 2. 78 nolt, and a
hydr ogen Sofe®% atqlo)n oHfHhaas inapredytheyehonPXed dad R 18‘85 mol t .

E?oﬁgr 0y fatesbih: néﬁo%fe?%ﬂliﬁ%oﬁf AR oo 2 Feddardiate
ol 1d cat AyEtohbosEroRpketialer e ALY TR ALk BReTis %'t%*rpee& “the

K/ggpongnfé gfg% ho'it'd ,"gha Hrthér g%&w&ﬂael@f"@nm@ ¥ BBkarS hﬂv@%iﬁ%g 15.8,

10 was allowed to stand all night at ambient temperature. Then,
72% by weight of the liquid product and the whole amount of
the solid product were separated from each other and placed
into different flasks purged with nitrogen, respectively.
Both were treated to remove a volatile component by

15 distillation and dried under reduced pressure for 8 hours
at 120C. Thereafter, the solid product originated from the
liquid product was dissolved in 3 1 of tetrahydrofuran, and
the resulting solution was transferred in a 5 1 flask, in
which the solid product originated from the solid product

20 had been placed. The mixture was allowed to stand for 69 hours
at amblent temperature, and dried under reduced pressure for
8 hours at 120C. As a result, 387 g of a solid product was

obtained.

(2) Production of component (A)
25 In a 5 1 four necked flask purged with nitrogen, 387 g
of the solid product obtained in the above Example 29 (1) and

3 lof tetrahydrofuranwere introducedand stirred. To themixture,
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MFRR = 92.0 and SR = 1.26. 198 [ Exanple 301 (1) Production of contact
product (e) In a 1 1 four necked flask purged with nitrogen, 238 ml of
tetrahydrofuran and 180.5 m (361 nmmmol) of a hexane 5 solution of
diethylzinc (2 nol/1) were introduced and cooled to -659C. To the m xture
was dropped 81.7 m (181 mmol) of a terahydrof uran solution of pentaf

| uor ophenol (2. 21 nol/1) over 25 mnutes. After conpletion of dropping,
the m xture was gradually heated to amnbi ent tenperature and stirred for 10

ool i ng- 1 2033 8E YL EBR ot Heug xR Pl Ul b MM Ext Y pe
thereto oyers L3 aHksa Ané pifittlle vae fEALEH S md@eaadlﬁfrm%qc to a

yel | owi sh urry. ter conpletion of dropping, the m xture was

stirred f20mchitUr $hettagerf, Uthidesoltiidr r€smpdénddt Cwlasorallowed. tbhe

m xture was allowed to stand all night at anbient tenperature. Thereafter,
the |iqupdepipdtatearazhd dalanlrydperbion bfcheuppparixtystr was cemeetil. ot her

and placed into different flasks purged with nitrogen, respectively.

Bot hwer e Fordthesl completdon aforaghing cdnpmfetetzehydraifurian vas @ddedd dri ed
under reduced pressure for 8 hours at 1200C. As a result, 48.2 g of_a

sol i d pr ofherespi gihebgture Wém%WFQ%FHeﬁPd&G&OW%Bt Wﬁs@ldﬁwé?dsol i d
E(r)oduct or| %rnate fromwFa s_LoI oducto¥w§ée obt al %) Pr Odlégltlon of
nponent tP afegR 1é’a‘”? Euélpreg% W’E Aty
41 g of Lhg $oved rinddugl wé&hfﬁégge&&%’h%‘% red t &f 894 b 0N Aed
removing the liquid component using a glass filter, the residue

10 was dried for 8 hours at 120C under reduced pressure, thereby
obtaining 403 g of a component (A). Elementary analysis revealed
Zn = 2.3 mmol/g, and F = 3.2 mmol/g.

(3) Polymerization
Polymerization of Example 3 (3) was repeated, except that

15 14.3 mg of the component (A) obtained in the above Example 29
(2) was used as a solid catalyst component, a gas composition
in the system found by gas chromatography was composed of hydrogen
=0.523mol%andl-butene=2.78mol%, andahydrogen concentration
of the ethylene/hydrogen mixed gas was 0.183 mol#%.

20 As a result, 51.2 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 1.0 X 10°® g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was
found to be 3580 g/g-solid catalyst component/hour. Further,

25 the obtained olefin polymer showed, SCB = 15.8, MFR = 0.600,

MFRR = 92.0 and SR = 1.26.
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in the above Exanple 30 (1), 2.90 g of the sane lot heat-treated 199 silica
as that used in Exanple 1 (2) and 30 ml of tetrahydrof uran were

isnt roduced and stirred for 2 hours at 40 - C. The solid conponent was
allowed to precipitate, and a slurry portion of the upper |ayer was
renoved. For the conpletion of washing, 30 5 ml of tetrahydrof uran was
added thereto, the m xture was stirred, the solid conponent was allowed to
precipitate, and a slurry portion of the upper |ayer was renoved. The
above- ment £ QpRg1 e W8gHi Ng operation was repeated 5 times. Af ter renoving
the liquid conponent using a glass f ilter, the residue was dried f or 8

hours 10 ?g 1%9_ du%dif rggug gtgrc sg’v ué@e{]ggy obtaining 5.19 g of a

conmponent ary ana ysSIs ea ed Z 1. 5 mmol/g, and F = 4.4

mol /g. (3) Po rhzati z re t ed,
except that 1%%2% % %gf%%lfngggﬁ%oﬁgﬁﬁﬁ gb obtalned H%E%ﬂéaggovgggxanple

30 (2) vms ygedersahyddoLuahahiat 160NBORANT(3 6L gﬂﬁoppnaesathaﬂanbn the
system f ound by gas chronmat ography was conposed of hydrogen = 0. 493 nolt

and 1-Hout eoéutibn?Sfrmiethymdahpd( poerl thheente dnitarmduded lamd cooled
et hyl ene/ hydrogen nmi xed gas was 0.188 nolt. 20 As a result, 106.2 g of an
ol ef in pbPynBh thaVFngthe gobutupsr wiesl dronpset t84 W bbt b hemmol) of
Pol yneri zati on acti vit zirconiumatomwas found to he 2.1 l/1(38

g/ ol - Zr | ﬁo’fuﬁra%}’iﬁr°i§b‘¥-'ﬁ?eﬁf’}&ﬁ18u? QERSATSE DEPTOREA} § 2 AlaRps
CO e Y8 45 Y U A Bl 2 Ao PR LB
64.0 and §ﬁ% gﬂaagally'heated to ambient temperature and stirred for
10 3.2 hours, and thereafter further stirred at 40C for 1 hour.
After cooling to 20C using an ice bath, 4.9 ml (272 mmol)
of H,0 was dropped thereto over 1.3 hours. As a result, a
content in the flask turned to a yellowish white slurry. After
completion of dropping, the mixture was stirred for 2 hours,
15 and further stirredat 50C for 1hour. The mixture was allowed
to stand all night at ambient temperature. Thereafter, the
liquid product and the solid product were separated £from each
other and placed into different flasks purged with nitrogen,
respectively. Bothwere treated toremoveavolatile component
20 by distillation and dried under reduced pressure for 8 hours
at 120C. As a result, 48.2 g of a solid product originated
fromthe liquidproduct and 16.5gofasolidproduct originated

from the so0lid product were obtained.

(2) Production of component (A)
25 In a 50 ml four necked flask purged with nitrogen, 4.41
g of the solid product originated from the solid product obtained

in the above Example 30 (1), 2.90 g of the same 1ot heat-treated
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200 [ Exanple 31] (1) Production of contact product (e) In a 300 m four
necked flask purged with nitrogen, 106 m of tetrahydrof uran and 40 ni
(80 mmol ) of a hexane solution 5 of diethylzinc (2 nol/1) were introduced
and cooled to 40C. To the m xture was dropped 14. 5 m (32 mvol) of a
terahydrof uran solution of pentafluorophenol (2.21 nol/1) over 50

m nutes. Af ter conpletion of dropping, the mxture was f urther stirred
for I hour at 50C. After cooling to 200C using an ice bath, 10 7.3 m (72.3

I f | d1g i f - t hereto
over 1 holt LEGREY Chk adh 3 aih o4 (21 ot Jo wlIObE Mo ththyeitin or 2
h , I t . i ght ' rat Ukg. I, ter,
the i i fegk, AMeSodkBedl Bia Meitel et ATRLERL RETARC The MR 12

a result, cdfporibnefwas y£lleved ran pracai tadlelt bAA ¥8S1uLhy Pd¥ediod DF
Production of conponent (A) In a 50 m four necked flask purged with

ni t r ogen, tBe 9%pper dfayere wazneeinotretica ot ritwt edmpilleitd@naset twedhLisged 3o
Exanmple 20 1 (2) and 47 ml of the yellow transparent |iquid obtained in

t he abovembedne oraiydnofuear wastadha tilenatio s tthemetik fure Rab@irizreat, 4 O
Af ter renoving the liquid conponent us ing a glas s f ilter, the residue
was washelihe sphid ¢pmporeRh Was mlloveditaiprpolpitale. and alsladmor 8

hours at 1200C under reduced pressure, thereby 25 obtaining 3.89 g of a
conponent PPRF1ONEPEEREAPPPERALGYPE WEFeZPBEVesd, The @boysi-mgntieped - 2 o

ol / g. (%Asﬁghgo gf%%fé%hasrepeatedstimes.Afterremovingtheliquid
component using a glass filter, the residue was dried for 8 hours

10 at 120C under reduced pressure, thereby obtalning 5.19 g of
a component (A). Elementary analysis revealed Zn = 1.5 mmol/g,
and F = 4.4 mmol/g.

(3) Polymerization
Polymerization of Example 3 (3) was repeated, except that

15 13.5 mg of the component (A) obtained in the above Example 30
(2) was used as a solid catalyst component, a gas composition
inthe systemfound by gas chromatography was composed of hydrogen
=0.493mol%andl-butene=2.75mol%, andahydrogen concentration
of the ethylene/hydrogen mixed gas was 0.188 mol%.

20 As a result, 106.2 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 2.1 X 10%® g/mol-%r/hour, and
polymerization activity per the solid catalyst component was
found to be 7870 g/g-solid catalyst component/hour. Further,

26 the obtained olefin polymer showed, SCB = 14.3, MFR = 0.550,

MFRR 64.0 and SR = 1.20.
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201 Pol yneri zation of Exanple 3 (3) was repeated, except that

conponent our.

14.6 ng of

the conponent (A) obtained in the above Exanple 31 (2) was used as a solid
eat al yst conponent, and a gas conposition in the systemfound by gas
chr omat ogr aphy was conposed of hydrogen 5 = 0.561 nold and 1-butene
nold. As a result, 65.1 g of an olefin polyner having a good particle
property was obtained. Polynerization activity per zirconium atom was
found to be 1.3 X 108 g/ nol -Zr/hour, and polynerization activity per the
solid cat E*ghpg%ngqqent was 10 found to be 4460 g/ g-solid catalyst

2.70

urther, the obtained olef in polynmer showed, SCB = 13.8 ,

MFR = 0. 14, = 138 apd SR.= 1.10. [Ex |le 32 1) Production of
cont act p?&du%t@%aﬁc Tn%% 588taC (ﬁﬁ“o%‘é%ﬁrerge‘;l asL éu? ged with nitrogen,

40 m of tetrahydr A £ - | 0

di et hyl zi nc (Zﬂogrrﬁ?jn% were%i%rﬁﬁreo%%gg ah&:@%ﬁﬁ%ﬂﬁ%@g&ﬂ Tgot
m xture Was & RethdfdBo Flira80andlo mef ( 0 Ay dEAS Hedtan & 8biuitadrof
3, 5-di fl uorophenol (2. 33npl1l/ 1) over 120 m nutes. 20 After conpletion of

dr oppifhg, ofhdisithiylrzal niay Stmalr Ad) fwiere A i odiesdaandt caollefiutbhetC .stirred
for 70 mnutes at40C C. After cooling to 20t using an ice bath, 0.72 nl

(40 mol ) Togthembxkag edvad dadnped tdoSovef 380malnue €4 tarabydrodpiran on
dropping, the mixture was stirred for 60 m nutes at 20t, 25 and further

9

f
e

of

stirred f8P1¥IFaR Rt BENEATANOTIRheN?Ls(4 +21 Mol } OWRY SOWMIPELEF -pr oduct

was obt al Rg%'erl ct:or\rll\%ie%lilo%v‘gg dzroozpping, the mixture was further stirred

for 1 hour at 5C. After cooling to 20C using an ice bath,

10 7.3 ml (72.3 mmol) of a tetrahydrofuran solution of H,0 (9.9

mol/1l) was dropped thereto over 1 hour. After completilion of

dropping, the mixture was stirred for 2 hours, and allowed

to stand all night at ambient temperature. Thereafter, the

mixture was stirred under reflux condition (63C) for 8 hours.

15 As a result, 146 ml of a yellow transparent solution was

obtained.

(2) Production of component (A)

In a 50 ml four necked flask purged with nitrogen,

2.93

g of the same lot heat-treated silica as that used in Example

20 1 (2) and 47 ml of the yellow transparent liquid obtained in

the above Example 31 (1) were introduced and stirred for 2 hours

at 40C. After removing the 1iquid component usingaglass filter,

the residue was washed 5 times with each 30 ml of tetrahydrofuran,

and dried for 8 hours at 120C under reduced pressure, thereby

25 obtaining3.89 gof acomponent (A). Elementary analysis revealed

Zn = 2.0 mmol/g, and F = 2.0 mmol/g.

(3) Polymerlzation

201



to stand all night at anbient tenperature. Thereafter, a volatile
conponent was renoved by distillation and the residue was dried f or 8
hours at 120r- under reduced pressure. As a result, 14.7 g of a yellow
solid product was obtained. 5 (2) Production of conmponent (A) In a 50 m
four necked flask purged with nitrogen, 5.33 g of the yellow solid product
obtained in the above Exanple 32 (1) , 30 ml of tetrahydrofuran, and-3.03
g of the same ot heat -treated silica as that used in Exanple 1 (2) were

i ntroduced 10 %ﬁéfif&i&{ ot HeMhS1813 GQPﬁaﬁéﬁéafe&D\e;f&ﬁmnhtqw d

conponent using a‘glass filter, the residue was washed 5 tinmes wth each
30 M of tgle &{yfdffoft%eaaomgaﬁehhe(gafémaﬂﬁe@diﬁ Gthe &b Exampl208C under
reduced pressure, thereby obtaining 3. 00 g of a component (A). Elenentary
anal ysi s (Eyveakatsed as d solidradtallystlbompdnknt, lardl argdd gompdsition

Pol ymeri zation A 3 1-volunme autocl ave equi pped with a stirrer, which had
been dri eth thesystetubeuh @by gasrehronh tdgraphy vaseomposed ehhydrggan was
made vacuum hydrogen was fed therein to obtain a 20 partial pressure of O.
012 MPa, F00- 3 bfmeplt oaed shtbwbere ot 3-PBotBAL*-were f ed therein, and then
a tenperature of the autoclave was raised tqo 700 Thereafter eth | ene

was fedbt Ihere| M8 R RSP $3pdr 9 QF FReSdGFdnoPO ymgT)pavi &ﬁda’t A8%Cystem
t As t _of h |

ﬁipis?tle#fzﬁcﬁ ?Jﬁ%‘vé% Y ehrdesBratiadc cPRTRERTEEEA00 6 RAR 1S, 882, 4

- but =, 6 t tant d h

sol ut 1 on DA i8R ISs RS 8P 1 T %S almedn 4RbuR " oBhE"

ol /M . polymerization activity per the solid catalyst component was

10 found to be 4460 g/g-solid catalyst component/hour. Further,
the obtained olefin polymer showed, SCB = 13.8, MFR = 0.14, MFRR
= 138 and SR = 1.10.

[Example 32]

(1) Productlon of contact product (e)

156 In a 200 ml four necked flask purged with nitrogen, 40
ml of tetrahydrofuran and 40 ml (80 mmol) of a hexane solution
of diethylzinc (2.0mol/1) were introduced and cooled to -5C.
To themixture was dropped 34.3ml (80mmol) of a terahydrofuran
solutionof 3,5-difluorophenol (2.33mol/1l) over 120 minutes.

20 After completion of dropping, the mixture was stirred for
90 minutes at 5C and further stirred for 70 minutes at40T.
After cooling to 20T using an ice bath, 0.72 ml (40 mmol)
olf H,0 was dropped thereto over 80 minutes. After completion
of dropping, the mixture was stirred for 60 minutes at 20C,

25 and further stirred for 120 minutes at 40C. As a result,

a white yellow slurry product was obtained. It was allowed
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Successively, 0.25 m of a toluene solution of racemc

et hyl enebi s(1-i ndenyl ) zirconiumdichloride adjusted to a concentration of
2+ Ul /m, and then 19.0 ng of the conmponent 5 (A) obtained in the above
Exanple 32 (2) as a solid catalyst conponent were added thereto.

Pol ynmeri zation was carried out for 60 mnutes at 700C while feeding an

et hyl ene/ hydrogen m xed gas (hydrogen = 0.2 5 nold) so as to keep the
whol e pressure constant. As a result, 7 g of an olefin polynmer having a

d I b d | Vi
277 Con ut of ANARE LIoGHRPHS BE 38 9%%% A4 SF out AR RE SR eR 1 zat f on
activity \P@i&ﬁ?fe%ﬁrﬁ(ﬁoﬁgl& 4% - SROPRATY 1541 9URd 0aRE (AL 4 30! ¢

cat al yst conponent al née owed, Mwv

= 8. 44 X 04, Ml £52 8l Ghodhyl £t7izb°(7 &néér rééu[c@@rﬁ}l :?@:’c (1A

Productlon of contact product (e) In a four necked flask purged with

ni trogen,a4Pfesdll tQf 1uetr ahysif Oéuyamlawd s4;Q.:|Id nddavel yael obterrmae.
solution of dieth Iz inc (2.0 nol / 1) were introduced and cooled to - 5cC

20 Po thR) Frednetier %?o%%@ﬂ°%ﬂnt3( (80 nnDI) of a t er ahydr of ur an
sol ution of per Iuo% tgr% but an fter
gt h8

compl et1on o & &%ﬁff%&v@ﬁg’%ﬁ.wﬁf ' e85 Reebs & 8¢ and
o i St DA s Pt S .00
Sobe SouPLEL 90, nel o vt G e 38 e S e
white yelhéat seted tod swad ceiftnad uddd ¥ Exainpleet (29 wérdintroduced
10 and stirred for 2 hours at 40C. After removing the liquid
component using a glass filter, the residue was washed 5 times
with each 30 ml of tetrahydrofuran, and thereafter dried for
8 hours at 120C under reduced pressure, thereby obtaining 3.00
gof acomponent (A). Elementary analysisrevealedZn=1.1mmol/g,
15 and F = 1.3 mmol/g.
(3) Polymerization
A 3 1-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
argon, was made vacuum, hydrogen was fed therein to obtain a
20 partial pressure of 0.012MPa, 700 g of butane and 50 g of 1-butene
were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain
a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition

25 in the system was found to be hydrogen = 0.50 mol% and 1-butene

=2,62mol%. Totheresultant was added 0.9 ml of aheptane solution

203



all night at anbient tenperature. Thereafter, a volatile conponent was
renoved by distillation and the residue was 5 dried for 8 hours at 120 0
under reduced pressure. As a result, 26.35 g of a yellow solid product was
obtained. (2) Production of conponent (A) In a 50 mM four necked flask
purged with nitrogen, 8.29 g of the yellow solid product obtained in the
above Exanple 33 10 (1), 30 m of tetrahydrofuran, and 3.09 g of the sane
| ot heat-treated silica as that used in Exanple 1 (2) were introduced and

stirred fgg 34 %b%@ritl u%n\ﬂ Eﬁagﬁfaﬁ\ﬁid@ cbh‘éehit%itq.onc@ﬁﬁ?‘?ﬂ&frﬂ/r&is.i ng a

glass filter, the re e was was Stimes wth each 30 m o

tetrahydr ghuea8sigBAyt heg egd t g1 dbieeda f Aorlien® heBNatabnl 2600 nu¥dadid educed
pressure, thereby ob?al ning 4.39 g of a conponent (A) . Elenentary

anal ysi s eengakadbiB(I-21ndeiflll)zdrcoaidm- &i1dhdopmak/ Jadfdst&e! yteeriazati on
A 3 1-volune autocl ave equipped with a stirrer, which had 20 been dried

under reddgefdepteattiioa AR thabeaAMLer apdrigash WA mar g6 NthavaompudRetacuum
hydrogen was fed therein to obtain a partial pressure of 0.012 MPa, 700 g
of butfane(dndobbagnefi inpthenabovierBxample 32 el?) asich tdwlild qadadarsdt ure of
the autocl ave was raised to 700C. Thereafter, ethylene was fed therein to
obt ai n 25Camparens| WpresadiedothargtepLoyerhea tiQR oSt iAd 19Uted. As
a result of a gas chromatogr, th anal ysis, a gas conposition 205 in the
System vaSOF ERBIPGTEE Ry digePL TRediflg ARty bebelayazogan migiad  To

e oot GRG0 Cpafetls Yo B ERE BBV} B reBipe consanc.
As a result, 7 g of an olefin polymer having a good particle
10 property was obtained. Polymerization activity per zirconium
atomwas found tobe 1.4 X 107 g/mol-Zr/hour, and polymerization
activity per the solid catalyst component was found to be 370
g/g-solidcatalyst component/hour. Further, the obtainedolefin
polymer showed, Mw = 8.44 X 10%, Mw/Mn = 2.16, and [N ] = 1.35.

15 [Example 33]

(1) Production of contact product (e)
In a 200 ml four necked flask purged with nitrogen, 40
ml of tetrahydrofuran and 40 ml (80 mmol) of a hexane solution
of diethylzinc (2.0 mol/1l) were introduced and cooled to -5C.
20 Tothemixturewasdropped34.3ml (80mmol) of aterahydrofuran
solution of perfluoro-tert-butanol (2.33 mol/l) over 120
minutes. Aftercompletionof dropping, themixturewasstirred
for 90 minutes at 5C and furtherstirredfor 70 minutesat40C.
After cooling to 20C using an ice bath, 0.72 ml (40 mmol)
25 of H,0 was dropped thereto over 80 minutes. After completion

of dropping, the mixture was stirred for 60 minutes at 20C,
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Successively, 0.25 m of a toluene solution of racemc 5

et hyl enebi s(1-i ndenyl ) zirconiumdichloride adjusted to a concentration of
2 LLnmol /m, and then 20.0 ng of the conponent (A) obtained in the above
Exanple 33 (2) as a solid catalyst conponent were added thereto.

Pol ynmeri zation was carried out for 60 mnutes at 70C while feeding an

et hyl ene / hydrogen m xed 10 gas (hydrogen= 0. 25 nold) so as to keep the
whol e pressure constant. As a result, 13 g of an olef in polynmer having a

. : A Tesut o - an n | . .
L om e #EArEuERBE B @t STl mlnkFEs 2 ShCehe A rBR et oty
th i | 50l | t al yst
P omponent # ik € yE Ry SYTRAIGH wiESonBHliely 2 100 12 e 19 LiARR' 2 V5
MFR = 0. 9811 MiRBht 44 amhernt ltdRpe ¥ urd: IPnerd etV My A H0118nd (77]

= 1.33. [Exanpi e 34] (1) Production of contact product (e) 20 In a 200 m

four neckedmpbaektpweagetemdvedi by ogestidlatiomiai@ttivdyseoiananwaed 40 m
(80 mmol ) of a hexane solution of diethylzinc (2.0 nol/1) were introduced

and cdol edried-f5ir 8 Hauxhetnd X0 r exvider credhymetl B4 e8 suire.8Bsmmeudt ,a
terahydrofuran solution of 1,1,1, 3,3, 3-hexafl uoro-2-propanol (2.33 nol/1)
25 over 126-#Pngt &f aar¥ellewnprédfdoRrodutopprfgobtRdneidet ure was stirred

for 90 m pyi eprebucPioandsf Hbhb6hest! (A§d for 206 70 mi nutes at400C . After
cool i ng tg gocrusll]ng an ?ceegaﬁﬁ,e % E/'Z(j!rri (40 mmol ) of H20 was dr opped

thereto over 80rmaWeml £6lireheErEn! £1490 ;erégcpﬁﬁjﬂg,nitt&%gérﬁt gr.@gvas
stirred for 60 mnutes at 20'C, and further stirred for 120 m nutes at
g of the yellow solid product obtained in the above Example 33
10 (1), 30 ml of tetrahydrofuran, and 3.09 g of the same lot
heat-treated silica as that used in Example 1 (2) were introduced
and stirred for 2 hours at 40C. After removing the liquid
component using a glass filter, the residue was washed 5 times
with each 30 ml of tetrahydrofuran, and thereafter dried for
15 8 hours at 120C under reduced pressure, thereby obtaining 4.39
gof acomponent (A). ElementaryanalysisrevealedZn=2.8mmol/g,
and F = 3.4 mmol/g.
(3) Polymerization
A 3 1-volume autoclave equipped with a stirrer, which had
20 been dried under reduced pressure and thereafter purged with
argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.012MPa, 700 g of butane and 50 g of 1-butene
were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain

25 a partial pressure of 1.6 MPa, and the system was stabilized.

As a result of a gas chromatography analysis, a gas composition
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5 400C. As a result, a white yellow solution was obtained. It was allowed
to stand all night.at anbient tenperature. Thereafter, a volatile
conponent was renoved by distillation and the residue was dried for 8
hours at 120CC under reduced pressure. As a result, 15.47 g of a yellow
solid product was 10 obtained. (2) Production of conponent (A) In a 50 m
four necked flask purged wth nitrogen, 6.53 g of the yellow solid product
obtained in the above Exanple 34 (1), 30 ml of tetrahydrofuran, and 3.11 g

f th I
"nt roducent i TRCHIEapCFAYE 3 b S?Yﬁ%%%gﬁkff“i‘?ﬂr%ﬁ%gi‘%‘;@tlﬁbﬁ.qu.ﬁ‘“e
component . ysigiingy O 2% e 141 L ANEWHS S 05 mIRSEHeBLhERD Ll each

30 m of tetrahydrofuran, and t erea ed for 8 hours at 120~C under
reduced ppeLTFUISoHUS 1R Qaﬂﬁsﬂe&‘ko?@cgn@fen%rﬁwﬂéﬁ@l 1 /m1 .

El ementary analysis revealed Zn = 2.9 mmol/g, and 3.0 mmol /g. (3)

Pol yner i zgtice8séidelyyol ks awilocbBvea edidilyese w'sbmuaiehl ré£r radencic had
been dried under reduced pressure and thereafter purged with 25 argon, was
made \Facuethyhgdebgyehlwdsdbeyl)rdreonivm oftchhoziger tadjuptedsute & 0.012
MPa, 700 g of butane and 50 g of 1-butene were fed therein, and then a

t enper at ucenoéntnatianocf az/eumaé/mm and sdert @07.008g Tf eitean faamponetnity | ene

was fed the e|n to obtain arti al ressure of 1.6 MPa, and the system
ves st abi (R)cebtasasd facthe °‘éeg%’§£"5 R ot by Sty cate
EOEE?Z'ng' 88mp6nen stega(\ef\gs gxuef] oPOPo ym r:[ Og?fon was carriedle out

for 60 minutes at 70C while feeding an ethylene/hydrogen mixed

10 gas (hydrogen=0.25mol%) soastokeepthewholepressureconstant.
As a result, 13 g of an olefin polymer having a good particle
property was obtained. Polymerization activity per zirconium
atomwas found tobe 2.6 X 10’ g/mol-2Zr/hour, and polymerization
activity per the solid catalyst component was found to be 650

15 g/g-solidcatalyst component/hour. Further, the obtainedolefin
polymer showed, SCB = 14.3, MFR = 0.96, MFRR = 44.5, SR = 1.40,
Mw = 8.98 X 10, Mw/Mn = 2.65, and [Nn] = 1.33.

[Example 34]
(1) Production of contact product (e)

20 In a 200 ml four necked flask purged with nitrogen, 40
ml of tetrahydrofuran and 40 ml (80 mmol) of a hexane solution
of dliethylzinc (2.0mol/1) were introduced and cooled to -5TC.
To themixture was dropped 34.3ml (80mmol) of a terahydrofuran
solutionof 1,1,1,3,3,3-hexafluoro-2-propanol (2.33 mol/1)

25 over 120 minutes. After completion of dropping, the mixture

was stirred for 90 minutes at 5C and further stirred for
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5 =2.35nmolt. To the resultant was added 0.9 m of a heptane solution of
triisobutylalum numadjusted to a concentration of 1mmol/m . Successively,
0.25 m of a toluene solution of racem c ethyl enebis(1-indenyl)zirconium
dichloride adjusted to a concentration of 2 /Jnol/m, and then 16.0 ng of
t he conponent 10 (A) obtained in the above Exanple 34 (2) as a solid

catal yst conponent were added thereto. Polynerization was carried out for
60 m nutes at 700C while feeding an ethyl ene /hydrogen m xed gas (hydrogen
= 0. 25 nmolt) so as to keep the whol e _pressure constant. As a result, 8 g
of an oIe?Qd“b%V?ﬁﬁraHQQ§§g %fEGSdCBQQFPGIéolgoﬂfoﬁéﬂpﬁ #asicBt BRkEBd.

o ol 2 /Dol Edd DBIBS P TR FERRIRP Colovu SOy EES
he’ opt ai hegcs) SPAPTELAR TP afbdpdfty oeie B o R SRl fulebty L8,

Mv = 8. 2850 2f1 futld aMWBNIT 3nﬂ6fu%'i@1e[z77s]tfrrle§2fo.{‘(E%?U%Enﬁ@]as( ai)t

Production of contact product (e) In a 2 1 four necke | ask purged with

ni trogen, 48685, s airdsailv)ydmafiteyellowtso it {dA2waBt pbohifedexare
solution 25 of diethylzinc (2 nol/1) were introduced and cooled to -530C
To the miwasrellewedr dppesitandohdili od ghrtelr eambiedits sempemptans: 68. 13 ¢
(370 nmmol ) of pentafluorophenol in 104 m of terahydrofuran over 20

m nut es. eEpaEsRpl cfi fLle sppmeenent fasiremeve by GrabbblayipBated to

anbi ent tenperature d stirre or 1 hour, an rther stirreq at .47CC
ro I hosnl R ol es £88e was [ bad For  Bokir T ad BabR “Gpdes fEduBea o)
of HO V"aﬁressure. As a result, 15.47 g of a yellow solid product was

10 obtained.

(2) Production of component (A)
In a 50 ml four necked flask purged with nitrogen, 6.53
g of the yellow solid product obtained in the above Example 34
(1), 30 ml of tetrahydrofuran, and 3.11 g of the same lot
15 heat-treatedsillica as that used in Example 1 (2) were introduced
and stirred for 2 hours at 40C. After removing the liquid
component using a glass filter, the residue was washed 5 times
with each 30 ml of tetrahydrofuran, and thereafter dried for
8 hours at 120C under reduced pressure, thereby obtaining 4.44
20 gofacomponent (A).ElementaryanalysisrevealedZn=2.9mmol/g,
and F = 3.0 mmol/g.
(3) Polymerization
A 3 1-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
25 argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.012 MPa, 700 g of butane and 50 g of 1-butene

were fed therein, and then a temperature of the autoclave was
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dropped thereto over 100 mnutes. As a result, a content was separated
into a yellow transparent liquid product and a white <crystal. The m xture
was stirred at anbient tenperature for 2 hours, and further stirred at
50r- for 1lhour. Thereby, thecontent 10 turned into a yellow transparent
l'iquid product and a yellow oil product. Then, 71% by volunme of the yellow
transparent liquid product and the whol e anount of the yell ow gel product
were separated fromeach other and placed into different flasks purged

With nitrogepesr&sPREE V'ﬂjlgregf’{:g'r‘,"eéﬂ'xd‘éir&?é d fehCfRYfe fn I WYtALN €

conponent by distillation and dried un reduced pressure for 8 hours at

120CC. Thgrpaftfdl pgresantd bMNQEUNPa,0ahgi tiaé &gl teamnvidie stalblidized .
transparent liquid product was dissolved in 803 m of tetrahydrofuran, and

t he resuthag sebulitonf argasocohmometography laaasogisic ,paaghs icompiogidtdtomd from
the yellow 20 oil product. The m xture was allowed to stand for 59.5 hours.
Ther eby, Lhethesysitem waactounrd tambgdhydvogenrsPaddnmol$ andl 1 -pudenet and a
smal | amount of a white powder. After renoving a volatile conponent by

di sti 19 at ¥8n 35MRl% e dhe esutianvasadded QR B PR ReptirRe SO WEIBuUr s at
120CC. As |t, 124 g of 25 ' d i ned. El

anal ysi s PEREIERERTY e GrimirtpdyStad &8 L098CARERRE TS | aad/Muct | on
f A 5 f d.f| , | b ' d

Ceduced proeetPatiRA? ndy ot B BFGSR" enhthe r BhEHe 805" kil ol o

Bnd 2. 95 ge oy b ist P4 BBk LS EFRLRLn, L p I e AR e g
average paphteh€r8t28B!&f 2 1tmol/ml, and then 16.0 mg of the component
10 (A) obtained in the above Example 34 (2) as a solid catalyst
component were added thereto. Polymerization was carried out
for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen=0.25mol%) soas tokeepthewhole pregssure constant.
As a result, 8 g of an olefin polymer having a good particle
15 property was obtalned. Polymerization activity per zirconium
atomwas found tobe 1.6 X 10’ g/mol-Zr/hour, and polymerization
activity per the solid catalyst component was found to be 500
g/g-solidcatalyst component/hour. Further, the obtainedolefin
polymer showed, MFR = 0.77, MFRR = 48.4, SR = 1.38, Mw = 8.28
20 X 10*, Mw/Mn = 2.46, and [N] = 1.32.
[Example 35]
(1) Production of contact product (e)
In a 2 1 four necked flask purged with nitrogen, 535 ml
of tetrahydrofuran and 361 ml (722 mol) of a hexane solution
25 of diethylzinc (2 mol/l) were introduced and cooled to -53TC.

To the mixture was dropped a solution prepared by dissolving
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= 52.0 ,um pore volunme =1.58 nm/g; specific surface area = 302 nR/gQ),

whi ch had been heat-treated at 30000 under a nitrogen stream were

i ntroduced and stirred for 2 hours at 40cC. After 10 renoving the liquid
conponent, the residue was washed 5 tines wth each 30 m of
tetrahydrofuran, and thereafter dried for 8 hours at 1200C under reduced
pressure, thereby obtaining 4.35 g of a conponent (A). Elenentary analysis
revealed Zn = 2.6 mol/g, and F = 3.5 mol/g. 15 (3) Polynerization A 3

L-vol ute gyt agl aye eqp PRI tlos 3%5&;%%[1#0\#%;%&@ 1heefod! Il ugler

reduced pressure and thereafter pur gon, was nmade vacuum

hydrogen vwagahgdrbFerannoterods ihiiteLaniritelr B6RpEHECoAT 0 Al 700 g
of butane and 50 g of 1-butene 20 were fed therein, and then a tenperature

of the authel migtvae wasi ge@dduall§r heathed aaf tafibledithWenipenaaudedddier ei n
to obtain a partial pressure of 1.6 MPa, and the systemwas stabilized.
As a resubtimted fims 1dhsunpiandr fywhyhenaityyired at gasCcpapashobuen Afited he
system was found to be hydrogen = 0. 481 nold and 1-butene 25 = 2.92 nol d.
To thé resabildng has2tifdegingoani icé battheptland gol 583 amol¥ of H,0 was
triisobutylal um num adjusted to a concentration of 1 mmol/m . 210

Successi véF?,PPG.dZGhﬁFeGP qves| LeRemibrtefontisfa rxREME, @ content was

DI s SELLER BB L  RIERMARL0 ©
Ex le 3 | t t
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10 turned into a yellow transparent liquid product and a yellow
oll product. Then, 71% by volume of the yellow transparent liquid
product and the whole amount of the yellow gel product were
separated fromeachother and placed intodifferent flasks purged
with nitrogen, respectively. Both were treated to remove a
15 volatile component by distillation and dried under reduced
pressuré for 8 hours at 120C. Thereafter, the solid product
originated from the yellow transparent liquid product was
dissolved in 803 ml of tetrahydrofuran, and the resuting solution
was combined with the solid product originated from the yellow
20 o0il product. The mixture was allowed to stand for 59.5 hours.
Thereby, the content turned into a yellow transparent liquid
product and a small amount of a white powder. After removing
avolatile component bydistillation, the residue was dried under
reduced pressure for 8 hours at 120C. As a result, 124 g of

26 a solid product was obtained. Elementary analysis revealed Zn

= 6.0 mmol/g, and F = 13 mmol/g.
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constant. As a result, 54. 1 g of an olef in polyner having a good
particle property was obtai ned. Polynerization activity per 10 zirconium
atomwas found to be 1.1 X 108 g/ nol-Zr/hour, and polynerization activity
per the solid catal yst conponent was found to be 3320 g/ g-solid catal yst
conmponent/ hour. Further, the obtained olefin polyner showed, SCB = 16.0,
Mv = 108000, MM Mh = 4.40, MFR = 0.846, MFRR = 58.9, and SR = 1.31. 15

[ Exanpl e 361 (1) Production of conponent (A) In a 50 ml four necked fl ask,

whi ch had(g?egrgﬁhE?iUEdﬁ% clbglggggg‘tpr(gs)sure and thereafter purged with

ni t rogen, e sol product obtained in the above Exanple 35 (1)

and 20 30 m of xﬁe&rsaiﬂmr %us.-a:@e&é& £ TH10dyAad AR Sbe&h Edlr1 d@ Ui
mxture 3. 02 gof silica (Sylopol 9 4 8, manuf actured by Davison Co. |,

Ltd.; averagf@cedr prébgudeaghiethérdaffednpupgéd® wothmeltdgds, " /3p g
speC|f|c surface area = 527 n2/g), which had been heat-treated at 300cC

under a nbfrbthenssli@prodwnct antdsd readt i25 thiecabeveal Exalgpmiax35lr(e1)/\1a§(sti rred
for 2 hours at 400C. After renoving the |iquid conponent, the solid
conponent mhaofndwtatpivdrafurams andh2e88h BOH Sbll@étr@ml@lp@fl Fé4d, and
thereaf ter dried for_ 8 hours at 120" C under reduced pressure, thereby

obt ai ni ngma3u§8°§u69dab¥o%8ﬁ§ﬁfl ¢9) . HeneAvatase Raticledianaier, 2 6
mml /g, and_F = 4.2 nmol/g. 5 (2) Polymerization A 3 1-volune autoclave

equi pped i 32+ @ 417 rPRFe VAW frad 58 b’ééﬁgdrﬁwf%’o‘érsqr@ﬁ?@eérﬁP@% and
ther eaf t ef ZPU{ 99 dh:l\f\f:h hhagr'geeh heatn? rea e&u‘”c“ 388‘8 Cl).%e&]e Was fiq:drotg%er ein to

obtain a
stream, were introduced and stirred for 2 hours at 40C. After

10 removing the liquid component, the residue was washed 5 times
with each 30 ml of tetrahydrofuran, and thereafter dried for
8 hours at 120C under reduced pressure, thereby obtaining 4.35
gof acomponent (A). ElementaryanalysisrevealedZn=2.6mmol/g,

and F = 3.5 mmol/g.

