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The present invention relates to particles which are
10 useful as a carrier and a catalyst component for olefin
polymerization, a catalyst for olefin polymerization using S
the same, and method for producing an clefin polymer using

said catalyst for olefin polymerization.

15 Background Arts

A lot of reporfs on a method for producing an_olefin
polymer using a transition metal compound have already been
made. As the example of using a metailocene transition
metal compound, for example, Japanese Pétent Publication

20 (Xokai) No.58-19309 discloses a method of producing an
olefin polymer using bis(cyclopentadienyl)zirconium
dichloride and methylaluminoxane. Japanese Patent
Publication(kohfo) No.1-502036 discloses a method of
_producing an olefin polymer using

25 bis(pentamethylcyclopentadienyl)zirconium dimethyl and
n-butylammonium tetrakisphenylborate. Japanese Patent
Publicatioﬁ(Kékai) No. 5-178923 discloses a method of

producing an olefin polymer using dimethylsilylbis(2,4-



triethylalum num Furthernore, a |ot of exanples using a non-netall ocene
transition netal conpound are disclosed in 5 J. Arer. Chem Soc., 115, .
8493(1993), Plastics Engineeri.ng, Mar. 77(1996), W96/23010 and the Ilike.
Since catalysts using these transition petal conmpounds are soluble in a
reaction system when used in the polynerization acconpanying formation of
pol ymer 10 particles (e.g. slurry polynerization, gas phase pol ynerizati on,
etc.),_.the shape of the fornmed polynmer is irregular to cause formation of

| arge pol ynmer particles, an aggl onerate polyner and fine polyner particles,
decrease in Giktlgdsyr)opentiadieaiyiiedrcadtiam shingthie, pol yner to 15 the
pol ymeri zatiQn reactor ,wall. Consequently, .poor heat transfer ang poor
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and particle_properti I.S obt ali .. 10 solve these 25 problens, a nethod
of supporti nﬂg 'tsgﬁégéﬁdn wo? M%@&;?om dhey %ier has been proposed.
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the polymerization accompanying formation of polymer

10 particles (e.g. slurry polymerization, gas phase
polymerization, etc.), the shape of the formed polymer is
irregular to cause formation of large polymer particles,
an agglomerate polymer and fine polymer particles, decrease
in bulk density of the polymer, adhesion of the polymer to

15 the polymerization reactor wall. Consequently, poor heat
transfer and poor cooling in the reactor, and the like are
causéd, which results in difficulty in stable operation and
lowering of the productivity.

In order to apply the transition metal compound to the

20 polymerization accompanying formation of polymer particles
(e.g. slurry polymerization, gas phase polymerization), it
is necessary that not only sufficieng polymerization
activity is exerted but also the polymer excellent in shape
and particle properties is obtained. To solve these

20 problems, a method of supporting a transition metal
compound on a carrier has been proposed.

As one method, for example, a method of fixing 6r

supporting all or a part of a catalyst component such as



has been reported. For exanple, Japanese Patent Publication(Unexam ned) 5
Nos. 60-35006, 60-35007 ‘and 60- 35008 respectively disclose a nethod of
deposi ting/ adhering a sol ubl € netal | ocene on a typical support (e.g.
silica, alumna, polyethylene, etc.) to.onvert into a supported
heterogeneous catal yst .and using a conbination of the catal yst and

al um noxane in 10 the slurry polynerization or gas phase pol ymeri zation.
Japanese Patent Publication (Unexam ned) No. 61- 108610 di scl oses a net hod
-of producing a polyolef in polymer using a solid catal yst conponent
obt ai ned by mdtliabhgoaeceal conpdexi,| medhyd abuniapxlameeoiratthenyikei cooanum 15
dichloride and a reaction produyct of trinethylalumnumand water, Japanese
Pat ent Pub|.éapr6ﬁpeﬁewaﬁ? eBXifS. CGIr12¥6895hdF§cF6§é§aa°ﬁeFHSd Lke

pr oduci ng any p si ng an i norgani ¢ oxi de-contai ni ng
organoaluninu be§8n%8¥§%t8%obtauned by reacting a m xture of

net hyl al um noxanerpgp e tdrhgEd NaplandsaliPhehl Bibl £éat #H8(Unexamined)
bls(cyclopentadlenyl)2|rconlun1 i chl oride. Japanese Patent

Publ i cat i 6n( Nosx afd-+25() 06p 606-3502)966ﬁ8 60 -s33 082 s o3 peettiioe lof dpsctioseng an

ol efin polymer 25 u5|ng a solid, catalyst contalnlngﬂalun1nun1and zi rconi um
obt ai ned by 8rBgthag of | demcsitinglhaghneringt ByPaluRiRoRgheLingene on
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and using a combination of the catalyst and aluminoxane in
10 the slurry polymerization or gas phase polymerization.
Japanese Patent Publication (Unexamined) No. 61-
108610 discloses a method of producing a polyolefin polymer
using a solid catalyst component obtained by adding a
calcined silica to bis(cyclopentadienyl)zirconium
15 dichloride and a reaction product of trimethylaluminum and
water.
Japanese Pateﬁt Publication(Unexamined) No. 61-
276805 discloses a method of producing an olefin polymer
using an inorganic oxide-containing organoaluminum
20 component, obtained by reacting a mixture of
methylaluminoxane and trimethylaluminum with silica, and
bis(cyclopentadienyl)zirconium dichloride.
Japanese Patent Publication(Unexamined) No. 61-
296008 discloses a method of producing an olefin polymer
25 wusing a solid catalyst containing aluminum and zirconium,
obtained by treating silica in turn with methylaluminoxane
and bis(cyclopentadienyl)zirconium chloride.

As the improved method, for example, there have been



conponent such as netal |l ocene conpl ex, nethylal um noxane, etc. on an in
organic netal oxide carrier such as silica, 5 etc., and al um noxane or

or ganoal um num and a nethod of using a pre-pol ynerized catal yst obtained
by carrying out prepolynerization. Japangse Patent Publication (Kokai)

No. 63-51407 di scl oses a nethod of producing an ol efin polymer using a solid
cat al yst conponent obtained by 10 treating silica in turn with

met hyl al um noxane and bi s(cycl opent adi enyl ) zirconium di chl oride, and

met hyl al um noxane. Japanese Patent Publication (Kokai) No.63-89505

di scl oses a mepbatedl apmedthoidigfamsilref isn sl idrerateslygt acdibpenéntl cat al yst
conponent obtained by treating silica in turn with nethyl al um noxane and
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polymer using a solid catalyst compohent obtained by

10 treating silica in turn with methylaluminoxane and
bis(cyclopentadienyl) zirconium dichloride, and
methylaluminoxane.

Japanese Patent Publication (Kokai) No.63-89505
discloses a method of producing an olefin polymer using a

15 solid catalyst éomponent obtained by treating silica in
turn with methylaluminoxane and
bis( cyclopentadienyl )zirconium dichloride, and
triisobutyléluminum_or a method of producing an olefin
polymer using a solid catalyst component pre-polymerized

20 with the solid catalyst component and triisobutylaluminum.

In the above prior arts, use of aluminoxane is
essential. This aluminoxane must be separately
synthesized and a lot of steps are required and are
complicated. The aluminoxane is unstable and costly.

25 Regarding the solid catalyst component obtained by
combining the aluminoxane with an inorganic metal oxide
carrier such as silica, the amount of aluminum used is large

and activity per 1 mol of an Al atomwas low. To solve these



by reacting an organoalum numw th water in the presence of an inorganic
metal oxide carrier such as silica to form5 al um noxane. For exanpl e,
Japanese Patent Publication (Kokai) No.61-31404 discl oses a nethod of
produci ng an ol efin polymer using a cat g yst obtained by adding water,

t.ri met hyl al um numand bi s(cycl opent adi enyl ) zi rconi um 10 dichloride in turn
to.silica. Japanese Patent Publication (Kokai) No.1-207330 1- 207303

di scl oses a net hod of producing an ol efin polymer using silica gel powders
contai ning a supported netall ocene-net hyl al um noxane catal yst conpl ex,

obt ai ned 15 pyohiidinag shéredapbeent radpbyitiedt @dpettod aifnprgdwatiag én
trimet hyl al um num and treatiggPthe resultant wit
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pol ymer using a catalys obtai ne I'Ng wat er,
tri met hyl al ug¥ namn iafed i rsidraictyIc y&h aeephadi eRYSdcE i 4 @lilumadiehterinde in
turn to silica and further adding ethylene to the m xture, and
triisobut §l aalmimhonoxadecording to these prior arts, synthesis of 25

al um noxane and fixing of the conponent to an inorganic netal oxjde carrier

such as silica orFPRe¥RRBIEanTBBABEER 734k ts PRy GRBY idiPkaohever
e ot ool B8 pRoRUE o8l WA o JRLSCERIALS
and the soligotgmakryakiagmaoearhl19siaiordied ivy Bdey water,
trimethylaluminum and bis(cyclopentadienyl)zirconium
10 dichloride in turn to silica.
Japanese Patent Publication (Xokai) No.3+—-267330 1-
207303 discloses a methodlof producing an olefin polymer
using silica gel powders containing a supported
metallocene-methylaluminoxane catalyst complex, obtained
15 by adding silica gel not dehydrated, containing water to
trimethylaluminum and treating the resultant with
bis(n-butylcyclopentadienyl)zirconium dichloride.
Japanese Patent Publication (Kokai) No. 3-234710
discloses a method of producing an olefin polymer using a
20 prepolymerized solid catalyst, obtained by adding water,
trimethylaluminum and bis(methylcyclopentadienyl)
zirconium dichloride in turn to silica and further adding
ethyléne to the mixture, and triisobutylaluminum.
According to these prior arts, synthesis of
25 aluminoxane and fixing of the component to an inorganic
metal oxide carrier such as silica or the like can be easily

and simply performed. However, these methods require

control of the amount of water used and it is difficult.



al um noxane synt hesi zed by this nethod have | ow activity, unlike separately
synt hesi zed al um noxane and a solid 5 catal yst conponent obtained by fixing
the separately synthesized al um noxane, and the particle properties of the
resulting polynmer are not preferred. Thﬁ_re has been reported a nethod of
producing an ol ef in polynmer using a solid catal yst conponent obtained from
a 10 netall ocene transition nmetal conpound, a boron conpound and a carrier,
or a solid catal yst conponent obtained froma netall ocene transition netal
conmpound, a boron conmpound, an organoal um num conpound and a carrier. For
exanpl e, JafansherRgmnt tReldlweat noxai&elyntheks zdal by 20d@06e thedlaosks a

met hod of producing an olefin polynmer using a supported catal yst obtained
by addi ng a thea&qld pﬁi&ﬂd%fcwg%%toﬁgheaaﬁénpr)filixéaﬁiG di met hyl and
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There has been reported a method of producing an olefin

polymer using a solid catalyst component obtained from a

10 metallocene transition metal compound, a boron compound and
a carrier, or a solid catalyst component obtained from a
metallocene transition metal compound, a boron compound,
an organcaluminum compound and a carrier. '

For example, Japanese Patent Publication (Kohyo)

15 No.5-502906 discloses a method of producing an olefin
polymer using a supported catalyst obtained by adding a
reaction product of bis(cyclopentadienyl)zirconium
dimethyl and N,N-
dimethylaniliniumtetrakis(pentafluocrophenyl)borate to

20 basic alumina.

Japanese Patent Publication (Kokai) No. 6-336502
discloses a method of producing an olefin polymer using a
solid catalyst component, obtained from a carrier prepared
by treating silica with triethylaluminum,

25 ethylenebisindenyl zirconium dichloride and N,N-
dimethylanilinumtetrakis(pentafluorophenyl)borate, and
further, triisobutylaluminum.

However, the boron compound used in these prior arts



conpound to be incorporated into a carrier such as silica is usually smal
and the reaction product of the netallocene 5 transition netal conpound and
bor on conpodnd is generally unstable, the activity in case of polynerizing
an olefin using the resulting solid cat%Iyst conponent was | ow. There have
recently been reported a nethod of producing a catalyst for olefin

pol yneri zati on using an al um num 10 conpound wherein a special group is

i ntroduced, in place of alum noxane and a boron conpound, and a transition
nmet al conpound or using themin conbination with an organoal um num
conmpound, ansuatnbehedpatapedgusymd hasicest iand@ yimer Q&ls@pp$easane 15
For exanpl e, Japanese Patent Publ|jcation(Unexam ned) No. 329713 di scl oses

a method of BPEBHEPARTHABLAIRP LTSRS - uﬁ%eatgﬁlqnﬂ"ﬁﬁhﬁgﬁé’rﬂ BF°Rn
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trimet hyl al um ntim and™ pen eno and
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of producing a catalyst component by supporting an al um num conpound,

wher ei n adsperaabigionpmesal ntomploeed, anh bordmeog@eund asr genepaldygani c

carrier. However, there is not disclosed the exanple of actually 25
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conponent as @heﬁle&farvebﬂéceﬂtwebé&bkegaktea amethew.off grbhgeage,
there has recently been reported a
a catalyst for olefin polymerization using an aluminum

10 compound wherein a special group is introduced, in place
of aluminoxane and a boron compound, and a transition metal
compound, or using them in combination with an
organoaluminum compound, and a method of producing an
olefin polymer using the same.