15 (3) Polymerization
A 3 1-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.012 MPa, 700 g of butane and 50 g of 1-butene
20 were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain
a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition
in the system was found to be hydrogen = 0.481 mol% and 1-butene
256 =2.92mol%. Totheresultantwasadded0.9mlof aheptane solution

of triisobutylaluminum adjusted to a concentration of 1 mmol/ml.
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partial pressure of 0. 012 MPa, 700 g of butane and 50 g of 1-butene 10
were f ed therein, and then a tenperature of the autoclave was raised to
700C. Thereafter, ethylene was fed therein to obtain a partial pressure of
1. 6 MPa, and the systemwas stabilized. As a result of a gas
chromat ogr aphy analysis, a gas conposition in the systemwas f ound to be
hydrogen = 0. 452 nol % and 1-butene 15 = 2. 82 nol% To the resultant was
added 0. 9 m of aheptane solution of triisobutylaluninun1adjusted to a

concent raéhﬁefggi%| g?ol /dﬂdzeny%iccgplé/elt %lm: Bnt olgeng salid i on of

racem c ene Zl rconi um J usted to a

Concentraétﬁ?l@ﬁe@i@UPLiﬁhen§m ziPeBnidm3 HBcHioEBGeCOQW?@QﬂédZQK{Ah

obtained in The above Exanple 36 (1) as a solid catal yst conponent were

added t heggh8enbPph¥MBhI At QPmB@mEAr Ah@CHUH 16f. 30ﬁ1869f NiHY cRmpdinen® C
while f eeding an ethyl ene /hydrogen m xed gas (hydrogen = 0.194 nol% so

as to keepA) hebthbhedpiesthie cabcvasExamplé\s3®h (g ,a 40lid gadfalystol ef in
pol ymer having a good 25 particle property was obtained. Polynerization
actividy pemponrgnt onenen added veheretnd Rolyeenl Zatddnway marsZedhowt, and

212 pol ynerization activity Ogger the solid catal yst conponent was found to
be 3500 gfgr< mangiesl §%t70denpbhtatfansiing goretthylene fay&pegemadxgidef i n

P S S ! e o o T
ol Sur DBGKEHbLTole p"ELENDIL PR S HACLYAEES pORBERABREHTRAY |
the abovepEXaiRhe BPopdtt§'¢as obtained. Polymerization activity per
10 zirconium atom was found to be 1.1 X 10° g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was
found to be 3320 g/g-so0lid catalyst component/hour. Further,
the obtained olefin polymer showed, SCB = 16.0, Mw = 108000,
Mw/Mn = 4,40, MFR = 0.846, MFRR = 58.9, and SR = 1.31.
15 [Example 36]
(1) Production of component (A)
In a 50 m1 four necked flask, which had been dried under
reduced pressure and thereafter purged with nitrogen, 4.41 g
of the solid product obtained in the above Example 35 (1) and
20 30 ml of tetrahydrofuran were introduced and stirred. To the
mixture, 3.02 g of silica (Sylopol 948, manufactured by Davison
Co., Ltd.; average particle dlameter = 45.6 iUm; pore volume
=1.63 ml/g; specific surface area = 527 m?/g), which had been
heat-treated at 300C under a nitrogen stream, wad added and
25 the resulting mixture was stirred for 2 hours at 40C. After

removing the liquid compbnent, the solid component was washed
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10 30 M of tetrahydrofuran were introduced and stirred. To the mxture
was added 3.09 g of an organic polyner carrier, an acrylonitrile-am ne
oross-1inking product (KA-892, nmanufactured by Sum tono Chenical Co.,
Ltd.; specific surface area = 34.4 nR/g; am ne-functional group content =
7 mmol /g). 15 The resulting m xture was heated to 400C, and stirred for 2
hours. After renoving the |iquid conponent, the solid conponent was
washed 5 tines with each 30 m of tetrahydrofuran, and thereafter dried

for 8 hOUéSci?JeslaQ%P%%%fH 36%&“{52&%&3&%&%?3& ﬂ?éféﬂ@graf&%@ponent

(A). Elenentary analysis revea 0.58 mml /g, and F = mmol / g.

(2) Pol ynpet 2o /A3 ! WIRGALEEHAYA SAURRY, Wiridbdorp Litadhnanghi Ch

had been drie I reduced pressure an er purdged wth argon,
was made yawugwoflyéir&ﬂ@bmf@d).t heletidh tarp il ly <l 2 repaydlied Zw essure
of 0.012 MPa, 700 g of butane and 50 g of 1-butene were fed therein, and
then a teppermndlegof ahieradt ackammoldg.213 raised to 70cC. Thereafter,
ethylene was fed therein to obtain a partial pressure of 1.6 MPa, and the
syst erd waé2$t Bolymerdzatdona result of a gas chromat ography analysis, a gas

conposition in the systemwas found to be hydrogen = 0. 528 nolt and
1-butene 5 = 3.Ad)lpyplumernyieclase e@iPrRsvitRctstirger. wWhich hag ane

Successi vBsgn BbEArIdes o SUORR LI BiPRY SHRRAARIer purga wiER (M
oY ok UL AR, ShORLRIAE SR 4 Yoo, SLTRREET 0 !
Exanpl e 37,(1) 2352 sRAd0£ 3. 31%MPa, 700 g of butane and 50 g of 1-butene
10 were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain
a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition
in the system was found to be hydrogen = 0.452 mol% and 1-butene
15 =2.82mol%.Totheresultantwas added0.9mlof aheptane solution
of triisobutylaluminum adjusted to a concentrationof 1l mmol/ml.
Successively, 0.25 ml of a toluene solution of racemic
ethylenebis(l-indenyl)zirconium dichloride adjusted to a
concentration of 2 #mol/ml, and then 13.3 mg of the component
20 (A) obtained in the above Example 36 (1) as a solid catalyst
component were added thereto. Polymerization was carried out
for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen = 0.194 mol%) so as to keep the whole pressure
constant. As a result, 46.5 g of an olefin polymer having a good

25 particle property was obtained. Polymerization activity per

zirconium atom was found to be 9.3 X 10’ g/mol-Zr/hour, and
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conponent were added thereto. Polynerization was carried out for 60

m nutes at 70CC while feeding an ethylene /hydrogen m xed gas (hydrogen =
0.184 nmol %9 so as to keep the whole pressure constant. As a result, 11.4 g
of an olef in polymer having a good 15 particle property was obtai ned.

Pol ynmeri zation activity per zirconiumatomwas found to be 2.3 X 108

g/ mol -Zr/ hour, and polynerization activity per the solid catal yst
component was found to be 826 g/g-solid catal yst conponent/hour. Further,

t he obt aj ' 0 RSB G = 20 =
o a0, S o B L R M e P on

of conmponggtindAo e BB 1Y/ d Q81 e Ferdh i AS lconiftneh tyarbuiee Fudrdhed: ,under

reduced pressure and thereafter purged with nitrogen, 4.34 g 25 of the
sol i d proghetobbatneddolafihepabpmer Extaopéd, 35CKE 13 ndl 3Mwri= df18000,
tetrahydrofuran were introduced and stirred. To the 214 m xture was added
3. 07 g of MeyMor gahi ¢4poMyRer OadBiler MFRR 4- \liddy| gyd $Rne dollygner (4VP,
manuf actured by Koie Chem cal Co., Ltd.; specific surface area = 35.8
2/ g; SyriBkawplend?ilonal group content = 3.6 mml/g) . The resulting

m xture was heated 5 to 400C, and stirred for 2 hours. After renoving the
liquid cébhpoRepductpensgfi gorBRRERENI Alas washed 5 times with each 30

of Loty ahyol of ufany DGt PELEAlLSLodd Sobl U ONER, Bho 200 o iRl oclooc
o ot PHR b AP o PRk dhoB8 VR HEticg, 3 ey U
of the solid product obtained in the above Example 35 (1) and

10 30 ml of tetrahydrofuran were introduced and stirred. To the
mixture was added 3.09 g of an organic polymer carrier, an
acrylonitrile-amine cross-linking product (KA-892,
manufactured by Sumitomo Chemical Co., Ltd.; specific surface
area = 34.4 m?*/g; amine-functional group content = 7 mmol/g).

15 The resultingmixture was heated to 40C, and stirred for 2 hours.
After removing the liquid component, the solid component was
washed 5 times with each 30 ml of tetrahydrofuran, and thereafter
dried for 8 hours at 120C under reduced pressure, thereby
obtaining a component (A). Elementary analysis revealed Zn =

20 0.58 mmol/g, and F = 1.1 mmol/g.

(2) Polymerization
A 3 1-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
argon, was made vacuum, hydrogen was fed therein to obtain a
25 partial pressure of 0.012MPa, 700 g of butane and 50 g of 1-butene

were fed therein, and then a temperature of the autoclave was
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been dried under reduced pressure and thereafter purged with argon, was
made vacuum hydrogen was fed therein to obtain a partial pressure of

0. 012 MPa, 700g of butane and 50g of 1-butene 15 were fed therein, and then
a tenperature of the autoclave was raised to 700C. Thereafter, ethylene
was fed therein to obtain a partial pressure of 1.6 MPa, and the system
was stabilized. As a result of a gas chronmatography anal ysis, a gas
conposition in the systemwas found to be hydrogen = 0.577 nold and

1- but ene %%ri.:ste%' 98 i y'i Tﬁ%r?eg%tre?rs uLEﬁg%e*\gswggq?e% le%r@inoﬁoaoq@éﬁr?ne

solution "0 riisobu al'um num-adj as a concentration of ol /.
SUCCGSSIV%]%arQi&i Pre8buset OF UENE® MG Ulain@N tBk £¢6€EBICwas stabilized.

et hyl enebi s(1-i ndenyl ) zircontum di chl oride adjusted to a concentration of
2 u nol / mas antkduianofla gayjchkoimatogeaphpedialps{d) apbhasidemboditien above
Exanple 38 (1) as a solid catal yst conponent were added thereto.

Pol yer i zdmi tihe vs35s e waedf gud 2obbé dry@gemet @s528 moddCandli 1-ebdtesade ng an
et hyl ene / hydrogen m xed gas (hydrogen = 0.184 nol% so as to keep the
whol e Presstir®0 medhsTorthe nesuliantimas adle®0g9arl ahadeptane $olyken havi ng
a good particle property was obtained. Polynerization activity per_ 5

zi r coni umP&t Bt hReby ypipam adgugtedtQpaancayirafionad 1 meplsmti zati on

tivit th lid cat t t f d to be 1210 g/g-solid
atalyst CORSERBIAISr OFAPy . R n ot SeaRHiPhoPs more e,  Sce

= 6. 17, = | = 2. , = 0, ; = nd, SR = 1. 48.
10 [ExarrpN!léé: §§| %%%isg‘ry{)g(&c %naﬁ')é%ircdﬁg&ﬁnentdq%i)loﬁ%% SBEﬁPgFSér 1rzlé:‘cka(lad
flask, Vm'c%'?xc@i’l‘%:%%%ndﬁfeg H'ﬂ'féﬁr/ml, and then 13.8 mg of the component

10 (A) obtained in the above Example 37 (1) as a solid catalyst

component were added thereto. Polymerization was carrilied out

for 60 minutes at 70C while feeding an ethylene/hydrogen mixed

gas (hydrogen = 0.184 mol%) so as to keep the whole pressure

constant. As a result, 11.4 g of an olefin polymer having a good
15 particle property was obtained. Polymerization activity per

zirconium atom was found to be 2.3 X 10% g/mol-Zr/hour, and

polymerization activity per the solid catalyst component was

found to be 826 g/g-solid catalyst component/hour. Further, the

obtained olefin polymer showed, SCB = 5.39, Mw = 80900, Mw/Mn
200 = 2,40, MFR = 1.41, MFRR = 34.7, and SR = 1.47.

[Example 38]

(1) Production of component (A)

In a 50 ml four necked flask, which had been dried under

reduced pressure and thereafter purged with nitrogen, 4.34 g

25 of the solid product obtained in the above Example 35 (1) and

30 ml of tetrahydrofuran were introduced and stirred. To the
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reduced pressure and thereafter purged with nitrogen, 4.37 g of the solid
product obtained in the above Exanple 35 (1) and 15 30 m of
tetrahydrofuran were introduced and stirred. To the m xture was added 3. 07
g of an organic polymer carrier, a styrene-divinylbenzene copolyner (CS-1
manuf actured by Sum tono Chem cal Co., Ltd.; divinylbenzene unit content =
39.5% by weight; average particle dianeter = 33.0 Un pore volune 20 = 1.
05 m/g) The resulting m xture was heated to 40 0 C, and stirred for 2

h . Af f d d
p(r)g;:ure ’ﬁ%tl:iﬁego‘yhget ra%rdg:]%%fa U{‘,Nggagygl r?%tné'é’J ?d%ﬂnéﬁegégg?gpucsand t he
m xture %i@?ﬂ;ﬁfri@iﬁ@pol%gne-'rhelr\ﬂﬁfrﬁgﬁufaé@@réﬂ99'%1@@@&%8&1!’1’65 renoved

usi ng a gl ass er, and t 25 resulting solid conponent was washed 5

times w tht@achspde#ic dutedd@yaofurss. g Tiggr epiyduaines fdhcedohal 8
hours at 1200C 216 under reduced pressure, thereby obtaining a conponent

(A). E ameniproorsteity s S.6emmal ¢d) ZnThe Qre OV 1w Inik tuarelak. Beabkdg. (2)
Pol yneri zation A 3 1-volume autocl ave equi pped with a stirrer, which had 5
been dri eto ueaer, reaciliceriyredstoe 2nkdother eafter pemgedngi the adgudd was
made vacuum hydrogen was fed therein to obtain a Eartlal pressure of O.
012 MPa, quupepent pfththsoddd somgopent. was mhqﬂeﬁe imeg Wik &aeh 3Ad t hen
a tenperature of the autoclave was raised to 70 0 C. Thereafter, hyl ene

was fed tmees ketsabperpiurana aﬁ’é’rFP&FeEiE§§§Lﬁ%iQﬁ for g homrs ahd2%e system

compoc, + 1 hEEF, refiiclgl BRkehyRe, o rAREHY UREALARYa PsnyGhenr (413 |
-butene g gndSPREYoankd v f&%&éi@&tznw% .qqﬂﬁdlpg,%nwpgfsasnﬁe&aae

sol ution
10 (2) Polymerization

A 3 1-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.012 MPa, 700 g of butane and 50 g of 1-butene

15 were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain
a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas compdsition
in the system was found to be hydrogen = 0.577 mol% and 1l-butene
20 =3.00mol%. Totheresultant was added0.9mlof aheptane solution
of triisobutylaluminum adjusted to a concentration of 1 mmol/ml.
Successively, 0.25 ml of a toluene solution of racemic
ethylenebls(l-indenyl)zirconium dichloride adjusted to a
concentration of 2 Lmol/ml, and then 11.4 mg of the component
25 (A) obtained in the above Example 38 (1) as a solid catalyst

component were added thereto. Polymerization was carried out
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of triisobutylalum num adjusted to a concentration of Imol/m . 15
Successively, 0.25 m of a toluene solution of racemc

et hyl enebi s(I| -i ndenyl ) zirconium di chloride adjusted to a concentration of
2 Uml/m, and then 15.3 ng of the conmponent (A) obtained in the above
Exanple 39 (1) as a solid catal yst conponent were added thereto.

Pol ynmeri zation was carried out 20 for 6 O mnutes at 7 0 - C while feeding
an et hyl ene /hydrogen m xed gas (hydrogen = 0.184 nolt) so as to keep the

whol i
e brobiu AN A Skest o dited Mt A, Ol Mg
zi rconi umyak ophy@scfeNNd ¢ 0188 o1z X §@7aé3/ﬂ33|ke%rd W whdl@ %‘i‘essure

pol ymeri zati on act|V|ty per the solid catal yst conponent was found to be
542 g/ g-sebhdtgatalasth ﬁ@@@Dﬂﬁm?/ oy rof &uré Defin tgra yainkt hhtranges golod i n
pol ymer showed, SCB = 7.20, MFR = 2.54, MFRR = 28.7, SR = 1.61. [Exanple
40] (1) Ppadtttlenppbpephyawhspobiadnefe) Polymexi2adion facdkdwidyk@drf | ask
purged with nitrogen, 100 mM of toluene and 40 mM (80 nmol) of a hexane
sol ut iS5on spircdhitinyhzomcwas ﬁnhhﬁ)tmebe 2n8r &duddd gdmd leGal/édura aR@C. To
the m xture was drog ped 11. 6 m (32. 1 nnnhé%of a toluene solution of
pent af | uoPepyEaBLzabion %F?—Y}thE?r4U“Pn9rﬂﬂt caalgrs i FEmaRent wesof

dr oppi ng, _the _m xture was adual heat.ed to 20cc. ereaf ter, 1. 58 m
(87 7 mTBP)met?IZIEevJa%l%Irg Y SRR 5 SoPoaR BOUR - FUSENE A o

STE T e e e R
was obtai ped, 4ACCHEfi 090,679, MFRR = 54.8, and SR = 1.48.
10 [Example 39]
(1) Production of component (A)
In a 50 ml four necked flask, which had been dried under
reduced pressure and thereafter purged with nitrogen, 4.37 g
of the solid product obtained in the above Example 35 (1) and
15 30 ml of tetrahydrofuran were introduced and stirred. To the
mixture was added 3.07 g of an organic polymer carrier, a
styrene-divinylbenzene copolymer (CS-1, manufactured by
Sumitomo Chemical Co., Ltd.; divinylbenzene unit content = 39.5%
by weight; average particle diameter = 33.0 Um; pore volume
20 =1.05ml/g).Theresultingmixturewasheatedto40C, andstirred

for 2hours. Afterremoving tetrahydrofuranbydistillationunder
reduced pressure, 40 ml of tetrahydrofuran was again added to

the residue, and the mixture was heated to 40°C. Thereafter,
the liquid component was removed using a glass filter, and the

25 resulting solid component was washed 5 times with each 30 ml

of tetrahydrofuran. The residue was dried for 8 hours at 120C
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15 to cal cul ati ons based on the anobunts of reagents used, a slurry
concentration was found to be 0. 57 mmol (in terns of Zn atom /mni
(slurry). (2) Production of conponent (A) In a 50 m four necked flask
purged with nitrogen, 45 m 20 (25.7 mmol-2Zn) of the slurry of the contact
product (e) obtained in the above Exanple 40 (1) was introduced. After
renmoving the solvent using a glass filter, 40 m of nethyl-tert-butyl
ether and 2. 99 g of silica (Sylopol 948, nmanufactured by Davison Co. ,

Ltd.  avgl P@&&é&éepggg%ﬁg) %h%r%bﬁmﬁ%ﬁli UW'BsSmponérit M(A)9: 25

specific Surface area = , Whic een heat-treated at 300'C
under a1 &AKeEs R JHIROAE S, OMSHnRsh 1, 348 FADD, TmaBd /gt i rred
for 2 hOlr,IuI:’iSé A teﬁragﬁom%/rlsﬁgrt%ﬁee%ﬁ qui d ?or?ggnent }éljsi ng a gl ass fl/Pter, t he
resi due ) Vesheredi 2afBsnw th each 30 nl of toluene and washed once with
30 m of hexane, and thereafter dried for 8 hours at 1200C under reduced
pressure, 5 thex abhy-wblamaiawtdcldBe efjudppedpabenta §8)rr&rendniicly hadnal ysi s
revealed Zzn = 3.2 mol/g, and F = 5.1 mol/g. (3) Polynerization A 3

1- vol e keenodzied emndepaediadd pressune andviberepdd efe piirgedeithder
reduced pressure and thereafter purged with argon, was made vacuum

hydr ogen a%goR edva® mafls siaryun oi¥drpgepyyas fedtdesgid §o grgetnvBa, 695

of "t e adbkt Loe PrasSrEecis: BTIBEE. Tnbind barangar She SALoPERREner o n
2 resur t e5S Ak Wit o g Ryt kP e b8 o S BABRIEA e 2
system Walsa:[gg&%g %b@ hyl'géf)egfflter, ethylene was fed therein to obtain

10 a partial pressure of 1.6 MPa, and the system was stabilized.

As a result of a gas chromatography analysis, a gas composition
in the system was found to be hydrogen = 0.54 mol% and 1l-butene
=2,78mol%. Totheresultant was added 0.9ml of aheptane solution
of triisobutylaluminumadjusted to a concentration of 1 mmol/ml.

15 Succe.ssively, 0.25 ml of a toluene solution of racemic
ethylenebis(1l-indenyl)zirconium dichloride adjusted to a
concentration of 2 #mol/ml, and then 15.3 mg of the component
(A) obtained in the above Example 39 (1) as a solid catalyst
component were added thereto. Polymerization was carried out

20 for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen = 0.184 mol%) so as to keep the whole pressure
constant. As a result, 8.3 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 1.7 X 107 g/mol-Zr/hour, and

25 polymerization activity per the solid catalyst component was

found to be 542 g/g-solid catalyst component/hour. Further, the

217



= 0.759 nold and 1-butene = 2.62 nold. To the resultant was added 0.9 ni

of a heptane solution of triisobutylalum numadjusted to a concentration
of 1 mmol/m . Successively, 0. 75 m of a toluene solution of racemc

et hyl enebi s(1-i ndenyl ) zirconiumdichloride 20 adjusted to a concentration
of 2 limol/m, and then 8.1 ng of the conponent (A) obtained in the above
Exanple 40 (2) as a solid catalyst conponent were added thereto.

Pol yneri zation was carried out for 60 mnutes at 70 CC whil e feedi ng an

et hyl ene/ Bydoegen aléfﬁnggglgrﬁxﬁrgﬂswea Os@B3- ) 54, SrRs- 10, 265 hagek the

whol e pressure constant result, 28.6 g of an olef in polymer having
a good pacrthgl e, pgRpertyewas obtained. 219 Pol ynerization activity per
zirconiumatomwas f ound to be 1. 9 X 101 'g/nol -2Zr/ hour, and

pol yneri zgkkaimpaet 4oity per the solid catalyst conponent was found to be
3530 g/ g-solid catal yst conponent/hour. Further, the obtained olefin

pol ymer Yedroducidor 44 éonbé%%tl dLM:‘RR(é 43.4 and SR = 1.32.
[Exarrpl e g ?e( % Producti on of ﬁﬁoréﬁ% In)a 50 mi four necked flask

purged wi th nit Bg@rﬁOQLE“JmeU(rZBGF ﬁﬁoflzﬁ)‘ BErgad ‘51-'91? Ml grogere. ddt act

product (e) obtained 10 in the above Exa was i ntroduced. After
renovi ng ’t“l)ln ofo|bpdimenssiana a4Q) Bds (80 ﬂ‘1¥l°m4c9#na Pe§F‘H3n§P1\H§§'°Pntqfoduced

t herein. Thus

of t he saRdSFBYIREAP. {PclpeAlyi FFER RutFAECHSCoREnooRtRgi B 2052 as |
| ntroducedn AL T8 diau ey rxfgssdlmoﬁqosflé 80lefbddreit i 2

hours. After renoving the ( conponent using a ass I'ter, the
residue wgg washetkrhdidpiseydl N (929F mol/1) over 40 minutes. After

10 completion of dropping, the mixture was gradually heated to 20C.
Thereafter, 1.58 ml (87.7 mmol) of H,0 was dropped thereto over
60 minutes at 20°C. After completion of dropping, the mixture
was stirred for 6 hours underrefluxcondition (91°C ). Asaresult,
140ml of aslurryof acontact product (e) was obtained. According
15 to calculations based on the amounts of reagents used, a slurry
concentration was found to be 0.57 mmol (in terms of Zn atom)/ml
(slurry).
(2) Production of component (A)
In a 50 ml four necked flask purged with nitrogen, 45 ml
20 (25.7mmol-Zn) of the slurry of the contact product (e) obtained
in the above Example 40 (1) was introduced. After removing the
solvent using a glass filter, 40 ml of methyl-tert-butyl ether
and 2.99 g of silica (Sylopol 948, manufactured by Davison Co.,
Ltd.; average particle diameter = 59 U m; pore volume =1.61ml/g;

25 specific surface area = 306 m?/g), which had been heat-treated

at 300C under a nitrogen stream, were introduced, heated to

218



30 m of toluene and washed once with 30 ml of hexane, and thereafter
dried for 8 hours at 1200C under reduced pressure, thereby obtaining 3.82
g of a component (A). Elenentary analysis 20 revealed Zn = 2.4 mmol /g, and
F=25mol/g. (2) Polynerization A 3 1-volune autocl ave equi pped with a
stirrer, which had been dried under reduced pressure and thereafter purged
with argon, was nmade vacuum hydrogen was fed therein to obtain a 2 5
partial pressure of 0. 0 17 MPa, 6 9 5 g of butane and 5 5 g of | -butene

vere fed jhereldy sg?ﬂ%ﬁ%raz h%gg%r.ﬁ]ﬂ& 2bmble ?%}fé“ii&ﬁi&%n@%@ueﬁi sed to

700C. Thereafter, ene was erein to obfain a“partial pressure of

1. 6 MPa, yanfigtdqieed emway ,StaBi tégedue Wits Walshed U £imés3@Sth each
chromat ography anal ysis, a gas conposition in the systemwas f ound to be

hydr ogen 300ml17%Z rollYeaed dhdwasted dncd2with %80 Tnlt bé hesaniegntandas
added 0. 9 m of a heptane solution of triisobutylalumnum adjusted to a
concent r athepeaftérnipiédl for Budwans atl ¥200 Amdér afedudenl parssaleyt i on of
racem c et hyl enebi s(l-indenyl)zirconiumdichloride adjusted to a

concertt r athereby abtgxigiing 5. 8@ ehencemuongn b A)hcEtempbhary ar@Lysls
obtained in the above Exanple 41 (1) as_a sqlid ca& | yst conponent were
added t heFeY821pg| YReFi 2ati BRORAS - c8PH Ed=odr ! MBPLE@ ni nutes at 700C while

oo 10 0 BN SR TAYABHCT R SR LR o BRI % 0
i T R A e G e Sk
pol yneri zghbPBa2ebr\higdiEwithtasgbh d wef RhYSE lv& AP 8 dréd®en was fed
10 therein toobtain apartial pressure of 0.017 MPa, 695 g of butane
and 55 g of 1l-butene were fed therein, and then a temperature
of the éutoclave was raised to 70C. Thereafter, ethylene was
fed thereln to obtain a partial pressure of 1.6 MPa, and the
system was stabllized. As a result of a gas chromatography
15 analysis, agascompositionin the systemwas found to be hydrogen
=0.759 mol% and 1-butene = 2.62 mol%. To the resultant was added
0.9 ml of a heptane solution of triisobutylaluminum adjusted
toaconcentrationof 1mmol/ml. Successively, 0.75ml of a toluene
solutlionof racemicethylenebis(l-indenyl)zirconiumdichloride
20 adjusted to a concentration of 2 Umol/ml, and then 8.1 mg of
the component (A) obtained in the above Example 40 (2) as a solid
catalyst component were added thereto. Polymerization was
carried out for 60 minutes at 70 T while feeding an
ethylene/hydrogen mixed gas (hydrogen = 0.203 mol%) so as to
25 keep the whole pressure constant. As aresult, 28.6 gof anolefin

polymer having a good particle property was obtained.
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found to be 1420 g/ g-solid catal yst conmponent/hour. Further, the obtained
olef in polyner showed, SCB = 14. 6, MFR = 2. 0 3, MFRR 20 = 48.8 and SR =
1.53. [Exanple 42] (1) Production of contact product (e) In a 1000 m four
necked flask purged with nitrogen, 300 mM of toluene and 120 m (240 mmol)
of a hexane solution of 25 diethylzinc (2 nol/1) were introduced and
cooled to -50C. To the m xture was dropped 34.8 ml (96.3 mmpl ) of a tol uene
sol ution 221 of pentafluorophenol (2.77 nol/1) over 40 m nutes. After

conpl eti o ' ' a “Hheo

Ther eaf t ei?,oﬁ?g{ngﬁfﬁﬁt?g%é%ﬂﬁ‘%w e&z\(ﬁ)@\%/gghgggp%{é%m% g?ghgvég b%& 'r?i nut es
at 209C. Aft e &4 4 i i fQry 6
hour s under 1(r;bgfécl ux %%@???%hta?‘gﬁ??ﬁ“%gg?g%éf]ﬁ&J{}Zi(l)wn?é?):fﬁggglol}?'rdy of a
contact peeedtystelrowpdnebitaiward.fARRDItH NGe BH30ahyyl-abilads caazagsan the
anounts of reagents used, a slurry concentration was found to be 0.57 nmol
(i n ternscohpdneatghputnl Futshery ythe ldb{&)néd culief i padfymeonshosed,( A) | n
a 50 m four necked flask purged with nitrogen, 45 m (25.7 mml - Zn) of

t he slfurr§CBf=t hé.3onMEBt =ple8Qct MFBR sb#di.Aedndi SRt ke laB@ue Exanple 42 (1)
was introduced. After renoving the solvent using a glass filter, 2 m of
et hanol ahB*3BPHe 6&1tol uene 15 were introduced therein. Thus, a proportion

of et hanol 5% vol yne. Then, .. 3 g of the sane |ot heat-treated
silica as(1Yﬁ§F°éQSEXPH EgaHBW8°EShF3?A&as i ntroduced therein. The mixture
was heated to 4pRG apd gt EbhEhded F1ULE pulied FE¥hIANErE9LA T 45 m1
(25.7mmol-2Zn) of the slurry of the contact product (e) obtalned
10 in the above Example 40 (1) was introduced. After removing the
solvent using a glass filter, 40 ml of ethanol was introduced
therein. Thus, a proportion of ethanol was 100% by volume. Then,
3.10 g of the same lot heat-treated silica as that used in Example
40 (2) was introduced therein. The mixture was heated to 40C
15 and stirred for 2 hours. After removing the liquid component
using a glass filter, the resldue was washed 4 times with each
30 ml of toluene and washed once with 30 ml of hexane, and
thereafter dried for 8 hours at 120C under reduced pressure,
thereby obtaining 3.82 g of a component (A). Elementary analysis
20 revealed Zn = 2.4 mmol/g, and F = 2.5 mmol/g.
(2) Polymerization
A 3 1-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
argon, was made vacuum, hydrogen was fed therein to obtain a
25 partial pressureof 0.017 MPa, 695 g of butane and 55 g of 1-butene

were fed therein, and then a temperature of the autoclave was
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conponent was allowed to precipitate, and a slurry portion of 20 the upper
| ayer was renoved. For conpleting washing, 30 m of toluene was added to
the residue, the mxture was stirred, thereafter, the solid conponent was
allowed to precipitate, and a slurry portion of the upper |ayer was
renoved. The above-nentioned washi ng operation was repeated 4 tines. A
simlar 25 washing operation was repeated 2 tinmes using 30 ml of hexane.
After renoving the quuid conmponent using a glass filter, the 222 residue

was dri ed Laredh ous Rl whad Aader L RINGRE. QLSS SnerkllSr EBYoRELEL N 1O

3.51 g of @ conponen (A) ment dr SiS reveale =2.4

and F = 3.8 paeli/aa. pééhsﬁ’%ya?ri Z@"MPH‘ %n/a 3nt- ¥OLUER aaé%&@wlelmpped
with a sti rrer whi ¢ch had  been dried under reduced pressure and thereafter

purged W Ay aaf@ailt W&ESa G chaomatoghudhgoena vesi s ek yhereompéoiobémi n a
partial pressure of 0.017 MPa, 695 g of butane and 55 g of 1-butene were
fed thereiim thadsydiem wasefipendtto bediyd:hmemtmm 492 mualst 304r biseten® 700C.

Thereafter, ethylene was fed therein to obtain a partial pressure of 1.6
MPa, ahd t=h% &y mpdin. Mesthue apshiltedt wassadde@§uPimloef alyastmwdaub@@@phy
anal ysi s, as conposition in the systemwas found to be hydr%fen 0.713

nmol d and Pﬁo thgobutylabuphpym aﬁd%dr*é%aﬁoa}ﬁewwéafa’cfaba

hept ane 3%15 of tr.i %éobui K um n uste ia co centratlon of 1
mrol / m . 5% Pol toh %l RGIFAQ P
2 1ol sc(féflifr}?ﬁ?ﬂys' i Cé’e%"i%%f@onﬁi;doﬂirﬁ%%ﬁ?o éal%%ﬁfﬂ‘é’itéé’ ¢
Exanpl e 4%o(r1?c)erpcsra%iso(}l oqf Ciat/ﬂl-lé(f}m]_, and then 8.4 mg of the component
10 (A) obtained in the above Example 41 (1) as a solid catalyst
component were added thereto. Polymerization was carried out
for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen = 0.203 mol%) so as to keep the whole pressure
constant. As a result, 11.9 g of an olefin polymer having a good
15 particle property was obtalned. Polymerization activity per
zirconium atom was found to be 7.9 X 10° g/mol-Zr/hour, and’
polymerization activity per the solid catalyst component was
found to be 1420 g/g-solid catalyst component/hour. Further,
the obtained olefin polymer showed, SCB = 14.6, MFR = 2.03, MFRR
20 = 48.8 and SR = 1.53.
[Example 42]
(1) Production of contact product (e)
In a 1000 ml four necked flask purged with nitrogen, 300
ml of toluene and 120 ml (240 mmol) of a hexane solution of
25 diethylzinc (2 mol/l) were introduced and cooled to -5C. To

the mixture was dropped 34.8ml (96.3 mmol) of a toluene solution
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20 component were added thereto. Polynerization was carried out for 60

m nutes at 70CC while feeding an ethylene /hydrogen m xed gas (hydrogen =
0. 200 nmol d) so as to keep the whole pressure constant. As a result, 28.7 ¢
of an olef in polymer having a good particle property was obtained.

Pol ymeri zation activity per 25 zirconiumatomwas found to be 1.9 X 107

g/ mol -Zr/ hour, and polynerization activity per the solid catal yst
conponent was 223 found to be 3590 g/g-solid catal yst conponent/hour.