15 For example, Japanese Patent Publication(Unexamined)
No. 6-329713 discloses a method of producing an olefin
polymer using a solid component of an aluminum compound
having an electron attractive group, obtained by reacting
trimethylaluminum and pentafluorophenol, and

20 bis(cyclopentadi.enyl)titanium dichloride. There is also
described a method of producing a catalyst component by
supporting an aluminum compound, wherein a special group
is introduced, on an inorganic carrier or organic carrier.
However, there is not disc.losed the example of actually

25 supporting the aluminum compound having an electron
attractive group obtained by reacting trimethylaluminum
with pentafluorophenol, and the polymerization activity in

case of using a supported solid catalyst component as



catalyst for olef in polynerization, conposed of a nodified clay, obtained
by treating a clay mineral with a conpound 5 capabl e of introducing a
cation into layers, as a substitute of alum noxane and a boron conpound, a
nmet al | ocene conpl ex and an organoaluniqﬁqlconpound. For exanpl e, Japanese
Pat ent Publication (Kokai) No.7-224106 di scl oses a nethod of producing an
ol efin 10 polyner using a nodified clay obtained by using ferrocene,
concentrated sul furic acid and synthetic high purity nontrnorillonite,
triisobutylal um num and et hyl enebi s(i ndenyl) zirconi um di chl ori de. However,
many clay mdesatibédvini thegplhbilishapen ¥aspdomi.cl e di aneter and particle
properties and, noreover, olefin polyners obtained by using the clay
m nerals, contai F¥Re¥BORGDURREEE %PPeﬁGF&PtH‘é{t PEER TRPOFASE @nd particle
properties. Th | esChi h h ifie S ed: 1R an
aqueous sol u‘f?ﬁ%f}’%éi%ﬁ%&&ﬁ%abggh“%ﬁ%g%gﬁ% ?%@é?%e%fofhg{?%naglén&neral ,
hovever, wat@lays SIse£Medl by Bredtiudid 1ahoniakebiinwRehy sesékgbhea and
conpl ete renoval of water fromthe nodified clay was required but was
di fficultd 25aphisStkOFUREtOBdIEENGNV/ERELON Linded ayleesq &$ acswssbittete
problens to be solved by the present invention, that is, an object of the
present i nve?f iR QXARR &\ﬂ‘ﬁé bRFPD GUPRHhb et 24l PFRGeLOmPlex
pol yrer havigg e%&egkgg%ogggggn %pb rthghe properties with high activity

? efrn poﬁy

when a catal ys or o ri"zatron obtained by using a transition
et al For example, Japanese Patent Publication (Kokai)

No.7-224106 discloses a method of producing an olefin
10 polymer using a modified clay obtained by using ferrocene,
concentrated sulfuric acid and synthetic high purity
montmorillonite, triisobutylaluminum and
ethylenebis(indenyl)zirconium dichloride.
However, many clay minerals have irregular shape,
15 particle diameter and particle properties and, moredver,
olefin polymers obtained by using the clay minerals,
contain a large amount of irregular matters in shape and
particle properties. There is described that the modified
clay is prepared in an agueous solution to introduce a cation
20 into layers of the clay mineral, however, water is
essentially an inhibitor for olefin polymerization and
complete removal of water from the modified clay was

required but was difficult.

25 DISCLOSURE OF THE INVENTION
Under these circumstances, problems to be solved by
the present invention, that is, an object of the present

invention is to provide particles capable of giving a



conpound is applied to the polynerization acconpanying 5 formation of

pol ymer particles (e.g. slurry polynerization, gas phase pol ynerization,
etc.) by using in conbination with the transition netal conpound, a carrier
consisting of said particles, a catal yst, conponent for olefin

pol ynmeri zation consisting of said parti¢les, a catalyst for 10 olefin

pol yneri zation conprising said particles, and a nmethod for producing an
ol efin, polyner by-using said catalyst for olefin polynerization. To
acconplish the above object, the present inventors have intensively

I nvest i gat edpabpmerahawtihgd éxteplonticshgpéSand phetinlpobyopertids a
transition netal conpound, particularly a nmethod for producing an olefin
pol yner accovéithghieht BetpyiyFeheat fosatedyprafipmh@iefimt i on of pol ymer
particles. .t he gresent L nvent.ors f undéggﬂfied ticles

As | t
obt ai ned by 38ﬂ¥é§??ﬁ8t6P9 S8LRAPEL: PYs WP & SFERFE UM, and
acconpl i shed-tRiBoRKASER! abBYEBH! @B +hRe P! 1 P4 | I @t Pdnd O

nodi fied particles obtained by contacting dry particles(a) with an

or ganonet &l | formathoursl pdplymned pafisiedfieen(eéyga sdaqpoupdighezizhaiong a

functional group containing an active hydrogen or a non-proton donative
Lewi s basi c gafcPRaR&l PGLYBST 1274 18R reledCt-oRYattSIdd i e GRTERANAFRR her

the present inveniion also.relates, to a -10- carrier conprisi sai d
par L1 ¢l oo aPRhRar 8 CEBRRURENE Tor b SPFROBRRy e, T35t 1 BF, CEOTRTTePdg said
particles; asgabahyshak@iclks!,| B RRILYTRZ FomdnerTHd S idik S d
polymerization consisting of said particles, a catalyst for
10 olefin polymerization comprising said particles, and a
method for. producing an olefin polymer by using said
catalyst for olefin polymerization.

To accomplish the above object, the present inventors
have intensively investigated about a method for producing

15 an olefin polymer with a transition metal compound,
particularly a method for producing an olefin polymer
according to the polymerization accompanying formation of
polymer particles. As a result, the present inventors
found modified particles obtained by contacting dry

20 particles with a specific compound, and accomplished the
present invention.

The present inventibn relates to modified particles
obtained by contacting dry particles(a) with an
organometallic compound(b), and subsequently a compound(c)

25 having a functional group containing an active hydrogen or
a non-proton donative Lewis basic functional group, and an
electron attractive group.

Further, the present invention also relates to a



particles(A) and a transition netal conpound(B), or an 5 additional
organonetal | i ¢ .conpound(C) therewith; and a nethod for producing an olefin
polymer with said catalyst for olefin polynerization. The present invention
w Il be explained in detail below (a) Dry particles 10 The nodified
particles of the present invention are obtained by contacting dry
particles(a) with an organonetal |ic conpgund (b), and subsequently a
conmpound (c¢) having a functional group containing active hydrogen or a
non- proton donative Lewi s basic functional group and an 15 el ectron
attractive group. The particlesfta) used herein are dry and substantially
contain no water, and substantially fornms_no al um noxane by contact with
trial kyl al uréatpiepsannriming spdd pagtiches ¢ acaatadypraganeansnt £ed t hose

20 whi ch |y, d . ler,.. A b hayi
ni for m par { PEPELH, RREFHECLEBAOKT SORERAF LY | TS R EC LB AnBe o an
organi ¢ pol yggtal §ser ebe’ dllef its POLYmFIL RS, [ ASmpLLE JRY §agubsSt ance

whi ch can be used ™ 25 as the particlés(a) I1n the present 1 nvention include

i norgani ¢ oxpaetistdsiagnandia dyagneition anskal ayompodndlBY ,Mokeadl s can
al so be used unl ess no problemarises. These inorganic substances nmay be
used in cBnbpdditdpnal organometaklic cemprundof)thberavwishiai andxiade

ca0, 70 BaBFCRRE EPF) PEARSRDE M1 FEFR Gro Limes A atd Fadpdvad |
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The present invention will be explained in detail below.
(a) Dry particles
10 The modified particles of the present invention are
obtaingd by contacting dxry particles(a) with an
organometallic compound({b), and subsequently a compound(c)
having a functional §roup containiﬁg active hydrogen or a
- non-proton donative Lewis basic functional group and an
16 electron attractive group. The particles(a) used herein
are dry and substantially contain no water, and
substantially forms no aluminoxane by contact with
trialkylaluminum.
.As the particles(a), there can be preferably used those |
20 which are generally used as a carrier. A porous substance
having a uniform particle diameter is preferied and an
inorganic substance or an orgaﬁic polymer is preferably
used,
Examples of the inorganic substance which éan be used
25 as the particles(a) in the present invention include
inorganic oxides and magnesium compounds, and clays and
clay minerals can alsc be used unless no problem arises.

These inorganic substances may be used in combination.



Sigerr]-Clerr](Jerr], Sigerr]-Tigerr]-MO etc. Anong these inorganic 5
oxi des, Si 2 and/or Al1203 are preferred. The above inorganic oxide may
contain a snall anmount of carbonate, sulfate, nitrate and oxi de conponents,

such as Na[err]CJerr], Kerr]CJerr], CJerr], MmCJerr],

Na[err]SQerr], Alferr](SOerr])[err], BaSJerr], KNJerr],

My(NO err])[err], AI(NJerr])[err], Na[err]O K[err]O Li[err]O etc. 10

Exanpl es of the magnesi um conpound i ncl ude magnesi um hal i des such as

magnesi um chl ori de, magnesi um brom de, magnesi um i odi de, magnesi um fl uori de

and the |ike; al&pxyiffoestanpled iodesheutioagankt mxydadiediude silogyi de,

et hoxymagnesi um chl ori de, isopropOﬁénggnesiun1ch|oride, 15 but oxynmagnesi um
m

chl oride, ocR&:8smeldFesiZfiR.chT¥P4,dB: 2Be 2nQeBalyToQy ABGIBLXEMT @RI | des
such as phen magnesi um chl qri.d t phenqxy esi.um cpl.qri and the
i ke: a1 Roxy RASREOFneeBLER BLbtHady et | S gptky rabeer oy
but OxymgneSSH%&QOQ"0§i6><—3&mﬂﬁ§b‘}%t_@:etﬁﬂ{bﬂﬁxﬁﬁ&g@gﬁﬁ%&-ﬁ%@&d the like;
aryl oxymagnesi u dueh as phendxyriadnesi um  di - ~met hyl phenoXymagnesi um and
t he |ike; 5magriédéesm saoboxyd dvesAakjchase pegfiegired.| abhat abowregnesi um
stearate and the like. 25 Anong them magnesi um hal i des or

al koxymagnesidasgapicppsidereay aeatadnnessdaldthanenee of ¢r¥bRyABENesi um
is nmore prefer

3 oTOLC P! S8 B UL Sholdeil BlnglonelR oA hacladaclagl
pyrophylite, ch@bg, M8ch) CRaJ§@UPAL A S MBELD, | RNDS, MgQw, ) VeAN RBLj e, a
chlorite group,

Na,0, K,0, Li,0, etc.

10 Examples of the magnesium compound include magnesium
halides such as magnesium chloride, magnesium bromide,
magnesium iodide, magnesium fluoride and the like;
alkoxymagnesiumhalides such as methoxymagnesiumchloride,
ethoxymagnesium chloride, isopropoxymagnesium chloride,

15 butoxymagnesium chloride, octoxymagnesium chloride and
the like; aryloxymagnesium halides such as
phenoxymagnesium chloride, methylphenoxymagnesium
chloride and the like; alkoxymagnesiums such as
ethoxymagnesium, isopropoxymagnesium, butoxymagnesium,

20 n-octoxymagnesium, 2-ethylhexoxymagnesium and the like;
aryloxymagnesiums such as phenoxymagnesium, di-
methylphenoxymagnesium and the like; magnesium
carboxylates such as magnesium laurate, magnesium stearate
and the like.

25 Among them, magnesiunlhalides or alkoxymagnesiums are
preferred, and magnesium chloride or butoxymagnesium is

more preferred.

Examples of the clay or clay mineral include kaolin,



pal ygorskite, kaolinite, nacrite, dickite, halloycite and 5 the |ike. Anong
them snectite, nontnorillinite, hectorite, raponite and saponite are
preferred, and nontrnorillinite and hectorite are nore preferred. It is
necessary that these inorganic substanc are dried to substantially renove
wat er, and those dried by a 10 heat treatfent are preferred. The heat
treatrment is normally carried out at the tenperature of 100 to 1500[err]C,
preferably 100 to 1000[err]C, and nore preferably 200 to 800[err]C There
can be used a nethod of passing the heated inorganic substance through a
dried inert @gentonige nikitagd clagpn)gdéromé eléyxedlibpwanate for a few
hours or nore, or a method of evacuating for several hours, but the nethod
i s not |init&dsingeriia agyyrahylite ditades era ohichegraBPgafi c substance is

preferably from5 ta.1Q0Q [err nore preferably 2 from10 to 500 [err]
m and nost BP@ﬁﬁQﬁﬁ%bﬁq%ﬂg:ﬁ#QQEUIXFTQ$§?{h¥eTh% 58}8r6gﬁuﬁ€°P§'
preferably nefalyess dilia Oxhollihg teand pr 10014 The
specific surfacé area is pre?erabitf frgﬁ?gigef o&%(g%%p%%e%%ég}fb and a{rrr%ire
preferabl ¥y f tdva 1GKket.0 AAOnD] ehepy,gsmeotite, Adrtmomt Phinttepl ymer used as

the particles(a) in the present invention, any organic polynmer may be used
and a ni xt ur 8esttoRiher BaRRIELtE andFAROpLES ne¥e npyefiessede asdd. As the

organ © POV Pl SO R TN Feo modZpupctignal or ot
Exanpl es of the funcid gideBLMp LR&L UdRes&NERLLEEN 16" QUBsTARRISNI G

dried to substantially remove water, and those dried by a

10 heat treatment are preferred. The heat treatment is
normally carried out at the temperature of 100 to 1500°C,
preferably 100 to 1000°C, and more preferably 200 to 800°C.
There can be used a method of passing the heated inorganic
substance through a dried inert gas (e.g. nitrogen, argon)

15 at a fixed flow rate for a few hours or more, or a method

| of evacuating for several hours, but the method is not
limited.
The average particle diameter of the inorganic

substance is preferably from 5 to 1000 &« m, more preferably

20 from 10 to 500 4 m, and most preferably from 10 to 100 u«
m. The 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 1000 m*/g, and more preferably
from 100 to 500 m?/g.

25 As the organic polymer used as the particles(a) in the
present invention, any organic polymer may be used and a
mixture of plural kinds of organic polymer may also be used.

As the organic polymer, an organic polymer having a



active hydrogen and a non-proton donative Lew s basic 5 functional group.
As the organic polynmer which can be used as the particles(a), a polyner
having a functional group containing active hydrogen or a non-proton
donative Lew s basic functional group ﬂﬁ preferred. The functional group
caont ai ning active hydrogen may be 10 any one containing an active hydrogen,
and is not specifically limted. Specific exanples thereof include a
primary am no group, secondary am no group, imno group, am de group,

hydr azi de group, am di no group, hydroxy group, hydroperoxy group, carboxyl
group, fornyfugonipnadardxanyy |cafabiout seddoimg withd gheup, sulfinic acid
group, sulfenic acid group, thiol group, thiofornyl group, pyrrolyl group,

i m dazol yl geFgRnomeiarildygd compomnd (Rdaisl prefesupd - c HXRERIST Qf &8 and
the like. A t.he a primar. 1 N0 grou secondary aningQ.grQup, imno
group, am de WPSIROIAG AR PATRIRE TOINyHORF bupt OBk, SoRyRLEFBED.

sul fonic aci cqUP Hydridyell HPUP nSnPELSESH Edonde PhbMBEYi8NHAYiEN OUP,
secondary am no group, imno group, am'de group or hydroxy group is

parti cul afd y funeftdrored gfhape ghsujise oagahdcsphdbyméniwddoli thndbdalsegien at om
or a hydrocarbon group 25 _having 1 to_20 carbon atons. The non-proton
donative Lewid§ B paridiclies(a) qroRe LylphEaying @nh&unsidionglogFondi ng a

Lewi s basic %oorntti an .cont %itni g, %c%i ve_h droo jen. at om, an iivs QAisg
speci 11 cal |y Eomtaipiy oRied Y uddrBa 85 A N Bl ard, By
group, N-subyadildl ehrdt G0l YdrdipUuts prsedstéguted indazolyl group,
nitrile group, azido group, N-substituted imno
The functional group containing active hydrogen may be .
10 any one containing an active hydrogen, and is not
specifically limited. Specific examples thereof include
a primary amino group, secondary amino group, imino group,
amide group, hydrazide group, amidino group, hydroxy group,
hydroperoxy group, carboxyl group, formyl group, carbamoyl
15 group, sulfonic acid group, sulfinic acid group, sulfenic
acid group, thiol group, thioformyl group, pyrrolyl group,
imidazolyl group, piperidyl group, indazolyl group,
carbazolyl group and the like. Among them, a primary amino
group, secondary amino group, imino group, amide group,
20 hydroxy group, formyl group, carboxyl group, sulfonic acid
group or thiol group is preferred. A primary amino group,
secondary amino group, imino group, amide group or hydroxy
group is particularly preferred. These groups may be
substituted with a halogen atom or a hydrocarbon group
25 having 1 to 20 carbon atoms.
The non-proton donative Lewis basic functional group
may be any functional group having a Lewis basic portion

containing no active hydrogen atom, and is not specifically



group, N, N-substituted am no group, N, N-substituted 5 am noxy group,

N, N, N-substituted hydrazino group, nitroso group, nitro group, nitroxy
group, furyl group, carbonyl group, thiocarbonyl group, alkoxy group,

al kyl oxycar bonyl group, N,N—substitutegl_arbanDyI grop, thioal koxy group,
substituted sul finyl group, substituted sulfonyl group, 10 substituted.

sul fonic acid group and the like. A heterocyclic group is preferred, and an
aromatd ¢ heterocyclic group having an oxygen atom and/or a nitrogen atomin
the ring is nore preferred. Anong them pyridyl group, N-substituted

i m dazol yl griouptexhd SypexifSitc extaagles thdaxeofl igcduge pyrigel tgmadps |y
preferred and pyridyl group i s nost_preferred. These groups may he

subst i t ut ed Nr¥HPEEHEF R BLRFOIYA BYAHBe albEHOS IR Hesl iAgaF Yy 220
car bon at oms, . J %QP%‘Ph&fgwﬁpf ggmgﬁs_aggglkg%ouR_%%%ts%'i@u%%da%di\ﬁo 20

hydr ogen or ON-5f 0t OF tonatT ver L dncti-onal "group IS n

speci fical | ygtdumd | o, NDsthbs€iLaeé8r ahkivof GeBup, Ok, A s sHhited
andnnrepreferaplyfron10.1 to 20 nmol /g, in ternms of a nolar anmount of the

functi onad caEeimpoxegmpugd, Vh,rgabist ipatedehyd28zino gifbep prgicmraseol yner
havi ng said functional group can be obtained, for exanple, by polynerizing -
a monomer hBF P a FIAED | TP bk CEht W ihg fdb?YJveglfﬁléﬁ’og@i-P %l non-

Dt B Sonel b S SV B B 984D, 5P B e TET o
nononmers W tdirduls) Qb N-1 e POt i d Z5dhSy ITNEHE] o Dkd3P HFouP) e
p0|ynErlzab|:Lbstituted sulfinyl group, substituted sulfonyl group,
10 substituted sulfonic acid group and the like. A
heterbcyclic group is preferred, and an aromatic
heterocyclic group having an oxygen atom and/or a nitrogen
atom in the ring is more preferred. Among them, pyridyl
group, N-substituted imidazolyl group and N-substituted
15 indazoyl groups are particularly preferred and pyridyl
group is most preferred. These groups may be substituted
with a halogen atom or a hydrocarbon group having 1 to 20
carbon atoms.
The amount of the functional group containing active
20 hydrogen or non-proton donative Lewis basic functional
group is not specifically limited, bu£ is preferably from
0.01 to50 mmol/g, and more preferably from 0.1 to 20 mmol/g,
in terms of a molar amount of the functional group per g
of the organic polymer.
25 The organic polymer having said functional group can
be obtained, for example, by polymerizing a monomer having
a functional group containing active hydrogen or a non-

proton donative Lewis basic functional group, or this



unsat urated bonds. 5 Exanpl es of the nononer having a functional group
contai ning active hydrogen or a non-proton donative Lew s basic functional
group include the above nononmer having a functional group containing active
hydr ogen, and a pol yneri zabl e unsat ur at group or nononer having a 10
functional group having a Lewi s basic portion containing no active

hydr ogen, and a pol yneri zabl e unsaturated group. Exanples of the

pol yner.i zabl e unsaturated group include al kenyl groups such as vinyl group,
allyl group and the like; al kynyl groups such as ethyne group and the I|iKke.
15 Exanpl es aqiordtermamimanhoaerngofoiefCt A 1iHrdume ,COAt Bs Priefearttdd e
hydrogen and a pol ynmeri zabl e unsaturated group include a vinyl

gr oup- cont ai ihFRe kemer bae nehe vahgve gnenemesst wilthng sxossdankiad ne,

vi nyl group-containin Il de_conpound and vi nyl group-containi.n ydr oxy
comyound. -0 BT Lo el et STRe: Boy ST FHBLOR. [PLE: RONyPEHERbLe

N- ( 2- pr openyl ' - nyl ) - N-nmet hyl am ne, N-(2-
propenyl)-Nw#ggaﬁggﬁﬁéélqééﬁﬁénylanide, 2- propenyl am de,

N- et hyl - (8- et hergxamplde, o #RehpbnbRepr baeiylg arifimctiondl ajrenall ,
2-propen-1-ol, 3-buten-1-ol and the like. 25 Speci fic exanples of the
nmononer havi MPREEFUHAY GRilive dydregemgraaleonsphatoe ¢enatbve deawis ni ng

g oot o R R ) K T B 0 B L4
Il (e ieb bl pisseby fbReBLiSh ROBESESnyRNCA BT o0 o

polymerizable unsaturated group or monomer having a

10 functional group having a Lewis basic portion containing
no active hydrogen, and a polymerizable unsaturated group.

Examples of the polymerizable unsaturated group

include alkenyl groups such as vinyl group, allyl group and
the like; alkynyl groups such as ethyne group and the like.

15 Examples of the monomer having a functional group
containing active hydrogen and a polymerizable unsaturated
group include a vinyl group—éontaining primary amine, vinyl
group-containing secondary amine, vinyl group-containing
amide compound and vinyl group-containing hydroxy compound.

20 specific examples thereof include N-(l-ethenyl)amine,
N-(2-propenyl)amine, N-(l-ethenyl)-N-methylamine, N-(2-
propenyl)-N-methylamine, l1-ethenylamide, 2-propenylamide,
N-methyl-(l-ethenyl)amide, N-methyl-(2-propenyl)amide,
vinyl alcohol, 2-propen-1-o0l, 3-buten-1-ol and the like.

25 Specific examples of the monomer having a functional
group having a Lewis basic portion containing no active
hydrogen, and a polymerizable unsaturated group include

vinylpyridine, vinyl(N-substituted)imidazole and



speci fic exanpl es thereof include ethylene, propylene, 5 butene-1,
hexene-1, 4-nethyl-pentene-1, styrene and the |ike. Anmong them ethylene or
styrene is preferred. Two or nore kinds of these nononers may be used.
Specific exanples of the crosslinking pg%ynerizable nononer having two or
mor e pol ymeri zabl e unsaturated groups IO0™include divinyl benzene and the

| i ke. The average particle dianmeter of the organic polyner is preferably
from5,to 1000 [err] m and nore preferably from10 to 500 [err] m The
pore volune is preferably not less than 0.1 m /g, and nore preferably 0.3

to 10m /g. Vhaysp&cisibstitured)derRiaadcdae) S preferably from 10 to 1000
n2/ g, and nore preferably from50 to 500 nferr]/g. (b) Organonetallic
conpound The or gaBbather mopemessnbaybngus polymeriaaplesensatuvatnedon is

an organonetal | ic compound represented by the 20 foll ow.ng geneyal formula
(1): R[err][gFP]JRXFQgB']“?@rﬁt[%é’ ne'(lc}‘f’%(ﬁél’@i And %éﬁr&é‘%t’saé’ tal atom
of the 2nd, L@l 1 LAl PAC
1993); Rlerr %tregﬁ'?ége%%{ls&m l%%rtgi;eaﬁ%gfn%g?éoﬂgd%a%%f?&%b%%ggg%%%lﬁj'atom; 25
or a hydr gcapu@emey-1gr tiexdi-1g 4l-riet AP -GReiten &L D'bs ByitleRe phtidathey of
Rlerr] may be the sane or different; X represents a hal ogen atomor a
hydrogen at oAfike.r epmengntien, reibeienatosistiynenddeppedeyined.0 TWe [err]
g; and g is a valenc unber of the netal atom%. A above

u

. -17-
preferably iREl BGES g_lﬁ‘&soﬁfat S& MARMEA B BRgESfum atom zinc atom
and the like. WeB,A-i¥iR examples of the crosslinking polymerizable

monomer having two or more polymerizable unsaturated groups
10 include divinylbenzene and the like.
The average particle diameter of the organic polymer
is preferably from 5 to 1000 4« m, and more preferably from
10 to 500 g m. The pore volume is preferably not less than
0.1 ml/g, and more preferably 0.3 to 10ml/g. The specific
15 surface area is preferably from 10 to 1000 m’/g, and more
preferably from 50 to 500 m%/g.
(b) Organometallic compound
The organometallic compound (b) used in the present
invention is an organometallic compound represented by the
20 following general formula (1):
RUAX,., (1)
(wherein A represents a metal atom of the 2.nd, 12th or 13th
Group of the Periodic Table of Element(IUPAC 1993); R!
represents a hydrocarbon group having 1 to 20 carbon atoms
25 or a hydrocarbonoxy group having 1 to 20 carbon atoms and
a plurality of R! may be the same or different; X represents
a halogen atom or a hydrogen atom; n represents a number

satisfying the expression 0 < n £ g; and g is a valence



boron atom or al um num atom the valence nunber is 3 (g=3)m 5 and when A
I S magnesi um atom or zinc atom the val ence nunber is 2(g=2). Wen Ais a
boron atom R[err] is preferably the hydrocarbon group descri bed above, and
speci fic exanples of thereof include trialkylboranes such as
trinmet hyl borane, triethyl borane, tripropyl borane, tributyl borane, 10

tri phenyl borane and the |ike; dialkyl halideberanes dial kyl hal i dobor anes
such as di et hyl chl orobor ane, di et hyl chl oroborane, dipropyl chl oroborane,
di butyl chl or oborane, di phenyl chl oroborane and the |ike;

di al kyl hydr i niahise anef sthé metdilnmatbwl.hydri doborane, 15

di et hyl hydri dobor ane, di propyl di hydri doborane, di butyl hydri dobor ane,

di phenyl hydr i doborBrRPQuRl REREeFadRlY 4 nG ) ¥ies| @ PP Rt Qic A hgminum

met hyl di chl or oborane. et hyl dichl oroborane, propyl.di chlorohorane, .