Further, .ih ' i d vl - |
R o 5e0% §8§Q§¥1@%‘%.°%‘?‘*[%2§%Y?2§?& (1)°§l§d38t ?g%n%?@gonégﬁé%? (A

In a 50 n@:orﬁﬁi‘ét{'ﬂ@ﬁi&%ddféﬁﬁfné)y'ﬁﬂﬁ%ﬂﬁd}@@véé%Q%’&uaﬁiyni‘xeafgétz Jgtol.- Zn)

of the slurry of the contact product (e) obtained in'the above Exanple 42
(1) was i Thépdacedr, A I B4 mlefRéBngmdhe of ¢i,0enas ubtopped deawetfo biver, 8 ni
of ethanol and 32 ml of toluene 10 were introduced therein. Thus, a
proporti 060 aiimitesadt \ESC204Ftby wohphetidhenf théHmppf thee mixtarieot
heat-treated silica as that used in Exanple 40 (3) was introduced therein.
The nifxt uwas swds redaftaars hout@ohdewiref vk ednddit i2nhARS.) . rearesulltti,ng
solid conponent was allowed to precipitate, and a slurry _portion of 15 the

upper | ay##0 WdL% @ FIVEEY Pof COFRAHPRANRE NPAFa3ePRpiped - AGCeEHdNEas
added to %he resi.due, th% i xt ur vvagmsti q:[se(()j J:ther after thgs solrid
conmponent ﬂ/é‘?]aﬂq]tﬁl/\%e’t?’}% BPEL BT (% 2MEHE a_gl Wrﬁ:& PF8R- & SLHETdpper
| rer VasebRaRedy TUR nAPONGRITEL S CIRRUN PR O, BTS¢
hexane. (slurry).
10 (2) Production of component (A)
In a 50 ml.four necked flask purged with nitrogen, 45 ml
(25.7 mmol-2Zn) of the slurry of the contact product (e) obtained
in the above Example 42 (1) was introduced. After removing the
solvent using a glass filter, 2 ml of ethanol and 38 ml of toluene
15 were introduced therein. Thus, a proportion of ethanol was 5%
by volume. Then, -3.03 g of the same lot heat-treated silica as
that used in Example 40 (3) was introduced therein. The mixture
was heated to 40C and stirred for 2 hours. The resulting solid
component was allowed to precipitate, and a slurry portlon of
20 the upper layer was removed. For completing washing, 30 ml of
toluene was added to the residue, the mixture v}as stirred,
thereafter, the solid component was allowed to precipitate, and
a slurry portion of the upper layer was removed. The
above-mentionedwashingoperationwasrepeated4 times. Asimilar

25 washing operation was repeated 2 times using 30 ml of hexane.

After removing the liquid component using a glass filter, the
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After renoving the liquid conponent using a glass filter, the residue was
dried for 8 hours at 120t under reduced pressure, thereby obtaining 4.17 g
of a conmponent (A) . Elenentary analysis revealed Zn = 3.7 mol/g, and F =
3.8 mol/g. 25 (2) Polynerization A 3 1-volunme autocl ave equi pped with a
stirrer, which had 224 been dried under reduced pressure and thereafter
purged with argon, was nmade vacuum hydrogen was fed therein to obtain a
partial pressure of 0. 017 MPa, 695 g of butane and 55 g of 1-butene were

fed thefegséi&ﬂg faaetae%g;gtt Erffad 190U QLA QY & MR el ;ﬁie%%%rteq 70 -

C. Thereaffer, ethylene was erein to obtain a partial pressure of 1.
6 MPa, anghéhéebgyrtainiasy 3t 8bid 6 adcompénént §3Yl.tEDémén Baby @haaretiegr aphy
anal ysis, a gas conposition in the systemwas f ound to be hydrogen = 0. 6
9 3 nolt pededledbphene2.1 dmoX/§,nmahtl. FTe 8hé mmsldl/gant was added 0. 9 ni
of a heptane solution 10 of triisobutylalum num adjusted to a concentration
of 1 mmol (3) . Pobymwertgatdbyp, 0.75 nml of a toluene solution of racenic

et hyl enebi s(I -i ndenyl) zl rconi um di chl ori de adjusted to a concentration of
2 9mol¥ M, and AReh-9o3umg tepkave esvidped YAFhshealREgT) Whieh Medy e
Exanple 43 (2)_as a solid catajgst 15 conponent. were added theretaq.

Pol yrer i ZAEBra%aed AR FFfiiiced RTEHF Y o AL theraaftefhinur seb #ity an

ci 1 ene ANSRO%EEs ThARS S8Rl MRHERS a uf Pl iduth W BASRRA 10,
2, 9000 DBRHLELE RSk S LY RO Y DbReR0
activity pefetfiea Ssdsk LRl AP tned"BOBERpeYBEure of the autoclave was
10 raised to 70C. Thereafter, ethylene was fed therein to obtain
a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition
in the system was found to be hydrogen = 0.713 mol% and 1l-butene
=2.55mo0l%. To theresultant was added 0.9ml of aheptane solution
15 of triisobutylaluminumadjusted to aconcentration of 1 mmol/ml.
Successively, 0.75 ml of a  toluene solution:- of racemic
ethylenebis(;-indenyl)zirconium dichloride adjusted to a
concentration of 2 Umol/ml, and then 8.0 mg of the component
(A) obtained in the above Example 42 (2) as a so0lid catalyst
20 component were added thereto. Polymerization was carried out
for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen = 0.200 mol%) so as to keep the whole pressure
constant. As a result, 28.7 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
25 zirconium atom was found to be 1.9 X 10’ g/mol-Zr/hour, and

polymerization activity per the solid catalyst component was
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found to be 6520 g/ g-solid catal yst conponent/hour. Further, the obtained
olef in polyner showed, SCB = 17. 1, MFR = 4. 6 1, MFRR = 41.2 and SR =
L. 42. 25 [ Exanple 441 (1) Production of conponent (A) 225 In a 50 nml four
necked f |l ask purged with nitrogen, 4 5 mM (25. 7 mml- Zn) of the slurry
of the contact product (e) obtained in the above Exanple 42 (1) was

I ntroduced. After renoving the solvent using a glass f ilter, 16 m of
ethanol and 24 m of toluene 5 were introduced therein. Thus, a proportion

of ethanol.wag ﬂg%ebysg@lé’f@*lsa_%@’(c?)%a&lé{& onlg¥h S Ehd R, hRalrHdeat ed

silica as that used In Exanple s introduced therein. The m xture

0 was heatgd bBt49nedapleslinr p8lyhet ghépeds.sdbe-resup | iMer s0lg.dgo,
conponent was allowed to precipitate, and a slurry portion of 10 the upper

| ayer wasMFRRowed8.6oandogpl et ilng@swashi ng, 30 m of toluene was added to
the residue, the mxture was stirred, thereafter, the solid conponent was
al | oned t 6Eprwpilpi #dtle, and a slurry portion of the upper |ayer was
renoved. The above -nentioned washi ng operati on was repeated 4 tines. A
sim|dt 1%51lhafrPAycspenarforonponeats ildd out 1 time using 30 nl of hexane.
After renoving the |iquid_conponent usin %é]grlass filter, the residue was

dried for 8 houf® %tsolfﬂoéoﬂﬁd%‘?c’i‘%ﬁlﬂtﬁf sﬂﬁdef"itphBiLEE9gﬁﬁt d@hiMg 4. 98
23 2 ot g 13 Ly enbef R B3 o 3. obFYAEE Rreifich, Le L abRiabas th -
stirrer, \.‘\L’gi E’lti'e r‘Qfﬂnve Example 42 (1) was introduced. After removing the
solvent using aglass filter, 8 ml of ethanol and 32 ml of toluene
10 were introduced therein. Thus, a proportion of ethanol was 20%
by volume. Then, 2.65 g of the same lot heat-treated sillica as
that used in Example 40 (3) was introduced therein. The mixture
was heated to 40C and stirred for 2 hours. The resulting solid
component was allowed to precipitate, and a slurry portion of
15 the upper layer was removed. For completing washing, 30 ml of
toluene was added to the residue, the mixture was stirred,
thereafter, the solid component was allowed to precipitate, and
a slurry portion of the upper layer was removed. The
above-mentionedwashingoperationwas repeated4 times. Asimilar
20 washing operation was carried out 1 time using 30 ml of hexane.
After removing the liquid component using a glass filter, the
residue was dried for 8 hours at 120C under reduced pressure,
thereby obtaining 4.17 g of a component (A). Elementary analysis
revealed Zn = 3.7 mmol/g, and F = 3.8 mmol/g.
25 (2) Polymerization

A 3 1-volume autoclave equipped with a stirrer, which had
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been dried under reduced pressure and thereafter purged with argon, was
made vacuum hydrogen was fed therein to obtain a partial pressure of O.
017 MPa, 695 g of butane and 55 g of 1-butene 25 were fed therein, and then
a tenperature of the autoclave was raised to 70cC. Thereafter, ethylene
was fed therein to obtain 226 a partial pressure of 1.6 MPa, and the system
was stabilized. As a result of a gas chronmatography anal ysis, a gas
conposition in the systemwas found to be hydrogen = 0.680 nold and

08y Lo el e B e

sol ution trirso al um num e oncean [ /.

Successi Vﬁh:%}cl)ng- washa8k @a&ﬁhH?nﬁyﬁ?bHEgoﬂagfféé‘gﬁﬂr«%fein to obtain

. . ! . a
et hyl enebi s(1-i ndenyl) zirconium di chl ofi de adj ust 0 a concentration of

2 /. Lol / partaad ghedsdre o) af11 MRa ¢ @UBAN8RIbutahe QREF5 @8 £l N Yt mbove
Exanple 44 (1) as a solid catalyst 10 conponent were added thereto.

Pol yneri zaerenfedstihereinrd and tHerr Hlenperaesrat of 00Ke vhitscToesivig an

et hyl ene / hydrogen m xed gas (hydrogen = 0.200 nold) so as to keep the

whol e presadsed tors1ant Thdseaftesyl éthyllefe way fad ehekelln polopwiimhavi ng

a good particle property was. obtained. Polynerization activity per 15.

zirconi urrﬁaPGﬁFMg PERFEUYS Pk 13 .6 MRaL0and/ hbe- gys hemrwasiatabydiiaest. zat i on
onent was _ found to be 4880 g/g-solid

activity per the solid catalyst co
cat al yst Srﬁ)&ﬁe"r‘ﬂﬁ‘/th%r?‘ 9eSr ¥HE?‘P3{:T$3E&BBY£W%1%¢ 3 gapSgpRas d, SCB
Product | o Lo SRRSAEPT Ao SoBE RYdeneeE kP d FALR Bt gecphee
nitrogen, -20 79 mo1%. To the resultant was added 0.9 ml of aheptane solution
10 of triisobutylaluminumadjusted to aconcentration of 1 mmol/ml. _
Successively, 0.75 ml of a toluene solution of racemic
ethylenebis(l-indenyl)zirconium dichloride adjusted to a
concentration of 2 Umol/ml, and then 9.3 mg of the component
(A) obtained in the above Example 43 (2) as a solid catalyst
15 component were added thereto. Polymerization was carried out
for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen = 0.200 mol%) so as to keep the whole pressure
constant. As a result, 60.6 g of an olefin polymer having a good
particle property was obtained. Polymerization acfivity per
20 zirconium atom was found to be 4.0 X 10’ g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was
found to be 6520 g/g-solid catalyst component/hour. Further,
the obtained olefin polymer showed, SCB=17.1, MFR = 4,61, MFRR
= 41.2 and SR = 1.42.
25 [Example 44]

(1) Production of component (A)
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of toluene and 12.8 m (25.6 mml) of a hexane solution of diethylzinc (2
nol /1) were introduced and cooled to 2C . To the 25 m xture was dropped 3.7
m (10.2 mmol) of a toluene solution of pentafluorophenol (2.77 nol/1)
over 40 mnutes. After 227 conpletion of dropping, the m xture was stirred
at 20C for 20 mnutes. Thereafter, 0.51 m (28.3 mml) of H20 was dropped
thereto over 60 mnutes at 2C. Immediately thereafter, 2.98 g of the sane
| ot heat-treated silica as that used in Exanple 5 40 (2) was introduced

Lherel n at 2t He Mot $oleonsLkbachadl AAGJOL RN roLb! ogé Lor

heated to 600C and Irre Oufr’s. sul conponent was

allowed t I @Ci D ti |
zB.gmiﬁzﬁ) o %%1%'115 M%&@fe e§§F9£t d{ﬂP@ie)acthgEatj‘g’géd

renoved. For eting washing, 30 of uené was added

residue, thethb)XdpBdve Hkatpsesbr f@;i,wa@%%afd&rceat.hﬁf%eki FefOVPRE e WaS
allowed to precipitate, and a slurry portion of the upper |ayer was

renoved. séheealtoyeinpatgleasdf Wbt Nd 6aEbltd tHankSanépPaahedfidivaite A
simlar washing operation was carried out 1 time using 30 mM  of hexane.
Aft er & enwereginhrofugeddtivarngione Thussi agpropputton f eithanolt Wes rakt due
was dried at anbient tenperature under reduced pressure, thereby obtaining
5.88 g of by vehpvaertheny 3.18 gnehtthy sang yotsheatetireated sidicamml / g,
and F = 6.3 mmlé\&. EZ) Pol ymeri zati on, A 3 1-volupe autocl ave equi pped
with a stthAsruseRiicnExapplept hdq UFPe‘d‘RﬁR@C?%&H@é&iﬁr-e?%ﬁr@’%ﬁ'e
thereafter pu}Eged Wi th a(égon was nmade vacuum hydrogen was fed therein to
r r

obtain a Yp& %Fe%rté%gﬁl Fd ¢ tdFradpiored st Phearesuhiing splkd
1-butene WREGNERY RS £l TowdEhd K A VI AL 2051 LPEy A58 PEL SY G #as

10 the upper layer was removed. For completing washing, 30 ml of
toluene was added to the residue, the mixture was stirred,
thereafter, the solid component was allowed to precipitate, and
a slurry portion of the upper layer was removed. The
above-mentionedwashingoperationwas repeated4 times. Asimilar

15 washing operation was carried out 1 time using 30 ml of hexane.
After removing the liquid component using a glass filter, the
residue was dried for 8 hours at 120C under reduced pressure,
thereby obtaining 4.98 g of a component (A). Elementary analysis
revealed Zn = 3.8 mmol/g, and F = 3.7 mmol/g.

20 (2) Polymerization

A 3 1-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.017 MPa, 695 g of butane and 55 g of 1-butene

25 were fed therein, and then a temperature of the autoclave was

raised to 70C. Thereafter, ethylene was fed therein to obtain
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raised to 700C. Thereafter, ethylene was fed therein to obtain 25 a parti al
pressure of 1.6 MPa, and the systemwas stabilized. As a result of a gas
chromat ography anal ysis, a gas conposition 228 in the systemwas found to
be hydrogen = 0. 707 nol % and 1-butene = 2. 82 nold . To the resultant was
added 0.9 ml of a heptane solution of triisobutylalum num adjusted to a
concentration of 1 mmol/m . Successively, 0.75 m of a tol uene solution of
racem ¢ 5 et hyl enebi s(1-indenyl)zirconiumdichloride adjusted to a

concent i pieola? LLBLLEL o8N d 48R, Bala ! o} Jeof VRO (Y@t a1 nec

in the abo as ‘a solid cat conponent” wer e "added

thereto. RglymRichAd! b YRS ERF6MEEoSHAPhY Un iy di U EeFa & ool 1M d £
feedi ng an ethyFene /hydpggen nixedogo gag 6H§%Hogen :§%.266 nold) so as to

keep the whotite preIeH Was FURIERD. bédhydrced L, 0 %680 me18f add 10/Hitdre
pol ymer having a good particle property was obtained. Polynerization

activity per.87amoTonroraest oeswbsahbwae ddida0 69 Bl flRepteme-s&rldtdlon and
pol ymeri zation activity per the solid catal yst conponent was 15 found to be
10800 Jy/ go€ dinid scdrutiyisa lwwkponadinabed .t oFa comeen t riattd ooba &l mew loimdf. i n

pol ymer showed, SCB = 15.8, MFR = 3.15, MFRR = 41.9 and SR = 1. 38.

[ Exanpl e @BFcessipedduct P ohdS oMicoRSonenttolMenry splytdgnni of orageaticed

hexane. SORECYRPEP =41 URPRERT SEERBLAD) GbrbIPALAS RAIISHRICTHA odf 1o 5o
Cont ot SGPBEARSReLER SRRl fur abAirRofl. 0 e e RISt o
(A) obtained in the above Example 44 (1) as a solid catalyst
10 component were added thereto. Polymerization was carried out
for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen = 0.200 mol%) so as to keep the whole pressure
constant. As a result, 44.9 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
15 2zirconium atom was found to be 3.0 X 107 g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was
found to be 4880 g/g-solid catalyst component/hour. Further,
the obtained olefin polymer showed, SCB=12.5, MFR = 1.23, MFRR
= 54.6 and SR = 1.41.
20 [Example 45]
(1) Production of component (A)
In a 50 ml four necked flask purged with nitrogen, 20 ml
of toluene and 12.8 ml (25.6 mmol) of a hexane solution of
diethylzinc (2 mol/l) were introduced and cooled to 2°C. To the
256 mixture was dropped 3.7 ml (10.2 mmol) of a toluene solution

of pentafluorophenol (2.77 mol/l) over 40 minutes. After
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25 conpletion of dropping, the mxture was stirred at 50C for 20 m nutes.
Thereafter, 0.51 m (28.3 nmmol) of H20 was dropped 229 thereto over 60

m nutes at 59C. After conpletionh of dropping, the mxture was stirred at
50C for 1 hour, and then 2.93 g of the sane |ot heat-treated silica as
that used in Exanple 40 (2) was introduced therein at 20C. The m xture was
stirred at 2cC 5 for 1 hour, thereafter heated to 40 O C and stirred for 2
hours. The resulting solid conmponent was allowed to precipitate, and a

slurry poidon®le®fidnh@fUBRePpHAYE! tWaSmi LERFE Gya st LOFEd &fd T pbrveshi ng,
30 Ml of toluene was added to the residue, the m xture was stirred,

t her eaf t emintite ssolThe meaEfiereNto vl ml | 203 tramd D) poLCcHED twde, dmpbadsl urry
portion of the upper |ayer was renoved. The above-nentioned washing

oper at i on thesettep eateed 64 mimetesAats2ig | amuedhatglypeheteaftens 22081 ed
out I tinme using 30 M _of hexane. After renoving the |iquid conponent
using a gl9a9%§ tge|$%‘é‘? Lok ek tgipatrd sde,:lap a?ts AhBite e efed F3ANREL under
15 reduced pressure, t her eby obt ai ni ng of a conponent (A

El enen? ar #0ak&ly¥ps *’é%@ﬁﬂéaeﬁnthe’sehnrﬁr%l 48 The mixtyre was sgirred)

E’Sé%”‘éi: cd uddert e dubOity, sBbrRatieg RrarBl: Forsdl Gog aripres 'afg?ﬂad

0
0 wpa. S#*%%Ps%*%*&%%‘%%iﬁ Ebipbflefit 1Bl 'af1 8004 Y n %.féf‘fitnéé then a
t enper at U@ 3 s1 BLr P 1% #\Ble ubﬁbi@ﬁyté%: JQ@ Qemil;beae @f&zeéomﬁi@wi@e was

fed therein to obtain a partial pressure of 1. MPa, and the system was
st abi | i zethasHinds 30rmBuWf toluangagas waded egrﬂli)eh)teaﬂﬁu)éSI Sheam{ature

conposition

10 was stirred, thereafter, the solid component was allowed to
precipitate, and a slurry portion of the upper layer was removed.
The above-mentioned washing operation was repeated 4 times. A
similar washing operation was carried out 1 time using 30 ml
of hexane. After removing the liquld component using a glass
15 filter, the residue was dried at ambilent temperature under
reduced pressure, thereby obtaining 5.88 g of a component (A).
Elementary analysis revealed Zn = 3.5mmol/g, and F = 6.3 mmol/g.

(2) Polymerization
A 3 1-volume autoclave equipped with a stirrer, which had
20 been dried under reduced pressure and thereafter purged with
argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.017 MPa, 695 g of butane and 55 gof 1-butene
were fed therein, and then a temperature of the autoclave-was
raised to 70°C. Thereafter, ethylene was fed therein to obtain
25 a partial pressure of 1.6 MPa, and the system was stabilized.

As a result of a gas chromatography analysis, a gas composition
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in the system was found to be hydrogen = 0. 748 nol % and 1 -butene 230
=2.59m0l % To the resultant was added O 9m of a heptane solution of

t.aii sobutylal um num adjusted to a concentration of 1 muol/m .

Successively, 0.75 m of a toluene solution of racemc

et hyl enebi s(I| -i ndenyl ) zirconiumdichloride adjusted to a 5 concentration of
2 JLnol/mM, and then 8.8 ng of the conponent (A) obtained in the above
Exanple 46 (1) as a solid catalyst conponent were added thereto.

Pol ymer i zahi €ile &g ted wasEQuiid thobe Gy dfdydes @170 Palc1whahe 1f-aadidie an

et hyl ene / hydrogen m xed gas (hydrogen = 0.200 nol% so as to keep the
whol e pres2ur82 MOl oMstidrd regslbantwalstadded0 . 94md off a aepalak solypnlomer
having a good particle property was obtai ned. Polynerization activity per
zi r coni unPAttarh dgabytykal unpiman 3dguxtedt qa weincEn/tratd onaedl 1 mpasd h/mek i zat i on
activity per the solid catal yst conponent was found to be 6520 g/g-solid
cat al yst SHFFEREAVLRATuUr . OFEPt Mk | of5 @ hdbienhe§odusiion pef yrmacakaned,

SCB = 15. 4 R =.0.453, MRR.=.40.2 and SR =_1.16. [Exanple_ 471 (1
o oduc | of tBY LEBRRARLNC LnRF A ) 2 1550 oy A ARBLRES del LSRIBFEgd WP L 1A

it , 20 M . 20.of tal 12.8 m. (25,6 1) _of ah | uti
ot " et S PBPRBLESTAO OF del @ i oaaRdh tand BoBi BY 95 R companaat O
i xt d . 1 |yt f
Mor ophens™| ‘PBERTHed; {nink dodyliBanglesb L 1P s M0 1A cllaBY
the m xt ueemgaaeatti weed abded thePst8l POt £8tidhar&ffdfFridh Dt

(28.3 mmmol) H20 was dropped thereto over 60 m nutes at 50C. Af ter
conpl eti opo@fe @ mAPRItR® at 70C while feeding an ethylene/hydrogen mixed
10 gas (hydrogen = 0.200 mol%) so as to keep the whole pressure
constant. As a result, 94.9 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 6.3 X 10’ g/mol-%Zr/hour, and
polymerization activity per the solid catalyst component was
15 found to be 10800 g/g-solid catalyst component/hour. Further,
the obtained olefin polymer showed, SCB = 15.8, MFR = 3.15, MFRR

41.9 and SR = 1.38.

[Example 46]
(1) Production of component (A)

20 In a 50 ml four necked flask purged with nitrogen, 20 ml
of toluene and 12.8 ml (25.6 mmol) of a hexane solution of
diethylzinc (2 mol/l) were introduced and cooled to 5C. To the
mixture was dropped 3.7 ml (10.2 mmol) of a toluene solution
of pentafluorophenol (2.77 mol/l) over 40 minutes. After

25 completion of dropping, the mixture was stirred at 5C for 20

minutes. Thereafter, 0.51 ml (28.3 mmol) of H,O0 was dropped
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231 the m xture was stirred at 5C for 3 hours, and then 3.01 g of the sane
| ot heat-treated silica as that used in Exanple 40 (2) was introduced
therein at 4~C. The m xture was stirred at 4~C for 1 hour, thereafter
heated to 60C and stirred for 2 hours. 5 The resulting solid conmponent was
allowed to precipitate, and a slurry portion of the upper |ayer was
renoved. For conpletion of washing, 30 mM of tol uene was added to the
residue, the mxture was stirred, thereafter, the solid conponent was

al 1 owed | Sndied) Boed! 8o fflluBas! LETHCRORELQD. Bbubhe UBRELE AUSLo YRS

renoved. 10 The above-nentioned washin eratron
9& Qe ne.
[

simlar Wan R xeReEeAladNsWasredl bt e8Pl 1t 5%14,3%9@ tllef! 2.
After renoving the |iquid conponent using a glass Ilter, the're ue was

dried at aiei sametkompdeattitraatdsY sileducas thaasased, 11 s eohbaj nj ng
4.31 g of a component (A) . 15 Elenmentary analysis revealed Zn = 2.4

mmol / g, amésFintoduced theredn) aPob Yive rTra it vied whe eltiiee@ubech e

equi pped with a stirrer, which had been dried under reduced pressure and

t her ea t efopui geoun tthereabier wea treati¢ov 40 tumndhpdrioged fas £dtbuterein to
obtain a 20 partial pressure of 0. 017 MPa, 695 g of butane and 55 g of

1- but ene & rEef’Bgt'ﬁLﬁgr gPhid LRMRIRSR “taéwﬁéﬂ-&ﬂ?%etﬁfm"%%iaétéﬁﬁav@%s
raised to 79311%].: Thereafter,, ethylene . was fed therein tg obtain a parti al

pressure G6f YER Pﬁ’etg?/é%@ﬁﬂéeygfa‘m? FEBQVedast 9T R te bkom gas
Fyar ogen” S 0 ARGY FoT B WAL St e k'S U PERLA R, ©
added 0. Qa@l s@firdeldEPitMecaFtdr 0t e3%011d component was allowed to
10 precipitate, anda slurryportion of the upper layer was removed.
The above-mentioned washing operation was repeated 4 times. A
similar washing operation was carried out 1 time using 30 ml
of hexane. After removing the liquid component using a glass
filter, the residue was dried at ambient temperature under
15 reduced pressure, thereby obtaining 5.84 g of a component (A).
Elementary analysis revealed Zn = 3.4 mmol/g, and F = 5.3 mmol/g.
(2) Polymerization
A 3 1l-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
20 argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.017 MPa, 695 g of butane and 55 g of 1-butene
were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain
a partial pressure of 1.6 MPa, and the system was stabilized.
26 As a result of a gas chromatography analysis, a gas composition

in the system was found to be hydrogen = 0.748 mol% and 1-butene
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of triisobutylalum num adjusted to a concentration of 1 mmol/nl.
Successively, 0.75 m of a toluene solution of racemc

et hyl enebi s(1 -i ndenyl ) zi rconi um di chl ori de adjusted to a concentration of
2 4nol /M, and then 8.3 ng of the conponent 5 (A) obtained in the above
Example 47 (1) as a solid catalyst conponent were added thereto.

Pol ymeri zation was carried out O f or 60 mnutes at 70 C while f eeding an
et hyl ene / hydrogen m xed gas (hydrogen = 0.200 nol% so as to keep the

whol e pressirs) m09sTatthe ASsa1t 88t Was £aded §. gnafo@a h@lpRfands POLYIBH
having a good 10 particle property was obtai ned. Pol ynmerization activity

per  zi r coffi ti BB vyEa Tttt @dhaszed vo A @6n@etRradi/diosE 1 ndhsh /m1 .

pol ynmeri zation activity per the solid catal yst conponent was found to be
5130 g/ g- Sukcessdvallyst @oRrpoment bifoua. talkudres , soflludiont abfiedradeiin

pol ymer showed, SCB = 14.3, MFR = 0.135, 15 MFRR = 141 and SR = 1.12.

[ Exanpl e #ghylenpebisddctlingienytl )edmeomdnm ( Aichdoxige ntdfluvatedecked & | ask
purged with nitrogen, 3.00 g of the same |ot heat-treated silica as that
used ith Exanpeatragisn ef)2 Bomal/md. tagididhenafd 80mI4Qf gtis. @Bnponsnt of H20

mnut s, ati ATERAPER EB0EES) é‘?éxét#%ée‘?ﬂié‘éﬁé”ﬂ e 4 qei Edteatatin d arop
iiica apSonBBaeRt Rerk SRAEY ROELES, SrhllnetThat ot Yol atRRI9HGr &
tol uene ﬁwtzésgﬂ.i%te%egfcaiotuamta,%@éd&g 4 m{rigne/ﬁ‘pgrgagnrfﬁyelé 'ng
gas (hydrogen = 0.200 mol%) so as to keep the whole pressure
10 constant. As a result, 57.4 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 3.8 X 10’ g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was
found to be 6520 g/g-solid catalyst component/hour. Further,
15 the obtained olefin polymer showed, SCB = 15.4, MFR = 0.453,
MFRR = 40.2 and SR = 1.16.
[Example 47]
(1) Production of component (A)
In a 50 ml four necked flask purged with nitrogen, 20 ml
20 of toluene and 12.8 ml (25.6 mmol) of a hexane solution of
diethylzinc (2 mol/l) were introduced and cooled to 5C. To the
mixture was dropped 3.7 ml (10.2 mmol) of a toluene solution
of pentafluorophenol (2.77 mol/lj over 40 minutes. After
completion of dropping, the mixture was stirred at 5C for 20

25 minutes. Thereafter, 0.51 ml (28.3 mmol) of H,0 was dropped

thereto over 60 minutes at 5C. After completion of dropping,

231



cooled to 5r- using an ice bath. Then, 4.5 m (9.0 mmol) of a hexane
solution of diethylzinc (2 nol/1) was dropped thereto over 1 hour. After
conpl etion of dropping, the mxture was stirred at 50Cf or 1 hour, heated
to 40 - C, stirred at 400C for 1 hour, 5 further heated to 60 0 C and
stirred at 60 0 Cfor 1 hour. After filtration using a filter, the residue
was washed 3 tines with 30 nml of toluene at 400C and 2 tinmes with 30 ml of
hexane at anbient tenperature with use of a filter. Successively, the 0

remai ni Ngt+a@l hdxEQPROPED s tBsrdld i8d 588 AOF § HoukOWhgaRHedt 3,49 %%ﬁ?c for
8 hours under reduced pressufe, thereby obtaining a component (A

El ement ar yhangdnpeilvtohetlte teeatedesil{dd ab thdt asedh Ex@mp&‘eeab gk ¥n =
2.1 mol/g, and F = 3.4 mmol/g. (2) Polynerization A 3 1-vol une autocl ave
equi pped washinaretlucedr thehedh aAad4Lee Thely imdoktunrdewasedtudedepr assate and
15 thereafter purged with argon, was nmade vacuum hydrogen was fed therein
to obtai nferphrhou, peraafitey heateds toPa) Csemd) stfirpedafier A B®H g of
1- but g&e were fed therein, and then a tenperature of the autoclave was

rai sed to #@o{eS%E%Eafml am%ws Pé&ow%ér*éprp%cmsﬁea%qum
pressure of % ’i}%o g te? was stal:lu Vg%s és a reslul of a gas
chr omat ogPasp Vr%r%ﬂ §1 ° PYEEA A AR B R SHP o be
o S0en o= gty o ;t%el%seo S e
a concent {agi Qﬁzieﬁ:ehmwe@eaf%&ce%ﬂev@omdo c%'imoq{erﬁé QIAENE 1owerP!¢g | on Of
racemic ethyl enebis (1 -indenyl) ‘zirconiumdichloride adjusted to a
concent r apiregiph tatendddrh,sianky peptTon JLNé upPpeér layer was removed.
10 The above-mentioned washing operation was repeated 4 times. A
similar washing operation was carried out 1 time using 30 ml
of hexane. After removing the liquid component using a glass
filter, the residue was dried at ambient temperature under
reduced pressure, thereby obtaining 4.31 g of a component (A).
15 Elementary analysis revealed Zn=2.4mmol/g, andF = 3.9 mmol/g.
(2) Polymerization
A 3 1l-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
argon, was made vacuum, hydrogen was fed therein to obtain a
20 partial pressure of 0.017MPa, 695 g of butane and 55 g of 1-butene
were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain
a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition
25 41in the system was found to be hydrogen = 0.624 mol% and l-butene

=2.67mol%. To theresultant was added 0.9ml of aheptane solution
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the conponent (A) obtained in the above Exanple 48 (1) as a solid catalyst
conponent were added thereto. Polynerization was carried out for 60
mnutes at 70 - C while feeding an ethyl ene/ hydrogen m xed gas (hydrogen =
0.203 mol %9 so as to 5 keep the whole pressure constant. As a result, 44.5
g of an olef in polyner having a good particle property was obtai ned.

Pol ynmeri zation activity per zirconiumatomwas found to be 3. 0 X 101

g/ nol - Zr/ hour, and pol ynerization activity per the solid catalyst

conponent ofasrioseBut Pl HBuRifGm HOrstdditsat S5
Further t he ](-;bt ai nedyol ef in IBol ymer showedcfaryc'selntl]%l 13. OQE%F%‘?P%%Q, MFRR

= 42.7 and®ueResshvbly | E0arpl en9]of 1h PEOTESHS O AutdBIOBENt r4Mmid a 50
n1 four necked flask purged with nitrogen, 2.99 15 g of the same | ot
heat - t r eateddhyieiniedd s{sl timatenysleldz ircdndamp| diolloxA)de 3@diusedhexanes and
0.149 g (8.29 mmol) of H20 were introduced. The m xture was stirred at
anbi ent téﬁﬁé*%&@ﬂ&iﬁbnopf 20 4mofrel, ahd ithen8i.Chmg26fexhet camgpomen®l uene

in the.f or f guid drop_visually disappeared, thereby f ormng a
uni f or 2(5’5] Sg‘rtﬁmd d8e fhey ﬁQPVﬁhEXémpllea‘igbééabéa 2t501i% eaxalysxt ure

ent afl uor ophenol

(20"l 1 BrbgRent w8 E. artef tﬁp%%%%i”ﬁai%é%&,ﬁéa%a 538 eRtEi®g GHf | ce
s, Tyl e ST S PERRIES 30 %&hy@sﬁ%@&ﬁ%ﬁé'aﬁ'%% o,
286_ mCX1E g?;%ésV\’fz\‘Sg%:b@'éﬁd oL 268%5‘2@)158055 t8SRLES {8 4Mole %Edeéédfé ed at
constant. As a result, 42,6 g of an olefin polymer having a good
10 particle property was obtained. Polymerization activity per
zirconium atom was found to be 2.8 X 10’ g/mol-%Zr/hour, and
polymerization activity per the solid catalyst component was
found to be 5130 g/g-solid catalyst component/hour. Further,
the obtained olefin polymer showed, SCB = 14.3, MFR = 0.135,
15 MFRR = 141 and SR = 1.12.
[Example 48]
(1) Production of component (A)
In a 50 ml four necked flask purged with nitrogen, 3.00
g of the same lot heat-treated silica as that used in Example
20 40 (2), 30 ml of toluene and 0.149 g (8.25 mmol) of H,0 were
introduced. The mixture was stirred at ambient temperature for
30 minutes, during which H,0 existing in toluene in the form
of a liquid dfop visually disappeared, thereby forming a uniform
slurry (it seems that the silica absorbed it). To the mixture

25 was added 1.8 ml (3.6 mmol) of a toluene solution of

pentafluorophenol (2.0 mol/l), and the resulting mixture was
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hours. After filtration using a filter, the residue was washed 3 tines
with 30 M of toluene at 400C and 2 tinmes with 30 ml of hexane at anbient
tenperature with use of a filter. Successively, the remaining solid
conponent was dried at 400 C5 for 1 hour and at 1200C for 8 hours under
reduced pressure, thereby obtaining a conponent (A). Elenmentary analysis
of the conponent (A) dried at 120~C revealed Zn = 2.1 mvol/g, and F = 4.0
mol /g. (2) Polynerization A 3 1-volunme autoclave equi pped with a stirrer,

whi ch hadcodfelees 810 &fbitem &%@u%«acéhpr@ﬁaﬂr,_e4aadxnih§é e§ i i1 PWAGH Wi th
argon, was made vacuum hydrogen was fed therein to obtain a partia

pressure béx@ne0&31yPaon685 giethplLzone emdndb/ D) ofad-drsmal tiire Hed
therein, and then a tenperature of the autoclave was raised to 700 C

Ther eaf t epvestlydwneAftierfoampledrisimof droppang , theanjmatvratvapreasinmesl of 1. 6
MPa, and the systemwas stabilized. As a result of a gas chromatography
anal ysi s, a& @é?s/ foanpobburorheated Heo BSE em stabriedirat 4o Gef by dk dgarx = 0. 789
mold gnd 1-butene = 2. 78 nolLd. To the resultant was added 0. 9 m of a
hept ank sBPGERER hepted; |t§o§9t<g|%m®n$hm«%@j a5t et Fox domeav.r #fter of 1

et byl enebf St L RRGRRYS LAY CORAHER-cHBri SREa W HeeBod S CHRGR ML on of
L2 Lo SR Lo 1 S U e Bt 0
TP Sk E e A G s RS Ll e i s es S
whol e presemMa&nZif $olid component was dried at 40°C for 1 hour and at
10 120C for 8 hours under reduced pressure, thereby obtaining a
component (A). Elementary analysis of the component (A) dried
at 120C revealed Zn = 2.1 mmol/g, and F = 3.4 mmol/g.
(2) Polymerization A 3 l-volume autoclave equipped with
a stirrer, which had been dried under reduced pressure and
15 thereafter purged with argon, was made vacuum, hydrogen was fed
therein to obtain a partial pressure of 0.017 MPa, 695 g of butane
and 55 g of l-butene were fed therein, and then a temperature
of the autoclave was raised to 70C. Thereafter, ethylene was
fed therein to obtain a partial pressure of 1.6 MPa, and the
20 system was stabilized. As a result of a gas chromatography
analysis, a gas composition in the systemwas found to be hydrogen
= 0.738 mol% and 1-butene = 2.93 mol%. To the resultant was added
0.9 ml of a heptane solution of triisobutylaluminum adjusted

toaconcentrationof 1mmol/ml. Successively, 0.75ml of a toluene

25 solutionof racemicethylenebis(1l-indenyl)zirconiumdichloride

adjusted to a concentration of 2 fmol/ml, and then 7.3 mg of
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constant. As a result, 53.9 g of an olef in polyner having a good particle
property was obtained. Polynerization activity per zirconium atom was
found to be 3.6 X 107 g/nol-2Zr/hour, and polymerization activity per the
solid catal yst conponent was 5 found to be 6910 g/g-solid catal yst
component/ hour. Further, the obtained olef in polyner showed, SCB = 15.0 ,
MFR = 3.00 , MFRR = 42.0 and SR = 1.48. [Exanple 50] (1) Production of
conmponent (A) 10 In a 50 m four necked flask purged with nitrogen, 2.98 ¢

of the sapReld¥mp¥aint 5R§t@c§jta?idé&§nal§3hé BabveSekahpl E43MPL § as® doAkig 30 M

of tetrahydrofuran a tetra ydrofuran sol ution of

pent af | uogapaepst (c%n@)dﬁér{tl)w@f@ addeas thdrded. neBhymeti EBOi¥ART &as
i ntroduced and cooled to 5C 15 using an ice bath. Then, 13.4 m (27 mol)

of a hexasgersoktati oot Oofoxli edymihnees? gBl /10 Bas m;pp@eCkéémrrﬁgOa@xver 1
hour. After conpletion of dropping, the mxture was stirred at 5C for 1
hour, heaethylendphy@rogendmixedregasathyddogehor @. 20mlTheso rasstd i ng
solid conponent was allowed to precipitate, a slurry 20 portion of the
upper 9 aggﬁené@ermif%@re&wrﬁﬁ@%?a@heﬂslQ}ﬁPQU1@orﬁforfeEtOﬁ/\ﬁE olefdned
using a gl ais fil I ng oEPeratlon of tetrahydrofuran was

added t heP2t¥MeEt |1??Y?1§gwa§ c%‘??q et C it |Hr‘{9f’ert(3érrﬁ@rsat ar’é‘&%ed 40C,
por 1 on of ot AEeBE-aRaeR TR B e F¥h. RavetRishce %*ﬁ%'%%é‘%ﬁﬁrwg@?%
COMPONENt W%, § ABY Sfi /R0, 3ol BSErhEL heroRA St 1P B8-0BRL Adidh Voo
catalyst component was found to be 6100 g/g-solid catalyst
10 component/hour. Further, the obtained olefin polymer showed,
SCB = 13.0, MFR = 1.32, MFRR = 42.7 and SR = 1.44.
[Example 49]
(1) Production of component (A)
In a 50 ml four necked flask purged with nitrogen, 2.99
15 g of the same lot heat-treated silica as that used in Example
40 (2), 30 ml of hexane and 0.149 g (8.29 mmol) of H,O were
introduced. The mixture was stirred at ambient temperature for
30 minutes, during which H,0 existing in toluene in the form
of a l1iquid drop visually disappeared, thereby forming a uniform
20 slurry (it seems that the silica absorbed it). To the mixture
was added 1.8 ml (3.6 mmol) of a toluene solution of
pentafluorophenol (2.0 mol/l), and the resulting mixture was
cooled to 5C using an ice bath. Then, 4.5 ml (9.0 mmol) of a
hexane solution of diethylzinc (2 mol/l) was dropped thereto

25 overlhour. After completionof dropping, themixturewas stirred

at 5C for 1 hour, heated to 40C , and stirred at 40C for 2
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"5 times. Successively, the remaining solid conponent was dried under
reduced pressure at 120C for 8 hours, thereby obtaining 4.92 g of a
conponent (A). Elementary analysis revealed Zn = 3.5 mml/g, and F = 4.4
mml/g. 5 (2) Polynerization A 3 1-volune autocl ave equi pped with a
stirrer, which had been dried under reduced pressure and thereafter purged
with argon, was made vacuum hydrogen was fed therein to obtain a partia
pressure of 0.012 MPa, 700 g of butane and 50 g of 1-butene 10 were fed

therein, aBArkhenf et eriletPd ¢t h s ik adth DELAY @B TeshiAuRCHal WaH¥g
Thereafter, ethylene was fed therein to obtain a'partial pressure of 1.6

MPa, and Bheimgst @intwasosmabblei 28duendsad ueUldn®@f2 a GRSs G BRI P I APNY
anal ysis, a gas conposition in the systemwas found to be hydrogen = 0.