bt y1 di chl o SEORATREIRTETOR AT o OHer dreemprd e e 2Rt fhed a i s
an al um num s eah HR 61 4 Tl RiRbabhy, {he vIEREhEAB B d@sgimbed
above, and specific exanples of thereof include trialkylalumnuns such as
tri met hyl &l uvandwhen A it hygaesiumehomn oir-aingaapyl, athervalence number
triisopropylalumnum tri-n- 25 butylalum num triisobutylal um num
tri-n-hexyl at®in? han? andWheR Pi kE; adPorep AteW/nEm hEl PgeSesgPhyashe

di met hyl al umj num.chl ori de, diethyl alym,n halid |- _hzbro | upl num
Chi'or er o PEARPEREPaR Srat A oriHEY 4Ebvay| dfa fbecte Pl Bap aL
chloride, digeherdoa ine DEdge eignidabdtiadedsurhald et mMer 6Pl Bbirdaeand the

| i ke; al kyl al um num di hal i des.such as net hyl al um num di chl ori de,
et hyl al um nubriethylborane, tripropylborane, tributylborane,

10 triphenylborane and the like;

dialkylhalidoboranes such as dimethylchloroborane,
diethylchloroborane, dipropylchloroborane,
dibutylchloroborane, diphenylchloroborane and the like;
dialkylhydrideborane such as dimethylhydridoborane,

15 diethylhydridoborane, dipropyldihydridoborane,
dibutylhydridoborane, diphenylhydridoborane and the like;
alkyldihalideborane such as methyldichloroborane,
ethyldichloroborane, propyldichloroborane,
butyldichloroborane, phenyldichloroborane and the like.

20 _ When A is an aluminum atom, R' is preferably the
hydrocarbon group described above, and specific examples
of thereof include trialkylaluminums such as
trimethylaluminum, triethylaluminum, tri-n-
propylaluminum, triisopropylaluminum, tri-n-

25 butylaluminum, triisobutylaluminum, tri-n-hexylaluminum
and the like; dialkylaluminum halides such as
dimethylaluminum chloride, diethylaluminum halide, di-

n-propylaluminum chloride, diisopropylaluminum chloride,



di chl oride, n-propyl al um num di chl oride, 5 isopropylal um nundi chl ori de,
n- but yl al um nundi chl ori de, i sobutyl al um num di chl oride, n- hexylal um num
di chl oride and the |ike; dialkylalum numhydri des such as

di met hyl al um nunhydri de, di ethyl al um nugRydrido, di-n-

pr opyl al um nurmhydri de, diisopropyl al um'ntimhydride, di- 10

n- but yl al um numhydri de, dii sobutyl al um numhydri de, di -

n- hexyl al um numhydri de and the like. Trialkylalum nuns are preferred, and
trimethyl al um num triethylalum num triisobutylal um num

tri-n-butyl adfishrbotgld lumintahekydai da) Rldbsaba tydrad ubi mune il oedde/nong
them trinmethylalumnum_ triethylalum numand triisobutylal unm num are
particul ar| ydprariergdalwpdaun chlorigithandiihe ok key ealkylalynénerapl y

t he hydrocar Qo rrqup descri bed .abov and_speci.fic exanple Q_of thereof
el e df ot AYPRAGREBAHAT BF TEIX PH HUBHBeR Sheme e 1 PR Latdnghabe | <

al so included;dih1R3:Rut 0 Mg&ﬁﬁﬁéi ¥ i I s the hydrocarbonoxy
group descrigéghégg&gg'Aﬁd, n%EQ%gﬁg%hé¥?€§§¥%&e err] is preferably the
hydr ocar bén gsoppopedaludctuabdiiehlanids peacibutsy 128 wexiangm ds chiloirhdegof

i ncl ude diethylzinc_and the |ike. The organonetallic qonpoundéb) i's nore
preferably ahSebysiéaluminym ddrpderddendnor hersbeluningmpeirllozadean

Functi onal oFB CEBndaing AarYOE HHIOUUN 4 {95 MSHR o8 donat ve Lew s
basi ¢ functi gRak+8598Rund Ay & il I A Ay Petdn{En G @rido, di-n-
propylaluminumhydride, diisopropylaluminumhydride, di-
10 n-butylaluminumhydride, diisobutylaluminumhydride, di-
n-hexylaluminumhydride and the like.

Trialkylaluminums are preferred, and
trimethylaluminum,triethylaluminum,triisobutylaluminum,
tri-n-butylaluminum and tri—n;hexylaluminum are more

15 preferred. Among them, trimethylaluminum,
triethylaluminum and triisobutylaluminum are particularly
preferred.

When A is a magnesium atom, R' is preferably the
hydrocarbon group described above, and specific examples

20 of thereof include diethylmagnesium, di-n-butylmagnesium
and the like, and there is also included di-n-
butoxymagnesium in which R' is the hydrocarbonoxy group
described above. And, when A is a zinc atom, R! is preferably
the hydrocarbon group described above, and specific

25 examples of thereof include diethylzinc and the like.

The organometallic compound(b) is more preferably an
organoaluminum compound and organobordn compound, and an

organocaluminum compound is most preferred.



The functional group containing active hydrogen or 5 non-proton donative
Lew s basic functional group of the conpound(c) used in the present

i nvention normally reacts with the organonetal | ic conmpound. The functi onal
group containing active hydrogen and nog%Qroton donative Lew s basic
functional group are the 10 sane as tho descri bed herein-above. The
conpound(c) has an electron attractive group, but a substituent constant
[err] of Hammett's rule can be used as an index of the electron attractive
group. A functional group wherein the substituent constant [err] of
Hamrett's rul (e )l Eonpquosd thavd mepra €smotdonal igrew] exntaimintg acitiwe gr oup.
Specific exanples of the electron attractive group include a fluorine atom
chl ori ne at oRAYHIRERh OB P MACTTHAC IR tdpan dayticupasiia fangtdgnalphenyl
group, acetyl _graoup,_.carbon roup, ionyl_grou sul fone group, 20

car boxyl groéﬁgﬁﬁﬁ fﬂgf]?ﬁégi?ékY%g %%ﬂﬁ%ﬁ%ﬂY%)?rghPunctional gr oup
containing active tHErRGRA. AR HBP! S PN | dee LI RyRABLENT UaCti Onal
group may be the.sane. And, the conpound(c) may have pIura? ki nds and/or a
plurality »f domgirotiml dpmatbve SLewhs abasihg Aahctéohwudr ggenpoobfnamepr ot on
donative Lewi s basic _functional groups, and electron attractive groups.
Exanpl es of tIREORJHFHURL BT A& gﬁé REEFRBL HHphi ol 1oxmabhn | zeagitenol s,
t hiol s, thiogﬁjgﬂéhquer§ Iig ﬂgids -20a and sul fonic acids, having an
el ectron attract]ve group "Eha-2ne'ti KB™PIHR  conpound (c) is preferably a

conpound representi@@t functional group containing active hydrogen and
non-proton donative Lewis basic functional group are the
10 same as those described herein-above.

The compound(c) has an electron attractive group, but
a substituent constant O of Hammett’s rule can be used as
an index of the electron attractive group. A functional
group wherein the substituent constant O of Hammett’s rule

15 is positive corresponds to the electron attractive group.

Specific examples of the electron attractive group
include a fluorine atom, chlorine atom, bromine atom,
iodine atom, cyano group, nitro group, phenyl group, acetyl
group, carbonyl group, thionyl group, sulfone group,

20 carboxyl group and the like.

In the compound(c), a functional group containing
active hydrogen and a non-proton donative Lewis basic
functional group may be the same. And, the compound(c) may
have plural kinds and/or a plurality of functional groups

25 containing active hydrogen or non-proton donative Lewis
basic functional groups, and electron attractive groups.

Examples of the compound(c) include amines, phosphines,

alcohols, phenols, thiols, thiophenols, carboxylic acids



by the follow ng general formula (2): 5 General fornula (2)
Rlerr][err]ZH err][err][err] (wherein R err] represents an el ectron
aftractive group or a group containing an electron attractive group; Z
represents an atomof the 15th or 16th g%@yp of the Periodic Table; H
represents a hydrogen atom and z represénts a val ence 10 of Z, provided m
is 1 when z is 2 and mis 1 or 2 when z is 3). Exanples of the group
containing an electron attractive group in R err] of the general formula
(2) include a hal ogenated al kyl group, hal ogenated aryl group, cyanated 15
aryl group, nandeaselfemyt gebdp, kstengoaowledtréheatikect Specyfodep,
exanpl es of the_ hal ogenated al kyl group include fluoronethyl group,

chl or onet hyl @H%u%?eb¥bhﬁﬂethyl group, iodomethyl group, difluoronethyl

group, dichl oronet rou IL,broponet hyl qroup, diiodonet hyl 20 grqQup,
trifluoromethyl gr%%,&gﬂog%%égﬁefﬁﬁr%ﬁ%lx B 5?8%%&9@?35?%%8‘38
triiodonet hylp@rond, £81 2owing! Gehe2aeERYnudE0YR:) 2, 2, 2-tri chl or oet hy!
group, 2,2,2-tribronoethyl gfodp, 2,2,2-trii1odoethyl group,

2, 2,3, 3, 3-pertai¢val ofoopylagl2yp, 2, 2, 3RBz&; 25 pentachl oropropyl group,
2,2,3,3, 3-pent abronppr opyl group, 2,2, 3,3, 3-pentai odopropyl group, 2,2,2-
trifluoro-1-tYAeXRid Rt FARRERANtH @b elegtron attractive group or a

trichloro-1-trj [ t.hyl et hyl -arqu 2 2-tribrono- -21-

1-tribr onnrreti%f?@ %ﬁ?lr{%rl%ﬁlg %‘?{fl%ﬁqﬁquba‘&%{?c%ﬁ’ﬁo%m hyl eTPRFSgRbsp,

1-1 1-1 é, g, g: ﬁé;ﬁﬁ%ﬁrg 2t'hé rlgﬁw%fmﬁml@f&ﬁyloﬂr%@eriodic Table;
I H represents a hydrogen atom; and z represents a valence

10 of 7z, provided m is 1 when z is 2 and m is 1 or 2 when z
is 3).

Examples of the group containing an electron
attractive group in R? of the general formula (2) include
ahalogenatédalkylgroup,halogenatedarylgroup,cyanated

15 aryl group, nitrated aryl group, ester group and the like.

Specific examples of the halogenated alkyl group
include fluoromethyl group, chloromethyl group,
bromomethylgroup,iodomethylgroup,difluoromethylgroup,
dichloromethyl group, dibromomethyl group, diiodomethyl

20 group, trifluoromethyl group, trichloromethyl group,
tribromomethyl group, triiodomethyl group, 2,2,2-
trifluoroethyl group, 2,2,2-trichloroethyl group,
2,2,2-tribromoethyl group, 2,2,2-triiodoethyl group,
2,2,3,3,3-pentafluoropropyl group, 2,2,3,3,3-

25 pentachloropropyl group, 2,2,3,3,3-pentabromopropyl
group, 2,2,3,3,3-pentaiodopropyl group, 2,2,2-
trifluoro-l-trifluoromethylethyl group, 2,2,2-

trichloro-1l-trichloromethylethyl group, 2,2,2-tribromo-



trichl oronet hyl propyl group, 1,1, 3,3, 3-hexabrono-2- 5 tribrononethyl propyl
group, 1,1, 3,3, 3-hexai odo-2- triiodomethyl propyl group and the I|ike.

Speci fic exanpl es of the hal ogenated aryl group include 2-fluorophenyl
group,. 3-fluorophenyl group, 4- quorogﬂﬁnyl group, 2-chl orophenyl group,
3-chl orophenyl 10 group, 4-chlorophenyl "group, 2-bronophenyl group, 3-
bronophenyl group, 4-bronophenyl group, 2-iodophenyl group, 3-iodophenyl
group,. 4-i odophenyl group,.2,6- difluorophenyl group, 3,5-difluorophényl
group, 2,6- dichlorophenyl group, 3,5-dichlorophenyl group, 2,6- 15
dibronDphenyl—@mihmmeWQEHYbebhpbhgnqtpgrBu2,22tﬁiiddbedephenyl group,

3, 5- d||odophenyl roup, 2,4, 6- trlfluoro hen group, 2,4, 6-trich|oropheny|
group, 2,4, 6=%¥} ?ﬁﬁﬁ#ﬁ%??hg}oﬁﬁ°u214 6- tiv%oéoﬁﬁ@ﬁ??f PBEB“ -

pent o | or OSBRI PEBEBGI oG PBREDY) 91318, S28 e aampneny

3- (tr|f|UOF0@&&&hidf$ﬁ@%hyﬂpﬁépyl4g£bﬁpf|NQE?BEBDBLhBQQB&bnﬁﬁQMP 2, 6-
dl(trlfluoronethyl)phenyl group, 3,5- trifluoronethyl)phenyl group,
2,4, 6- 2Eﬂntiibrémmmemelpybpphegybugpomplaad3naehbxheodsmaﬂf|c exanpl es

of the cyanated,ar I ggoup |nclude02 cyggogh igk%roup,_S-cyanopheny

group, 4 cyéﬁﬁhﬂ@ﬁ%ﬁ BUBTIRYL t BEOPPKE! peci fic exanpl es of the

Z'tmrf‘? gghgm g:o ! da%iéf'dé’xﬁﬁieéé opPepyl RLPYBendtlh! LLPREQ¥LuY OUP.
include 2-fluorophenyl group, 3-fluorophenyl group, 4-
fluorophenyl group, 2-chlorophenyl group, 3-chlorophenyl

10 group, 4-chlorophenyl group, 2-bromophenyl group, 3-
bromophenyl group, 4-bromophenyl group, 2-iodophenyl group,
3—iodophényl group, 4-iodophenyl group, 2,6-
difluorophenyl group, 3,5-difluorophenyl group, 2,6-
dichlorophenyl group, 3,5-dichlorophenyl group, 2,6-

15 dibromophenyl group, 3,5-dibromophenyl group, 2,6-
diiodophenyl group, 3,5-diiodophenyl group, 2,4,6-
trifluorophenyl group, 2,4,6-trichlorophenyl group,
2,4,6-tribromophenyl group, 2,4,6-triiodophenyl group,
pentafluordphenyl group, pentachlorophenyl.group,

20 pentabromophenyl group, pentaiodophenyl group, 2-
(trifluoromethyl)phenyl group, 3-(trifluoromethyl)phenyl
group, 4-(trifluoromethyl)phenyl group, 2,6-
di(trifluoromethyl)phenyl group, 3,5-
di(trifluoromethyl)phenyl group, 2,4,6~

25 tri(trifluoromethyl)phenyl group and the like.

- Specific examples of the cyanated aryl group include
2-cyanophenyl group, 3-cyanophenyl group, 4-cyanophenyl
group and the 1like. |



Specific exanples of the ester group include 5 nethoxycarbonyl group,

et hoxycar bonyl group, n- propyl oxycarbonyl group, isopropyl oxycarbonyl
group, phenoxycarbonyl group, trifluoromethyl oxycarbonyl group,

pent af | uor ophenyl oxycar bonyl group and % e like. R2 of the general formula
(2) is preferably a 10 hal ogenat ed al kyf“or hal ogenated aryl group, nore
preferably a fluoronmethyl group, difluoronethyl group, trifluoronethyl
group,- 2,2, 2-trifluoronethyl group, 2,2,3,3,3-pentafluoronethyl group,
2,2,2-trifluoro-1- trifluoronethylethyl group, 1,1,1, 3,3, 3-hexafluoro-2- 15
trifluoromethyl prepytifiocuxanplesidpenylitgatsay azyd- ggohipbubnophdayl
group, 3,5-difluorophenyl group, 2,4,6- trifluorophenyl group or

pent af | uor opheR}ErgPBEpY LnBrevupr e Sendtinprheniiy |arumet 4yt igrephenyl
2,2,2-trifluoro-1- _tri buo onet hyl et hyl group, 1,1,1, 3,3, 3-hexafluoro-2- 20
triquoronetﬁ§?BPoﬁ§P é Suglgﬁ‘pentafluorophenyl group. Z in the general
formila (2) repressotssas skampebs! Be LAbNledtelbldrddPumaiuddie Periodic
Tabl e, and H represents a hydrogen atom Specifi ¢ exanples of Z include a
ni trogen &t omethbrgphgboayat aioupyygthoxiyearbonlylrgrdw) amd the |ike. 25
Among them a nitrogen atom or oxygen atomis preferred and an oxygen atom
i s nore pref REPPHIOXYERpPPa¥At §TRUPal dFEPTEPYAORYFARBRRD} eJX9UPs 3 when Z
is a nitrogen, atom or E Bhgsghorus at o mheregﬁ 1Z S -2%; 2 when Z is
am oxygen at BREBPXECEGPPAY LaPhRIP M L1 A1 YpEAmStRE 19X YGREPORY L HFPEPT o 2
when z is 3. Speakl L6reyRBRLESxYbalrlbBnYT DU SHd batk asifor the

R? of the general formula (2) is preferably a

10 halogenated alkyl or halogenated aryl group, more
preferably a fluoromethyl group, difluoromethyl group,
trifluoromethyl group, 2,2 ,2—trifluoromethyl- group,
2,2,3,3,3-pentafluoromethyl group, 2,2,2-trifluoro-1-
trifluoromethylethyl group, 1,1,1,3,3,3-hexafluoro-2-

15 trifluoromethylpropyl group, 4-fluorophenyl group, 2,6-
difluorophenyl group, 3,5-difluorophenyl group, 2,4,6-
trifluorophenyl group or pentafluorophenyl group, more
preferably a trifluoromethyl group, 2,2,2-trifluoro-1-
trifluoromethylethyl group, 1,1,1,3,3,3-hexafluoro-2-

20 trifluoromethylpropyl group or pentafluorophenyl group.

Z in the general formula (2) represents an atom of the
15th or 16th Group of the Periodic Table, and H represents
a hydrogen atom. Specific examples of Z include a nitrogen
atom, phosphorus atom, oxygen atom, sulfur atom and the like.

25 Among them, a nitrogen atom or oxygen atom is preferred and
an oxygen atom is more preferred.

z represents a valence of Z2. For example, z is 3 when

Z is a nitrogen atom or a phosphorus atom, whereas, z is



conpound(c) include di (fluoronethyl)amne, 5 di(chloronethyl)am ne,

di (brononet hyl ) am ne, di (i odonet hyl)am ne, di (difl uoronethyl)am ne,

di (di chl oronmet hyl ) am ne, di (di brononet hyl )am ne, di (dii odonethyl)am ne,
di (trifluoronethyl)amne, di(trichloro hyl ) am ne,

di (tribrononethyl)am ne, 10 di(triiodoffet hyl)am ne,
di(2,2,2-trifluoroethyl)amne, di(2,2,2-trichloroethyl)amne, di(2,2, 2-
tribronoethyl)am ne, di(2,2,2-triiodoethyl)am ne,

di (2, 2, 3, 3, 3-pent af | uor oopropyl ) am ne, di (2,2, 3, 3, 3-

pent achl or op2 optyén aZn e, amlicx; g rB,ax,cir oS ap enillFmrompinpyh) 481 heyhen
di(2,2,3,3,3- pentai odopropyl)anine, di(2 2 2-trifluoro-1-
trifluoromethytet Byl Yaﬁfﬁésrdm( 252 1 oy 2o Mih@no 21 is 3.

trlchlorone;hylet€¥eé ?¥%%éﬁ%%ﬁéqé#%§[onn 1- dLEEQE%F%FEth gt@xé)anine,

di(2,2,2-triiodo

di(1,1,1,3, 3¢ gsesﬁ&keqrgnalua@ tahteczm@s%métmqsﬂral ,
di(1,1,1,3, exachl oro- 2-trichl oromnet hyl propyl)an1ne di(1,1,1,3,3,3-

hexabr onob 2- di(bhmanambbyymoamihkanudenmmbMethyIadhihe
hexai odo-2-triiodoneth )am ne, di (2- 25 fluorophenyl)am ne,

di (3-fl uor opqiﬂahs;mslawehéygdla{unefA dér spfdmprrmetiy L J@minesh! or ophenyl ) ami ne,

G (3 o or OBRERYLASHL Ul 1260 RIS Al B i Py ) e

4 {2 5o somcs o e sy e
di(trichloromethyl)amine, di(tribromomethyl)amine,

10 di(triiodomethyl)amine, di(2,2,2-trifluoroethyl)amine,
di(2,2,2-trichloroethyl)amine, di(2,2,2-
tribromoethyl)amine, di(2,2,2-triiodoethyl)amine,
di(2,2,3,3,3-pentafluoroopropyl)amine, di(2,2,3,3,3-
pentachloropropyl)amine, di(2,2,3,3,3-

15 pentabromopropyl)amine, di(2,2,3,3,3-
pentaiodopropyl)amine, di(2,2,2-trifluoro-1-
trifluoromethylethyl)amine, di(2,2,2-trichloro-1-
trichloromethylethyl)amine, di(2,2,2-tribromo-1-
tribromomethylethyl)amine, di(2,2,2~triiodo-1-

20 +triiodomethylethyl)amine, di(1,1,1,3,3,3-hexafluoro-2-
trifluoromethylpropyl)amine, di(1,1,1,3,3,3-hexachloro-
2-trichloromethylpropyl)amine, di(1,1,1,3,3,3-
hexabromo-2-~tribromomethylpropyl)amine, di(1,1,1,3,3,3~
hexaiodo-2-triiodomethylpropyl)amine, di(2-

25 fluorophenyl)amine, di(3-fluorophenyl)amine, di(4-
fluorophenyl)amine, di(2-chlorophenyl)amine, di(3-
chlorophenyl)amine, di(4-chlorophenyl)amine, di(2-

bromophenyl)amine, di(3-bromophenyl)amine, di(4-



di (2, 6-di chl orophenyl )am ne, di (3,5- 5 dichlorophenyl)am ne,

di (2, 6-di br onophenyl ) am ne, di (3, 5-di bronophenyl ) am ne,

di (2, 6-di i odophenyl)am ne, di(3,5-diiodophenyl)am ne, di(2,4, 6-
trifluorophenyl)am ne, di(2,4,6-trich|0£2phenyl)anine,

di (2,4, 6-tribronophenyl)am ne, di(2,4,6%710 triiodophenyl)am ne,

di (pent af | uor ophenyl ) am ne, di (pentachl or ophenyl)am ne,

di (pent abr onophenyl ) am ne, di (pentai odophenyl)am ne, di (2-(trifluoronethyl)
phenyl )am ne, di (3-(trifluoronethyl)phenyl)am ne, di(4-
(trifluoronebhyghpphenyl)antine, di(2~6.odbphinktlr)ian e ordt {84 ) phenyl ) amn ne,
di (3,5- di(trifluoronethyl)phenyl)amne, di(2,4,6- .
tri(trifluorbedenhenpheppingni Ad (4dilCEophenydpsing arfhnel  6-

di ( 3- cyanophen amn di (4- .cyangphenyl ) amp.ne, di.(2-njtrophenyl)am ne,

di (3- 20 nit56%%@3§P?§ﬁ?¥25aHFP§Jn%ﬂpggﬁé%%%%ﬂﬁﬁﬂPgﬁﬂy }ﬁﬁfh%e. There can
al so be exe V6i gd ' rejy g the nitrogen atomis

repl aced mﬁFﬁhgﬁbﬁoggﬁgéggngfgggg%ﬂggg'ﬁ%@ég&?%e conmpounds are conpounds
represent 8d dycheprephegyayandnef, diq 23/66:\dH bpemighenyeXpanies, Wit h 25
phosphi ne. Specific exanples of the alcohols described as for the
conpound(c) HaéPBuledibuomeorbenyddrmisg,oddrfe: fentbliodnrheniel pbRe ,

voret anol 5 bUgk SESLARARL e fl hlroret hancl, l broroet bl
triiodonet happl £1d020pnkhiNhuati At hanqla, 42.62.t% i chlorophenyl)amine,
di(2,4,6-tribromophenyl)amine, di(2,4,6-

10 triiodophenyl)amine, di(pentafluorophenyl)amine,.
di(pentachlorophenyl)amine, di(pentabromophenyl)amine,
di(pentaiodophenyl)amine, di(2-(trifluoromethyl)
phenyl)amine, di(3-(trifluoromethyl)phenyl)amine, di(4-
(trifluoromethyl)phenyl)amine, di(2,6-

15 di(trifluoromethyl)phenyl)amine, di(3,5-"
di(trifluoromethyl)phenyl)amine, di(2,4,6-
tri(trifluoromethyl)phenyl)amine, di(2-
cyanophenyl)amine, di(3-cyanophenyl)amine, di(4-
cyanophenyl)amine, di(2-nitrophenyl)amine, di(3-

20 nitrophenyl)amine, di(4-nitrophenyl)amine and the like.
There can also be exemplified phosphine compounds wherein
the nitrogen atom is replaced with a phosphorous atom.
Those phosphine compounds are compounds represented by
replacing amine of the above specific examples with

25 phosphine.