574 rol t efid HexanenatlSamb2end( tepipbratiord heltdsubsantofiaa affdere®. 9 m
of aheptane solution of triisobutylalumnumadjusted to a concentration of
1 mol / nl Suceessdyeilyel phereBaihing solid mompordnt iwas dicriedcaiti ¢0C

et hyl enebi s(1-indenyl ) zi rcopi um di chl oride adjusted to a concentration of
2 A nol/ nfordioenandes 1129;8: Fon hhouvsaposien reducsd pybsaumed tihendhy above

' dith .
bolymer | 5 BPEBhnaRg & BPmPEReRN: (X fé@l%%%%%”%r%ﬁﬁﬁ‘%%%nnﬁéfo@% k P
i o = 0. 0 a 0 kee e
who! ¢ pr ¢ B AREES o8 K20 S8 LMl BN 5 Doy B abtdt =i o RS St ng

good 25 pabhi ehevheeRSLEY oWasS obtai ned. Pol ynerization activity per
Zi rconi quat)om vvayg f ound too be 8.4 X 107 g/ nol -Zr/ hour, and 238

A 3 1l-volume autoclave equipped with a stirrer, which had

10 been dried under reduced pressure and thereafter purged with
argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.017 MPa, 695 g of butane and 55 g of 1-butene
were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain

15 a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition

in the system was found to be hydrogen = 0.789 mol% and 1-butene
=2,78mol%¥. Totheresultant was added 0.9 ml of aheptane solution

of trilsobutylaluminum adjusted to a concentration of 1 mmol/ml.

20 Successively, 0.75 ml of a toluene solution of racemic
ethylenebis(l-indenyl)zirconium dichloride adjusted to a
concentration of 2 4mol/ml, and then 7.8 mg of the component

(A) obtained in the above Example 49 (1) as a solid catalyst
component were added thereto. Polymerization was carried out

25 for 60 minutes at 70C while feeding an ethylene/hydrogen mixed

gas (hydrogen = 0.200 mol%) so as to keep the whole pressure
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|* pol ymeri zation activity per the solid catal yst component was found to be
3140 g/ g-solid catal yst conponent/hour. Further, the obtained olefin

pol ymer showed, SCB = 17.8, MFR = 22.0 and SR = 1. 54. 5 [Exanple 51] (1)
Production of conponent (A) In a 50 mM four necked flask purged with
nitrogen, 3.05 g of the sane |lot heat-treated silica as that used in
Exanple 40 (2),30m of hexaneandO. 081g (4.5mmol) of H20 were introduced. 10
The m xture was stirred at anbient tenperature for 30 m nutes, during

whi ch H20cexk8ah8y Ad aheenet | r53.f9_efgf@f @noélafin%w@aaﬁh@ualdoxbd
di sappeared, thereby f orming a uniformslurry (it seenms that the silica

absor bed particAét propestiyngakoobt@ingidng Palymes izhation 4actdlidy E@rmol )
of a hexane solution of diethylzing (2. 01 15 nol/1) was dropped over 1
hour. Aftetrcomphmt abomofvadr dppndgto blee 3niex XUre Way metli-Zrgthoair ,5@a@d or 30
m nutes, heated to 60r- , and stirred at 60 - C for 1 hour. Successively,
Af t er cooPPh@mPlSiZéé@ﬁs@ﬁéi‘éhthBeﬁaﬂhe g0 Bl rcgtmly sfrsompsinentt easene

sol uti_on ent af | uor ophenol (2.00 nol/ 1) was dropped thereto over 1 20
hour . 5Aft5?u88nb?e‘?‘?o§19]d$ SR IS INSG GoonrpRen/ihawRt Furdee for 30

e PR TP G B RELARE AP OROS 4B o s 28160, Bk 51 "

tines usipg, g E ?hhe r Sugcggsively, the remaining solid conponent vvas
dried at 40 hour "and 25 at 1201C for 8 hours under reduced

pressure, [gggﬁgm ghyai ning a conponent (A) . Elementary analysis of the
conponent (A 239
(1) Production of component (A)

10 In a 50 ml four necked flask purged with nitrogen, 2.98
g of the same lot heat-treated silica as that used in Example
40 (2), 30 ml of tetrahydrofuran, 5.4 ml (10.8 mmol) of a
tetrahydrofuran solution of pentafluorophenol (2.0 mol/l) and
0.458 g (25.4 mmol) of H,0 were introduced and cooled to 5T
15 using an ice bath. Then, 13.4 ml (27 mmol) of a hexane solution
of diethylzinc (2 mol/1l) was dropped thereto over 1 hour. After
completion of dropping, the mixture was stirred at 5C for 1

hour, heated to 40C , and stirred at 40C for 2 hours. The

resulting solid component was allowed to precipitate, a slurry
20 portion of the upper layer was removed, and further the liquid
component was removedusingaglass filter. As awashingoperation,
30 ml of tetrahydrofuran was added thereto, stirring was carried
out until the temperature reached 40C, thereafter the solid
component was allowed to precipitate, a slurry portion of the
26 upper layer was removed, and the remaining liquid component was

removedusingaglass filter. Said washing operationwas repeated
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Y revealed zn = 1.8 mmol /g, and F = 6.4 mmol/g. [0270] (2) Pol ynerization
A 3 1-volunme autocl ave equi pped with a stirrer, which had 5 been dried
under reduced pressure and thereafter purged with argon, was nade vacuum
hydrogen was fed therein to obtain a partial pressure of 0.015 MPa, 695 g
of butane and 55 g of 1-butene were fed therein, and then a tenperature of
the autoclave was raised to 70- C. Thereafter, ethylene was fed therein to
obtain 10 a partial pressure of 1.6 MPa, and the systemwas stabilized. As

a result pftimgas SUTRBHAPIFNNYhaNBéNSising s3I T eBRPdhENWas Artilk@ Syst em
was found to be hydrogen = 0.802 nold and 1-butene = 2. 32 nold. To the

resul t ant undsrated@dcdd Fredsurfe athepoEheEEOBURLAAS , OfhdFé by @ptavinalngr num
adjusted to a concentration of 1 mmol/m . 15 Successively, 0.75 m of a

t ol uene sékBRi gnobfareerepereniet (fy) erflgmgntiryiandlys ysorevealid @ de
adjusted to_a concentration of 2 /.Cwl/m, and then 10.3 ng of the
conponent 3 - P APMBRY girn@Bdi B £hé - 4bBe1EGarpl e 51 (1) as a solid catal yst
conmponent re added thereto. Polynerization was carried out 20 for 60

m nut af%$08°gYWﬁFFéaFé85ing an ethyl ene /hydrogen mixed gas (hydrogen =

0.212 nol d k t he, whol tant . As Lt,. 58
o e vt i ooy eroiite o dtate Uik %%é%wﬁfﬁé%%ﬁgfrm.iﬁiéﬁmd? )
o et | rer . . _
ol oy PebANagEbhyuhdep Seadedd Wb bR AL SRARTHALME (& Martict Rukh
conponent a¥gén , f RHEInE Qe P2 EEIR, W PasSOLés wad o & Lt HE PO &Y /ditdin RuUr t her,

240 partial pressure of 0.012 MPa, 700 g of butane and 50 g of 1-butene
10 were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain

a partial pressure of 1.6 MPa, and the system was stabilized.

As a result of a gas chromatography analysis, a gas composition

in the system was found to be hydrogen = 0.574 mol% and 1-butene

15 =2.40mol%. Totheresultantwasadded0.9mlof aheptane solution
of triisobutylaluminum adjusted to a concentration of 1 mmol/ml.
Successively, 0.25 ml of a toluene solution of racemic
ethylenebis(l-indenyl)zirconium dichloride adjusted to' a
concentration of 2 tmol/ml, and then 13.4 mg of the component

20 (A) obtained in the above Example 50 (1) as a solid catalyst
component were added thereto. Polymerization was carried out

for 60 minutes at 70C while feeding an ethylene/hydrogen mixed

gas (hydrogen = 0.193 mol%) so as to keep the whole pressure
constant. As a result, 42.1 g of an olefin polymer having a good

256 particle property was obtained. Polymerization activity per

zirconium atom was found to be 8.4 X 10’ g/mol-Zr/hour, and
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1* the ob
43. 6 and
four neck

tained olef in polyner showed, SCB = 11. 7, MFR = 1. 54, MFRR

SR = 1.40. [Exanple 52] (1) Production of conponent (A) 5 In
ed flask purged with nitrogen, 1.5 1 of hexane and 1. 49 1 (

nol) of a hexane solution of diethylzinc (2. 01 nol/1) were introduc

cooled to
(1.07 nol
10 194 nd

59C. To the m xture, a solution prepared by dissolving 198

abl1
3. 0
ed and
.89

) of pentafluorophenol in a m xed solvent of 342 ml of hexane and

of toluene was dropped over 85 mnutes. Af ter conpletion

of

droppi ng, pbhgmErxEHEEOWRECE i EQUpErOfhd dWIH G HatPlyst yniRindY waieat ed

to 40 - C, stirred for 1 hour, and thereaf ter allowed to "stand over
at anbi enfEotRaPEs abeélr ®1 4\ d AF - Sl d Ngh 1 w0 Gonpoith thhdie. FRirthe3b9 g of
the sane lot heat-treated silica 15 as that used in Exanple 40 (2) was

i nt r oducetihehebts nedmilefiien pdlyn@rl shbwkdxaB€Bwas Tn@ur MERt KeZ2it asl as to

wash away
m xture f
hour. Af

20 C f2 or

the silica adhering to a wall of the flask. After stirring

8R =51pPAutes, 44.2 g (2.46 nol) of H20 was added thereto ov
ter conpletion of the dropping, the m xture was stirred 0 2
[Exg@Rte aL140 Cf or 2 hours and at 60r- f or 2 hours.

Thereafter tE?PHhé uhg g&s allomedﬁtgﬁttand, thereby precipitating

solid conﬁaﬁe

t nERRER L

erface between a layer of th

ppeared the ubbc? S A g o ErsRegsE baek ridaa Vufh Milidedt®y ¥

remai ni ng
washi ng,

10

15

20

25

gl oAU KR GURONYY nea% - tredReadshY 1bh! hEAEARD ud@d GP Y HRig1RY

1 of hexane

40 (2), 30ml of hexaneand0.081g(4.5mmol) of H,Owere introduced.

The mixture was stirred at ambient temperature for 30 minutes,
during which H,O existing in hexane in the form of a liquid drop
visually disappeared, thereby forming a uniformslurry (it seems
that the silica absorbed it). After cooling to 5C using an ice
bath, 4.48 ml (9 mmol) of a hexane solution of diethylzing (2.01
mol/l) was dropped over 1 hour. After completion of dropping,
the mixture was stirred at 5C for 30 minutes, heated to 60T ,
and stirred at 60C for 1 hour. Successively, After cooling to
5C using an ice bath, 4.5 ml (9.0 mmol) of a toluene solution
of pentafluorophenol (2.00 mol/l) was dropped thereto over 1
hour. After completion of dropping, the mixture was stirred at
5C for 30 minutes, heated to 60C , and stirred at 60C for 1
hour. After filtration using a filter, the residue was washed
with 30 ml of hexane at 60°C 4 times usinga filter. Successively,
the remaining solid component was dried at 40C for 1 hour and
at 120C for 8 hours under reduced pressure, thereby obtaining

a component (A). Elementary analysis of the component (A)
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241 was added to the residue, and the mixture was stirred, and thereafter
allowed to stand, thereby precipitating a solid conponent, and then the
upper slurry portion was renoved simlarly at the tinme when the interface
appeared. Thereafter, 5 the remaining liquid conponent was renoved by
filtration. The above washi ng operation was repeated 3 tinmes. Thereafter,
the solid conmponent was dried for 4 hours at 600C under reduced pressure,
thereby obtaining 814 g of a conponent (A). Elenentary analysis reveal ed

Zn = 3.7 tewebdeddnt E 1.8 fnid1Yld,0.antd K 2) 6Rql Yrﬁﬂ?ffgﬁtlon A 3 1-vol une

autoclave equi pped with a stirrer, which had been dried under reduced
pressure and th¢oeabtler purged vmth argon, was nmade vacuum hydrogen was
fed therein to obtain a partial pressure of 0.015 MPa, 690 g of butane and
60 g of 1{But @ndyreniged¢ifoad t herein, and then a tenperature of the

autocl ave was raised to 70c C. Thereafter, ethylene was fed therein to
obtain a parti &3 gr#edyme @ﬂtQCGaWaeql@mPQd]Uiii’&s@@‘hnmmtublbhzlaﬂ As a
result_of _a %as chromat ogr aphy anal ysis, a gas corrp05|t|on in the system
was fdundPes erFx?GrBaéﬁr-rﬁd%eﬁfol’ﬂeﬁﬁ‘équ and chepeptter pargesd withy t he
resul tant was_ad t ane_sol ut trllsobu | al um num

adj ust ed F‘Sgancoﬂéén?‘?ﬂ?l ?lc‘d’f‘lml F?ﬁ?n w%ﬁct%@s‘f%? ln gteohfaif

adj ust od Parst it fhed fEALE o ﬁlryz‘l’fﬁe%?é#%gﬁt%%éh@% 45 e
conponent wépe( AdaOh&EaE, 1dhd hﬁlé}p%"?eg?@gﬁltﬁrézo‘fl%hé Wt o AA\% Gal yst

conponent were added thereto. Pol ynerization was carri e out
raised to 70C. Thereafter, ethylene was fed therein to obtain

10 a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition
in the system was found to be hydrogen = 0.802 mol% and 1-butene
=2.32mol%. Totheresultant was added 0.9ml of aheptane solution
of triisobutylaluminum adjusted to a concentration of 1 mmol/ml.

15 Successively, 0.75 ml of a toluene solution of racemic
ethylenebis(l-indenyl)zirconium dichloride adjusted to a
concentration of 2 4mol/ml, and then 10.3 mg of the component
(A) obtained in the above Example 51 (1) as a solid catalyst
component were added thereto. Polymerization was carried out

20 for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen = 0.212 mol%) so as to keep the whole pressure
constant. As a result, 58 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 3.9 X 10’ g/mol-2r/hour, and

25 polymerization activity per the solid catalyst component was

found to be 5630 g/g-solid catalyst component/hour. Further,
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»
for 60 mnutes at 70 - C while f eeding an ethylene /hydrogen m xed gas
(‘hydrogen= 0. 23nol % so as to keep the whol e pressure constant. As a
result, 83 g of an olef in polyner having a good particle property was
bt ai ned. Pol ynerization activity per zirconium5 atomwas f ound to be 5.
5 X 107 g/ ol -Zr/hour, and pol ynerization activity per the solid catalyst
conponent was found to be 8830 g/g- solid catal yst conponent/ hour.

Further, the obtained olef in polyner showed, SCB = 15.2, MFR = 0.09, MRR

= 127 anq:h%:"ﬁbt&iﬁéd 1% ﬁﬂgbﬁyﬁn@]r dRowdd, Roplucti on, gFRCOMEACUFKR) | n a
5 1 four necked flaskopurge with nlt?ogen 1.5 1 of hexane and 1. 49 1 (3.

0 nol) of: ahexad ¥R W ivmef diethylzinc (2. 01 nol/1) were introduced
and cooled to 50C. To the m xture, a solution prepared by dissolving 277.1
g (1.51 mexanyflelSpent af | uor ophenol in 585 m of toluene was dropped over
100 mnutes. Af ter conpletion of dropping, the mxture was stirred for 1

hour at 30G plredagatien RatashpondRt, (and stirred for 1 hour. Af ter
cooling to 5¢cC usin an i ce bath, 355 of the_ sane |ot heat t&e ted
silicl as that Tiséddi E?&Ffppéclféd( f)la%éspﬂﬁgpﬁt WéHUCBgtFHQFBt’o g t hen

%ghgrllngqutjoélgglggla\if%fs :E% {jﬁs&m;’ éﬁ%? %%r;efoﬁﬁ Pﬁégﬁi%‘t%$%t$%#’zcgﬁi nutes,
of the dr(o?p'rﬂlnﬁ' oL/, et e U iR ai FafLaie B30 e RERLGRED © O
80C for 58199!ﬂ6ﬁ| g]%{eﬁ?éci Chy tdlesgawiﬁéa 15§ 8/ lpwed b9 ﬁcﬁﬂd,ofher(Eby

precipitating a hponent: At the time when an i nterface 243
pentafluorophenol in a mixed solvent of 342 ml of hexane and

10 194 ml of toluene was dropped over 85 minutes. After completion
of dropping, the mixture was stirred for 1 hour at 5C, thereafter
heated to 40C, stirred for 1 hour, and thereafter allowed to
stand over night at ambient temperature. After cooling to 20C
using an ice bath, 359 g of the same lot heat-treated silica

15 as that used in Example 40 (2) was introduced thereto, and then
0.3 1 of hexane was poured therein so as to wash away the sil:L'ca
adhering to a wall of the flask. After stirring the mixture for
5 minutes, 44.2 g (2.46 mol) of H,0 was added thereto over 1
hour. After completion of the dropping, the mixture was stirred

20 at 20C for 1 hour, at 40C for 2 hours and at 60C for 2 hours.
Thereafter, the mixture was allowed to stand, thereby
precipitating a solid component. At the time when an interface
between a layer of the precipitated solid component and an upper
layer of a slurry portion appeared, the upper slurry portion

25 was removed. Thereafter, the remaining liguid component was

removed by filtration. For completing washing, 3 1 of hexane
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_between a | ayer of the precipitated solid conponent and an upper |ayer of
a slurry portion appeared, the upper slurry portion was renoved. The
remai ning |iquid component was renoved by filtration. Thereafter, 3 1 of

.toluene was added thereto, and 5 the m xture was all owed to stand over
ni ght at anbient tenperature. After that, washing of the solid conponent
was repeated 4 tinmes wth each 3 1 of toluene at 80- Cand 2 tinmes with
each 3 1 of hexane at anbient tenperature, in a nmanner such that the

mxture was abhewedot ehy anwbilqud)r eaidi 1 emex@té dwagnpenefed,t Raaqupper
10 slurry portion was renoved at the tinme when the interface between a

| ayer of thereaftépi hallewGedoltod st Netieretsy aprepppithdyrnyg aofsodisl urry
portion appeared, and then, the remaining liquid conponent was renoved by
filtrati onomfjbrertft @nd tbeesolthe uppgoOnehtirwygs it owag hemoyesk 60t
under reduced pressure, 15 thereby obtaining 864 g of a conponent (A).

El ement ar §imbhdaysysat theehing when t@esinﬁgrgg,cemp@m@. Fhemsiafger2)

Pol y ization A 3 1-vol unme autocl ave equi pped with a stirrer, which had
been%i ebh @ ncrtaiRtRg Jd PHed SoMPoRcR & Waseerevep R ydd Miratiom Ihgon, was

d hyd fed therei bt ai .l f 0.015
VPa, 690 SOBYS R AAE AP o O VRS APRARCSHor cLTMEE  ANGHIRL oy (e a
t t the autocl ' 70- G T fter. ethyl
fod Chor cFRLEQ SRTRCHORS Bap: e Zod0R e % €, RRckR: reflilie s ™
stabilizegredgufs, &aHABHY oBtadndag d1W 95 Q%roﬂ@%e%&agﬂ% %#gfhaa%%%ry

conposition in the systemwas found to be hydrogen = and
1-butene 2dd1ys8s Bdvarhda Za the . rembliiagt wad @dded .B. 8mah /9f. a heptane

sol ution

10 (2) Polymerization
A 3 1-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.015MPa, 690 g of butane and 60 gof 1-butene
15 were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain
a partial pressure of 1.6 MPa, and the sYstem was stabilized.
As a result of a gas chromatography analysis, a gas composition
in the system was found to be hydrogen = 0.76 mol% and l-butene
20 =2.,42mol%. Totheresultantwas added0.9mlof aheptane solution
of triisobutylaluminumadjusted to aconcentration of 1 mmol/ml.
Successively, 0.75 ml of a toluene solution of racemic
ethylenebis(l-indenyl)zirconium dichloride adjusted to a
concentration of 2 tmol/ml, and then 9.4 mg of the component

25 (A) obtained in the above Example 52 (1) as a solid catalyst

component were added thereto. Polymerization was carried out
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of triisobutylalum num adjusted to a concentration of 1 nmol/m .
Successively, 0.75 m of a toluene solution of racemc

et hyl enebi s(1-i ndenyl ) zirconiumdichloride adjusted to a 5 concentration of
2 mol/m, and then 8.7 ng of the conponent (A) obtained in the above
Exanple 53 (1) as a solid catal yst conponent were added thereto.

Pol ynmeri zation was carried out for 60 mnutes at 70~C while feeding an

et hyl ene / hydrogen m xed gas (hydrogen = 0.26 not% so as to keep the

whol e pr eﬁ&:':”s‘?) fPRGEEBat Y8R {EFY gtdln afl ndl 'Erf&ﬂ{gdfbg‘é}l Wikeghavi ng

a good particle property was obtalne yneri Zation dctivity per

zi r coni ungasi{ pFEVEgehaND 3 fobe) 507as><t&ﬁée§/tm|whc2|[é ppessubddonstant.
pol ynmeri zation activity per the solid catal yst conponent was found to be

9770 ¢/ Asd imksadital Bt gcolipanentéfivtmrpo Fpnéhdraving algomidnpdraliefiein 15
pol ymer showed, SCB = 16.8. [Exanple 54] (1) Production of conponent (A) In
a 5 1 fowrrorekreyl vasisibtaingd. Ralymenizajeon 2@ ivity pesl admeontumn] of
tetrahydrofuran and 0.871 1 (1.75 m)l) of 20 a hexane sol ution of

di et hyl zi #con wagifotnd tp he:pe5i Nt LOIGLRQ Lakd /Hobire;An® POGYmerigathieon

pent 2¥Fuo¢%€ﬁ by Het 555 7p egiafc?B?fr‘Z%éV‘Wi&’ 14 8@% LS BHRECEBRIPE20 At or

Cher eaf t o/ $55%6 a%?@%'t?“iyiﬁi MR FaF Bk e P ERin 0 8ERI™ o s0
usi ng anEﬂ;( fyri?e i Iséh i Ii% 2a”ﬁ}?k°-t 0h6§t ﬁﬁl@@Leg2§'alddC§Rl4.5L ?3 t hat

used in ‘was i ntroduced therein, and t t ol uene
was pourepgﬁgmp_eénsgp as to wash away the silica

10 (1) Production of component (A)

In a 5 1 four necked flask purged with nitrogen, 1.5 1
of hexaneand 1.49 1 (3.0mol) of a hexane solution of diethylzinc
(2.01 mol/1) were introduced and cooled to 5C. To the mixture,
a solution prepared by dissolving 277.1 g (1.51 mol) of

15 pentafluorophenol in 585 ml of toluene was dropped over 100
minutes. After completion of dropping, the mixture was stirred
for 1 hour at 5C, thereafter heated to 40C, and stirred for

1 hour. After cooling to 5C using an ice bath, 355 g of the

same lot heat-treated silica as that used in Example 40 (2) was
20 introduced thereto, and then 0.3 1 of toluene was poured therein
so as to wash away the silica adhering to a wall of the flask.
After stirring the mixture for 5 minutes, 41.0 g (2.28 mol) of
H,Owas added theretoover 1 hour. After completion of the dropping,
the mixture was stirred at 5C for 2.5 hours, and at 80C for
25 2 hours. Thereafter, the mixture was allowed to stand, thereby

precipitating a solid component. At the time when an interface
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adhering to a wall of the flask. After stirring the mxture for 5 m nutes,
23.8 g (1.32 nol) of H2O was added thereto over 1. 5 5 hours. After

conpl etion of the dropping, the m xture was stirred at 5C for 85 m nutes,
and at 40C for 2 hours. Thereafter, the mxture was allowed to stand over
ni ght at anbient tenperature. Thereafter, the m xture was stirred for 2
hours at 80C, and then allowed to stand, thereby precipitating a solid
conponent. 10 At the tine when an interface between a | ayer of the

preci pi t f&tye S lal Th FOFRBENERE pTad 1P tURRRY sbBYEcoipcohe tUahl diDTppes
appeared, the upper slurry portion was renoved. The remaining |1 quid

conponent] 3¢sr Iy ed Uity igdrtdldroappebieidgaftheeuppdr blhrel pokutor was
added thereto, and the m xture was stirred for 2 hours at 15 95C After

t hat, waskasigrefiovéd@. sThed remapjadagt lviam ird peatpechent twaesremohedablr 3.5 1
of toluene at 95C and 2 tinmes with each 3.5 1 of hexane at anbient

t enper at uf Bl trat tomafhereaftier had 1 ofictod wene avamaddddhibgredost and,
thereby precipitating a solid conponent, the upper slurr¥8portion was

renov@d athe maxtine wasenl bowedEoistanderer peohEst anpignt temppRature.

P bpent cu AEFeF dinat + HEBRIBHRE T ARG Soubl PRty PorasSpentea il byngs
iltrati .. Th f ter, _th lid . dri f 4 h t 120C
under 1 edtibH SRR OF HHHERF G5t B8 PG A SIS FSAhe CaE

El ement ary, , 2pe %%gériﬁ%érﬁ %‘&ﬁ?e@%t@leﬁ 2n6 HHRLED s that themiwebrg: (2)

Pol ymer i zat1 on nme autoclave equipped with a stirrer, which
had beenyglg ia8d oWadet o 'sAHE o Praipyia aflatdaricptbapoREhES G vé ifpear gon,

was made vacuum hydrogen was fed therein to obtain a
10 slurry portion was removed at the time when the interface between
a layer of the precipitated solid component and an upper layer
of a slurry portion appeared, and then, the remaining liquid
component was removed by filtration. Thereafter, the solid
component was dried for 2 hours at 60C under reduced pressure,
15 thereby obtaining 864 g of a component (A). Elementary analysis

revealed Z2n = 3.5 mmol/g, and F = 6.8 mmol/g.

(2) Polymerization

A 3 1-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
20 argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.015MPa, 690 g of butane and 60 g of 1-butene
were fed therein, and then a temperature of the autoclave was
raised to 70°C. Thereafter, ethylene was fed therein to obtain
a partial pressure of 1.6 MPa, and the system was stabilized.
25 As a result of a gas chromatography analysis, a gas composition

in the system was found to be hydrogen = 0.70 mol% and 1-butene
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_partial pressure of 0. 015 MPa, 690 g of butane and 60 g of 1-butene 5 were
f ed therein, and then a tenperature of the autoclave was raised to 70 -
C. Thereafter, ethylene was fed therein to obtain a partial pressure of

.1.6 MPa, and the systemwas stabilized. As a result of a gas
chromat ogr aphy analysis, a gas conposition in the systemwas f ound to be
hydrogen = 0. 7 4 nol % and 1 -butene 10 = 2. 7 5 nmol% To the resultant was
added 0. 9 ml of a heptane solution of triisobutylalumnumadjusted to a
concent r al 509 1¢{o 1k MPhElre suitASRAY dladedb .Pmib£0f hpt 8h@BALTAloH! | On Of
racem c et hyl enebi s(l-indenyl)zirconiumdichloride adjusted to a
concent r ap £ @k 19ls odultiilla/ltiminditca d Nest 84 4 orgcohctheraeiparel mind 1(/AL .
obtained in the above Exanple 54 (1) as a solid catalyst conponent were
added t hesetces®blrgheri ZntTHnmlasofara i édloene foolébionnuifes racerdc C
whil e feeding an ethyl ene /hydrogen m xed gas (hydrogen= 0.26nmol % so as
to keep téthyhehebpséisindenphdeinconipm adieblvrideila@diested dief an
pol ymer having a good particle 20 property was obtai ned. Polymnerization
actividty gencentrahiam ofitdntwad /Mmloupndt thee §.7 mK oy thy emponenitour ,

be. 13800 () cobtatnedchr 58 Rtvp R IO GLY e Sd SRR ol ef i n
I howed, SCB = 16, = 1.70, = 46, 0 .

nggglr esggﬁll\g%ﬂ?n%‘)’ef’? o%%%?%ﬁ’%?el%%hpponeﬁf& Ji%aeﬁlrlorgq‘%ossﬁa Ol,ﬁ’]d %z‘lé:ked

fl ask (L B_ni nod2. 5. ?ﬁ%ﬂf;_— i f

di Zts hylog r%@g(égj &?n%%lrg E&Wé)n%z‘f%%mrﬁe(e@n@;?{r%%@&%%a vveé%éllyml?% uced

and cool egakQhydrogen=0.26mol%) soas tokeep thewhole pressure constant.

10 As a result, 85 g of an olefin polymer having a good particle
property was obtained. Polymerization activity per zirconium
atomwas found tobe 5.7 X 10’ g/mol-Zr/hour, and polymerization
activity per the solid catalyst component was found to be 9770
g/g-solid catalyst component/hour. Further, the obtainedolefin

15 polymer showed, SCB = 16.8.

[Example 54]

(1) Production of component (A)

In a 5 1 four necked flask purged with nitrogen, 2.5 1

of toluene, 71 ml of tetrahydrofuran and 0.871 1 (1.75 mol) of

20 a hexane solution of diethylzinc (2.01 mol/l) were introduced
and cooled to 5C. To the mixture, a solution prepared by
dissolving 164.8 g (0.90 mol) of pentafluorophenol in 277 ml

of toluene was dropped over 80 minutes. After completion of
dropping, the mixture was stirred for 1 hour at 5C, thereafter

25 heated to 40C, and stirred for 1 hour. After cooling to 5C

using an ice bath, 350 g of the same lot heat-treated sillica
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5 50C. To the mxture, 6.25 m of a tetrahydrofuran solution of

pent af | uor ophenol adjusted to a concentration of 2 mmol/m was dropped
over 21 mnutes. After conpletion of dropping, the mxture was stirred for
1 hour at 5C and for 1 hour at 40'C. After cooling to 5C using an ice
bath, 2.98 g of the sane |ot 10 heat-treated silica as that used in Exanple
40 (2) was introduced thereto, and then 8 m of tetrahydrofuran was poured
therein so as to wash away the silica adhering to a wall of the flask.

After Stifgifgyd {]Eegyfﬁ Lﬁfan{ fe 20 By LRSS igt%dﬂc@hfstﬁemm arfi tHeR was

added thereto over m nutes. After conpletion of 15 dropping, the m xture

was stirrgdlat oPGdRierte FaBopbere@therleinffoGd €6 wadWuivay tiekaaficer,
washing was carried out using a filter 4 tines with each 25 m of toluene

at 800 C a@néringittea wallhoR2%Thel £ ddskexarenis tantriient thempextairs €or

Thereafter, the solid conponent was dried for 2 hours at 120t under

reduced 26 mimstes £,23 ferelfy .68t moh) nof 4:80wgsoadded onporete qvar 1.5

El ementary analysis revealed Zzn = 2.9 mmol/g, and F = 5.3 mmol/g. (2)

Pol ynér i Zaouos. After gomphetiond the dreppdned Wre mixtame yvas st\imr@ﬁ‘- had

been dried ur],ﬁ 4 reduced pressure and thereafter purged with 25 argon, was
yapP

ﬁde \éggué'm y 5g8h IWeESut%Qj g atnd@ & diorarnheupar t'ﬁfbﬁr%ﬁfe‘é%ﬁyr &hgf 0.015

, t 6 t 2 dth

; egrpeL at uﬁéxgvr%’wgan%a Jor2gs 9?Aélstawﬂ§”¥§§eqﬂoqﬂf$b“%émﬁiﬁ%%gﬁr ifetasiie Lhe" 2
t t t ai d

BiEEHiS o P R AR R

composi L eflef aﬂama £¥ R AR nERURY ;sloe@fpm&mg@a soﬂi&édmo@e«md

10 At the time when an interface between a layer of the precipitated
solid component and an upper layer of a slurry portion appeared,
the upper slurry portion was removed. The remaining liquid
component was removed by filtration. Thereafter, 3.5 1 of toluene
was added thereto, and the mixture was stirred for 2 hours at

15 95C. After that, washing of the solid component was repeated

4 times with each 3.5 1 of toluene at 95C and 2 times with each

3.5 1 of hexane at ambient temperature, in a manner such that
the mixture was allowed to stand, thereby precipitating a solid
component, the upper slurry portion was removed at the time when
20 theinterface between alayer of the precipitatedsolid component
and an upper layer of a slurry portion appeared, and then the
remaining liquid component was removed by filtration. Thereafter,
the solid component was dried for 4 hours at 120C under reduced
pressure, thereby obtaining 571 g of a component (A). Elementary
25 analysis revealed Zn = 2.6 mmol/g, and F = 4.9 mmol/g.

(2) Polymerization
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= 3. 19 nold. To the resultant was added 0.9 m of a heptane solution of

“triisobutylalum num adjusted to a concentration of 1 mol/m .
Successively, 0.75 m of a toluene solution of racenc

et hyl enebi s(1-i ndenyl ) zirconiumdichloride adjusted to a 10 concentration
of 2 Jinol/m, and then 8.0 ng of the conponent (A) obtained in the above
Exanple 55 (1) as a solid catal yst conponent were added thereto.

Pol yneri zation was carried out for 60 mnutes at 700 C while feeding an

et hyl ene / hydr ogen ojy¥Eéme Gt ddatfo8gaipped with @kd)rgerasviicikaag t he
whol e pressure constant. 15 As a result, 174 g of an olef in polynmer having
a good pavéeér|@ried apaidy MERidEd & rearhudeolapde thaateiadft eac purigied @erth
zirconium atomwas found to be 1.2 X 108 g/ nol -Zr/ hour, and pol ynerization
activity aegon hevawn|naile atatwysn, durdrogan wess Heguridhensive t2180¢aig/ §- sol i d

catal yst component/hour. Further, the obtained olef in 20 pol

ymer showed,

SCB = 14.partifl presggreNFRR. 815MEa 4690 gro£butane andQ 8P E 1sbptene
Production of contact product  (e) In a 200 m four_necked flask purged with

ni trogen, were £efl fhegeinet ARy dhepuRaheBPRrABURe ¢BEHEUtoslayen¥REne

solution of dieth

nmol /1) were Jjntroduced_and cool ed t

| zi '
249 the rF&teee %ﬁoﬁ gg%fé%r%#%e Y IR st L9t BReEeAH ecﬁégqg 1

[ uti 3.4.5-1rifl | 3 ' f
compl ot 1 o Bt tat HaodiRPRING. of feddiBha Ind ATyl Shapadubll,
and furthgg At.408¢ {£% ¢8s @H%n?étoé%@%?ﬁ%h%ﬁ.ysi@; JDatdies tempekaitioa was

| owered to 20C using an ice bath, O.

in the system was found to be hydrogen = 0.74 mol% and l-butene

10 =2.75mol%. Totheresultantwasadded0.9mlof aheptane solution

of triisobutylaluminumadjusted to a concentration of 1 mmol/ml.

Successively, 0.75 ml of a toluene solution of racemic

ethylenebis(l-indenyl)zirconium dichloride adjusted to a

concentration of 2 t#mol/ml, and then 8.4 mg of the component

15 (A) obtained in the above Example 54 (1) as a solid catalyst

component were added thereto. Polymerization was carried out

for 60 minutes at 70C while feeding an ethylene/hydrogen mixed

gas (hydrogen=0.26mol%) soas tokeep thewholepressureconstant.

As a result, 116 g of an olefin polymer having a good particle

20 property was obtained. Polymerization activity per zirconium

atomwas found tobe 7.7 X 107 g/mol-%r/hour, and polymerization

activity per the solid catalyst component was found to be 13800

g/g-solidcatalyst component/hour. Further, the obtainedolefin

polymer showed, SCB = 16.9, MFR = 1.70, MFRR = 46.0 and SR =

25 1.29.

[Example 55]
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_ (40 mml) of H20 was dropped thereto over 80 minutes. After conpletion of
dropping, the mxture was stirred at 200C for 60 mnutes and further
stirred at 40 0 Cf or 120 mnutes. As a result, the m xture was separated
into a transparent |iquid product and 10 a yell ow gel product. Af ter
allowing to stand all night at anbient tenperature, a volatile conponent
was renoved by distillation, and the residue was dried at 120C for 8 hours
under reduced pressure As aresult, 17.05 g of a yellow solid product was

obt ai ned uct of co nent, (A) In a 50 m four necked fl ask
pur ged WIGZ%)S %F%g %OIBPOEE t 3|A|)OW solid product obtained in the

above Exanpl e 5fn a( sb) m:L Soﬁrnile@]f:eﬂefI@éWGb’lﬂfgéﬁ aitmeai¥robeng ob.sane | ot
heat - treated silica as that used in Exanple 1(2) were introduced and

stirred 2l at25/@o©If)oof2ahbexane Ao kutiemod Mg etheylzine d 2cOipopdéif )usi ng
a glass filter, the residue was washed 5 tines wwth each 30 mM 0 of

t et r ahydrasid uk2uwbd anld aoff itet dadyydrafauran aterepd-nErgdised endce@olpdets sure,
thereby obtaining 4. 4 5 g of a conponent (A) El ementary analysis
reveabed 5k =Tp. thmixgurandG F2& 1l Pl ted Taby qrof uzan, sedutdoronfA 3

ieéﬁLE? el idy eqleﬁ&?ia%“ms%fﬁ Tl A e LR el
e o0en BSAER bUEESR, IRaRRLY, A e L AR 0 ?%8§P1932np'¥§§at ire
of the a%ﬂfé@yeem S fASE%SP 190Gr TEHe8 158 £65 Y 0GRS dod therein

to obtain
After cooling to 5C using an ice bath, 2.98 g of the same lot

10 heat-treatedsilica as that used in Example 40 (2) was introduced
thereto, and then 8 ml of tetrahydrofuran was poured therein
so as to wash away the silica adhering to a wall of the flask.
After stirring the mixture for 5 minutes, 0.34 g (18.8 mmol)
of H,O0 was added thereto over 38 minutes. After completion of

15 dropping, the mixture was stirred at 5C for 2.5 hours, and at
60C for 2 hours. Thereafter, washing was carried out using a
filter 4 times with each 25 ml of toluene at 80'C, and 2 times
with 25 ml of hexane at ambient temperature. Thereafter, the
solid component was dried for 2 hours at 120C under reduced

20 pressure, therebyobtaining4.80gof acomponent (A). Elementary
analysis revealed Z2n = 2.9 mmol/g, and F = 5.3 mmol/g.

(2) Polymerization
A 3 1-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with

256 argon, was made vacuum, hydrogen was fed therein to obtain a

partial pressure of 0.015MPa, 690 g of butane and 60 g of 1-butene
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_a partial pressure of 1. 6 MPa, and the systemwas stabilized. As a result
of a gas chromat ography anal ysis, a gas conposition in the system was
found to be hydrogen = 0. 36 nolt and 1 -butene = 2. 6 7 nolt. To the
resultant was added 0. 9 ml of a heptane solution 10 of triisobutylal um num
adjusted to a concentration of 1 mmol/m . Successively, 0.25 nml of a

tol uene solution of racem c ethyl enebis(l-indenyl)zirconiumdichloride
adjusted to a concentration of 2 Urol/m, and then 16.6 ng of the

conponent e £A) r ORI A N 4t 139V E Eéﬁgakgtéée(ai @fe %Lﬁwdlch\ﬁ“@tw%'syﬁ 15

conponent were added thereto. Polynerization was carried out for

m nut es aI:aZQed fo Wyte 'i‘héfghPGeﬁn SEHY1 &€ Wl $e@dERe P X800 ma(lwdr ogen
=0. 2 nmolt) so as to keep the whole pressure constant. As a result, 78

g of an ohegf)arﬂlablpﬁi‘mﬁmoiﬁ aJ.medPaPohydetheaeiymm actd \sittap iferzezi.r coni um
atomwas found to be 1.6 X 108 20 g/ nol -Zr/hour, and pol ynerization
activity pera tresuddl ofl a gasathsomzbogosphy aneslyuiadat9ahHeopeE ig/ignsol i d
catal yst conponent/hour. Further, the obtained olef in polyner showed,
ScB =516. 3n Wsasﬁeggwam&dsm be Iydeogeng: Omy4=molyiand lrntensy vh=
8.99, and [771 = 1.26. 25 e 57) ( Pol rization 251 A 3 1-vol une
aut ocl ave~© &%ﬂﬂ%ﬁm??ﬁ@? ?$?} ntWﬁF@ﬁd%ﬂP %gg #88 GHG@P%%&H%bd

h ed h
P ea t hor oph b Tty Ta R R 2051 85997 cBFRETRERCNBRUMT diA0ET o
50 g of 1SQHEEQS1§e g8 %5_%{%@ nq 4 & E‘Bﬁ'ﬂ%&éh“r Ofratéé‘?nic

autocl ave was rai se hereafter, ethylene was therein to
obtain  ethylenebis(l-indenyl)zirconium dichloride adjusted to a

10 concentration of 2 imol/ml, and then 8.0 mg of the component
(A) obtained in the above Example 55 (1) as a solid catalyst
component were added thereto. Polymerization was carried out
for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen=0.25mol%) soas tokeep thewholepressure constant.

15 As a result, 174 g of an olefin polymer having a good particle
property was obtained. Polymerization activity per zirconium
atomwas found tobe 1.2 X 10% g/mol-Zr/hour, and polymerization
activity per the solid catalyst component was found to be 21800
g/g-solid catalyst component/hour. Further, the obtained olefin

20 polymer showed, SCB = 14.7, MFR = 0.89, MFRR = 63.3 and SR =

1.29.
[Example 56]
(1) Production of contact product (e)
In a 200 ml four necked flask purged with nitrogen, 40

25 ml of tetrahydrofuran and 40 ml (80 mmol) of a hexane solution

of diethylzinc (2 mol/l) were introduced and cooled to 5C. To
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~a partial pressure of 1.6 MPa, and the systemwas stabilized. As a result
of a gas chromat ography anal ysis, a gas conposition in the system was
found to be hydrogen = 0.51 nold and 1-butene 10 = 2.91 nold. To the
resultant was added 0.9 m of a heptane solution of triisobutylal um num
adjusted to a concentration of 1nmmol/m . Successively, 0.25 m of a

tol uene solution of racemc ethyl enebi s(1l-indenyl)zirconiumdichloride
adjusted to a concentration of 2 9nol/m, and then 18.0 ng of the

conponent g rﬁﬂtd%%%%grﬁgkgphge?@bg‘fﬂ s B 1Y50£ 22 _t%f;tr%h lﬂ}pgﬁ%%g@ yst

conponent were a ol ynmerization was carried ou

m nutes aio7R09oMbie £ 4 SR FOF Alb RS P RSTE (2N ¥ I AeM o w&El 1 20@ niitedr.ogen=

0. 2 5 nmold) so as to keep the whole pressure constant. As aresult, 75 gof

anol ef i NpREYERT ¥EHp DO BbRCEE &’ﬁbgﬁﬁﬁ'g,zathéﬁniﬂﬂuﬁét‘w&tyt:pﬁfedid’@st'Cum at om
was found to be 1.% X 108 g/ nol - Zr/ hour, and polymerization activity per

t he sol i dfofad@misiutempadestrvhsrf st Cofbe 7Ad Ak rgdige s.0IThe reatfaleyrst
conponent/hour. Further, the obtained olef in polymer showed, SCB = 17.2,
MFR = 57. OBhe Midthiper8Bute w8t Lovet®d My 206 8&ing 28 108 bavt M0 I md2, and
[7?] = 1.04. [Exanple 58] 252 él) Producti on of contact product (e) In a
200 m folf0nBEREY PEaBRO pHRGeHrAPPRANLREEEER, OHET §O0 FELNULEeSanPdt&Tur an

and 40 m (80_nmol) of a hexane solution of diethylzinc (2 /1) were
i nt r oduceBOBRRYCESBR R tHFCRRAIP IR they ReXFNEKEUFRS Y ‘a?%ﬁéﬂzﬂ?f 6032

over 45 rHtEEeS 2nd PutASR A CRA B AN S, BrRd 24 et RE P LAY DaE I e

SC the mixture was separated into a transparent liquid product and

10 ayellowgelproduct. After allowing tostandall night at ambient
temperature, a volatile component was removed by distillation,
and the residue was dried at 120C for 8 hours under reduced
pressure. As a result, 17.05 g of a yellow solid product was
obtained.

15 (2) Production of component (A)

In a 50 ml four necked flask purged with nitrogen, 5.98

g of the yellow solid product obtained in the above Example 56
(1), 30 ml of tetrahydrofuran and 3.15 g of same lot heat-treated
silica as that used in Example 1(2) were introduced and stirred

20 at 40C for 2 hours. After removing the liquid component using
a glass filter, the residue was washed 5 times with each 30 ml
of tetrahydrofuran and dried for 8 hours at 120C under reduced
pressure, thereby obtaining 4.45 gof a component (A). Elementary
analysis revealed Zn = 2.1 mmol/g, and F = 2.4 mmol/g.

25 (3) Polymerization

A 3 1-volume autoclave equipped with a stirrer, which had
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_for 90 mnutes and further at 40C for 70 minutes. Thereafter, the
tenperature was | owered to 20C using an ice bath, 1.30 m 10 (72 nmol) of
H20 was dropped thereto over 145 minutes. After conpletion of dropping,

. the mxture was stirred at 20C for 60 mnutes and further stirred at 40C
for 120 mnutes. As a result, the mxture was separated into a transparent
| iquid product and ayellow gel product. After allowng to stand over night
at anbient 15 tenperature, a volatile conponent was renoved by
di still atbemn dmied tinderesiedueat présiseteatnti2@herbart8rhpurgedndethr educed
pressure. As a result, 10.39 g of a yellow solid product was obtained. (2)
Product i &rasin corgsoimade Vacwi,| hydrogen wasufedetkedefinask pbtged &ith
nitrogen, 3.65 g of the yellow solid product obtained in the above Exanpl e
56 (1), BRrthabbpressunn vd Of 09 ANPand’ X o fputanampd 50 ghfal - butened
silica as that_ used in Exanglge 1 (2) were introduced and stirred at 40CC

h

for 2 holfere AeGetheZgdfi- nghenkhen fitenpannga ofsithe astacdpusswas|ter,

t he rgsidue, vvashgaiij 5 times with each 30 mMl  of tetrahydrofuran and

dried forraé"srv‘\%ﬁrt? AP Mo FhergRfde T« 8hEYd 25 3VRE kadi thenaddy EByobbadR ni ng

4. 769 of n IS led Zn, = 3 /g,

and £ 2 5 pRETECBeebRhne LETENS e W] sV BEER, BT H0R LAt Bped i ¢ h
ti ' ' e fter

U ged w8 o B, S Bl LS

partial preshereystef i thlad 8bd nylardedns @l 113 ahali bytesge were

fed therein, and then a tenperature of the autoclave was

=2.67mol%. Totheresultant was added 0.9ml of aheptane solution

10 of triisobutylaluminumadjusted to aconcentration of 1 mmol/ml.
Successively, 0.25 ml of a toluene solution of racemic
ethylenebis(l-indenyl)zirconium dichloride adjusted to a
concentration of 2 Umol/ml, and then 16.6 mg of the component
(A) obtained in the above Example 56 (2) as a solid catalyst

15 component were added thereto. Polymerization was carried out
for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen=0.25mol%) soas tokeep thewhole pressure constant.
Asaresult, 78gofanolefinpolymerwas obtained. Polymerization
activity per zirconium atom was found to be 1.6 X 10°

20 g/mol-Zr/hour, and polymerization activity per the solid
catalyst component was found to be 4700 g/g-solid catalyst
component/hour. Further, the obtained olefin polymer showed,
SCB = 16.3, MFR = 1.99, MFRR = 50.4, SR = 1.36, Mw = 9.51 X
10, Mw/Mn = 8.99, and [N] = 1.26.

25 [Example 57]

(1) Polymerization

251



raised to 70c C. Thereafter, ethylene was fed therein to obtain 10 a
partial pressure of 1.6 MPa, and the systemwas stabilized. As a result of
a gas chromat ography anal ysis, a gas conposition in the systemwas found

. to be hydrogen = 0.17 nold and 1-butene = 2. 85 nold. To the resultant was
added 0.9 ml of a heptane solution of triisobutylalum num adjusted to a
concentration of 1 mmol/m . 15 Successively, 0.25 nml of a toluene solution
of racem c ethyl enebi s(1-indenyl)zirconiumdichloride adjusted to a
concentration @f 32L-wolmhé @utowldviehegudpBettrith thet LOFPON&HicH Bhd
obtained in the above Exanple 58 (2) as a solid catalyst conponent were
added t hdresrp.driicd/ merdeza triedin ossls poassuee and 2Bereaffiernpuryed wi tHOt

whil e feeding an ethyl ene /hydrogen m xed gas (hydrogen = 0.22 nold) so as
to keep t&RIQHhOIWE D MEE V@ISt Aidrogen yasedeid theregnotoanbthshi a

pol ymer was obtained. Polynerization activity per zirconium atom was found
to be 1. Partsl PEeRENTreOfBufl2 MRa .o grf Patapa and 59 Btaf pebutpresol i d

25 catal yst canmponent was fouynd to be 8880 g/ g-solid. catalyst
corrpohent"f?ﬁﬁuf.edFG FEAD ¢ HBHOBP%Pn%cF%‘P%ﬁF%‘g‘b? Wfethengiitaclong wes -

and | 77 Pisef o Uy FRSFEERETy shen a8 FoR Bokein £or00bhe
Charel o' PRI bRt £ F S B eI cge R,
as a sol vank, rédsh £ MNadgad UMMty BRalYE 96!, Y §a¥RsonpbsedibR 50 O
C. Further, ethylene was fed therein to obtain a partial pressure of 0.15
MPa, and in the system was found to be hydrogen = 0.51 mol% and 1l-butene
10 =2.91mol%. Totheresultantwas added0.9mlof aheptane solution
of triisobutylaluminumadjusted to a concentration of 1 mmol/ml.
Successively, 0.25 ml of a toluene solution of racemic
ethylenebis(l-indenyl)zirconium dichloride adjusted to a
concentration of 2 #mol/ml, and then 18.0 mg of the component
15 (A) obtained in the above Example 56 (2) as a solid catalyst
componenf: were added thereto. Polymerization was carried out
for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen=0.25mol%) soasto kéep thewhole pressure constant.
Asaresult, 75gofanolefinpolymerwas obtained. Polymerization
20 activity per zirconium atom was found to be 1.5 X 10°
g/mol-Zr/hour, and polymerization activity per the solid
catalyst component was found to be 4170 g/g-solid catalyst
component/hour. Further, the obtained olefin polymer showed,
SCB = 17.2, MFR = 7.03, MFRR = 39.9, SR = 1.45, Mw = 6.83 X
25 10%, Mw/Mn = 7.32, and [7n] = 1.04.
[Example 58]
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10 the systemwas stabilized. As a result of gas chromatography analysis,
" a gas conposition in the systemwas found to be hydrogen 0.02 nolt. Then,
0.5 mM of a hexane solution of triisobutylalum num adjusted to a
concentration of 1 mmol/m was introduced therein. Successively, 0. 2 m
of a hexane solution 15 of racem c ethyl enebis(l-indenyl)zirconium
dichloride and triisobutylalum num adjusted to a zirconium concentration
and an al um num concentration to 150 Unol/mM and 1. O mml/m,

respect | valy pmctidad d UG oRkddR Qeyi2 0 of the component  (A)
obtained in the above Exanple 56 ( was I ntroduced therein 20 to initiate

pol ynmeri zati on.znDar 209 khe fpakyfABEKEAL mask dryed woen R{tebhyhengoand
hydr ogen (hydrogen concentration = 0. ? was conti nuously supplied
whi | e adjmlsbifnge spahgdtrofiuean aM@‘gmau.pbaamn@lp&ﬁvbehenahées@ymﬂfé@ve to
0.68 MPa. After 72 mnutes, ethylene, butane and hydrogen gas were

r el eased,ofaddeahydkidc?2b2 rmohy h) merea inte oduiced and @¥aslddiws sfCorrd0

m nutes at anbient tenperature under reduced pressure. As a result, a 255
pol ye® hy lt@eemigtarepwsy iroRRRH c,lé’t al pdt (T2 mmmleho£f artefmahydrofuran

ol ynmeri zati on was obt ai ned in |eI d of 51 per of the onent (A).
IIont %II nsi SALUESS oF 3 4775'trd11‘-&- Ryengd; 42 - % Hﬁl %\ﬁ%r\ﬁér‘b“lng@ dl /g and
4.2 g/ 10 , res ctlvel 2) Real polynerization A 3 1-volu
aut ogl av@rPé:(ﬁ:F eﬁ |d|rr° Anghi cFPehH‘&¥‘tb‘é'@nW&|si E4inres, alteag‘caed

Péﬁsfﬁé?ef%’*d?“‘fﬁ%?@%?rar%rﬁerdc e P B0 e B0 BRRS A WiRr S Ef Bt ano
and 50 g9fe tehpbeaeull WaLe1dwefed WY S0C GREnLNED 124 BURE 2  Uss pf the

aut ocl ave was

10 (72 mmol) of H,0 was dropped thereto over 145 minutes. After
completion of dropping, the mixture was stirred at 20C for 60
minutes and further stirred at 40°C for 120 minutes. As a result,
the mixture was separated into a transparent liquid product and
ayellowgel product. Afterallowingtostandovernightat ambient

15 temperature, a volatile component was removed by distillation,
and the residue was dried at 120C for 8 hours under reduced
pressure. As a result, 10.39 g of a yellow solid product was
obtained.
(2) Production of component (A)

20 In a 50 ml four necked flask purged with nitrogen, 3.65
g of the yellow solid product obtained in the above Example 56
(1), 30 ml of tetrahydrofuran and 3.08 g of same lot heat-treated
silica as that used in Example 1 (2) were introduced and stirred
at 40C for 2 hours. After removing the liquid component using

26 a glass filter, the residue was washed 5 times with each 30 ml

of tetrahydrofuran and dried for 8 hours at 120C under reduced
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raised to 700C. Thereafter, ethylene was fed therein to obtain a partial

" pressure of 1. 6 MPa, and the systemwas stabilized. As a result of a gas
chromat ography anal ysis, a gas conposition in the systemwas found to be
hydrogen = 0. 32 nmol % and 1 -butene 15 = 2. 7 5 nol% To the resultant was
added 0. 9 m of a heptane solution of triisobutylalumnumadjusted to a
concentration of 1 mmol/m . Successively, 0. 427 g of the pre-pol ynerized
catal yst conmponent for addition polynerization obtained in the above

Exanpl e B9e SHURALERI R Ag ANVIBE 23t 6 (A9NtH R iy 60
ninutes go g%*?%?@?hh.|e ?ggglng g# 2f%£8eﬁéaéﬁgg?%§eé 21xed gagihydrogen

0.25 mah¥1ysesageiRakean zhhe MMal anlossUE@ NSt antd miolyg.result, 48 g
of an olef in polymer was obtained. Polynerization activity per the solid

cat al yst (g9npoagmerizhaeiomrponent (A) obtained in the above Exanple 56 (2)
)was found to be 5750g/g-solid 25 catal yst conponent/hour. Further, the

obt ai ned ol ef Am pelvpimme shboellaveERuippedBwithR stdx@rmandhiclihdd =0. 89.
256 [ Exanple 60] (1) Production of solid product In a 5 1 four necked fl ask
pur gedl weegnniriedennderceeduced presanyerandrthergriftiesurged ggitdpl ) of a
hexane solution 5 of .diethylzinc &1 99 nol /1) were introduced and cool ed
to 50C. %gpﬁe Wagt Bpde Ha%}lﬂlmw ﬁPeﬁar\ﬂ,ﬁS & SReFeingto Pty 1. 21

i nut os. BBREARY RARE Rl pE i OBe, Rool SR PUEHE #hdbo'SRe i 4 1o
61C. Aftgl %%Bheq.]g{le% dr 0P Nifkh alfee ggr%&—w BeVeR e Skt %g% &JS“ e

terrperature for our fhere ter, ual | heate to 4
for 1 hoyp leE6294€' . Thereatter, ethylene was fed therein to obtain

10 a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition
in the system was found to be hydrogen = 0.17 mol% and l-butene
=2.85mol%. Totheresultant was added 0.9ml of aheptane solution
of triisobutylaluminumadjusted to a concentration of 1 mmol/ml.

15 Successively, 0.25 ml of a toluene solution of racemic
ethylenebis(l-indenyl)zirconium dichloride adjusted to a
concentration of 2 Umol/ml, and then 9.8 mg of the component
(A) obtained in the above Example 58 (2) as a solild catalyst
component were added thereto. Polymerization was carried out

20 for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen=0.22 mol%) soas tokeep thewholepressure constant.
Asaresult, 87gofanolefinpolymerwas obtained. Polymerization
activity per zirconium atom was found to be 1.7 X 108
g/mol-Zr/hour, and polymerization activity per the solid

20 catalyst component was found to be 8880 g/g-solid catalyst

component/hour. Further, the obtained olefin polymer showed,
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the tenperature was |owered to 20CC using an ice bath, and 48.2 g (2.67
"nmol) of H20 was dropped thereto over 1.5 hours at that tenperature. As a
result, the m xture was separated into a yellow 15 transparent liquid

. product and a yellow gel product. After stirring at 200C for 1 hour, the
m xture was heated to 45CC, stirred for 1 hour at that tenperature, and
thereafter allowed to stand for 12 hours at anbient tenperature. A

vol atil e conmponent was renoved by distillation under reduced pressure, and

the 20 ragiglue was diad Aty J200Gui B UL S ginden IRIUGRA Piessne. As a
.6 g of o4bt

resul t, a solid ‘product was al'ned. In'a 200 M four necked

flask purggd wet/mnhit 140880, 5% T ng af 1t Be above-nentioned solid product
and 139 m of tetrahydrofuran were introduced and heated to 40C . After 25

stirring f[Exanipl®B9ht that tenperature, the m xture was cooled to anbient
tenperature, and allowed to stand for 2 days. 257 Filtration gave 0.20 g of
an insol ubl e Breatpolymepeizatiomte was transferred to a 300 ml four necked
flask _purged with nitrogen, and 48.5 nm of hexane was added to the
filtr8te, therdbf-4pkecopimaEuiocdays equirpgd wvih @gtiryey wagpmage The

m xture 5 was heated to 40C, stirred for 1 ho at _that tenperatur

t her eaf t e‘fé%ﬁ?e&‘yﬂ’f% ¥As fefpdrenet té’nﬂbgrPFLPe?(Rfesﬁbr &% 8'°§8par at ed
result, g J8T P g SnmEntd 4%Y s6nFRE5T) P RABGRCt  on
of componelfnd Al tdse 8 WeBul M aPGEELall s PHE BTN fle £ LERYTANL928- 4
was fed therein to obtain a partial pressure of 0.15 MPa, and
10 the system was stabilized. As a result of gas chromatography
analysis, agas composition in the systemwas found to be hydrogen
= 0.02 mol¥%¥. Then, 0.5 ml of a hexane solution of
triisobutylaluminum adjusted to a concentration of 1 mmol/ml
was introduced therein. Successively, 0.2ml of a hexane solution
15 of racemic ethylenebis(l-indenyl)zirconium dichloride and
triisobutylaluminum adjusted to a zirconium concentration and
an aluminum concentration to 150 4 mol/ml and 1.0 mmol/ml,
respectively, was added thereto, and then 0.42 g of the component
(A) obtained in the above Example 56 (2) was introduced therein
20 to initiate polymerization. During the polymerization, a mixed
gas of ethylene and hydrogen (hydrogen concentration=0.24mol%)
was continuously supplied while adjusting so as to keep the gas
phase pressure in the autoclave to 0.68 MPa. After 72 minutes,
ethylene, butane and hydrogen gas were released, and a solid
25 remaining in the autoclave was dried for 30 minutes at ambient

temperature under reduced pressure. As a result, a
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ng of the solid product obtained in the above Exanple 60 (1) and 7 m of

" tetrahydrofuran were introduced and stirred for 1 15 hour at anbient
tenperature. To the mxture, 721 ng of the sanme |ot heat-treated silica as
.that used in Exanple 1 (2) was added thereto. The resulting m xture was
heated to 400C, stirred for 2 hours, and thereafter filtered. To the
residue, 7 m of tetrahydrofuran was added, and the m xture was stirred at
anbient 20 tenperature and thereafter filtered. This operation was repeated

5 tines. pigdas)dife Wnte d5d Bend £ 284 it it bddgonendeFored@aedion
pressure, thereby obtaining 834.2 ng of a conponent (A). (3)

Pol yrer i zatlivame A Zatliom | wee ot aided eirecai ypeddwfh5h gtpereg, ofhthé had

25 been dried under reduced pressure and thereafter purged with argon, was
made vacwompdneatriogéh)vwasitadindier evhsbebdtwyl00Q@ fjo &8 MBRaiaf aspadti al
pressure of 0.01 MPa, 700 g of butane and 50 of 1-butene were fed

t her ei n, Rekyatisnlene sRRe dt-drfe A3/ a rad éutonI/EOemMS' rBPSRECESVEDL. .
Thereafter, ethylene was fed therein to obtain a partial pressure of 1.6
MPa, &nd (e ReAk RRIERCELZALIAR | zed. To the resultant was added 0.9 m of

et **Sicdtda St RAAG GRS A B R ©f 1
t - UC : . N . . f
o Y ol 1 e e onldls SRR o oY {REFRAES R PBRREATULER! OF O
Exanpl e 6Q}-dh, dm mikld %ﬂlﬁd,yﬁyd%p%@t ORI ehadded thBebBtAin a

Pol ynmeri zatm on was carried out for nutes at 70cC while feeding an
et hyl ene gertaisal pr&ssiiretdteo WhoB opRr, €60 g £PAsaABand B0 g o subliteid. 6 g of

o Ollgfl I:ﬂere fed therein, and then a temperature of the autoclave was
raised to 70TC. Thereafter, ethylene was fed therein to obtain

a partial pressure of 1.6 MPa, and the system was stabilized.

As a result of a gas chromatography analysis, a gas composition

in the system was found to be hydrogen = 0.32 mol% and 1-butene

15 =2.75mol%. Totheresultant was added0.9ml of aheptane solution
of triisobutylaluminumadjusted to a concentration of 1 mmol/ml.
Successively, 0.427 g of the pre-polymerized catalyst component

for addition polymerization obtained in the above Example 59(1)

was added thereto. Polymerization was continued for 60 minutes

20 at 70C while feeding an ethylene/hydrogen mixed gas(hydrogen
= 0.25 mol%) so as to keep the whole pressure constant. As a
result, 48 g of an olefin polymer was obtained. Polymerization
activity per the solid catalyst component (the component (A)
obtainedin the above Example 56 (2) ) was foundtobe 5750g/g-solid

25 catalyst component/hour. Further, the obtained olefin polymer

showed, SCB = 17.8, MFR = 22.8 and [N] =0.89.
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pol ymer having a good particle property was obtained. 15 Pol ynmeri zati on
~activity per the solid catal yst conponent (the conponent (A) obtained in
t he above-nentioned (2)) was found to be 5,340 g/g-solid catalyst

. conmponent/ hour. Further, the obtained olefin polynmer showed, SCB = 13.5,
MFR = 0.08, MFRR = 171 and SR = 1.09. 20 [ Exanple 61] (1) Production of
solid product To the filtrate obtained in Exanple 60 (1), 15 ml of hexane
was further added to precipitate a solid. Thus, VH (VT + VH = 0.31. The
m xture wexdmgtedkdp WC, stirred for 1 hour at 25 that tenperature,
thereafter cooled to anbient tenperature and then filtered. The solid
separ at ed by Hidductiom ofissati®@dfadu@b9 2 hours at 1200 C under reduced
pressure. As a result, 3.71 g of a solid product was obtained. [0272] (2)
Production of damgobeht £0VF BeEkedpllaw0 QugakyitdpadtasgeaxcépbSthat the
solid product was changed to 2.60 g of the solid product obtained in the
above BExfhpes I@py(dg)ofur;gm ande 1afBuht 62 of 8 e h Po?‘ﬂ?‘éﬁeaﬁﬁl'tlﬁéogl lica
were changed to 17. n respectively. a result, 6 g of a

conpoRentof )@)ie\%‘é’léﬁ-tn&l ﬁéd991'0°{-é$ P(ﬁ%éqtfé’tqu&?qDBPQn%??%%@l%5 * Exanpl e
50" (%) v, §RRSH e X BoRLn 00 g3 i YRS EIRTSR o (5Nt
resul't, 106 P of PlnfaPPL¥FEpnEAYL YN 3%0%1paaf'eéergﬂp@fawrmswget ai ned.
dropped over 70 minutes. During the dropping, temperature in
the flask was kept from 4 to 6 C. After completion of dropping,
10 themixturewasstirredat that temperature for 1hour, thereafter,
gradually heated to 45%3 and stirred for 1 hour. Thereafter,
the temperature was lowered to 20C using an ice bath, and 48.2
g (2.67 mol) of H,O was dropped thereto over 1.5 hours at that
temperature. As aresult, the mixture was separated into ayellow
15 transparent liquid produét and a yellow gel product. After
stirring at 20°C for 1 hour, the mixture was heated to 45T,
stirred for 1 hour at that temperature, and thereafter allowed
tostand for 12 hours at ambient temperature. Avolatile component
was removed by distillation under reduced pressure, and the
20 residue was dried at 120T for 8 hours under reduced pressure.
As a result, 472.6 g of a solid product was obtained.
In a 200 ml four necked flask purged with nitrogen, 19.7°
g of the above-mentioned solid product and 139 ml of
tetrahydrofuran were introduced and heated to 40°C . After
25 stirring for 1 hour at that temperature, the mixture was cooled

to ambient temperature, and allowed to stand for 2 days.
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15 Pol ynerization activity per the solid catal yst conponent was found to
be 11,700 g/solid catal yst conponent-g/hour. The value of VH (VT + VH was
| arger than 0.3, and the activity was found to be high. Further, the
.olefin polymer obtained showed, SCB = 14.1, MFR = 0.018, MFRR = 292 and SR
= 1.00. 20 [Exanple 62] (1) Production of solid product To the filtrate
obtained in Exanple 61 (1), 30 ml of hexane was further added to
precipitate a solid. Thus, VH (VT + VH = 0.40. The m xture was heated to

400C, stipirgrd®©iord gave 0 ko Zpolthan ilreidieiAld et tbRermed trar taelecdabo
anbi ent tenperature and then filtered. The solid separated by filtration

was dri ectfars Pélredd toua 8300 ml2four Geaokiést fladkagai-gs@sdhenifAsogenesul t,
4.01 g of a solid product was obtained. (2) Production of conponent (A)
Exanpl e &g 238was mlepeat bexapeceas tddded htosdhied fklotktate , Sthesebiianged
to 1. 70 g of the solid. product obtained in the above Exanple 62 (1) ,
and the aHeekpitating maispddsk. Thas.aMd/ (W8 siVHkre Ow@be ThenméHtuse10.5 n
and 1.29 g, respectivel aresult, 2.22 g of a conponent (A) was

obt ai ﬁed.WC‘(%)h%t%e'W zé@tﬁﬁ siolresd neeF zht hewr ot Ehabl EeBpersiungs
e e B DR oy LIS o A AU B SRR 0340, © 1
pol yrer | ST oY (o e R0 el e S P gHE e BaB E58h88Ra to e
8,360 9/ sldkb&tptdfdufOMANeNtre{INOUN:, 350§ V@l Weg01id product was
obtained. '
10 [0271]
(2) Production of component (A)
In a 50 ml four necked flask purged with nitrogen, 928.4
mg of the solid product obtained in the above Example 60 (1)
and 7 ml of tetrahydrofuran were introduced and stirred for 1
15 hour at ambient temperature. To the mixture, 721 mg of the same
lot heat-treated silica as that used in Example 1 (2) was added
thereto. The resulting mixture was heated to 40C, stirred for
2 hours, and thereafter filtered. To the residue, 7 ml of
tetrahydrofuran was added, and themixturewas stirred at ambient
20 temperature andthereafter filtered. Thisoperationwas repeated
5 times. The residue was dried for 8 hours at 120C under reduced
pressure, thereby obtaining 834.2 mg of a component (A).
(3) Polymerization
A 3 l-volume autoclave equlpped with a stirrer, which had
25 been dried under reduced pressure and thereaftér purged with

argon, was made vacuum, hydrogen was fed therein below 10C to
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of VW (VT + VH was larger than 0. 3, and the activity was found to be
hi gh. Further, the ol efin polyner obtained showed, SCB = 14.3, MR = 0. 04,
MFRR = 158 and SR = 1.04. [Reference Exanple 11 20 (1) Production of solid

. product To the f iltrate obtained in Exanple 6 2 (1) , 6 0 ml of hexane

was further added to precipitate a solid. Thus, VH (VT + VH = 0.52. The
m xture was heated to 400C, stirred for 1 hour at that tenperature,
thereafter cooled to anbient tenperature and 25 then filtered. The solid

separ at egpaiin kbt bat:itgalwgﬁesgheé 68r0. @1 hiny s 7o 1208Chundae ardused
pressure. As a result, 2.26 g 261 of a solid product was obtained. (2)

Product i @nogf 1cpapenenvetd) £&i athd e 0, (ah)d waen epesinpdraeneepbfitiad t he
solid product was changed to 1. 6 3 g of the solid product obtained in the
above 5 Jdforeeswaxaankedto(70Y . Tk d e ethylefie iae fed ticereds
changed to 1. 27 g. As a result, 1. 86 g of a conponent (A) was obtai ned.
[02731 (3p REbatey ez @diildo|pragsure ioh bi6 MBRap|andoths)syRken ot ed,
except that 10 the solid catal yst conponent was changed to 10,2 ng of the
conpofentst@Rildnesd nEe the nesullisnteraepdded fe Smdphrdeptane solution ogy) ¢