Specific examples of the alcohols described as for the
compound(c) include fluoromethanol, chloromethanol,

bromomethanol, iodomethanol, difluoromethanol,



trichl oroethanol, 2,2,2-tribronoethanol, 2,2,2- 5 triiodoethanol,

2,2, 3,3, 3-pent af | uor opropanol , 2,2, 3, 3, 3-pent achl oropropanol, 2, 2,3, 3, 3-
pent abr onopr opanol , 2, 2, 3, 3, 3- pent ai odopr opanol , 2, 2, 2-
trifluoro-1-trifluoronethylethanol, 2,2,2-trichloro-1-

trichl oronet hyl et hanol, 2,2,2-tribrono-1I- 10 tri brononet hyl et hanol ,
2,2,2-triiodo-1- triiodonethylethanol, 1,1,1, 3,3, 3-hexafl uoro-2-
trifluoronethyl propanol, 1,1,1, 3,3, 3-hexachloro-2- trichloronethyl propanol,
1,1,1, 3,3, 3-hexabrono-2- tribrononet hyl propanol, 1,1,1, 3,3, 3-hexai odo-2- 15
trii odonet hydijrhermhetnanohe dikeom&hethanam , adsd odemexdrmlolf,i ed t hi ol
conpounds wherein the oxygen atomis_replaced with a sulfur atom _Those

t hi ol conpodﬁ&#%#???ﬂﬁﬁkﬁ#@%'rEE%@BERF@BGEPaFQBha@Fﬁ&rﬂﬂqmﬁﬁﬂaQ914he

above speC|f net.k acing et 20 with
et hanet hi ol lﬁf 7 %éﬁ%ﬁf%fo%egbﬁ ﬁf BP585 éPﬁP 2 gégectlvely, and the
l'ike. Speci fﬁﬁ&%ﬁ%@&é’ﬁoi hezphepol ¢i desmbRBEndl , er 2, fze conmpound( c)

i ncl ude 2-fl uorophenol, 3- quorop enol , 4- quorophenoI 2- chl or ophenol ,
3- chIoroﬁhemmmlaﬁoéﬁhaﬁ¢brobhknbl3 2-pentaﬁhanmbpr39hm@ﬂnphenoI 4-
br onophenol , 2- |odophenol 3-iodophenol, 4-iodophenal, 2, 6- d|fluorophenol

3 5-di f | uor cptlendl 3 r%TEﬁn%ﬁ%%1%¥%Bﬁ@H6P°l3 8. diréhPosophenol ,

21 & 1 roEeler o e, U 28 08 S 8 B BB 2 o

tr'br0”DpheW%lffhé&éLIItt?ﬂP@@E@ﬁéthﬁ@@EﬁBhBQﬂOQDQOQLtrlchloro—1-
trichloromethylethanol, 2,2,2-tribromo-1-

10 tribromomethylethanol; 2,2,2-triiodo~1-
triiodomethylethanol, 1,1,1,3,3,3-hexafluoro-2-
trifluoromethylﬁropanol, 1,1,1,3,3,3~-hexachloro-2-~
trichloromethylpropanol, 1,1,1,3,3,3-hexabromo-2-
tribromomethylpropanol, 1,1,1,3,3,3~-hexaiodo-2-

15 triiodomethylpropanol and the like. There can also be
exemplified thiol compounds wherein the oxygen atom is
replaced with a sulfur atom. Those thiol compounds are
compounds represented by replacing methanol of the above
specific examples with methanethiol, replacing ethanol

20 'withethanethiolandreplacingprépanolwithpropanethiol,
respectively, and the like.

Specific examples of the phenols described as for the
compound(c) include 2-fluorophenol, 3-fluorophenol, 4-
fluorophenol, 2-chlorophenol, 3-chlorophenol, 4-

25 chlorophenol, 2-bromophenol, 3-bromophenol, 4-
bromophenol, 2-iodophenol, 3-iodophenol, 4-iodophenol,
2,6-difluorophenol, 3,5-difluorophenol, 2,6-
dichlorophenol, 3,5-dichlorophenol, 2,6-dibromophenol,



pent achl or ophenol , pent abronophenol , pentai odophenol, 5
2-(trifluoronethyl)phenol, 3-(trifluoronethyl)phenol,
4-(trifluoromethyl)phenol, 2,6- di(trifluoronethyl)phenol, 3,5-

di (trifluoronethyl)phenol, 2,4,6- tri(h%'fluoronethyl)phenol,

2- cyanophenol , 3- cyanophenol, 10 4-cya"%heno|, 2-ni trophenol ,
3-nitrophenol, 4- nitrophenol and the like. There can also be exenplified
t hi ophenol conpounds wherein the oxygen atomis substituted with a sul fur
atom Those thi ophenol conpounds are conpounds represented by substituting
phenol of t g, hditerdioshendl | c2 ¢gadnliedophiehollhi gplseddliodopd@ddle, exanpl es
of the carboxyllc aci ds described as for the conpound(c) include

2-f1 uor obenzdi & &k Ei L Buoropbendinzéi 4 , Acty ichlprophedeizoilo add, 2, 3-

0100 0beTl i i 1 ¥ORORERE 0y 2un A b

2,3,5-trifl t}%ro Dbfophéfol 2 %eﬁtagk%agﬁg 8Azoi ‘énac%u dophenol,

2,4,5-trif| en20|c aC| 6-1riI enzo c ac

2,3,4,5-tHt raf(tmif)heaslzmethquiphanalél G=t(etrﬁ&ﬂhuﬁrmie¢|m)cprmidl 25
pentafluoroben20|c acid, fluoroacetic acid, difluoroacetic acid,
trlfluoroaceQTbt%&ﬁ%PO%@M@ththbéﬂﬁ}bcanﬁoxyl|c acid,

hept af | uor op box 1,3.3, 3- -27-
hexaf | uor o- éib8%5§$£ BPanSia 2m8~l i ke. Specific exanples of the
sul fonic aC|&§(@§lffﬁ°£gﬁegggpgﬂﬁgﬁgi'|Qghg@g f1 uoronet hanesul foni ¢ aci d,

tri(trifluoromethyl)phenol, 2-cyanophenol, 3-cyanophenol,

10 4-cyanophenol, 2-nitrophenol, 3-nitrophenol,
nitrophenol and the like. There cén also be exemplified
thiophenol compounds wherein the oxygen atom is substituted
with a sulfur atom. Those thiophenol compounds are
compounds represented by substituting phenol of the above

15 specific examples with thiophenol.

Specific examples of the carboxylic acids described
as for the compound(c) include 2-fluorobenzoic acid, 3-
fluorobenzoic acid, 4-fluorobenzoic acid, 2,3-
difluorobenzoic acid, 2,4-difluorobenzoic acid, 2;5—

20 difluorobenzoic acid, 2,6-~difluorobenzoic acid, 2,3,4-
trifluorobenzoic acid, 2,3,5-trifluorobenzoic acid,
2,3,6-trifluorobenzoic acid, 2,4,5-trifluorobenzoic acid,
2,4,6-trifluorobenzoic acid, 2,3,4,5—tetrafluorobénzoic
acid, 2,3,4,6-tetrafluorobenzoic acid,

25 pentafluorobenzoic acid, fluoroacetic acid,
difluorocacetic acid, trifluorocacetic acid,
pentafluoroethylcarboxylic acid,

heptafluoropropylcarboxylic acid, 1,1,1,3,3,3-



di f1 uor onet hanesul fonic acid, trifluoronethanesulfonic 5 acid,

pent af | uor oet hanesul foni ¢ aci d, hept afl uoropropanesul fonic acid,
t,1,1,3,3,3- hexafl uoro-2-propanesul fonic acid and the |ike. Preferred
exanples of the am nes as for the conpogfd (c) include

di (trifluoronmethyl)amne, di(2,2,2 ifluoroethyl)amne, di(2,2,3,3,3-
pent af | uor opr opyl ) am ne, di(2,2,2-tr|fluoro-1- trifluoronethyl ethyl)am ne,
di(1,1,1,3,3,3-hexafluoro- 2-trifluoronethyl propyl)am ne and

di (pent af | uor ophenyl )am ne; preferred exanples of the 15 al cohol s incl ude

trifluoronet herafludrd-2-pbblyllecarbexidid acid,ahd, t&tepehtleél uor opr opanol ,
2,2,2- trifluoro-1-trifluoronethylethanol and 1,1,1,3,3,
hexaf | uor o- 2-t ri f SPePHEEENGKPMBPEROPE ph@f@#ﬂé@néﬁa@mkﬁﬁ(ﬁstﬂﬂirﬂhﬁmﬂs

2.6 i 11 wor oNBRBRSaRCY. ApFRGFopteRgmShane T ctishol
pent af | uor 0paje.@QEOfamEEhaptegu%%g&t(cpﬁaﬁ@eDailf Jgartééwﬁ@é@iﬁaﬁwheno'

4- (trifluoronet eno dor onet enol

3, 5-di (trbfl aeiapepbytppihebebethdn2shlFond ta‘d_'l(d,rl f1 uor onmet hyl ) phenol ;
preferred exanpl es of the carboxylic acids include pentafl uorobenzoic aC|d

and trifl uorbeptafiugrppropraesudifondsd aedshpllesl of s 3 ner Ful foni ¢ aci ds

the compoundPEReE NEPERE2aPE CRRT BRI O AS LA e, L1 THERt af | uar opheny )

am ne, trifluoronpibagpledexantidd b4 Lani hekidd 262888 hpound (c)
include di(trifluoromethyl)amine, di(2,2,2-

10 trifluoroethyl)émine, di(2,2,3,3,3-
pentafluoropropyl)amine, di(2,2,2-trifluoro~1-
trifluoromethylethyl)amine, di(1,1,1,3,3,3-hexafluoro-
2-trifluoromethylpropyl)amine and
di(pentafluorophenyl)amine; preferred examples of the

15 alcohols include trifluoromethanol, 2,2,2-
trifluoroethanol, 2,2,3,3,3-pentafluoropropanol, 2,2,2-
trifluoro-1-trifluoromethylethanol and 1,1,1,3,3,3~-
hexafluoro-2-trifluoromethylpropanol; preferred examples
of the phenols include 2-fluorophenol, 3-fluorophenol,

20 4-fluorophenol, 2,6-difluorophenol, 3,5-difluorophenol,
2,4,6-trifluorophenol, pentafluorophenol, 2-
(trifluoromethyl)phenol, 3-(trifluoromethyl)phenol, 4-
(trifluoromethyl )phenol, 2,6-di(trifluoromethyl)phenol,
3,5-di(trifluoromethyl)phenol and 2,4,6-

25 tri(trifluoromethyl)phenol; preferred examples of the
carboxylic acids include pentafluorobenzoic acid and
trifluoroacetic acid; and preferred examples of the

sulfonic acids include trifluoromethanesulfonic acid.



1,
, 6-
(

1, 3, 3, 3-hexaf l uoro-2-trifl uoronet hyl propanol, 4- 5 fluorophenol,
di fl uorophenol, 2,4,6-trifluorophenol, pentafluorophenol,

trifluoronethyl)phenol, 2,6- di(trifluoronethyl)phenol and 2, 4, 6-
ri(trifluoronethyl )phenol nore prefergbly pentafl uorophenol or
1,1,1,3, 3, 3-hexaf | uoro- 2- 10 trifl uorof ‘hyl propanol (comon use nane:
perfluoro- tert-butanol). (A Mdified particles The nodified particles of
the pr.esent invention is obtained by contacting dry particles(a) with an 15
organonetal | i ¢ conpound(b), and then a conpound(c) having a functional
group contai ni ng mete vph:é‘tf;‘/@hfﬁ@@neﬁ&mplé@nofptﬁéo&odlpbahki\(e)L&wicidwi c

1
2
4-
t

1

functional group and an electron attractive group. is preferable that

t he contact 4% etxrEhaonemebhyh) ﬁmlae,( By ( p@maimmnyddrﬁme:t r eat ment
with (c) are carried out, under ert The atlng
Lenper at ur e FLOVEPRGEUFTAT End: Aangd SHDORO 80 i CIOOESRIHEnt] of er abl y

from-20 to r a ehe fro F!Q@a%f The
treating ti H%S? £ ﬂ nﬁ? Hg}igg?rgg%glfzmrtggiféuvé(ﬁ Hﬁ%'(ui s, —an pre erably from
10 m nut &3 tpmm@nenoltlxmmﬁlwf@pmnl\m,mmmwhemu is

preferably an al |§hat|c or aromatic hydrocarbon solvent, which is inert to
(a), (b) andrenryarlbxonprbenol, -(Zglfﬂ-lti@r@meﬁtlhafth)@mloca?ntﬁon sol vent

|l ude DUl age - P2B) e kgl plsBate, sclane and [he |1 kei and exarples
tri(trifluoromethyl)phenol, more preferably
pentafluorophenocl or 1,1,1,3,3, 3-hexafluoro-2-
10 trifluoromethylpropanol (common use name: perfluoro-
tert-butanol).
(A) Modified particles

The modified particles of the present invention is

obtained by contacting dry particles(a) with an

15 organometallic compound(b), and then a compound(c) having
a functional group containing active hydrogen or a non-
proton donative Lewis basic functional group and an
electron attractive group.