Poi yer | 24 FohaSoREYEaLpBinon SRRty o SRR AR O E B T LM 1 0 be
whs | ar gaRAGRSR YO o802 athc it e Colaed® B B thoentel ¥
Furt her, etﬂil%(l@ngb:ﬂﬂ 1p—qﬂda{yﬂbZFEMum dichloride adjusted to a
concentration of 2 (tmol/ml, and then 11.9 mg of the component
10 (A) obtained in the above Example 60 (2) as a solid catalyst
component were added thereto. Polymerization was carried out
for 60 minutes at 70C while feeding an ethylene so as to keep
the whole pressure constant. As a result, 63.6 g of an olefin
polymer having a good particle property was obtained.
15 Polymerization activity per the solid catalyst component (the
component (A) obtained in the above-mentioned (2)) was found
to be 5,340 g/g-solid catalyst component/hour. Further, the
obtained olefin polymer showed, SCB = 13.5, MFR = 0.08, MFRR
= 171 and SR = 1.09.
20 [Example 61]
(1) Production of solid product
To the filtrate obtained in Example 60 (1), 15 ml of hexane
was further added to precipitate a solid. Thus, VH/(VT + VH)
= 0.31. The mixture was heated to 40C, stirred for 1 hour at
25 that temperature, thereafter cooled to ambilent temperature and

then filtered. The solid separated by filtration was dried for
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showed, SCB = 14.1, MFR - 0.08, MFRR = 138 and SR = 1.07. [Exanple 63] (1)
Production of contact product (e) 20 In a 5 1 four necked flask purged with
nitrogen, 1.5 1 of tetrahydrofuran and 1.35 1 (2.70 nol) of a hexane
.solution of diethylzinc (2.00 nol/1) were introduced and cool ed using an
ice bath. To the m xture, a solution prepared by dissolving 199.8 g (1.09
nol ) of pentafluorophenol in 340 m of 25 tetrahydrof uran was added over 6
5 mnutes. Af ter conpletion of dropping, the mxture was stirred for 1

hour. The, tiymiel altun® i?62ul8sr' ﬁééﬁée&%f‘é&@u%?r Al aor88Hit  agd7ing
m xture was stirred f or 1 hour at that tenperature. The tenperature was

| oner ed tof GdLi@ yatondt) wase detdinetd. 09 g (2.51 nol) of H20 was dropped
thereto over 1. 5 hours. Thereafter, the m xture was stirred at 5 20 0 C

for 1 hour, hedtt¥2]Jo 45C and stirred for 1 hour at that tenperature.
After cooling to anmbient tenperature, a volatile conponent was renoved by
di still atiZn Praduation «f dtemperent i@ at 120 0 C for 8 hours under

reduced pressure. As a result, 425. Se@ﬂ of a solid Eéoduct was obt ai ned.
10 (29 Product iERmFLecbAderias capeatecheexraRk t3rat ke fsdid preduct 1 of

P ARG AL T R R YA R T ST C
oL oo anall S S TR B U A e fe IR
T Sl SRR e o M 083 [y KB v
3.36 g of a component (A) was obtained.
10 (3) Polymerization
Polymerization of Example 60 (3) was repeated, except that
the solidcatalyst component was changed to 9.3 mg of the component
(A) obtained in the above Example 61 (2). As a result, 108.8
g of a polymer having a good particle property was obtained.
15 Polymerization activity per the solid catalyst component was
found to be 11,700 g/solid catalyst component-g/hour. The value
of VH/(VT + VH) was larger than 0.3, and the activity was found
to be high. Further, the olefin polymer obtained showed, SCB
= 14.1, MFR = 0.018, MFRR = 292 and SR = 1.00.
20 [Example 62]
(1) Production of solid product
To the filtrate obtained in Example 61 (1), 30 ml of hexane
was further added to precipitate a sollid. Thus, VH/(VT + VH)
= 0.40. The mixture was heated to 40C, stirred for 1 hour at

25 that temperature, thereafter cooled to ambient temperature and

then filtered. The solid separated by filtration was dried for
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the solid conponent to precipitate, the mxture was filtered. Said washing
operation was repeated 5 tinmes. The residue was 20 dried for 8 hours at
120t under reduced pressure, thereby obtaining 510.0 g of a conmponent (A).
. Elenentary analysis revealed Zn = 2.5 mmol/g, and F = 2.4 mmol /g. Thus,
FIZn = 0.96 (nmolar ratio). As a result of an extended X-ray neasurenent,
Al B was calculated to be 0.274, provided that Ais an integral 25 intensity
of halo showing a peak at Bragg angle (2 0 ) 330 to 370 in a diffraction

intensity pofy é%tarlc&oﬁc'énaerl pLaaEah BPSsBLENShLYaofebale, shoyt ving a peak
at Bragg angle (20) 180 t 220 in said diffraction intensity profiTe. (3)

Pol yneri zt isprsoA i meﬂumtﬁ wad astttavnedjui pped with a stirrer, which had 5
been dried under reduced pressure and thereafter purged with argon, was
made vacUyl2 Bnodhwogsiomast feempdreeret n(Ab obtain a partial pressure of
0.012 MPa, 700 g of butane and 50 g of 1-butene were fed therein, and then

a tenperature d@xamplead?ddavaswepeatfidbeaxcepchat thﬁé@dﬂﬁ-\‘md‘é@hyl ene
was fed therein to _obtain 10 a parti al q;!)lressureo and the system
was sPabiaszehandpad o ded @ @ Qﬁ t§eg%1%l% PR 8Bﬁ9i§ﬁgl jy%lt§e abgye
conpositio

resul t ant®¥ %eaégé&s)yﬂ . f'gg‘?fg'b% gﬁgtees%y rXO ot "}_r?OI} gggg&f? *ﬁfﬁt 'hﬁum
component*t ARGERE8 1 “%ﬁlaégv@e"il;ég‘n%f el MR *és Byt
conponenty was pdded, thgsd ,;énfo1ywégagﬂ,%ng@s carried out for 60 m nut es
at 70 cC whil e feeding an ethyl ene/ hydrogen m xed gas (hydrogen = 0. 200
volt) so (&) tmblymerization
10 Polymeriza.tion of Example 60 (3) was repeated, except that
the solid catalyst component was changed to 10.5 mg of the
component (A) obtained in the above Example 62 (2). As a result,
87.8 g of a polymer having a good particle property was obtained.
Polymerization activity per the solid catalyst component was
15 found to be 8,360 g/solid catalyst component-g/hour. The value
of VH/(VT + VH) was larger than 0.3, and the activity was found
to be high. Further, the olefin polymer obtained showed, SCB
= 14.3, MFR = 0.04, MFRR = 158 and SR = 1.04.
[Reference Example 1]
20 (1) Production of solid product
To the filtrate obtained in Example 62 (1), 60 ml of hexane
was further added to precipitate a solid. Thus, VH/(VT + VH)
= 0.52. The mixture was heated to 40C, stirred for 1 hour at
that temperature, thereafter cooled to ambient temperature and

25 then filtered. The solid separated by filtration was dried for

2 hours at 120C under reduced pressure. As a result, 2.26 g
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keep the whol e pressure constant. As a result, 77.4 g of an olef in 20

pol ymer was obtai ned. Polynerization activity per the solid catalyst
conponent (the conponent (A) obtained in the above Exanple 63 (2)) was
.found to be 5,410 g/g-solid catalyst conponent/hour. Further, the obtained
ol ef in polyner showed, SCB = 15.5, MFR = 0.35, MFRR = 118 and SR = 1. 15.
25 [Exanple 64] (1) Production of contact product (e) 264 In a 300 ml four
necked flask purged with nitrogen, 106 mM of tetrahydrofuran and 40 m

(80.0 My HisA et WdPLobtdikdeet hyl zinc (2.00 nol /1) were
I ntroduced and cooled using an ice bath. To the m xture, a 14.5 m (32.0

mrol ) of 425 tebdamtdionf wraroaponentn (&) pent af | uor ophenol (2.21 nol /1) was
added over 50 minutes. After conpletion of dropping, the mxture was
stirred at 5C fExamplen6d.(2heas aeperadiad cexaspt dihaddthe sa2d@praddcB. 9 ni
(88.1 mol ) of a tetrahydrofuran solution of H2O (9-90 nol/1) was dropped
t her et o @S changed tadebSagiadr theosehid pinodwct ehtainedrin theraboveur s,
and then allowed to stand at anbient tenperature for_15.3 hours. The

resul Pi ngteherance Exgerierl (iegnditlosgmonnd ebshestbleqaschang®@r at ur e,

thereby .obtaining 146 m of a yellow solution. (2) Productio f conponent
(A 1201 #8567 Fms A e’ Y sak BoRop P amRindt (orseotbathed? o
same | ot heat-trog,t:ie]d silica as that used in Exanple 3 (2) (Sylopol 948,
manuf act ur ed by[ vison Co. , Ltd. ; average particle dianmeter =55 ,u m

pore vol Ltl'% Phifmdi e sdeci fic surface area = 309 nR/g) was introduced,
and then 50 m of the

Polymerization of Example 60 (3) was repeated, except that

10 the solid catalyst component was changed to 10.2 mg of the
component (A) obtained in the above Reference Example 1 (2).
As a result, 40.1 g of a polymer having a good particle property
was obtalned. Polymerization activity per the solid catalyst
componentwas foundtobe 3,930g/solidcatalyst component-g/hour.

15 The value of VH/(VT + VH) was larger than 0.5, and the activity
was found to be somewhat lLow. Further, the olefinpolymer obtained
showed, SCB = 14.1, MFR = 0.08, MFRR = 138 and SR = 1.07.
[Example 63]

(1) Production of contact product (e)

20 In a 5 1 four necked flask purged with nitrogen, 1.5 1
of tetrahydrofuran and 1.35 1 (2.70 mol) of a hexane solution
of diethylzinc (2.00 mol/1l) were introduced and cooled using
an ice bath. To the mixture, a solution prepared by dissolving
199.8 g (1.09 mol) of pentafluorophenol in 340 ml of

25 tetrahydrofuran was added over 65 minutes. After completion of

dropping, the mixture was stirred for 1 hour. The temperature
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. 20 yell ow solution obtained in the above Exanple 64 (1) was added thereto.
The m xture was heated to 40t, and stirred for 2 hours. Thereafter, the
solid conponent was allowed to precipitate, and the mxture was filtered.

. As a washing operation, 30 ml of tetrahydrofuran was added thereto, the

m xture was stirred, and 25 after allowi ng the solid conponent to
precipitate, the mxture was filtered. Said washi ng operation was repeated
5 tinmes. The 265 residue was dried for 8 hours at 120C under reduced

Feveal e b FHERARY AIC M yar"0% YNofe LR abRrd SR HRAELREE V!

ratio). Asod I eouit af tidt ednifiertuird AYhEE e MpEFRRLreSwdY B s &lteu! at ed

to be 0.696, provided that Ais an integral intensity of halo show ng a
peak at Brey u¥idlf an?Qke3Baktd, 3300'9”93_(ﬂ'.ﬁirﬁélioaflﬁgoe'%%'st ¥ir@ppleld € and
Bis an integral 1intensity of halo show ng a peak at Bragg angle (20) 18

to 22 intkeretdidfemdt.ibohounserBheyeqfvér) ehdnikheare was & triamdd at0 of
EXAFS, the peak intensity C of the maxi mum peak present within a range of
1 to 2 nm0k £oradi hbudi sheabedi bm 45ifcandnsblhraedefior ak darut &g tthax
Fourier transformwas 14.2 , and the peak intensity D of the maxi num peak
present wWePPRratyipglien cpqldng sonamblent tempexptyprel & vedatide

Pol yrer | ZSeTReReRt e eioTes BETF et et lon Canalehe ies Lane war Arted alyot
54 (2), o 2 aFBEch FEHA RPASF Tratred RE AP By PEr JoR g 84 Srixed gas
to keep theophgl §oPi&SsH68uet HAS obtained.

10 (2) Production of component (A)

In the flask of the above (1), 3 1 of tetrahydrofuran was
introduced and stirred. To the mixture, 327.4 g of the same lot
heat-treated silica as that used in Example 1 (2) was introduced .

The mixture was heatedto 40C, andstirred for 2 hours. Thereafter,
15 the solid component was allowed to precipitate, and the mixture
was filtered. As a washing operation, 3 1 of tetrahydrofuran
was added thereto, the mixture was stirred, and after allowing
the solid component to precipitate, the mixture was filtered.
Sald washing operation was repeated 5 times. The residue was

20 dried for 8 hours at 120T under reduced pressure, thereby
obtaining 510.0 g of a component (A). Elementary analysis

revealed Zn = 2.5 mmol/g, and F = 2.4 mmol/g. Thus, F/Zn = 0.96

(molar ratio). As a result of an extended X-ray measurement,

A/B was calculated to be 0.274, provided that A is an integral
26 intensity of halo showing a peak at Bragg angle (26) 33° to

37° in a diffraction intensity profile and B 1s an integral
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aut ocl ave constant was changed to 0.199 volt. As a result, 72.3 g of an

" olefin polynmer was obtained. Polymerization activity per the solid

catal yst conmponent (the conponent (A) obtained in the above Exanpl e 64

. (2)) was found to be 5,320 g/g-solid 25 catal yst conponent/hour. Further,

t he obtained olefin polymer showed, SCB = 15.5, MFR = 1.57, MFRR = 58. 2
and SR = 1.30. 266 [Exanple 651 (1) Production of contact product (e) In a
5 1 four necked flask purged with nitrogen, 1.5 1 of tetrahydrofuran and

1.35
: 1 (%JY %@i%%%ﬁ%ﬁ %bg't%akSanBElhﬁbhE(héh.QC(ﬁ@ PO grol £4) were

i nt roduce To the™m xtlre, a solution

prepared Py dinss1\d A £ FAACt3 dh (ht®hdMly fomeryd af | uorophenol in 380 m

of tetrahydrof uran was added over 65 minutes. After conpletion of

dr oppi ng, (3 heroiywhenrzatbsostirred for | hour. The tenperature 10 was raised
to 45r- over 0.5 hour, and the m xture was stirred for 1 hour at that

t enper at ure. AfA 8rltvokune@utesiavepeauinped vitr@ €t%|§¥ﬁ§ &hickehpdt h,
44.0 (2.44 nol) of H20 was dropped thereto over hour s. Thereafter

t he tLFP%eI\’Na@-‘ 4 yndey gieduceth prefs R a“tdhé?’@éhe&frteﬁegpégeflow%bc and

%25}.?);;{ FE50n o WAR 1295 VAt Y R e AR o) thHEEE Y 36! BREARRGA e
a | e
d d f
sl &%%.%5%?%%&?%8 bizHee 1329&8%8{6353%’%?”‘3%*% Bpeiedcti on
of conmpongrf. (Ag 'therdr, 28K tREn! D dhoyFa FXAIRIL t8R Ghkociabellas

raised to 70C. Thereafter, ethylene was fed therein to obtain

10 a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition
inthe systemwas found to be hydrogen=0.45mol%. To theresultant
was added 0.9 ml of a heptane solution of triisobutylaluminum
adjusted to a concentration of 1 mmol/ml. Successively, 14.3

15 mg of the component (A) obtained in the above Example 63 (2)
as a solid catalyst component was added thereto. Polymerization
was carried out for 60 minutes at 70 C while feeding an
ethylene/hydrogen mixed gas (hydrogen = 0.200 vol%) so as to
keep the whole pressure constant. As aresult, 77.4 gof anolefin

20 polymer was obtained. Polymerization activity per the solid
catalyst component (the component (A) obtained in the above
Example 63 (2)) was found to be 5,410 g/g-solid catalyst
component/hour. Further, the obtained olefin polymer showed,
SCB = 15.5, MFR = 0.35, MFRR = 118 and SR = 1.15.

25 [Example 64]

(1) Productilion of contact product (e)
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tetrahydrof uran was introduced and stirred, and 324. 6 g of the sane |ot

" heat-treated silica as that used in Exanple 1 (2) was introduced. The

m xture was heated to 40r-, and stirred f or 2 25 hours. Thereaf ter, the
,solid conmponent was allowed to precipitate, and the m xture was filtered.
As a washing operation, 3 1 of 267 tetrahydrof uran was added thereto, the
m xture was stirred, and af ter allowing the solid conponent to
precipitate, the mxture was filtered. Said washing operation was repeated

5 tinmes. The r@shdygo e fﬁdze%efdkredBfh.%‘ékspﬁkgéawgtﬁnﬂ:ﬂfrd&?é‘ﬂ?emG
pressure, 5 thereby obtaining 515. 6 g of aconponent (A) . Elenentary

anal ysi sm1r 6F adt@@hddre fhranant/ 40 mangsd. -mhod )nodld BexdhessoRitAor 1. 2
(molar ratio). As a result of EXAFS, the peak intensity C of the maxi num
peak presgntiieithiilniacr §2ge0oihol/L) Renen introdadedl andi ctoleéditusing uncti on
obt ai ned according to a Fourier transform 10 was 13. 3, and the peak

i nt ensi t @nD ddfe t hathaxTeunthpeakigtuosent a wi4 hd nmadr difed? mmod)t ®£3.a5 nmin
said radial distribution function was 8.51, and thus eak intensity

rati @ DtetxabysrofurpnreplukienAf BAREREABPECOBREPSY (/?ang Bpddtdda®xcept
conponena0Rr OHRE AN tE s SHEEE G5t Lo A ngRR Tidn tBBMLBRITER | on of
AUt o) 2 VAo RITTEGE SanEeE T U 10he of erPeee B AT Fadied o o ap
catal yot 20 ooiRe (TiE Qg ML, HE0h, EPrEEhy O peln PECLERROR A ]

(2)) wasg,eupg. 6@ msL 6k d/dopydd theatedloy dlregomPReen! ThekEat fal | her,
t he obtai ned ol ef in polyner
10 the mixture was stirred for 2 hours, and then allowed to stand
at ambient temperature for 15.3 hours. The resulting mixture
was refluxed at 63C and cooled to amblent temperature, thereby
obtaining 146 ml of a yellow solution.
(2) Production of component (A)
15 In a 50 ml four necked flask purged with nitrogen, 3.12
g of the same lot heat-treated silica as that used in Example
3 (2) (Sylopol 948, manufactured by Davison Co., Ltd.; average
particle diameter = 55 [m; pore volume =1.66 ml/g; specific
surface area = 309 m?’/g) was introduced, and then 50 ml of the
20 yellow solution obtained in the above Example 64 (1) was added
thereto. The mixture was heated to 40C, and stirred for 2 hours.
Thereafter, the solid component was allowed to precipitate, and
the mixture was filtered. As a washing operation, 30 ml of
tetrahydrofuran was added thereto, the mixture was stirred, and

25 after allowing the solid component to precipitate, the mixture

was filtered. Said washing operatlon was repeated 5 times. The
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showed, SCB = 14.3, MFR = 0.13, MFRR = 126 and SR = 1.10. [Exanple 661 25
(1) Production of contact product (e) In a 300 mM four necked flask purged
with nitrogen, 100 268 m of tetrahydrofuran and 39.6 m (80. 0 mml) of a
. hexane solution of diethylzinc (2.02 nol/1) were introduced and cool ed
using an ice bath. To the mxture, a 14.5 mM (32.0 mmol) of a

t et rahydr of uran sol ution of pentafluorophenol (2.21 nol/1) was 5 added over
50 mnutes. After conpletion of dropping, the mxture was stirred at 50C

for 1 hoyr rs(#&?f‘e %@pﬁEQEHrPoWh'b%ir%egttPZO@QEde%”QeSuEeH‘dpf«Q@sQrg‘.ml) of

a tetrahy uran solution of H20 (9.90 nol/1) was dropped thereto over 1

hour. Themrafdsf obthhaifd . WegWwSa Honpeeknto(A 2. [Elenen tary ahebysisowed to
stand 10 at anbient tenperature for 15.3 hours. The resulting m xture was
ref | uxedeamteedHACZand 300 mubl bg ardndem =t énpemesli®, Thwr ey Znobt &i hing a
yell owi sh white slurry. (2) Production of conponent (A) In a 50 m four
necked fl(asdaumpddon + Baiat regudt pfgen extgndedi Reraynpeadpuremert r eat ed
silica as that used in Exarrgle 3 %24 was i ntraoduced, and then 50 nl of the
yel | oti s ARhves sphrpyatedt b9 ke 0% HnePERYTECEXERRE M 66 2D) 1NEEI5AYed
thereto. The m xture was heated to 400C, and stirred, fo é hQuy.s.
Ther eaf t R tanBLtE A c]laér?rrﬁé‘t‘?é’ljﬂn%P&PFoﬁédBfﬁggr%E?b?té% ) éﬁd t h

m xture 0 fil d. a washi ng operatj.on,_ 3 of _tetrahydrofuran
s addel A & ditact ort ARRS S RRGEL L 20 18 e UHRERERRT cor
conponent, t | pid 3L8, ' r SR A d L d Ia%g eration
was repedip Y, e Heto WiGEal) W BetffSal brGE ansTe o2V £5
22° in said diffraction intensity profile. Further, as a result
10 of EXAFS, the peak intensity C of the maximum peak present within

a range of 1 to 2 nm in a radial distribution function obtained
according to aFouriler transformwas 14.2, and the peak intensity
D of the maximum peak present within a range of 2.5 to 3.5 nm
in said radial distribution function was 10.1, and thus, a peak
15 intensity ratio, D/C = 0.71.
(3) Polymerization
Example 63 (3) was repeated, except that the solid catalyst
component was changed to 13.6 mg of the component (A) obtained
in Example 64 (2), and a hydrogen concentration of the
20 ethylene/hydrogen mixed gas to keep the whole pressure of the
autoclave éonstant was changed to 0.199 vol%. As a result, 72.3
g of an olefin polymer was obtained. Polymerization activity
per the solid catalyst component (the component (A) obtained
in the above Example 64 (2)) was found to be 5,320 g/g-solid
25 catalyst component/hour. Further, the obtained olefin polymer

showed, SCB = 15.5, MFR = 1.57, MFRR = 58.2 and SR = 1.30.
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_for 8 hours at 12000 under reduced pressure, thereby obtaining 25 3.00 g of
a conponent (A). Elenentary analysis revealed Zn = 2.8 mol/g, and F = 1.9
mol /g. Thus, F/Zn = 0.68 (nolar ratio). 269 As a result of an extended

. X-ray nmeasurenent, A/B was calculated to be 0.472. Further, as a result of
EXAFS, the peak intensity C was 14. 0, and the peak intensity D was 14. 4,
and thus, a peak intensity ratio, DDC = 1.03. 5 (3) Polynerization Exanple
63 (3) was repeated, except that the solid catal yst conponent was changed
to 12. 4 npesdmg1e eppponent (A) obtained in Exanple 66 (2), and a hydrogen
concentratlon of the ethylene /hydrogen m xed gas to keep the whol e
pressure @f) t#oduiloléw B VEostast aptod@st chenged to 0.186 volt. As a
result, 29.4 g of an olefin polyner was obtained. Polynerization activity
per the solid dat & ystl couponecked fd asanpangetl wAthobtiairogen,i b.6hd above
Conparative Exanple 4 (2) ) was found to be 2, 370 g/g-solid catal yst
conponent¢hdetrahydnefiuramansbiaBfedl 62 e70implp qﬁalayhexaanoaeautm =
14.7, MFR = 1.63, MFRR = 52.1 and SR = 1.26. [Exanple 67] (1)

Pol ym?rl pas3sd |431f9f6¥Y1p7r5‘drFyl(e3né)q mod /3 )1K¢61%H=9t§9§|uﬁleé’s§n§t €8P gdt Betnge

equi pped wi th 0 irrer, which had been dri ed unde ced. pressure
and ther%‘hfj‘tc&% Eﬁg 'hovﬁbt%h‘&rx& €. 7805 Y F LR ARARGRS agﬁsg inﬁeat ed

Dt AT Y el T, 5 5 e o
toluene sglifd¥a A ruran was added over 65 minutes. After completion of
dropping, the mixture was stirred for 1 hour. The temperature
10 was raised to 45C over 0.5 hour, and the mixture was stirred
for 1 hour at that temperature. After lowering the temperature
to 20C using an ice bath, 44.0 g (2.44 mol) of H,0 was dropped
thereto over 1.5 hours. Thereafter, the mixture was stirred for
1 hour at 20C, thereafter heated to 45C and then stirred for
15 1lhourat that temperature. After cooling to ambient temperature,
avolatile component was removed by distillation, and the residue
was dried for 8 hours at 120C under reduced pressure. Asaresult,
423.3 g of a solid product was obtained.
[0274]
20 (2) Production of component (A)

In the flask of the above Example 65 (1), 3 1 of
tetrahydrofuran was introduced and stirred, and 324.6 g of the
same lot heat-treated sllica as that used in Example 1 (2) was
introduced. The mixture was heated to 40'C, and stirred for 2

256 hours. Thereafter, thesolidcomponentwasallowedtoprecipitate,

and the mixture was filtered. As a washing operation, 3 1 of
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.25 triisobutylalum num adjusted to a concentration of 1 mol/m as the

cat al yst conponent (C), and 5 ml of a toluene solution 270 of racemc

di met hyl si | yl enebi s(2-met hyl -1 -i ndenyl ) zirconium dichloride adjusted to a
. concentration of 2ktnol/m as the catalyst conponent (B) had been
collectively m xed. The resulting mxture was fed into the above-nenti oned
autocl ave, and 5 polynerization was carried out at 40t. After 60 m nutes,
the wunreacted nononer was released to stop the polynerization. The

resul ti ngdydtatiRird@srdd vad fadPPhelrRiod NI ML 4L wiSHG8T e £58UM €,
t her eby obtaining 282 g of a pol ypropyl ene powder. Accordingly, yield of

the pol ypfyad angop@hgmhe o lite cokohearst b igte it a e RBNEL RBEreer hour
of the polynerization tine (hereinaf ter ref erred to as g-PP/ nol -Zr*Hr)

was 2.7 wadfiltered.kSdbdswdshiig idperattianmwdsprepydead Paliywesr. The 0. 44
(g/m), and stereoregularity thereof nmmm?owas 0.941. Pol ynmeri zation

resul t s vueyssidie staswiriedTédr 68 houts RExh2® e uaSier( tpdRoednpréganiren of
propylene Exanple 67 (1) was repeated to carry out the polynerization of
pr opyPendhesghipebtatnings 13mbum e aoromprn el A e Eeman tary apahysiyst

component_ (A)). and the_tol uene solution as the catal yst 20_conponent (B)
wer e changf‘é’dQ%Jthl@S‘. 3 ?rgga{?{ﬁph/.gg aRd Fr sspet MR 49 - "THP 1 Fd ZoFyheti zati on

Tabl e 1. (IpEe ae) | B Borpa e S BRASP - prBpypert 33FPRSA%E & OH une
stai nl ess it f8k1AUMCSE N HrBERPGA tW1hNa range of 1 to 2 nm in a radial
distribution function obtained according to a Fourier transform
10 was 13.3, and the peak intensity D of the maximum peak present
wlthinarangeof2.5to3.5nminsaldradialdistribution function
was 8.51, and thus, a peak intensity ratio, D/C = 0.64.
(3) Polymerization
Example 63 (3) was repeated, except that the solid catalyst
15 component was changed to 13.1 mg of the component (A) obtained
in Example 65 (2), and a hydrogen concentration of the
ethylene/hydrogen mixed gas to keep the whole pressure of the
autoclave constant was changed to 0.199 vol%. As a result, 71.5
g of an olefin polymer was obtained. Polymerization activity
20 per the solid catalyst component (the component (A) obtained
in the above Example 65 (2)) was found to be 5,460 g/g-solid
catalyst component/hour. Further, the obtained olefin polymer
showed, SCB = 14.3, MFR = 0.13, MFRR = 126 and SR = 1.10.
[Example 66]
25 (1) Production of contact product (e)

In a 300 ml four necked flask purged with nitrogen, 100
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a stirrer, which had been dried under reduced pressure and 271 thereafter
purged with argon, 500 g of butane was fed and heated to 400C In a
different vessel, 304.7 ng of the nodified particle obtained in the above
. Exanple 1 (2) as the catal yst conponent (A),1.5m of a toluene solution of
triisobutylal um num adjusted 5 to a concentration of 1 mml/m as the

cat al yst conponent (C), and 12 ml of a toluene solution of
di met hyl si | yl enebi s(2- et hyl -1 -i ndenyl ) zi rconi um di chl ori de

racem c
adjusted to a

concent r 1 O t@ft rahlydeoTRIraN af® 3608 nfal 86 Y6 nfeQTPON8Hex 1) sH26t DL

collectively mxed. The resulting m xture was fed 10 into the

above- e @iethuizatiave . cantol9llymrerzai ntrodasedcandi edodetl asidgC while
keepi ng i nner pressure 0.7 MPa using propylene. Af ter 60 mnutes, the

unr eact ecamobhoeebatds rBd eabed mixtirer,esall 14ng§ pd yo22. dasmdili)edbfata60t for
5 hours under reduced pressure, thereby obtaining 49 g of a pol ypropyl ene
powder . teErdiydnofuzan splusdontet pendafducromhrenelThdl 21 mol[/Rdf eaence
Exanple 2] (1) Polynerization of propylene In a 3 1-volunme stainless steel
aut ocPaveé ppesd SA mhnuhes: AGtar coRpiathan afedroBpPiRg. FitfePi¥ERTRed
pressure and 20 thereaﬁﬁ)tf,@ ffpurg;ed w th_argon, a toluene sl urryﬁrepared by

addi ng 30¥s SkixHeq /F PEd

PBPYT c| ThebtaPRen2f AT e HEaghERES

Lo ot t g ?;‘B""'aﬁs BrBbot S0 o 0 et rah s ER R HRes agg‘cﬁﬁﬂié
400C. Wiy 8, (4. 90MhoPi1§ #&4 rﬁ?b*? ;'Etrﬂél%t?oso‘?/fert i héQPUtfl‘héJ:EHEEé'H‘

adj ust ed to a concentration o

as the catalyst conponent {C) and

8.9 M oftre MAb4ere §akUstLPred for 2 hours, and then allowed to stand

10 at ambient temperature for 15.3 hours. The resulting mixture

was refluxed at 63C and cooled to ambient temperature, thereby

obtaining a yellowish white slurry.

(2) Production of component (A)

In a 50 ml four necked flask purged with nitrogen, 2.88

15

20

25

g of the same lot heat-treated silica as that used in Example
3 (2) was introduced, and then 50 m1 of the yellowish white slurry
obtained in the above Example 66 (1) was added thereto. Themixture
was heated to 40C, and stirred for 2 hours. Thereafter, the
solid component was allowed to precipitate, and the mixture was
filtered. As a washing operation, 30 ml of tetrahydrofuran was
added thereto, the mixture was stirred, and after allowing the

solid component to precipitate, the mixture was filtered. Said

washing operation was repeated 5 times. The residue was dried

for 8 hours at 120C under reduced pressure, thereby obtaining

3.00 g of a component (A). Elementary analysis revealed Zn =

2.8mmol/g, and@d F =1.9 mmol/g. Thus, F/Zn = 0.68 (molar ratio).
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272 of di nethyl silyl enebis(2-nmethyl-I-indenyl)zirconium dichloride
~adjusted to a concentration of 24nol/mM as the catalyst conponent (B) had
been contacted with each other in a dif f erent stainless steel vessel.
_The resultant was introduced 5 in the foregoi ng autoclave, and

pol yneri zation was carried out at 40 O C. After 60 m nutes, the unreacted
nmononmer was released to stop the polynerization. The resulting pol yner was
dried at 600C for 5 hours under reduced pressure, thereby obtaining 0. 6

g of a p(hs)/er%%\Ul%”SfW@ﬁ%enﬁ@hﬂ@d*ﬁbh@ﬂr’éﬁéﬂ'ﬂ SA J¥H/As26a 58@YEted i N
Table 1. 273 Table 1 Polymerizati onBu act|V|tyden5|ty

( 9- PP/ moltoZbegd iy ) M M ) d@(&nﬁéEuﬁﬂof’ EXARY), 4he §43aR14n 06031 By Exanpl e
685. 1 x 1080.420.931186, 0001.9 Exanple 692.7 x 100.410. 925173, 0002. 0

Ref er ence€ wasnpd e0 23ard thelpepkximpéms YOy I WasPléddctamd thfus,r angeakon

metal compound 5 In a 3 1 four necked flask purged with argon, 55.3 g ( 588
mol ) of iphensltandatdgn, M/ Of=tbiQkne were introduced and stirred. After
cooling to 50C, 377 ml (588 mml) of a hexane solution of n-BuLi (1.56
mol / 15 wad 3gr Redaymerikadd®sd t hereto. The content

Example 63 (3) was repeated, except that the solidcatalyst
component was changed to 12.4 mg of the component (A) obtained
in Example 66 (2), and a hydrogen concentration of the
ethylene/hydrogen mixed gas to keep the whole pressure of the

10 autoclave constant was changed to 0.186 vol%. As a result, 29.4
g of an olefin polymer was obtained. Polymerization activity
per the solid catalyst component (the component (A) obtained
in the above Comparative Example 4 (2)) was found to be 2,370
g/g-solidcatalyst component/hour. Further, the obtainedolefin

15 polymer showed, SCB = 14.7, MFR = 1.63, MFRR

52.1 and SR =
1.26.
[Example 67]
(1) Polymerization of propylene
In a 3 1L-volume staiﬁless steel autoclave equipped with
20 a stirrer, which had been dried under reduced pressure and
thereafter purged with argon, 780 g of propylene was fed and
heated to 40C. In a different vessel, 145.5 mg of the modified
particle obtained in the above Example 1 (2) as the catalyst
component (A), 1.5 ml of a toluene solution of
25 triisobutylaluminum adjusted to a concentration of 1 mmol/ml

as the catalyst component (C), and 5 ml of a toluene solution
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turned to white slurry. After conpletion of dropping, 700 m 10 of tol uene
" was added thereto. Then, 110 g (263 mmol) of racemc

et hyl enebi s(1-i ndenyl ) zirconiumdi chloride was gradual |y added thereto,
~and the mxture was stirred at 5t for | hour. Thereafter, the m xture was
stirred for 3 hours under a ref lux condition. It was observed that a
white solid was precipitated. After 15 allowng the mxture to stand over
night, it was observed that a white solid was precipitated dowward. Using

a SYriNg&f &raceibs Mmdtny sl DM éAEPSHES Shé thyy Bul di MEEny L #PELE6H€EmE O @
flask purged with argon and concentrated, thereby precipitating a vyellow

sol i d. Heyaif oesaada@susbed ets. at knRlan tirdttiker o0 PLasdP/nBtafIthbe
yell ow solid. After alTowing the mxture to stand in a refrigerator, the
yel | ow saldtthlyest cepponeért (Blthadbden heilldbytdibbdyminge T8 gestlthngm c
et hyl enebi s(i ndenyl ) zi rconi um di phenoxi de as a first crystal. After

conpl et i orixifunerewesactedn intichitbeomborerdnenriclioneid e @uteoalawenhi apdsol i d

precigitated and separated. The m xture 5 m%f filtered using sellaite. The
filtrate pegmeniczatien ans anrdied pudcapi 4&t ndEtor60onisytes., FBRane was

a1 | o ng STHRAGHSA ORoME TS VAR S TP AP a8 e BEPH OIS FRIMRHLAAR OB  BPGas
ot Pyl ono LR AT SRR AL S BfoR P Ge 0 & DOUGRIUnERFSFaRuoad; of a
et CAAR Updly (eSS 3025 o8 pE1CASBRITRY prbas, 1%
had Accordingly, yvield of the polypropylene per mol of the
10 transition metal compound and per hour of the polymerization
time (hereinafter referred to as g-PP/mol-Zr'Hr) was 2.7 X 107,
abulk density of the obtained propylene polymer was 0.44 (g/ml),
and stereoregularity thereof mmmm% was 0.941l. Polymerization
results were as shown in Table 1.
15 [Example 68]
(1) Polymerization of propylene
Example 67 (1) was repeated to carry out the polymerization
of propylene, except that the amounts of the modified particle
(catalyst component (A)) and the toluene solution as the catalyst
20 component (B) were changed to 155.3 mg and 0.9 ml, respectively,
and the polymerization time was changed to 30 minutes.
Polymerization results were as shown in Table 1.
[Example 69]
(1) Polymerization of propylene
25 In a 3 1-volume stainless steel autoclave equipped with

a stirrer, which had been dried under reduced pressure and
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15 been dried under reduced pressure and thereafter purged with argon, was
made vacuum hydrogen was fed therein to obtain a partial pressure of
0.018 MPa, 700 g of butane and 50 g of 1-butene were fed therein, and then
_a tenperature of the autoclave was raised to 70r-. Thereafter, ethylene
was fed therein to obtain 20 a partial pressure of 1.6 MPa, and the system
was stabilized. As a result of a gas chronmatography anal ysis, a gas
conposition in the systemwas found to be hydrogen = 0.67 nold and

1-but ene tnzrearterBhfged Wit argon!, L 906 o868 RIAdRE Rad flq Bhahepiane

solution of triisobutylalumnumadjusted to a concentration of 1 muol/m .

25 Succesy ¥61). 18- 2a1FkePbn? Je&uHENE 382, InPBEOfhe RGBT ed particle ,
et hyl enebi s(1-i ndenyl ) zi rconi um di phenoxi de adjusted to a 2 concentration

of 2 9nvlobtain&d inhehe l&b6vetExdmphe T drzjoasnthe (ddtabyat nesmpondiie above
Exanple 28 (2) as a solid catal yst conponent were added thereto.