It is preferable that the contact treatment of (a) with

20 (b), and subsequent contact treatment with (c) are carried
out under an inert gas atmosphere.

The treating temperature is normally within the range
from -80 to 200°C, preferably from -20 to 150°C, and more
preferably from 0 to 100°C. The treating time is normally

25 from 1 minute to 48 hours, and preferably from 10 minutes
to 24 hours. It ispreferred touse asolvent andthe solven£
used is preferably an aliphatic or aromatic hydrocarbon

solvent, which is inert to (a), (b) and (c). Examples of



xyl ene and the |like. There can al so be used those obtained 5 by optionally
m xi ng these hydrocarbon solvents. In the case of the contact of (a) with
(b), and the subsequent contact with (c), the method of contacting (a) with
(b), and the method of the follow ng c acting wwith (c) nay be the sane or
different. 10 The cont act treategﬂ%articles I n each contacting step
may be not subjected to isolation operation, but it is preferable to

i sol ate each the treated particles after each of contact of (a) with (b),
and contact of thus contact-treated particles with (c), respectively. 15 As
exanpl es of tle aldphattiinghy@ttodrbbhesel vent haciluedeubetane peidrichmnd,
decantation of the supernatant of the reaction solution, nethod of washing
the treated R¥ane: serfane aPqtaite aisl kaet 1akedr and| examPbhs AftHRRl of

washi ng the treated a}r{éicles wi th i nert _sLoIvet after filtration 20
r

and drying tHRSIERHE DY SHRERTPTP 8ol b, 1ARIPHE PEIZETR ol TSR of
distilling aff14he 30 ¥8Bt1 Ofe ! NEHARE LaANa $0b Wd BB euNIRS & RsMICLth @ essur e

or an inert das flow, and the like. Alternatively, when the isolation of
t he treat®d lparépeie@sadbby anieingstHeser hpadoeheben soletents.conducted, the
particles obtained in the reaction liquid may be used in the polynerization

in a state of beily e gafRe®f Fhaemaet QU vt WwReyatkl n@rdetkeount of
bresent || nueRETERItRE S I Dite CBRRRBHRT A ORI (K
contained i Rgife @8y ! it tnelhahed BY £RBIASTIOWiAG)cohtdctPagiwith

(c) may be the same or different.

10 The contact treated particles in each contacting step
may be not subjected to isolation operation, but it is
preferable to isolate each the treated particles after each
of contact of (a) with (b), and contact of thus
contact~treated particles with (c), respectively.

15 As examples of the isolating method, there can be included
a method of decantation of the supernatant of the reaction
solution, method of washing the treated particles with an
inert solvent after filtration, method of washing the
treated particles with an inert solvent after filtration

20 and drying them under reduced pressure or an inert gas flow,
method of distilling off the solvent of the reaction
solution under reduced pressure or an inert gas flow, and
the like. Alternatively, when the isolation of the
treated particles obtained as described above is not

- 25 conducted, the particles obtained in the reaction liquid
may be used in the polymerization in a state of being
suspended in the inert solvent.

Regarding the amount of (b) to (a) in the preparation



preferably not less than 0.1 nmol, and nore preferably 0.5 5 to 20 nmol, in
ternms of the nunber of nol of the nmetal atomcontained in 1 g of the
particles in the dry state. Regarding the anount of (c), the nolar ratio of
t he conpound(c) having a functi onal gr oyp contai ning active hydrogen or a
non- proton donative Lewi s basic functional 10 group, and an el ectron
attractive group to the organonetallic conpound (b) contained in 1 g of
particles in the dry state, i.e. (c)/(b), is preferably fromO0.01 to 100,
nore preferably fromO0.05 to 5, and nost preferably from0.1 to 2. 15

The nodi fi edbpathe ahedidiedhpaptiectkas bfivéehei presemtbanveertiam a e ri er

for supporting a cat al yst conponent for _olefin polynerization, such as a
transition g%l dﬁﬁﬁ%&HHth&nﬂrgéngﬂﬁFéﬁﬂ}cugéﬁpPHnghE)p%P?Fé%F§§I+%n

acconpanyin r p rt| The |f| ticles of
t he present %}&é’ rr% 8%%\ &%X?ﬁgd % §n§§tcgll§/‘§t Woln nt (%f ol efin

pol yneri zat 1];5&19 tpflets%etﬁahab Y§tmnflc51 Qlrff inBr@:O%i‘B’SékéBlyO@ ising
the nodifie articles of the present incl ude those obt ai ned by~ usi ng

nmodi fi ed @arto Aeamall ,ahd Bermsisi ttlrmwnumbatr obmpolird] Bhe @8tahdatdmwse
obt ai ned using nodified partlclesg a transition_netal conpound(B) and an
or ganonet al |FOERHRRANIRC). 9(Bf FRENBRFLAF1IRS 4R HFHS Stateq. The

st b on TR gL-EBROURg MR ok Rl SR, reELE B e
transition rn@mbpound(c) having a functional group containing active
hydrogen or a non-proton donative Lewis basic functional

10 group, and an electron attractive group to the
organometallic compound (b) contained in 1 g of particles
in the dry state, i.e. (c)/(b), is preferably from 0.01 to
100, more preferably from 0.05 to 5, and most preferably
from 0.1 to 2.

15 The modified particles of the present invention can
be used as a carrier for supporting a catalyst component
for olefin polymerization, such as a transition metal
compound, and is suitably used in the polymerization
accompanying formation of polymer particles. The modified

20 particles of the present invention can functions as a
catalyst component for olefin polymerization. Examples of
the catalyst for olefin polymerization using the modified
particles of the present include those obtained by using
modified particles(A) and a transition metal compound(B),

25 and those obtained using modified particles(a), a
transition metal compound(B) and an organometallic
compound(C).

(B) Transition metal compound



Is preferably a transition netal of the 4th Goup or 5 | anthani de series of
the Periodic Table of the Elenents (1993, | UPAC). The transition netal
compound is a netallocene transition netal conpound, nore preferably. The

net al | ocene transition nmetal conpound is, for exanple, a conpound
represented by the follow ng general 1 ormula (3):
MJ[err]Rerr][err][err][err] (3) (wherein Mrepresents a transition

metal of the 4th Group or |anthanide series of the Periodic Table of the

El ements (1993, UPAC); L represents a group having a 15 cycl opent adi ene
type ani on skel ethre drangirtaign et aly conmdend @ased) iat theapreseatof which
is a group having a cyclopentadi ene type ani on skeleton, and a plurality of
L nmay be theDEGREIND dNAY P RNA N #R§1 bEoR r BeEAL NREMPEEEHE HANdNYI R3

represents a - hydrocarbon group. havi Bg L.to 20 carhon at.ons: r.epresents
a nunber satqls%/%'héﬂlryé“ee%p%%gls?rbr? oy Jatxf'er"'lrr]dz8";hear?‘dta|51 Srlécplroer%é“?\éttsaela

val ence of &d ranstd:om yed alr80M Mn hethbeogepgeakthotFed 63 o
representing the nmetall ocene transition netal conpound, Mis a transition

25 met al Hof ldre-hEdide osgr Des | afit tiae i Per sediesTablehefPeheodilemEaltlse of the

El ements (1993, IUPAC). Specific exanples of the transition nmetal of the
4th Goup i e tTYRAF um Aemtansdniamigter sRFPPWAdat®nfand the |ike;

e TR G N e e I R A,
hafnium atomis piRf ed@flocene transition metal compound is, for
example, a compound represented by the following general
10 formula (3):
MLR’, , (3)
(wherein M represents a transition metal of the 4th Group
or lanthanide series of ﬁhe Periodic Table of the Elements
(1993, IUPAC); L represents a group havihg a
15 cyclopentadiene type anion skeleton or a group having a
hetero atom, at least one of which is a group having a
cyclopentadiene type anion skeleton, and a plurality of L
may be the same or different and may be crosslinked each
other; R’ represents a hydrocarbon group having 1 to 20
20 carbon atoms; a represents a number satisfying _the
expression 0 < a £ p; and p represents a valence of a
transition metal atom M).
In the general formula (3) representing the
metallocene transition metal compound, M is a transition
25 metal of the 4th Group or lanthanide series of the Periodic
Table of the Elements (1993, IUPAC). Specific examples of
the transition metal of the 4th Group include titanium atom,

zirconium atom, hafnium atom and the like; and examples of



In the general forrmula (3) representing the netall ocene 5 transition netal
conmpound, L is a group having a cycl opentadi ene type anion skeleton or a
group having a hetero atom at |east one of which is a group having a

cycl opent adi ene type ani on skel eton. A $%urality of L may be the sane or

different and may be crosslinked each offier. 10 Exanples of the a group

havi ng a cycl opent adi ene type ani on skeleton include [err] _
[err]-cycl opent adi enyl group, [err] [err]- substituted-cycl opentadienyl or
pol ycyclic group having a cycl opentadi ene type anion skel eton. Exanpl es of
t he substituehé ofahbitfienrinefelr ptomboifi Nlanathamyicie peet el eivydlydeup 15

i ncl ude hydrocarbon group having 1 to 20 carbon atomns, hal ogenated

hydr ocar bon §RBapinavRRg theolrBecarPwang: hgmer tditRpiugr &H®Mhaving 1 to 20
carbon atons_.Exanpl.es_of the polycycli raup havi ng a,cycl opent adi ene
form ani on SkETEPBRITNEFEMeOF o PAF IAERY PECRUAR, DY EtRE T or r] |
[err]-fluorenyl ghaife gBHe2d1!MSrhd ke (3PPt &SR 1 hER HILHLEEQ1 8588KEN the
group having a hetero atominclude a nitrogen atom phosphorous phosphorus
atom oxyfentaansitiohfmetalonocapdunke L K& aHprpiEshafiddeagroup havi ng

such a hetero atomincl ude hydrocarbon am no 25 group, hydrocarbon
phosphi no gr8YplORGAEBEAPBENtYRE gndep, Shpdededy KIh @ %P @viRd &he

Al Kyl thi o orBtEerar 9EPRr 625 BEBSCaP Bl Ea IS s STy T HEs 2 357
group, dial k&%@b@?éﬁk&@i_@h@“@y_ i 8y LRBASRIYANO Ar QVRraSRegids §. AXgNPI es
of the [err] Terr]-substitute cycl opent adi enyl grioup include [err

[ err]-net hyl bgdiopeamaedderdidfferent and may be crosslinked each other.

10 Examples of the a group having a cyclopentadiene type anion
skeleton include 7 *-cyclopentadienyl group, 7 °-
substituted-cyclopentadienyl or polycyclic group having a
cyclopentadiene type anion skeleton. Examples of the
substituent of the 7 *~substituted cyclopentadienyl group

15 include hydrocarbon group having 1 to 20 carbon atoms,
halogenated hydrocarbon group having 1 to 20 carbon atoms
or silyl group having 1 to 20 carbon atoms. Examples of
the polycyclic group having a cyclopentadiene form anion
skeleton include 7 *-indenyl group, 7 *~-fluorenyl group and

20 the like.

Examples of the hetero atom in the group having a hetero
atom include a nitrogen atom, phesphereus phosphorus atom,
oxygen atom, sulfur atom and the like. Examples of the
group having such a hetero atom include hydrocarbon amino

25 group, hydrocarbon phosphino group, hydrocarbon oxy group,
hydrocarbon thio group and the like, and preferred examples

thereof include alkoxy group, aryloxy group, alkylthio

group, arylthio group, dialkylamino group, diarylamino



group, [err] [err]-ethylcycl opentadi enyl group, [err] [err]-n- 5

propyl cycl opent adi enyl ~group, [err] [err]- isopropylcycl opentadi enyl group.
{err] [err]-n- butylcycl opentadi enyl group. [err]
[err]-isobutyl cycl opentadi enyl group, %grr] [err]-sec-butyl cycl opent adi enyl

group, [err] [err]-tert- butylcycl opentadi enyl group, [err] [err]-1,2- 10

di nmet hyl cycl opent adi enyl group, [err] [err]-1,3- dinethylcycl opentadi enyl
group, [err] [err]-1,2,3- trimethylcycl opentadi enyl group, [err]
[err]-1,2,4- trinmethylcycl opentadienyl group, [err] [err]-

t er anet hyl cygaloapsnidaddildylphgyspipind eyrdup esr |didbylphosphino group.
pentanethylcycl%ﬁggtadjenyl group, [err] 5. trinethylsilylcyclopentadi enyl
group and the |iSRecidptiexamplesestf 1 hespbpyéftre-gr oup having a
cycl opent adi_ene t ani on .skel eton inc s[er rr]-indenvyl arqup,
Carry Tor ) ST hemk et G b e 1ad OF PR et Ry ke A 643 B,
[err] [err] yhough 77 Latakhvdcabpdanuly iengup grddid I nl%ent] - f 1 uorenyl group
and the liké. Specific exanples of the group having a hetero atom i ncl ude
met hoxy @r opropgtiloycl ogrenisd isrogdo xgrarmup, °-but oxy group, phenoxy group,

t hi omet hoxy group, di nethyl am no 25 group, diefhylam no group,

di propyl am A§OPEORY 1 HIHRBATHANRE b O@R pRemyi-ani no group, pyrroly

Oyl opent adred EyER drRH G B8 1 531 o P OERTeuR oRdpErgignr

fy|Opentadi%ﬁ%ﬁmgﬁ?upséﬁdb@tQQQQEl %h&ﬁdiéﬁyrﬂdiéﬁﬂvnﬁﬁ¥Q@rQL055|inked-
n that case, an al kyl ene group such as ethylene group, propylene group or

the |ike, butylcyclopentadienyl group,” °-1,2-

10 dimethylcyclopentadienyl group, 7 >-1,3-
dimethylcyclopentadienyl group, 7 °-1,2,3-
trimethylcyclopentadienyl group, 7 °-1,2,4-
trimethylcyclopentadienyl group, 77 *-
teramethylcyclopentadienyl group, 77 °-

15 pentamethylcyclopentadienyl group, 7 °-
trimethylsilylcyclopentadienyl group and the like.