Pol yrer i A&)i.oh. 3md ofaa toddenets o fulrl@oofitmitsobat yiadCmimumad tesited; an

et hyl ene / hydrogen m xed 5 gas (hydrogen = 0. 31 nol% so as to keep the
whol edpr éssareoreentration of 4 meelynl s theraialysdt comppaedietChavi ng a

good particle property was obtained., Polynerization activity per zirconium
at om was ®%und4 o Bl 1. 8fx 188 grRELEn® / hGHLUHRR polQferi®

¢
ol yel AfesnYE Rt PR e nd e IR BF ok 9905
= 13. 2, =.0. = = 1. \ =1. X .10.9 Nn = 10.
4, and [ %uftei?ggo ?EE??S Iné: }?%%f oi%f_%)é@c#gﬁ]ggav FS‘% CR%I:?'-S\]}: o?%"ﬁ%é\%%rf%cl ave
gﬂg' pped (#)t RadSedn ot ivdlivE RiRad  PERE ¥Hd Ik 1HY @I KRR sPE&ESSUr €

10 into the above-mentioned autoclave, and polymerization was
carried out at 40C while keeping inner pressure 0.7 MPa using
propylene. After 60 minutes, the unreacted monomer was released.
The resulting polymer was dried at 60C for 5 hours under reduced
pressure, thereby obtaining 49 g of a polypropylene powder.

15 Polymerization results were as shown in Table 1.

[Reference Example 2]
(1) Polymerization of propylene

In a 3 1-volume stainless steel autoclave equipped with
a stirrer, which had been dried under reduced pressure and

20 thereafter purged with argon, a toluene slurry prepared by adding
304.4 mg of the modified particle obtained in the above Example
1 (2) as the catalyst component (A) to 10 ml of toluene was
introduced, thereafter 780 g of propylene was fed, and a
temperaturewas raised to 40C. While, 2.0ml of a toluene solution

25 of triisobutylaluminum adjusted to a concentration of 1 mmol/ml

as the catalyst component (C) and 8.9 ml of a toluene solution
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thereafter purged wth argon, was made vacuum hydrogen was fed therein to
“obtain a partial pressure of 0. 028 MPa, 700 g of butane and 50 g of
1-butene were fed therein, and then a tenperature of the autoclave was
.raised to 700C. Thereafter, ethylene was 20 fed therein to obtain a parti al
pressure of 1.6 MPa, and the systemwas stabilized. As a result of a gas
chr onmat ography anal ysis, a gas conposition in the systemwas f ound to be
hydr ogen 0.90 nobl% and 1-butene = 2.80 nol % To the resultant was added

0.9 m Ofof_ﬁ hept ane ﬁﬁé‘iﬂﬂbﬁyﬁéﬁéﬁi@@i%ﬁ@ﬂ%lﬂi‘m Hfifglgéoﬁfulﬁ

concentration of 1 mmol/m" Successively, uene solution
of racemﬁcﬁﬂmﬁﬁ@b&&#ﬁsté@e%' 47 coneBh¥Fat i&ndidieNRudie/md) Ast ghet 0 a

concentration of 2 4nol/ and then 15.8 ng of the conponent (A) obtained
in the aluatalpeat@donpthent?)(B)s hads belett contlhytiedceiphneathwethreadilnd
thereto. Polynerization was carried out for 60 mnutes at 70C while 5

f eedi ng @andtfherent stiajalegens bebvegsel(.Bhr vgenltaptIbsbhtyodyceds to
keep the whol e pressure constant. As a result of an olef in polyner
havi n aigb&bepgw%%n@radﬁ@q%ﬁmaaétmhmeri%t PR M CRASH 186k PV ty per
zi rconi um atorg(lw:lwas found to be 1.3 X 108 g/ nol -Zr/ hour, and pol ynerization

activity afertOhe A6teR GO MiRUISEt henIsreRCtR MPBORETt HaBerabedsedg- soI | d

cat gl yst or’rgonglﬂt/h ur . F:t;%afgf l_gRt,Ijl]l%lobta ned oI %ﬁng&p%n%r 53%0\/\@ N
= 16. 1, = 5
and [77) o 10 £ RRml B2 dSaldbaRioduction SlesSHY 86kaRRIMCH 4O 11 2

5 1 four neck
gof apolypropylene powder. Polymerization results were as shown

10 4in Table 1.
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of tetrahydrofuran and 1.35 1 (2.7 nol) of a hexane sol ution

diethyizinc (2.01 nol/1) were introduced and cooled to 5t.
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(1) Production of transition metal compound

In a 3 1 four necked flask purged with argon, 55.3 g (588
mmol) of phenol and 1200 ml of toluenewere introducedandstirred.
After cooling to 5C, 377 ml (588 mmol) of a hexane solution
of n-BuLil (1.56mol/1) was gradually dropped thereto. The content
turned to white slurry. After completion of dropping, 700 ml
of toluene was added thereto. Then, 110 g (263 mmol) of racemic
ethylenebis(l-indenyl)zirconiumdichloridewas gradually added
thereto, and themixturewas stirredat5C for Lhour. Thereafter,
the mlxture was stirred for 3 hours under a reflux condition.
It was observed that a white solid was precipitated. After
allowing the mixture to stand over night, it was observed that
a white solid was precipitated downward. Using a syringe, a
supernatant yellow transparent liquid was transferred to a flask
purged wilth argon and concentrated, thereby precipitating a
yelldw solid. Hexane was added thereto, thereby further
precipitating the yellow solid. After allowing the mixture to

stand in a refrigerator, the yellow solid was separated out,
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15 The remaining |iquid conponent was filtered

3 1 of tetrahydrofuran was
after allowi ng the solid conponent



precipitate, a slurry conponent of the upper |ayer was renoved, and the
remai ning liquid conponent was filtered using a glass 20 filter. Said
washi ng operation was repeated 5 tines. The residue was dried for 8 hours
_at 1200C under reduced pressure, thereby obtaining 516 g of a conponent
(A). Elenentary analysis revealed Zn = 2.6 mmol/g, and F = 3.2 mmol /g. (3)
Pre-pol ynerization 25 A 0.4 1-volune autocl ave equi pped with a stirrer was
made vacuum hydrogen was fed therein to obtain a pressure of 0.005 278

MPa at amdyesiipy emper dbtadnidy 9 of kgtane wasgfed thgeei n asragempévent,
and then a tenperature of the autoclave was rarsed to 500C C. Further,

et hyl ene gwasyy e itArigiderdial Pt doh Funpdiphehoxpaesasre fakrs@. Srpfeal and t he
system was stabilized. As a result 5 of gas chromatography, a gas

conposi ti on i n Affters yimpberaior afdhd ardec el ogihclrl @rdfe tivdnle Waen, 0.2
m of a hexane solution of triisobutylalumnumadjusted to a concentration
of 1 mmoladded tashewhbtesed iidprechplitatedand/separated. Fheambhskere
solution of racem c ethyl enebi s(1-indenyl)zirconium di phenoxi de and 10
trii s®butwasalfilditenahdaineseblal e r B8 Ukl EbrrbaitYas | ePnedRtTakedt uni num
concentration to 50 u

t her et o, TIRFEHERT esaﬁgglaé?nsggeg}gwm@?# . (foragség‘??%b\&%:’?ydt mv\.e/agﬁggged.
EYATD S T B LS LELELD OB POLKRH B g 70
concent S BRI e 1078 LIRRLESTUN LAY YUpAROh A g =
hours,  eldpd@ea bubape antehedyodesbamMel e 6ol gased, nd fasehid
10 ethylenebis(l-indenyl)zirconium diphenoxide as a second
crystal. A total amount combined with the first crystal was 106
g (199 mmol). Yield 76%.
(1) Polymerization
A 3 1-volume autoclave equipped with a stirrer, which had
15 been dried under reduced pressure and thereafter purged with
argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.018 MPa, 700 g of butane and 50 g of 1-butene
were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain
20 a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition
in the system was found to be hydrogen = 0.67 mol% and l1-butene
=2.37mol%. To theresultant was added 0.9ml of aheptane solution
of triisobutylaluminumadjusted to a concentration of 1 mmol/ml.

25 Successively, 0.25 ml of a toluene solution of racemic

ethylenebis(l-indenyl)zirconium diphenoxide adjusted to a
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remaining in the autoclave was dried for 30 m nutes at anmbient 20

t enperature under reduced pressure. As a result, a

pol yet hyl ene- pre-pol yneri zed catal yst conponent for addition

. polynerization was obtained in a yield of 102 g per g of the conponent

(A). MFR of said polyethylene was 2.0 g/10 mn. (4) Real polynerization 25
A 5 1-volune autocl ave equi pped with a stirrer, which had been dried under
reduced pressure and thereafter purged with 279 0 argon, was nade vacuum

hydr ogen 1 t /4t o t &l ' . 018
ydrog g‘égxﬁgbt t3bn Qfgz iggﬂb%/ﬂxl, afRl&dn B RAklg Bk ﬂ‘ié%{or@n@

MPa, 106 ut ane an of 1-hexene werefed therel and then a

t enperat ypg ebthh@edathoehavebwie ERamplet 28709 adhersslid edat£Ayyt ene was
f ed therein 5 to obtain a partial pressure of 1.6 MPa, and the system was

st abi | i zedmpAneatr aemret adfied ghereboonPdbymephyatbahywas,carxbsd out
conposition in the systemwas f ound to be hydrogen = 0. 98 nol% To the

r esul t anfowas0 adaertek &t rm0°0f waihepf eedlisglant e bthybéney hydsopehyiatadi num
adjusted to a concentration of 1 mol/m . 10 Successively, 2. 17 g of the
pr e- pbl ygasi arirages 59+ 32 sieddnein as tekeamrithe BRope PFeESSUESIUE 6Hiti ned in
t he above Exanple_ 72 (3) was added . thereto. Polynerizatiop was continued
for 60 nﬁﬁu?eggs‘é%tmé?: AT ary Qg&ifﬂ'& RA-¥MRY| BRELPHYArIRHN RATEFLle

9251y 898D ty"yR L 2hneR, 5o} ISRt ey AOLERER N S LRSI 2,
componen? P ALEERR AT B8 A ol AP SpR AN ' 6700
9/ g- sol i dctakaltShe e OFRORINIId@Etalyst component was found to be 4810 -
10 g/g-solidcatalyst component/hour. Further, the obtainedolefin
polymer showed, SCB = 13.2, MFR = 0.43, MFRR = 109, SR = 1.21,
Mw = 1.12 X10°, Mw/Mn = 10.4, and [7N] = 1.35.
[Example 71]
(1) Polymerization A 3 l-volume autoclave equipped with
15 a stirrer, which had been dried under reduced pressure and
thereafter purged with argon, was made vacuum, hydrogen was fed
therein to obtain apartial pressure of 0.028 MPa, 700 g of butane
and 50 g of 1-butene were fed therein, and then a temperature
of the autoclave was raised to 70C. Thereafter, ethylene was
20 fed therein to obtain a partial pressure of 1.6 MPa, and thé
system was stabilized. As a result of a gas chromatography
analysls, agas composition in the systemwas found to be hydrogen
= 0.90 mol% and 1-butene = 2.80 mol%. To the resultant was added
0.9 ml of a heptane solution of triisobutylaluminum adjusted
25 toaconcentrationof lmmol/ml. Successively, 0.25ml of atoluene

solution of racemic ethylenebis(l-indenyl)zirconium
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Further, the obtained olef in polynmer showed, MFR = 3. 52, MFRR 20 = 53,
“and SR = 1.52. [Exanple 731 (1) Polymerization A 3 1-volume autocl ave

equi pped with a stirrer, which had been dried under reduced pressure and
.thereafter purged with 25 argon, was made vacuum hydrogen was fed therein
to obtain a partial pressure of 0. 015 MPa, 690 g of butane and 60 g of
1-butene 280 were fed therein, and then a tenperature of the autoclave was
rai sed to 700C. Thereafter ethylene was fed therein to obtain a parti al
pressur e dfprendk W@adaﬁgltteeetamsabwa%ratt%h'6fezdum¢°§/r@1r%%l& tngh a gas
chr omat ogr aphy anal ysi §, gas conposition 5 in the systemwas found to be
hydr ogen 15.8 mgbotfotfeasmponbtite(®) cotaiited| O the bbevecEuhinple 28S
addedO. 9m of aheptane solution of triisobutylalumnumadjusted to a
concentratdonast & nsolidi ca&tyxalssiomiggndhﬂSwﬁreof addedl| uthersbdbuti on of
racem c et hyl enebi s(I-indenyl) zirconium di phenoxi de adjusted to a 10
concent ramlqgmemizaaigtmi /was eadriédnodd. Hony60f mihatesnpangdnfC ¢Hilebt ai ned
in the above Exanple 52 (1) as a solid catal yst conponent were added

t her ePo. feading ﬁ?a?ﬂibﬁlﬂﬁ§/éé(ﬁ?i°éﬁnom-xeﬂ s dhryirngers =af - 3doodbl e f

eeding an eth Ien /hydrogy&g xed %ys (hydr g asto
rs

keep t heWtfbl . PE5S F8§§%gnt89A6 Bf rﬁﬁuéFefg?nonl ymer
o mfs%%m;}h P BSt o %%ﬁf«g}ﬁ@%%'gzaés o%g%.eg. 'y per
pol ymer i zgjy M R 1RepaR! 4 £ S Al HReNEMNndGo to be

8900 g/g- so | cat (}yst corrpongnt/hour Furt e obtai ne e I n

X 108 g/mol-Zr/hour, and polymerization activity per the solid
10 catalyst component was found to be 4240 g/g-solid catalyst
component/hour. Further, the obtained olefin polymer showed,
SCB = 16.1, MFR = 1.54, MFRR = 76.9, SR = 1.34, Mw = 8.90 X
104, Mw/Mn = 9.5, and [N] = 1.16.
[Example 72]
15 (1) Production of contact product (e)

In a 5 1 four necked flask purged with nitrogen, 1.5 1
of tetrahydrofuran and 1.35 1 (2.7 mol) of a hexane solution
of diethylzinc (2.01 mol/l) were introduced and cooled to 5C.
To the mixture, a solution prepared by dissolving 197.3 g (1.07

20 mol) of pentafluorophenol in 380 ml of tetrahydrofuran was added
over 55 minutes. After completion of dropping; the mixture was
stirred at 5C for 1 hour. Thereafter, the temperature was raised
to 45C, and the mixture was stirred for 1 hour. After lowering
the temperature to 20°C using an ice bath, 44.0 g (2.44 mol)

25 of HOwas dropped theretoover 1.5hours. Asaresult, themixture

turned to yellowish white slurry. After completion of dropping,
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20 pol yner showed, SCB = 15. 7, MFR = 0. 14, MFRR = 118 and SR = 1. 0 5.

[ Exanpl e 741 (1) Polynerization A 3 1-volune autoclave equi pped with a
stirrer, which had been dried under reduced pressure and thereafter purged
.with 25 argon, was made vacuum hydrogen was fed therein to obtain a
partial pressure of 0. 015 MPa, 690 g of butane and 60 g of 1-butene 281
were fed therein, and then a tenperature of the autoclave was raised to 70
- C Thereafter ethylene was fed therein to obtain a partial pressure of

1. 6 Mra, rfé’y%vta%ms‘ﬁ%x%tda?bar' ieﬂourAstﬁ’ef %:H:érq{eft&fsto 45C

chr omat ography anal ysi's, a gas conposition 5 e systemwas found to be

hydrogen andthén’s fDtte@Fbrll rbiﬁxenﬁfter?aLﬁ&NI@é tthelPikberé asdibtan was
added 0. 9 m of a heptane solution of triisobutylalum numadjusted to a

concent r advean fgHinmat /armbiestictespevatyre ). d5volablla tohpenensowasi on of
racem c et hyl enebi s(I-indenyl) zirconium di phenoxi de adjusted to a 10
concent r ateémpved by Ghdsitidlatden .t ard el negictue Wescdnpeddmr 8 Apuybt ai ned
in the above Exanple 54 (1) as a solid catalyst conponent were added

t her ebo. #blIh2fEei undevnrediscedrpresswie. Aoe segultnuéd @itof7aosoldwnhil e
f eedi ng a%‘ggl ene /h d epn m xed gas (hydrogen= 0. 25 nolt) so as to
keep the brerg pRtatiedant . 15 As a result, 133 g of an olef in

ol yner hayj a, goo icle rope was obt ai ned. Pol ymerization
gctiyvi ty irr%?%"g%if% %o?r?%% ﬁ {iiilo be 8. 9 X 107 g/?lml -Zr/ hour, and
olymeri zation gVist | 0 f dto be
I5)60%0 g/ g- sol iIdécgat allyéfto%gg#%%g’tgﬁfkﬁggﬁabg& tﬁlergfq'lfﬂhHie"(tg%‘toga?\ledgE e? in 20

pol ymer sgowed setBaprdddct bt Zide®n MhBRabode. Pxangh &2 (1), and

10 31lof tetrahydrofuranwere introducedand stirred. To themixture,
325 g of the same lot heat-treated silica as that used in Example
1 (2) was introduced. The mixture was heated to 40C, and stirred
for 2 hours. Thereafter, the solid component was allowed to
precipitate, anda slurrycomponent of the upper layer was removed.

15 Theremainingliquidcomponentwas filteredusingaglass filter.
As awashing operation, 31 of tetrahydrofuran was added thereto,
the mixture was stirred, after allowing the solid component to
precipitate, a slurry component of the upper layer was removed,
and the remaining liquid component was filltered using a glass

20 filter. Said washing operation was repeated 5 times. The residue
was dried for 8 hours at 120C under reduced pressure, thereby
obtaining 516 g of a component (A). Elementary analysis revealed
Zn = 2.6 mmol/g, and F = 3.2 mmol/g.
(3) Pre-polymerization

25 A 0.4 1-volume autociave equipped with a stirrer was made

vacuum, hydrogen was fed therein to obtain a pressure of 0.005
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1.33. [Exanple 751 (3) Pre-polynerization A 0. 4 1-volunme autocl ave

equi pped with a stirrer was nmade 25 vacuum hydrogen was f ed therein
under pressure at anbient tenperature to obtain a pressure of 0.004 Mra,
.90 g of butane 282 was fed therein as a solvent, and then a tenperature of
the autoclave was raised to 500C C. Further, ethylene was fed therein to
obtain a partial pressure of 0.15 MPa, and the systemwas stabilized. As a
result of gas chromatography, a gas conposition 5 in the systemwas found

to be hydipgen andikatRethpeld@tired- 30 § 0Pl it daangs FUd/th@relh as
triisobutylalum numadjustéd to a concentration of 1 nmmol/m was

i ntroducesl ddiefetit, and €den ¥et¥mpefathrefof difx A cillditd WasOkatigean ¢
et hyl enebi s(1-i ndenyl ) zi rconi um di phenoxi de and 10 triisobutylal um num

adj ust ed t® 50%Ci.r PEALHEY ¢ OSIEEPL &9 Ivais Fed tREralinntewdtoncenpaetian to 150
,umnmol/m and 1.0 mmol/m, respectively, was added thereto, and then 2.12
g of the poepsueatof QAP Mba aiansdthe syetemoas Etabplézed.(As awgesiuptr oduced
therein to initiate polynerization. During the polynerization, a mxed 15
gas of etdfydasechrematogbaphy ( 19/ge e FOPRUHIAn 4nitde eystomdrag found
continuously supplied while ad'usting So as to keep the gas phase gressure
in the altdARNIRIE™ VB2 12aAMPLE - 3TRERo P 52 MbiGy B hEX §R&ULAR

Y900 GRS R 8T A 4L o IR L 0B BRLELEIS,
result, a,, PANSIIRIRRFERES PR WIREd 6t $&H ) HSh1 GHFRHGMn 8b18E9bhI ON
of racemic ethylenebis(l-indenyl)zirconium diphenoxide and
10 triisobutylaluminum adjusted to a zirconium concentration and
an aluminum concentration to 50 4 mol/ml and 0.5 mmol/ml,
respectively, was added thereto, and then 0.42 g of the component
(A) obtained in the above Example 72 (2) was introduced therein
to initiate polymerization. During the polymerization, a mixed
15 gasof ethylene and hydrogen (hydrogen concentration=0.28mol$%)
was continuously supplied while adjusting so as to keep the gas
phase pressure in the autoclave to 1.0 MPa. After 6.3 hours,
ethylene, butane and hydrogen gas were released, and a solid
remaining in the autoclave was driled for 30 minutes at ambient
20 temperature under reduced pressure. As a result, a
polyethylene-pre-polymerized catalyst component for addition
polymerization was obtained in a yield of 102 g per g of the
component (A). MFR of said polyethylene was 2.0 g/10 min.
(4) Real polymerization
25 A 5 1-volume autoclave equipped with a stirrer, which had

been dried under reduced pressure and thereafter purged with
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pol ymeri zati on was obtained in a yield of 20.8 g per g of the conponent
(A). (4) Real polynerization 25 A 3 1-volune autocl ave equi pped with a
stirrer, which had been dried under reduced pressure and thereafter purged
_with 283 argon, was nmade vacuum hydrogen was fed therein to obtain a
partial pressure of 0.015 MPa, 690 g of butane and 60 g of 1-butene were
fed therein, and then a tenperature of the autoclave was raised to 70r-.
Thereafter, ethylene was fed therein to obtain 5 a partial pressure of 1.6

MPa, and él%e oY wh 8 M ﬁé&@@t’nl h§a ogeﬁ‘%vaas EE§ i1 7T %hgi'\%i‘thlfd)gBEQQﬁaphy

anal ysi s, ga's conpos lon In e“system was found to be hydrogen = 0.72

mol t and ddusena prebdirdit o T)qa Mpar,e3u0leieart ofasusddedaddd20b ai a
hept ane solution of triisobutylal um num adjusted to a concentration of 1

nmol /m . df Susesease wedye £29 tigenéin heapd etpeh yactemperattiabysf thaponent
for addition polynerization obtained in the above Exanple 75(1) was added
t hereto. d%ﬁgumﬂvawasmnrmmdtnﬂmi}uEbeemfﬁernEMhyésnewmsﬁmmxhbrbénfeed|ng
an et hyl ene /hydrogen m xed gas(hydrogen = nol %9 so as to keep the
whol edpr ees Rt abhaa apartial spaessese| of 1_10@ @Pef apdotke PWSHBMyWEBE having

a good partlcle property was. obtained. rizat on activity per the
solid catsi3dRtlizefndFeRtredthet E’Sn?)cﬂ‘?eqnf’ tR %‘?BE&PR d IR tHR3bsvE%Exanpl e

e () SERp Ao s B0 S L 08 ) Y pAFBGRR ' mpaBl LT
and SR = 'ﬂb 4€he[Fé§HEL§nz6lvagl%.da ﬁdl’lc.ts' L Q:ff C@”ﬂé’ﬂ@é‘ﬁe(@)lution of
triisobutylaluminum adjusted to a concéntration of 1 mmol/ml.
10 Successively, 2.17 g of the pre-polymerized catalyst component
for addition polymerization obtained in the above Example 72(3)
was added thereto. Polymerization was continued for 60 minutes
at 70C while feeding an ethylene/hydrogen mixed gas(hydrogen
= 0.69 mol¥) so as to keep the whole pressure constant. As a
15 result, 129 gof anolefin polymer having a good particle property
was obtained. Polymerization activity per the solid catalyst
component (the component (A) obtained in the above Example 72
(2)) was found to be 6100 g/g-solid catalyst component/hour.
Further, the obtained olefin polymer showed, MFR = 3.52, MFRR
20 = 53, and SR = 1.52.
[Example 73]
(1) Polymerization
A 3 1-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
26 argon, was made vacuum, hydrogen was fed therein to obtain a

partial pressure of 0.015MPa, 690 g of butane and 60 g of 1-butene
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In a 5 1 four necked flask purged with nitrogen, 3.0 1 of toluene, 43 m of
tetrahydrofuran and 0.522 1 (1.05 nol) of 25 a hexane sol ution of
diethylzinc (2.00 nol/1) were introduced and cooled to 5t . To the m xture,
., a solution prepared by 284 dissolving 98.1 g (0.53 nol) of

pent af | uorophenol in 160 m of toluene was dropped over 60 mnutes. After
conpletion of dropping, the mxture was stirred for 1 hour at 5C,
thereafter heated to 40t, and stirred for 1 hour. After cooling to 50C

using an vﬁaﬂé’@e@&ﬂer@&% g8 thén S et rd8ite tcffe%th%daﬁltkbiﬁvéswﬁgat used

in Exanple 40 (2) was introduced thereto, and then 0.1 tol uene was

poured t hefmidd %@ ¢§°GO'1‘M”éa9ﬁl’lf_aéﬂ:tQQh?lkeh‘éawéghFédriﬂiéx%ln'it%ﬁt?i nthe
flask. After stirring the mxture for m nut es 14.4 g (O ) of H2O

was added tpaartdial pressiire bAulse MP4 prarnd tenplysttemwat sbebdropedng, the
m xture was stirred at 5t for 1. 5 hours, and at 40t for 2 hours. Thereaf
ter, the Af rtvesulaof alJaswethrnomattographycanalyhlsata galsi eomposirpiont ur e.
Then the mxture was stirred for 2 hours at 80t , and thereafter allowed
to stand,in hbecBYSEeBNES tfa’tuifﬂgta ke hydrogesorehi 75 Mokhand kebutenpen an
|nterface betmeen a layer of the preci gltated solid _conmponent_and an upper

| ayer of a?sl@Me}¥pdia Hoe reghddead vas ddﬁﬂﬁerg'%]fﬂfﬁhepﬂfﬁl}%ﬁz%%i?’émved
Th t d by filt T t 3.5
Lof tol L°er¥ng’g\k%§8§Hg¥ggfﬁﬁgsg{“€aﬁ%&rﬁeﬁg%\?8%‘? A AELeT PG /B hour s at
959C . f t

wth eac% %%f‘nfﬁ}{ oY@Z?gng?PQS%#&ea chégﬁg,%rg%eg[q# each %p?égg?\fc h;g?\e

at anbi endtHeraERid e iﬂhéxi@ﬁ@fc&&%t R3bneh®xTiae! Usgjudbea altlcovgd to
stand, thereby precipitating a solid conponent,

10 concentration of 2 #mol/ml, and then 10.0 mg of the component
(A) obtained in the above Example 52 (1) as a solid catalyst
component were added thereto. Polymerization was carried out
for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen=0.23mol%) soas tokeep thewholepressureconstant.

15 As a result, 89 g of an olefin polymer having a good particle
property was obtained. Polymerization activity per zirconium
atomwas found tobe 5.9 X 10’ g/mol-Zr/hour, and polymerization
activity per the solid catalyst component was found to be 8900
g/g-solidcatalyst component/hour. Further, the obtainedolefin

20 polymer showed, SCB = 15.7, MFR = 0.14, MFRR = 118 and SR = 1.05.
[Example 74]

(1) Polymerization
A 3 1l-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with

25 argon, was made vacuum, hydrogen was fed therein to obtain a

partlal pressureof 0.015 MPa, 690 g of butane and 60 g of 1-butene
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and the upper slurry portion was renoved at the tinme when the 25 interface

a |layer of the precipitated solid conponent and an upper |ayer of
portion appeared. Thereafter, 285 the renmaining |iquid conmponent

was renoved by filtration. Thereafter, the solid conponent was dried for 4

" bet ween

a slurry

" hours at

conponent (A) . Elenentary analysis revealed Zn = 2. 0 nmol/g and F =
5 mol / g.

stirrer,
with ar
parti al

f ed the

120 C under reduced pressure, thereby obtaining 516 g of a

(2) Polymerization A 3 1-volune autoclave equipped with a
wiltieC keathebEeR , dah@dtrel el tenfbesad utee dEULtReanEt bBEARE id

gon, was made vacuum hydrogen was fed therein to obtain a 10

RASEH €0070T . %@Mﬁ%te@%oeﬁh?iehatﬁas e thereiof té-Sutene

rein, and then a tenperature of the autoclave was raised to

4. 3
pur ged

wer e
70cC.

Ther eaf t & paetthpllepeesaartedft hef MBa t @andbtthiensyatpmrvaal spaktbizedof 1. 6
the systemwas stabilized. As a result of a gas chromatography
anal ysi s Asaagessxcbtm@satgam chzoma tographyt ana lEsls , cﬂjﬂést@ow%ﬁ*%en =

MPa, and

72 nolt

and 1 -butene 3. 21 molt. To the resultant was added

9 n of'

a hep?ané‘-fséhet W)ﬁte‘&fwatsr foys8ut9 e BoxeTeRdr Bt&H W%aaeen%'épl‘ﬁ%t‘l‘? on of 1

mol /m .
et hyl ene
concentr

1 3 F4TB 4ot $no pauTt AR AR ATOSE Be ST D ARFR s E gLt on

in the agtofvggﬁéré?gﬁéi%}ngﬂ%dtj@g{ % o(}f éﬂ%&n%{ﬁgﬁ‘? Weréf\),a%bt ai ned

t her et o.
f eedi ng
keep the

10

15

20

25

an ene /hy rogen m xed gas
éﬁﬂ)ﬂ}leérmﬁmr-qm’ﬁﬁmirconium diphenoxide adjusted to a

concentration of 2 tmol/ml, and then 8.3 mg of the component

(A) obtained in the above Example 54 (1) as a solid catalyst
component were added thereto. Polymerization was carried out

for 60 minutes at 70C while feeding an ethylene/hydrogen mixed

gas (hydrogen=0.25mol%) soas tokeep thewhole pressure constant.

As a result, 133 g of an olefin polymer having a good particle
property was obtained. Polymerization activity per zirconium
atom was found tobe 8.9 X 107 g/mol-Zr/hour, and polymerization
activity per the solid catalyst component was found to be 16000
g/g-solidcatalyst component/hour. Further, the obtained olefin

45.9 and SR =

polymer showed, SCB = 17.7, MFR = 2.50, MFRR
1.33.
[Example 75]

(3) Pre-polymerization

A 0.4 1-volume autoclave equipped with a stirrer was made |

vacuum, hydrogen was fed therein under pressure at ambient

temperature to obtain a pressure of 0.004 MPa, 90 g of butane
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25 As a result, 81 g of an olef in polynmer having a good particle property
was obt ai ned. Polynerization activity per zirconium 286 atomwas found to
be 5.4 X 10" g/ nol-2Zr/hour, and polynerization activity per the solid

. catal yst conponent was found to be 13100 g/g-solid catalyst

component/ hour. Further, the obtained olef in polynmer showed, SCB = 16. 1,
MFR = 0.92, MFRR = 63.0 and SR = 5 1.23. [Exanple 77] (1) Polynerization A
3 1-vol une autoclave equi pped with a stirrer, which had been dried under

reduced RRSSENE GRSkdNET£aT4 a0 PHged Md Ptndf &' 6ope ¥@EuPBUSE VEREUM
hydrogen was fed therein to obtain a partial pressure of 0.015 MPa, 690 g

of but an%ﬂ%l%&wﬁ% HaDeb &G 5VAT € FidHder BtAy1and wdw ke tREPELAL Ure of

the autoclave was raised to 70C C. Thereafter, ethylene was fed therein to
obtai n a frardbtainredaitd alf predsi?e ofnd. ﬂl'jeMPp,st amiwakeskgbkkemzeds 15 As
a result of a gas chromatography analysis, a gas conposition in the system
was foundsttabiie 2gdlr AgenresQlidMpad chmpmbtmgraphy —aJa@8cowbosithonhe

resul tant was added 0.9 nl of a heptane solution of triisobutylal um num
adj usPed i thec sysdeny uﬁSoﬁOBﬂdlt@nMll’rﬁdromc’e@sﬁﬁewl%@ Them, Bf2a

t ol uene solutlon of racem_,c 20 ethylen 1 I.n zir m_di. phenoxi de
adj ust ed Mo of 6‘@&‘@1% solgtiop ?fLEFB tXr]r&gPﬁéﬁ‘ 83{:)‘ gf”dt Iﬁg :

I e e R T T
m nut es %; 70t phi I e feeding an grbyl ene /Rydrqgen m xe&lf 25 gagcEhydrogen =

0. 25 nol so s to Keep the whol e pressure constant
ethylenebis(l-indenyl)zirconium diphenoxlde and

10 triisobutylaluminum adjusted to a zirconium concentration and
an aluminum concentration to 150 4 mol/ml and 1.0 mmol/ml,
respectively, was added thereto, and then 2.12 g of the component
(A) obtained in the above Example 54 (1) was introduced therein
to initiate polymerization. During the polymerization, a mixed

15 gasof ethylene and hydrogen (hydrogen concentration=0.19mol%)
was continuously suppllied while adjusting so as to keep the gas
phase pressure in the autoclave to 0.8 MPa. After 3.4 hours,
ethylene, butane and hydrogen gas were released, and a solid
remaining in the autoclave was dried for 30 minutes at ambient

20 temperature under reduced pressure. As a result, a
polyethylene-pre-polymerized catalyst component for addition
polymerization was obtained in a yleld of 20.8 g per g of the
component (A).

(4) Real polymerization
25 A 3 1-volume autoclave equipped with a stirrer, which had

been dried under reduced pressure and thereafter purged with
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As a result, 163 g of an olef in polymer having a good particle 287

" property was obtained. Polynerization activity per zirconium atom was
found to be 1. 1 X 108 g/ nol -Zr/ hour, and polynerization activity per the
. solid catal yst conponent was found to be 19900 g/g-solid catalyst
component/ hour. Further, the obtained olef in 5 polynmer showed, SCB = 16. 2,
MFR = 1.37, MFRR = 51.8 and SR = 1.29. Industrial Applicability As
nmentioned above in detail, according to the present 10 invention, there

are provifiefbrd RAd e vadudind, & e “alkalFysl thegepanest obeaiaddi tion
pol ymeri zation, which are used for addition polynerization in combination

with at rpmajﬂalopregbai:e oFO0POLIH BP&3 6d0 § off bt bane ayd6 G g B-bsutene

catal yst, thereby obtaining a filmhaving a good appearance, a process for
produci nyelre f@idd thareinl,eand phenpoltemperatinsict fie sotpodent Was
addition polynerization prepared by using said particle, an addition

pol yner i zaised dat A0Vt Tregwatfdehy emhwﬂgnsawdSp’éedlhﬂﬁreian&O abpadness for
produci ng an addi tion pol ymer conpr|5|ng using said ad

pol yn8r i Zapieaiticdt BressureuPEntr 6 M2 ordihdho SZ@tteﬂbWBPe§EﬂPiH%%ﬂtl on,

th de ticl d.a catal yst
addi t Z‘L%%%%éwf BIoR, S cBiTodAL OGoB SRGIIERE o GATEPBROBTELAR
ddi ti f 5t
Super or h tHA-CLREEh ad Flnt ko, nd st mﬁ*%s {5hatP0aehe
accormam.ﬁg &y mb2 2L " £RE %fsh%aaft Wb E508 oRY BE an@éﬁkﬁ&{@éoiﬁeioﬁxarml e,

slurry po ynerlzatlon gas phase polynerization or
of triisobutylaluminumadijusted to a concentration of 1 mmol/ml.

10 Successivély, 227 mg of the pre-polymerized catalyst component
for addition polymerization obtained in the above Example 75(1)
was added thereto. Polymerization was continued for 60 minutes
at 70C while feeding an ethylene/hydrogen mixed gas(hydrogen
= 0.26 mol%¥) so as to keep the whole pressure constant. As a

15 result, 100 gof anolefin polymer having a good particle property
was obtained. Polymerization activity per the solid catalyst
component (the component (A) obtained in the above Example 54
(1)) was found to be 9170 g/g-solid catalyst component/hour.
Further, the obtained olefin polymer showed, SCB = 19.3, MFR

20 = 5.37, MFRR = 33.8 and SR = 1.47.

[Example 76]

(1) Production of component (A)

In a 5 1 four necked flask purged with nitrogen, 3.0 1
of toluene, 43 ml of tetrahydrofuran and 0.522 1 (1.05 mol) of

25 a hexane solution of diethylzinc (2.00 mol/l) were introduced

and cooled to 5C. To the mixture, a solution prepared by
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pol ynmeri zation), a process for producing said particle, a pre-polynerized

" catal yst conponent for addition polynerization prepared by using said

particle, an addition polynerization catalyst prepared by using said

_ particle, and a process for 5 producing an addition polyner superior inits
particle property, which conprises using said addition polynerization

catalyst for polynerization acconpanied by the formation of addition

pol ymer particles (for exanple, slurry polynerization, gas phase

pol ymeri zgt § oo PindWd PY I(B‘?Bbz:ﬁ’é;ijg faﬁéh;cgglh%&lofbﬂenoﬁoiﬁcf@é ¢nggt 0 the

present invention, there~are provi Ition~polynerization catal yst

having a #éoheRé Wa¥idpoiEh dvePle@aREutdd . REQEWH b 1t iasiflb £ a2 B ppahyer
efficiently. Furthernore, there is provided a process for producing a

st er eor egth@mexOh s | a0l ¥ 1EBFe dUES Do fAd€i 0L | ¥nelaaleherdarbakldy, the
single site catalyst nentioned here is conceptually distinguished froma

mul ti pl e 66t40%€q| ldcatakyst. foif e mAaiml WHtemebodangneb sl yusarmy agl e site
catalyst of a restricted sense capable of affording an addition pol yner
havi n§ aleabadh .nBbebdr theisgme dpstheatt trerted silddad asdrthaolpgedr 20
having a narrow conposition distribution in the case of a_ copolyner, but

al so a cataFyempdgdtb( 2) yasnrefuredrhagater and Hoey fet heditrdugngi de
I I i ght distributi ddi ti I havi i d
Composi £ IBTE HRTFTTIBRA Th TS iR AR SVAd AR En L 148 PARCZLRENE0! at t or
tal yst bt ai [ L.n f
brodut ngt et g be Efad, HEALE A REPRIR TS & RyBRedirTs '
14.4 g (0.80 mol) of H,0 was added thereto over 1.5 hours. After

10 completion of the dropping, the mixture was stirred at 5C for
1.5 hours, and at 40C for 2 hours. Thereafter, the mixture was
allowed to stand over night at ambient temperature. Then, the
mixture was stirred for 2 hours. at 80C, and thereafter allowed
to stand, thereby precipitating a solid component. At the time

15 when an interface between a layer of the precipitated solid
component and an upper layer of a slurry portion appeared, the
upper slurry portionwas removed. The remaining liquid component
was removed by filtration. Thereafter, 3.5 1 of toluene was added
thereto, and the mixture was stirred for 2 hours at 95C. After

20 that, washing of the solid component was repeated 4 times with
each 3.5 1 of toluene at 95C and 2 times with each 3.5 1 of
hexane at ambient temperature in a manner such that the mixture
was allowed to stand, thereby precipitating a solid component,
and the upper slurry portion was removed at the time when the

25 interface between a layer of the precipitated solid component

and an upper layer of a slurry portion appeared. Thereafter,
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1. Anodified particle obtained by contacting the following (a) , the

" followng (b) , the followwng (c) and a 5 particle (d) with one another,

(a): a conpound represented by the follow ng general formula [1], MLLIm]

1] . (b): a conpound represented by the follow ng general 10 forrmula [2],
Rit _1TH|[ 2] , and (c): a conpound represented by the foll ow ng general
formula [3], Rt 2TH2 [ 3 ] , 15 in which general fornmulas [ 11 to [ 3 ],

ML is a typical metal atom of the Goup 1, 2, 12, 14 or 15 of the periodic

table, Mg aren@ Righla lconpbrodty HhoPCReAbOB By OOBFaBiHM OF 2
hydr ocar bon group, en nore than one L1 exists, they may be the sane or

di f f er enippfehRFARG- ,2RAENEH1 1 Rlcditp Sileet Gfdd Ar-1Wdl BeLayiHy @4P120®r an
el ectron-w t hdraw ng group-containing group, when nore than one Rl exists,

t hey may underheedacedopressire crithdreby obtaiainghblé RDfi a conpyamentar bon
group or a hal ogenated hydrocarbon group, T in each conmpound is

i ndependdi)l.y Edemeadiaryt Bsrlysisonevetdpdalinom . @ mmod/qugndsFor 463 of the
periodic table, and 25t is a valence of T in each conpound. 2. The

nmodi f? edme@dt/i®ol e according to Caim31, wherein 290 the compound of (b) is

a conpound represented by the foll ow | f
PO ) Yo1smerizaton & | O OWM NG genera ormula [4], TH [4]

A 3 l-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
argon, was made vacuum, hydrogen was fed therein to obtain a

10 partial pressureof 0.015MPa, 690 g of butane and 60 g of 1-butene
were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain
a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition

15 in the system was found to be hydrogen = 0.72 mol% and 1-butene
=3.21mol%. Totheresultant was added 0.9ml of aheptane solution |
of triisobutylaluminumadjusted to a concentration of 1 mmol/ml.
Successively, 0.75 ml of a toluene solution of racemic
ethylenebis(l-indenyl)zirconium diphenoxide adjusted to a

20 concentration of 2 Kmol/ml, and then 6.2 mg of the component
(A) obtained in the above Example 76 (1) as a solid catalyst
component were added thereto. Polymerization was carried out
for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen=0.25mol%) soas tokeepthewhole pressureconstant.

256 As a result, 81 g of an olefin polymer having a good particle

property was obtalned. Polymerization activity per zirconium
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5 wherein R3 is an el ectron-wi thdraw ng group or an el ectron-w thdraw ng

* group-containing group, three Ras may be the sane or different form one

anot her, optional two of R3 may be conbined with each other at adjacent

. positions of the benzene ring to forma condensed ring structure, R4 is a
hydrogen atom 10 or a hydrocarbon group, and T is as defined above. 3. The

nodi fied particle according to aim1l or 2, wherein the particle (d) is a

porous substance. 4. The nodified particle according to any of Clainms 1 to

3, wherei rticl )e | {7 i @ﬁ@'ﬂ.a ﬁn{pgg_{ ed at
100 to 1?%6’&“?%$%f§#% ﬁoupgss 143>§51q12§}r'§@f5£r e rrb%?@irc)ao1 part |%: Eeﬂgé:cordi ng
to G aing, BEP tHd@ oM £4LE1YEL dompdrditawheatotn@aiccBeal 3200 to
8001 for 1 to 30 hours. 6. The nodified particle according to any of
Cainms 7 gl sol i cabalys & abmpbnen tl/heurol Fuvilveyr cohdiobtainedolefil and [
6], NM>0.9[5] 291 wherein Nis a substance anount of a hal ogen atom
cont ai neghalymeirhashooeid,i &ECBoar fliéclle, MERd=MDi. §2a MEBBt aned.AndndtSRf=a
typical nmetal atom ML contained in the nodified particle, and AAB Z 0.1
[6] 59whér-@3n A is an integral intensity of halo showing a peak at Bragg
angle (2 0) 33 to 37 in a diffraction intensity profile obtained by an

ext ended [ J@edsilr ement, and B is an integral intensity of hal o show ng

a peak at, Br angle (20) 18 to 22 in said diffraction intensity profile.
10 7. The‘lﬁo%&giyért?%é‘raﬁ "t according to any of Cains

A 3 1-volume autoclave equipped with a stirrer, which had

been dried under reduced pressure and thereafter purged with

10 argon, was made vacuum, hydrogen was fed therein to obfain a
partial pressure of 0.015MPa, 690 g of butane and 60 g of 1-butene
were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain

a partial pressure of 1.6 MPa, and the system was stabilized.

15 As a result of a gas chromatography analysis, a gas composition
in the system was found to be hydrogen = 0.73 mol% and 1l-butene
=3.38mol%. To theresultant was added 0.9ml of aheptane solution

of triisobutylaluminumadjusted to a concentration of 1 mmol/ml.
Successively, 0.75 ml of a toluene solution of racemic

20 ethylenebis(l-indenyl)zirconium diphenoxide adjusted to a
concentration of 2 Umol/ml, and then 8.2 mg of the component

(A) obtained in the above Example 55 (1) as a solid catalyst
component were added thereto. Polymerization was carriled out

for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
25 gas (hydrogen=0.25mol%) soastokeepthewholepressureconstant.

As a result, 163 g of an olefin polymer having a good particle
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1 to 6, which satisfies the following conditions of [ 5] and [ 7] , NM
> 0.9 [5] wherein Nis a substance anmount of a hal ogen atom contained in
the nodified particle, and Mis a substance anmount of a typical 15 netal

. atomML contained in the nodified particle, and YC Z 0.5 [7] wherein Cis
a peak intensity of the maxi mum peak present within a range of 1 to 2 nm
in a radial distribution function obtained by neasuring the nodified
particle according to an X-ray 20 absorption fine structure analysis, and D

is a peak,i ' [ L BHE koA RN r .5 to
p ?fiﬁaﬁgﬁ}r %sag,fb&h%er&ww%%a&a&l% abtw!vamg ar' 2088o0R{ur

3.5 nmi I stribution function, provide hat the radi al

di stributdQa FHEGEIRNE £8 vebi &t nedmmg;ﬂ(maz@nﬂfghéuﬁh,é oiPReriRgtibad
particle 1s measured according to an X-ray absorption 25 tfine structure
anal ysi s dotARR)t¢ petbtire sotidyathigeptcanpopenrt was fbuod tdibehle2goended
X-ray absorption fine structure (EXAFS) 292 spectra of the typical netal
atom ML igygrdoXisboapalyatedgponent fhonm Buwdthencsbeabtalowmdiphgfin a
Fourier transform 8. The nodified particle according to any of Clains 1
to 7, Swhintlymenghawesdl BCE htldotd nYFRar 1-G0) MERR(c) Ski-8hang 8Re=anot her
to obtain a contact product (e) and contacting the contact product (e) and
t he partikﬂ%?(d) with each other. 9. The nodified particle according to
any of Clains 1 to 8, wherein the contact product (e) is obtained by
contacting (a) and (b) with each other and contacting the resulting

cont act q%éqéggggl %éﬁ%ﬁi&fﬁfaCh ot her, or by contacting (a) and (c)

w th each ot her "and e resulting contact product
As mentioned above in detail, according to the present

10 invention, thefe areprovidedaparticle, acarrierandacatalyst
component for addition polymerization, which are used for
addition polymerization in combination with a transition metal
compound capable of forming a single site catalyst, thereby
obtainingafilmhavingagoodappearance, aprocess for producing

15 saidparticle, apre-polymerizedcatalyst component foraddition
polymerization prepared by using said particle, an addition
polymerization catalyst prepared by using saild particle, and
a process for producing an addition polymer comprising using
salid addition polymerization catalyst. Further, according to

20 the present invention, there are provided a particle, a carrier
and a catalyst component for addition polymerization, which are
useful for the productionof anadditionpolymerizationcatalyst,
which can afford an addition polymer superior in its shape and
particle property when used for polymerization accompanied by

25 the formation of addition polymer particles (for example, slurry

polymerization, gas phase polymerization or bulk
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and (b) with each other. 10. The nodified particle according to any of
Clains 1 to 9, which is obtained by contacting a typical netal conponent
15 and (d) with each other, wherein the typical netal conponent is selected
. fromthe contact product (e) obtained by contacting (a) , (b) and (c) with
one another, and is insoluble in the f ollowing solvent (f), solvent (f a
m xed sol vent or tetrahydrof uran, wherein 20 the m xed solvent is a

m xture of tetrahydrofuran and hexane and satisfies the follow ng

expr essi ?Jgfl[yﬁ'r;lafri(%atiﬁna?l_i! ié/HpA‘oﬁggs"' Moi?‘ %@&dﬂ@ﬂ‘iggﬁfﬁ i % & 1l elITE, Of

tetrahyd an, an s a vol une exane. e nodified

parti cl e BECHAIVME1% W aPh1Fhidnpohdnt 46 addaraioh pEEPREEL ¥£t BsRUNt S t O
be used of t%re gg%ﬁounds 293 (a) , (b) and (c) satisfyﬂsthe fol |l owi ng

expressi giepabecnd; (Wing dand -partidd, (d) 2E vign pSlymeridetbom min
t he above expression (1) is a valence of M, and 5 vy and z in the above

expr essi aatally)s tamtrgpirest dyeafsirtegl, saipd pawtticlen| and ratporooéss heomnount s
of respective conpounds is expressed by ga):_ (b;:: (c) =1: y: z. 12. A
carrier @safucsingan Rdditdion relyeex seperigeddy 4Fagardiade BForeEtys 1 to
11. 10 13. A catal yst conponent for  addition polyperization, . which

Conpr i sediied FBEPFLsES BAinaPaLaaddidies ReLERGTLF A bl ah Retalysy Sar

polymerization accompanied by the formation of addition polymer
particles (for example, slurry polymerization, gas phase
polymerization or bulk polymerization). Still further,
10 according to the present invention, there are provided an
addition polymerization catalyst having a high activity and a
process for producing an addition polymer efficiently.
Furthermore, there is provided a process for producing a
stereoregular @ -olefin polymer much more efficiently.
15 Incidentally, the single site catalyst mentioned here is
conceptually distinguished fromamultiple site solid catalyst.
The catalyst includes not only a single site catalyst of a
restricted sense capable of affording an addition polymer having
a narrow molecular welght distribution or an addition polymer
20 having a narrow composition distribution in the case of a
copolymer, but also a catalyst capable of affording an addition
polymer having a wide molecular welght distribution or an
addition polymer having a wide composition distribution in the
case of a copolymer, as far as the latter catalyst can be obtained
25 according to a process similar to a process for producing the

single site catalyst of the restricted sense.
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14. A catalyst for addition polynerization, which is obtained by
contacting the nodified particle (A) according to 15 any of Clains 1 to 11
and a transition nmetal conpound (B) of the Goups 3 to 11 or a | anthanoide
series with each other. 15. A catalyst for addition polynerization, which
" is obtained by contacting the nodified particle (A according to any of
Clains 1 to 11, a transition netal conpound (B) of the 20 G oups 3 to 11 or
a | ant hanoi de series and an organoal um num conpound (C) wi th one another.
16. The ¢atglpst for addition polynerization according to Caim14 or 15,
wherein the transition nmetal conpound (B) of the Goups 3 to 11 or a

| ant hanoi de series is a transition 25 netal conpound having at | east one
cycl opent adi ene type anion skeleton-carrying group. 294 4 17. The catal yst
for addition palynerizati oan medafdiedgparei€iei obt&inaliebgi cortactimgsiti on
metal compound (B) of the Goups 3 to 11 or a |anthanoide series is a
transiti cdherfpdllowdagpdand therEskhoetngy(ta) gerw flolflowhnan (Cl0gndraits
A-oxo 5 type transition nmetal conpound dinmer, L2aM2Xb [10] wherein M2 is a
transbt i eantdicdie dtomwith mnegangherto 11 or | anthanoide series, L2 is a
cycl opent adi enyl type anion skeleton-carrying group or a hetero

at om cont ai ni nd &rioud, CHRRCYRd nERRTEREA tEHe PF2 toving aeperely or

t hr ough residu group containing a carbon atom a silicone atom a

ni trogenafaﬂrdrfﬂla a1,

MLy [11,
(b): a compound represented by the following general

10 formula [2],

R':..TH [2], and

(c): a compound represented by the following general
formula [3],

R?;.,TH; [31,

15 1in which general formulas [1] to [3]1, M' is a typical metal atom
of the Group 1, 2, 12, 14 or 15 of the periodic table, m 1s a
valence of M}, L'isa hydrogen atom, ahalogenatomor ahydrocarbon
group, when more than one L' exists, they may be the same or
different from one another, R! is an electron-withdrawing group

20 or an electron-withdrawing group-containing group, when more
than one R' exists, they may be the same or different from one
another, R? 18 a hydrocarbon group or a halogenated hydrocarbon
group, T in each compound i1s independently of each other a
non-metal atom of the Group 15 or 16 of the periodic table, and

25 t is a valence of T in each compound.

2. The modified particle according to Claim 1, wherein
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an oxygen atom a sulfur atomor a phosphorus atom Xi s a halogen atom a
hydr ocarbon group (excluding the cycl opentadi enyl type anion

skel eton-carrying group) or -OR", in which R11 is a 15 hydrocarbon group or
. a hal ogenat ed hydrocarbon group, and nore than one Rl1 nay be the sane or
different fromeach other, a is a nunber satisfying 0 <a 58, and bis a
nunber satisfying O < b 5 8. 18. The catal yst for addition polynerization
according 20 to Caim1l7, wherein X is ORL1. 19. The catalyst for addition
pol ymer i | rLR0 aj Nhek £ r h b nmet a
corrpoundz?;B% %ﬁ%fﬁ‘gjgo&%ssqéﬂaobﬁﬁégﬁg ]I;%?\l{ hano?%l‘g igﬁil%s@?%lgw??gnsi tion
met al  conpandwh { BoRRYidg[ £ st ereoregul ar pol ynerization ability 25 of an
a -olef in. 20. The catalyst for addition polynerization according to
Claim 19, wherein the transition nmetal conpound (B) having 295 a
stereoreqgul ar polynerization ability of an a-olefinis a transition netal
conpound fepresented by the follow ng general fornula [13] or [14], L3 x4
y M3 [13]| L 3 R34 5 whi%ein M3 is a transition metal atom of the Goups 3

to 11 or iles, L3 is an 775-indenyl group or a substituted
77 5-inde th of Las may be the sane or different from each
other, Y

_g%j&or Iinkiﬂg]both of Las ,

R3 R4

5 wherein R® is an electron-withdrawing group or an
electron-withdrawing group-containing group, three R3’s may be
the same or different form one another, optional two of R® may
be combined with each other at adjacent positions of the benzene
ring to form a condensed ring structure, R! is a hydrogen atom

10 or a hydrocarbon group, and T is as defined above.
3. The modified particle according to Claim 1 or 2,
wherein the particle (d) is a porous substance.
4. The modified particle according to any of Claims
1 to 3, wherein the particle (d) is an inorganic substance
15 heat-treated at 100 to 1500C for 10 minutes to 50 hours.
5. Themodifiedparticle according toClaims 4, wherein
the particle (d) is silica heat-treated at 200 to 800°C for 1
to 30 hours.
6. The modified particle according to any of Claims
20 1 to 5, which satisfies the following conditions of [5] and [6],

N/M > 0.9 [5]
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10 and both of X4s are independently of each other a hydrogen atom a

hal ogen atom an al kyl group, an aral kyl group, an aryl group, a
substituted silyl group, an al koxy group, an aral kyl oxy group, an aryl oxy

group or a heterocyclic group, 15 R18 -C5H4-n M3 x5 \ R 19 Y 2/ 2 Rs
_CH5 qg54.qx [14] wherein MBis a transition nmetal atom of the G oups

3 toll or lanthanoide series, Y2 is a silicon atom a germaniumatom or a

~tin atom the (R18n-CSH4_n) and (R16g-C5H4 _,) are each a 20 substituted 71

5- cycl O%th%q.'neﬂyisg{ Qs LAl aflohe 82D 1'@10%%@1 atoR08bnehiReliOis, and

both of R18s may be the sanme or different from'each other and are

i ndependenfel Mo@ireaahpDtiec1d, RaldoBels aakabktafcal &wdugt @Ma eypcal Kyl
group, an aryl group, a substituted silyl group, an al koxy group, an

ar al kyl oxet@nowt.onb Mincanhybangdgtiaupher madi€tiedopariticlgr,omnd t he position
and/or kind of each R18 in each substituted 77 5-cycl opent adi enyl group are
(is) selected, Ay8 €has. B symetry plangédontai ning M8 does not exist, R19
and X5 are |ndependently of each other a hydrogen atom a hal ogen aton1 an
al kyl 5 gr sineredm & diskgn 1otgosep, lakenptygpéubala shewinguaceeak|gt group,
an al kox{%ragg angle (260 ) 33° to 37° in a diffraction intensity profile
obtained by an extended X-ray measurement, and B is an integral
intensity of halo showing a peak at Bragg angle (26) 18° to
22° in sald diffraction intensity profile.
10 7. The modified particle according to any of Claims
1 to 6, which satisfies the following conditions of [5] and [7],
N/M > 0.9 [5]
wherein N is a substance amount of a halogen atom contained in
the modified particle, and M is a substance amount of a typical
15 metal atom M' contained in the modified particle, and
D/C = 0.5 [7]
wherein C 1s a peak intensity of the maximum peak present within
a range of 1 to 2 nm in a radial distribution function obtained
by measuring the modified particle according to an X-ray
20 absorption fine structure analysis, and D is a peak intensity
of the maximum peak present within a range of 2.5 to 3.5 nm in
said radial distribution function, provided that the radial
distribution function is obtained in a manner such that the
modified particle is measured according to an X-ray absorption

25 finestructureanalysis (XAFS) toobtainX-rayabsorptionspectra,

from which extended X-ray absorption fine structure (EXAFS)
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group, an aral kyl oxy group, an aryloxy group or a heterocyclic group, and
R19 and X5 may be all the sane or different from each other. 21. A

pre-pol ynerized catal yst conponent for addition 15 polynerization, which

i s obtained by pre-polynerizing an olef in in the presence of a catalyst
for addition polynerization, wherein the catalyst is obtained by
contacting the nodified particle (A) according to any of Clains 1 to 11, a
transition netal conpound (B) of the Groups 3 to 11 or a | anthanoi de

eri e = : i h Th
Series %‘%F?J}(%gagg?g%%l%lnﬁ@t%qnﬁeﬂﬂ%( G&h Yig RpRRepRAhNelge Z2re The

pre-poly st”"conponent for addition polynerization according

to O ai medlndgieiptddidsdd arddridhdaicla umoLey (Rnofotme Groups 3 to

11 or a lanthanoide series is a transition netal conmpound having at |east
one 25 @ycl opent adi #he mpAdfaedoparkeceeoaccardynggtgrany. o3 1dims

pre-pol ynerized catal yst conponent for addition polynerization according
to dai ml2tp ®hewkiohthe aineddhy icomtasttdng d@gourid)(8ndof cd el oups 3
to 11 or a lanthanoide series is a transition nmetal conpound represented
by a @enong anpshenyl bo[obtRin & cpasagt-predeghbe @) ansh epBharELns E’¥®mpound

di mer, L2aM2Xb [10] 5 wherein M2 is a transjtion nmetal atom of the G oups 3
to 11 or cond@Atamupiucd i@ and jthe, RaThigmke () Srlth ¢ AR -

one. L2 mdy be’ || nked e Bopts 16 PRF S dg eaarceracas araly Shncuhifg &
car bon atlo% 8% \%H:gfﬂ%h%t Qgﬁtgcgipgo%% %?TS obtained by contacting
(a) and (b) with each other and contacting the resulting contact
10 product and (c) with each other, or by contacting (a) and (c)
with each other and contacting the resulting contact product
and (b) with each other.
10. The modified particle according to any of Claims
1 to 9, which is obtained by contacting a typical metal component
15 and (d) with each other, wherein the typical metal component
is selected from the contact product (e) obtained by contacting
(a), (b)and (c)withoneanother, andis insolubleinthe following
solvent (f),
solvent (f): a mixed solvent or tetrahydrofuran, whereih
20 the mixed solvent is a mixture of'tetrahydrofuran and hexane
and satisfies the following expression [8],
0.5 = VH/(VT + VH) [8]
wherein VT is a volume of tetrahydrofuran, and VH is a volume
of hexane..
25 11. The modified particle according to any of Claims

1to 10; wherein respective amounts to be used of the compounds
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10 an oxygen atom a sulfur atom or a phosphorus atom X is a hal ogen
atom a hydrocarbon group (excluding the cycl opentadi enyl type anion

skel eton-carrying group) or -OR"', in which R" is a hydrocarbon group or a
hal ogenat ed hydrocarbon group, and nore than one R11 nmay be the sane or
different fromeach other, a 15 is a nunber satisfying 0 <a S8 and b is
a nunber satisfying 0 < b 5 8. 24. The pre-polynerized catal yst conponent
for addition polynerization according to Caim22, wherein Xis OR'. 25.

The pre- y hZ a mﬁgp t 1f, bEL Yyemniazas ) on
accordi ngqt)d%%i%n%clt?)mﬁéﬁglsﬁ9t e %Pﬁéﬁgitni%’gﬁﬁg?glgbggﬁggdunﬁ( B) 602 t he
Goups 3 to 113qw_ qungga oide series is agynansition netal conpound (B)
having a stereoregular polynerization ability of an a-olefin. 26. The
pre-pol yneri zed catajysg gonponent for 25 addiytion pol ynerization
according to daim?25 wherein the transition netal conpound (B) having a
st er eor eqileare impal Wmetheatbomeabkpregsdbnahl h- bs ed ivalence tafadsi t 8B4 net al
298 conpound represented by the foll ow ng %eneral formula [13] or [14], L3
X 4 ¥ MW andxz [n tdle abgver exprewsions (ddnandi 68 )nerel daféhreds Efe
G oups 3 to 11 or _ lanthanide series, L3 is _an 775-i ndenxl grouaﬁog a
PRECSH 7

subst i t uttdet 77 mpliamdfigedusheafBoNBtR 6F ES8BefEyVEe
dlfferemﬁxpressed by (a): (b): (c) = 1: y: z.
12, A carrier comprising the modified particle
according to any of Claims 1 to 11l.
10 13. A catalyst component for addition polymerization,
which comprises the modified particle according to any of Claims
1 to 11.
14. A catalyst for addition polymerization, which is
obtained by contacting the modified particle (A) according to
15 any of Claims 1 to 11 and a transition metal compound (B) of
the Groups 3 to 11 or a lanthanoide series with each other.
15. A catalyst for addition polymerization, which is
obtained by contacting the modified particle (A) according to
any of Claims 1 to 11, a transition metal compound (B) of the
20 Groups 3 to 11 or a lanthanoide series and an organoaluminum
compound (C) with one another.
16. The catalyst for addition polymerization according
to Claim 14 or 15, wherein the transition metal compound (B)v
of the Groups 3 to 11 or a lanthanoide series is a transition

25 metal compound having at least one cyclopentadiene type anion

skeleton-carrying group.
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fromeach other, Y is a bridging group for |inking both of Las, and both
of X4s are independently of each other a hydrogen atom 10 a hal ogen atom
an al kyl group, an aral kyl group, an aryl group, a substituted silyi

group, an al koxy group, an aral kyl oxy group, an aryloxy group or a
heterocyclic group, Rgn-C5H4-n XS R 19 2 Y2 M3 [14] s Rs g_C5H4-g~ X
15 wherein M3 is a transition netal atomof the Goups 3 toll or

| ant hani de series, Y2 is a silicon atom a gernmaniumatom or a tin atom

the (R18Q-C5HA-11) ange(dZ80r or)ad £t £ Podymerlshit Whesb drPing

cycl opentadi enyl group, n and q are each an 20 integer of 1 to 3, and both

of R18s mRychgiinhee sameefEinli fHetansA% oh weqrale@@hF@hhar (BRdofrthe
i ndependently of each other a hal ogen atom an al kyl group, an aral kyl

group, aGrafips Gr evpllaorsablanhthardidel yérjesups antrdkakyiom anptakhn

aral kyl oxy group, an aryloxy group or a heterocyclic group, the position

and/ or 5 cdompdunid eeprelfbhtied ®3cla gebetriallufedmilas{dPdl opehtaditeroato gr oup

are (is) selected, so that a sym’retr%sfl ane containing M3 does not exist,
fcampay

R19 ahd X¥pgr driansdidiedemetalo Kdmexry hydrogen atom a hal ogen
atom an al kyl group, an aral kyl group, an aryl group, a substituted silyl
group, an al koxy.M&,gr oup, an ar &LRYI oxy group, an aryl oxy group or a
het er ocycli c )
wherein M* is a transition metal atom of the Groups 3 to 11 or
lanthanoide series, L? is a cyclopentadienyl type anion
skeleton-carrying group or a hetero atom-containing group, and
10 more than one L? may be linked directly or through a residual
group containing a carbon atom, a silicone atom, anitrogen atom,
an oxygen atom, a sulfur atom or a phosphorus atom, Xis a halogen
atom, a hydrocarbon group (excluding the cyclopentadienyl type
anion skeleton-carrying group) or -OR'', in which R' is a
15 hydrocarbon group or a halogenated hydrocarbon group, and more
than one R may be the same or different from each other, a

is a number satisfying 0 < a < 8, and b is a number satisfying

0 < b= 8,
18. The catalyst for addition polymerization according

20 to Claim 17, wherein X is OR'.
19. The catalyst for addition polymerization according
to Claim 14 or 15, wherein the transition metal compound (B)
of the Groups 3 to 11 or a lanthanoide series is a transition
metal compound (B) havinga stereoregular polymerizationability
25 of an ¢-olefin.
20. The catalyst for addition polymerization according

to Claim 19, wherein the transition metal compound (B) having
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group, and R19 and X5 may be all the sanme or different from each other.
27. A catalyst for addition polynerization, which is obtained by
contacting the pre-polynerized catal yst conmponent 15 for addition

pol yneri zation according to any of Clains 21 to 26 and an organoal um num
" conpound (C) with each other. 28. A pre-polynerized catalyst for addition
pol yneri zation, which is obtained by pre-polynerizing an olef in in the
presence of a catalyst for addition polynerization, 20 wherein the catal yst

i s obtained n i nhg LEi ticle ) .acecor di tg_any of
Clainms 1 ?oSg%régﬁégﬁiégng§?§3§99%gFggnc%%%g%%h Pgﬁab (fhéﬁéggﬁpgSSQto 11
or a | antfanel fe; s8Methl WbohBoBREN & FEsen i vi PhE-RAl MR F 8eneabal yst

for addition 25 polynerization, which is obtained by pre-pol ynmerizing an
olefin ifother®r psencerofia)catal yst for addition polynerization, wherein
the catal yst is obtained by contacting the nodified 300 6 particle (A)
according to any ofy@ains 1 to 11, a X4nsiti on netal conpound (B) of the
Goups 3 to 11 or aLI t hanoi de series<*and an or ganoal um num conpound (C)
Wi th one anot he#” 30.a%>pqoces f or—produci ng ag gﬂdition pol ymer, which 5
conpri sesyporyneri zing an ajgfion pol yneri zabl 1 noner in the presence

of the catfal yst for addi i+ on pol yreriz on according to any of Clains 14
to 17 and 27 to~9, $1« The process fo&groduci ng an addition pol yner
according to CIainIBO, wherein the addition polynerizabl e nononer

5
wherein M® is a transition metal atom of the Groups 3 to 11 or
lanthanoide series, L® is an 7°-indenyl group or a substituted
n®-indenyl group, and both of L’s may be the same or different
from each other, Y is a bridging group for linking both of L’s,

10 and both of X*s are independently of each other a hydrogen atom,
a halogen atom, an alkyl group, an aralkyl group, an aryl group,
a substituted silyl group, an alkoxy group, an aralkyloxy group,

an aryloxy group or a heterocyclic group,

Rlsn'C5H4-n \ XS
RY, Y? M [14]

\ 18 /
, R!8 -CsHy, X5

wherein M?® is a transition metal atom of the Groups 3 toll
or lanthanoide series, Y? is a silicon atom, a germanium atom
or a tin atom, the (R'®,-CsHs.,) and (R'%;-CsH,.q) are each a

20 substituted 7 °- cyclopentadienyl group, n and q are each an
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10 is an a-olefin polyner. 32. The process for producing an addition

pol ymer according to Claim 31, wherein the addition pol ynerizabl e nononer
is a mxture of ethylene and an a-olefin. 33. A process for producing a
stereoregul ar a-olefin 15 polynmer, which conprises polynmerizing an a
-olefin having 3 to 20 carbon atons in the presence of the catal yst for
addition polynerization according to Claim219 or 20. 34. A process for
producing a stereoregular a -olef in polyner, which conprises polynerizing

an a -olef in havi 3 éo 2 23 carhqp atons,in the presenge.of th
ot al yor LFSSTRNS i ook v POTE Gh Ko AT D IS SRS OF LSBT SR Fed by
contacti +hal i . aéz%g S (o) t i%](y i
pol ymeri rz%?r{\)%%é:ﬁga:g%%gﬁé éegilm %raiéggﬁd‘;ﬁ%%&}g%ﬁoa u%ir%ln?g%%npound
(Q Wthpae, chRehikd Yroudle PhOGLATKNA" SHARRICI AN Arglegaaiular a
-olef in polynmer according to Claim33 or 34, wherein the a -olef inis
301 substitutedsilyl group, analkoxygroup, anaralkyloxygroup,
5 an aryloxy group or a heterocyclic group, the position and/or
kind of each R® in each substituted n°-cyclopentadienyl group
are (1s) selected, so that a symmetry plane containing M®
does not exist, R and X° are independently of each other
a hydrogen atom, a halogen atom, an alkyl group, an aralkyl
10 group, an aryl group, a substituted silyl group, an alkoxy
group, an aralkyloxy group, an aryloxy group or aheterocyclic

group, and R'? and X® may be all the same or different from

each other.

21. A pre-polymerized catalyst component for addition
15 polymerization, which is obtained by pre-polymerizing anolefin
in the presence of a catalyst for addition polymerization,
wherein the catalyst is obtalined by contacting the modified
particle (A) according to any of Claims 1 to 11, a transition
metal compound (B) of the Groups 3 to 11 or a lanthanoide series
20 and an organoaluminum compound (C) with one another.
22, The pre-polymerized catalyst component for
addition polymerization according to Claim 21, wherein the
transitionmetal compound (B) of theGroups3tolloralanthanolde
series is a transition metal compound having at least one
25 cyclopentadiene type anion skeleton-carrying group.
23. The pre-polymerized catalyst component for

addition polymerization according to Claim 21, wherein the
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transitionmetal compound (B) of theGroups3tolloralanthanoide
series is a transition metal compound represented by a general
formula [10] or its U -oxo type transition metal compound dimer,
L%.M*Xy, [10]

wherein M? is a transition metal atom of the Groups 3 to 11 or
lanthanide series, L? is a cyclopentadienyl type anion
skeleton-carrying group or a hetero atom-containing group, and
more than one L? may be linked directly or through a residual
group containing a carbon atom, asilicone atom, anitrogen atom,
an oxygen atom, a sulfur atom or a phosphorus atom, Xis a halogen
atom, a hydrocarbon group (excluding the cyclopentadienyl type
anion skeleton-carrying group) or -OR'!, in which R is a
hydrocarbon group or a halogenated hydrocarbon group, and more
than one R may be the same or different from each other, a
is a number satisfying 0 < a = 8, and b is a number satisfying

0 < b= 8.
24. The pre-polymerized catalyst component for

addition polymerization according to Claim 22, wherein X is OR!?!.
25, The pre-polymerized catalyst component for
addition polymerization according to Claim 21, wherein the
transitionmetal compound (B) of theGroups3tolloralanthanoide
series is a transitionmetal compound (B) having a stereoregular
polymerization ability of an ¢ -olefin.

26. The pre-polymerized catalyst component for
addition polymerization according to Claim 25, wherein the
transition metal compound (B) having a stereoregular

polymerization ability of an C@d-olefin is a transition metal
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15

20

compound represented by the following general formula [13] or

[14],
X4

13
v N y [13]

\L3/ — x*

wherein M® is a transition metal atom of the Groups 3 to 11 or
lanthanide series, L° is an 7°-indenyl group or a substituted
n°-indenyl group, and both of L3s may be the same or different
from each other, Y is a bridging group for linking both of L’s,
and both of X's are independently of each other a hydrogen atom,
a halogen atom, an alkyl group, an aralkyl group, an aryl group,
a substituted silyl group, an alkoxy group, an aralkyloxy group,

an aryloxy group or a heterocyclic group,

Rlsn'C5H4-n \ XS

M3/ [14]

Rlsq-C5H4_q/ XS

s
\

wherein M?® is a transition metal atom of the Groups 3 toll
or lanthanide series, Y* is a silicon atom, a germanium atom
or a tin atom, the (R'®,-CsH,.,) and (R'®;-CsH,.q) are each a
substituted 7n°- cyclopentadienyl group, n and q are each an

integer of 1 to 3, and both of R'%s may be the same or different
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from each other and are independently of each other a halogen
atom, an alkyl group, an aralkyl group, an aryl group, a
substitutedsilyl group, analkoxy group, anaralkyloxygroup,
an aryloxy group or a heterocyclic group, the position and/or
kind of each R'® in each substituted n°-cyclopentadienyl group
are (is) selected, so that a symmetry plane containing M3
does not exist, R'® and X°® are independently of each other
a hydrogen atom, a halogen atom, an alkyl group, an aralkyl
group, an aryl group, a substituted silyl group, an alkoxy
group, an aralkyloxy group, ah aryloxy group or a heterocyclic
group, and R'? and X° may be all the same or different from

each other.

27. A catalyst for addition polymerization, which is
obtained by contacting the pre-polymerized catalyst component
for addition polymerization according to any of Claims 21 to
26 and an organoaluminum compound (C) with each other.

28. A pre-polymerized catalyst for addition
polymerization, which is obtained by pre-polymerizing an olefin
in the presence of a catalyst for addition polymerization,
wherein the catalyst is obtained by contacting the modified
particle (A) according to any of Claims 1 to 11 and a transition
metal compound (B) of the Groups 3 to 11 or a lanthanoide series
with each other.

29. A pre-polymerized catalyst for addition
polymerization, which is obtained by pre-polymerizing anolefin
in the presence of a catalyst for addition polymerization,

wherein the catalyst is obtained by contacting the modified
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particle (A) according to any of Claims 1 to 11, a transition
metal compound (B) of the Groups 3 to 11 or a lanthanoide series
and an organoaluminum compound (C) with one another.

30. A process for producing an addition polymer, which
comprises polymerizing an addition polymerizable monomer in the
presence of the datalyst for addition polymerization according
to any of Claims 14 to 17 and 27 to 29,

31. The process for producing an addition polymer
accordingtoClaim30, whereintheadditionpolymerizable monomer
1s an @ -olefin polymer.

32, The process for producing an addition polymer
accordingtoClaim3l, whereintheadditionpolymerizable monomer
is a mixture of ethylene and an & -olefin.

33. A process for producing a stereoregular ¢ -olefin
polymer, which comprises polymerizing an ¢ -olefin having 3 to
20 carbon atoms in the presence of the catalyst for addition
polymerization according to Claim 19 or 20.

34. A process for producing a stereoregular @ -olefin
polymer, which comprises polymerizing an @ -olefin having 3 to
20 carbon atoms in the presence of the catalyst for addition
polymerization, wherein the catalyst is obtained by contacting
the pre-polymerized <catalyst component  for addition

polymerization according to Claim 25 or 26 and an organoaluminum

'compound (C) with each other.

35. The process for producing a stereoregular @ -olefin

polymer according to Claim 33 or 34, wherein the @ -olefin is
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