Specific examples of the polycyclic group having a
cyclopentadiene type anion skeleton include 77 *~indenyl
group, 7 °-2-methylindenyl group, 77 *~4-methylindenyl

20 group, n 5—4,5,6,7—tt—étarhydn':rlaindeny]. group, 77 *~fluorenyl
group and the like.

Specific examples of the group having a hetero atom
include methoxy group, ethoxy group, propoxy group, butoxy
group, phenoxy group, thiomethoxy group, dimethylamino

25 group, diethylamino group, dipropylamino group,
dibutylamino group, diphenylamino group, pyrrolyl group,
dimethylphisphino group and the like.

Groups having a cyclopentadiene type anion skeleton,



a substituted al kyl ene group such as dinethyl net hyl ene 5 group,

di phenyl net hyl ene group or the like, or a substituted silylene group such
as silylene group, dinethylsilylene group, diphenylsilylene group,
tetranethyl disilylene group or the lik y be lie therebetween. 10 R err]
in the general formula (3) representingg'he met al | ocene transition netal
conpound is a hal ogen atom or a hydrocaron group having 1 to 20 carbon
atons.. a is a nunber satisfying the expression 0 < a [err] pand pis a
val ence of 15 a transition nmetal atom M. Specific exanples of R3 include

hal ogen at orersaadrasp hlavdhigne catlepentddiremel gronp and@ geoap dyvingli ne
atomor the |ike; and hydrocarbon group having 1 to 20 carbon atons such as

net hyl group® hetRy¥P afJupayhecsppis ldgndkas - | IopkhdlIcageoupn aLMksne gr oup,
h | 20 b | d the |like, Pref d f

el vde- oht hite SEOR 2nck CUYLEPE e &k mpy T, FERR AR S Thdl Tocene

transition @tﬁlbmsaiﬁﬁiéﬁén £8upYshhg ﬂgoﬁﬁnﬁﬁﬂ%rlﬂietﬁ'xfyl@ﬂea (3),

speci fic exanples of the conpoun erein the transition netall atom25 Mis
a zirconisimgroup, idiphetey et lcyténpegtadpeoy! thei dddei,umxdiachl ori de,

bi s(n-butyl cycl opent adi enyl )_zirconi um di chl oride, bis(1, 3-
di met hyl cyclsRafuites | 9%}y bene Lgr@nehpBFRdas silydsne group,
b1 o( pent AR BELREIAE G750 f cOnpORrar EALS2e8E, SO Bmdenyl ) 2i r coni um
dichloride, Riskdméu¥yidisilylene group or the like may be lie
therebetween.
10
R’ in the general formula (3) representing the-
metallocene transition metal compound is a halogen atom or
a hydrocaron group having 1 to 20 carbon atoms. a is a number
satisfying the expression 0 < a < p and p is a valence of
15 atransitionmetal atomM). Specific examples of R’include
halogen atom such as fluorine atom, chlorine atom, bromine
atom, iodine atom or the like; and hydrocarbon group having
1 to 20 carbon atoms such as methyl group, ethyl group,
n-propyl group, isbpropyl group, n-butyl group, phenyl
20 group, benzyl group and the like. Preferred examples of
R? include chlorine atom, methyl' group or benzyl group.
Among the metallocene transition metal compounds
represented by the above general formula (3), specific
examples of the compound wherein the transition metal atom
25 M is a zirconium atom, include bis(cyclopentadienyl)
zirconium dichloride, bis(n-butylcyclopentadienyl)

zirconium dichloride, bis(1,3-

dimethylcyclopentadienyl)zirconium dichloride,



t et rahydroi ndenyl ) zi rconi um di chl oride, 5 bis(fluorenyl)zirconium

di chl ori de, ethyl enebis(indenyl)zirconiumdichloride,

et hyl enebi s(4, 5, 6, 7-t et rahydr oi ndenyl ) zi r coni um di chl ori de,

et hyl enebi s( 2- nethyllndenyl)2|rcon|un1 hIoride,

| sopropyl i dene(cycl opent adi enyl) 10 orenyl)zirconiun1dich|oride,
dinethylsiIyIenebis(cyclopentadienyl)2|rconiunldichloride,

di met hyl si | yl enebi s(i ndenyl ) zi rconi um di chl ori de,

di met hyl si |l yl enebi s(2-net hyl i ndenyl) zirconium dichl oride,
dinethylmI35xswﬂéﬁﬁjﬂéyéﬂdbeﬁﬁaﬂEEngmydﬁﬁbndénmlﬁibhdoﬁnﬂacﬁchloride
di met hyl si | yl enebi s(cycl opent adi enyl ) (f1uorenyl) zirconium.dichloride,
di phenyl si |y Jesw@nﬁrs’ﬁra@wmyczl@p@ﬂta anyméa-rrs@nlum dichloride,

(cycl opent adi £n di | am de n|u

(cyclopentag? g*%é nﬁg c%%lg% é gﬁfg 6ﬁgfhylsilylene(tert-
bUtY'a”‘de)(éé%féﬁ§ﬁf31ﬁa€ﬁfP?Qif@bﬁﬂﬁh)éhEﬁQBkE@bd'Ch|0r'de

bi s(cycl opent adi enyl) zi rconl um di et hyl

bi s( et hyd ¢yl opeEhterkreynl) 2 zrconbumnddchéblrylbe,

bi s(pent anet hyl ¢ IopentadlenyI;2|rconlun1d|nethyl 25

bi s(i ndenyl )$4hk¥% %ﬁ#%(h%@ﬁ?Yl piscansuy, ¢lcbéPF&HFdr0|ndenyl)2|rcon|um

o et DISULLIBRBN ) 615 000y UL IR b nSERYASS LR gey ) 21 roont
butyl am de) (4 &ix Poei dw| cychePentBdk ea b2 hy89RkumydiymBinigRd the |ike.
dichloride, isopropylidene(cyclopentadienyl)

10 (fluorenyl)zirconium dichloride,
dimethylsilylenebis(cyclopentadienyl)zirconium
dichloride, dimethylsilylenebis(indenyl)zirconium
dichloride, dimethylsilylenebis(2-methylindenyl)
zirconium dichloride, dimethylsilylenebis(4,5,6,7-

15 tetrahydroindenyl)zirconium dichloride,
dimethylsilylenebis(cyclopentadienyl) (fluorenyl)
zirconium dichloride, diphenylsilylenebis(indenyl)
zirconium dichloride, (cyclopentadienyl)(dimethylamide)
zirconium dichloride, (cyclopentadienyl) (phenoxy)

20 =zirconium dichloride, dimethylsilylene(tert-
butylamide) (tetramethylcyclopentadienyl)zirconium
dichloride, bis(cyclopentadienyl)zirconium dimethyl,
bis(methylcyclopentadienyl)zirconium dimethyl,
bis(pentamethylcyclopentadienyl)zirconium dimethyl,

25 bis(indenyl)zirconium dimethyl, bis(4,5,6,7~
tetrahydroindenyl)zirconium dimethyl,
bis(fluorenyl)zirconium dimethyl,

ethylenebis(indenyl)zirconium dimethyl,



There can al so be exenplified conpounds wherein 5 zirconiumis replaced
with titaniumor hafniumin the above zirconi um conpounds. These

ret al | ocene transition nmetal conpounds nmay be used al one or in conbination
t hereof. (C) Organoal um num conpound 1%; As t he organoal um num
conpound(C) used in the present inventi©o a publicly known organoal um num
conpound can be used. Preferably, it is an or ganoal um num conpound
represented by the general formula (4) Rerr][err]J]A Y[err][err][err]
(wherein R err] represents a hydrocarbon group having 1 to 8 carbon atons;
15 Al represtimetiailsllylene(oéotd: Y represents a hydrogen at om and/ or

hal ogen atom and b represents a nunber satisfying O < b [err]3). Specific

exanpl es of Wfterkgmide} Heetermethy oy alprepapdiepydd BArcRg ite

or ganoal um ound [ clufe a nmet hyl 20 group, ethyl group, n-propyl
group, nlnn%% qﬁﬁb 5 obup, n-hexyl group, 2-nmethyl hexyl group

n-octyl group ancbém% A;f afg@rwet@fémp POz PLAVEoflpBHAds"wRELLL R0T OUD,

i sobutyl group an group are pre erre Speci fic exanples of the

hal ogen & omiascdmiuny iisneépllacédualtne ialagun?Sr did frriure iaf bhe dbwrg ne at om
and iodine atom preferably a chlorine atom Specific exanples of the

or ganoal uni rRin ePHIBY ePrRYERdent ed by the general fornula (4)

e ) A AR 5 1 S T
butyl al um nyged rdisaousy! %U&xﬂﬂﬂhaﬂbn”tﬂéﬁéb@.um num
(C) Organocaluminum compound
10 As the organcaluminum compound(C) used in the present
invention, a publicly known organocaluminum compound can be
used. Preferably, it is an organocaluminum compound
represented by the general formula (4) R',AlY,, (wherein R*
represents a hydrocarbon group having 1 to 8 carbon atoms;
15 Al represents an aluminum atom; Y represents a hydrogen atom
and/or halogen atom; and b represents a number satisfying
0 < b £3).
Specific examples of R' in the general formula (4)
representing the organoaluminum compound include a methyl
20 group, ethyl group, n-propyl group, n-butyl group, isobutyl
group, n-hexyl group, 2-methylhexyl group, n-octyl group
and the like. Among them, an ethyl group, n-butyl group,
isobutyl group and n-hexyl group are preferred. Specific
examples of the halogen atom as for Y include fluofine atom,
25 chlorine atom, bromine atom and iodine atom, preferably a
chlorine atom.
Specific examples of the organocaluminum compound

represented by the general formula (4) R',AlY,, include



tri-n-octylalum numand the |ike; dialkylalumnum5 chlorides such as

di met hyl al um num chl ori de, diethylal um num chl oride, di-n-propylalum num
chl oride, di-n-butylalum nunchl ori de, diisobutylaluninun1ch|oride

di - n- hexyl al um num chl oride and the |ik al kyl al um num di chl ori des such as
met hyl al umi num di chl oride, 10 ethyl al unt hum di chl ori de, n-propyl al um num

di chl oride, n-butylal um num di chloride, isobutylal um num dichl ori de,

n- hexyl al um num di chl oride and the |ike; dialkylalum num hydride such as

di met hyl al umi num hydri de, diethylal um num hydride, di-n-propylal um num
hydri de, di-trbalkyislimmhoomésshyetr ade trdmeshiydtadluatindmum hydri de,

di - n- hexyl al um num hydride and the |ike. Among them trjal kylalum nuns are

preferred, Fﬂl?Fhﬁ%?%9W&PHﬁWnGﬁﬂ“PFP§P@ML§¥Hﬂ%ﬂHﬁ t¥5itibut yl al umi num
tr!!SObUtylngﬁ*fgfﬁggguﬂJ'%fkl S% %*g uﬂ?nuﬁr%iﬂnﬁiﬁgéﬁfﬁiﬁglﬁuﬂThese

triisobutyl AU ané Tr1-h um hunt are nos erre

or ganoal um ngpy CRIPEEHUE1ARY nhR AR +RleONa KY; IdL LPI DRIk Ok her eof . The
catal yst for olefin polynerization of the present i nventi on conpri ses

nodi fi ed barchtbesdesosauh astdamemhydmIﬁmnnHMMChdanpaund(B) and optionally

an organonetallic conpound(C). The anmpbunt of the conponent(B) I S, nornally
from1l x 10[@%?TPE?F}“anﬁmxCEéP€P@FPeﬂﬁrqﬂﬂroﬁﬁﬁfﬁﬂmﬁQ%%ﬂﬂ ¥ e
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anount organonetall1cC co’rrpo n e comnponen
preferably fdi’ﬂhﬂhgﬁyl@lﬁﬁmﬁgﬁ chRbe iRkleefaticine f1riodm 0. a1 kw1 21 @Rfhumnd nost

preferably froml1l to 2,000 in terns of
dlchlorldes such as methylaluminum dichloride,

10 ethylaluminum dichloride, n-propylaluminum dichloride,
n-butylaluminum dichloride, isobutylaluminun1dichloride,-
n-hexylaluminum dichloride and the like; dialkylaluminum
hydride such as dimethylaluminum hydride, diethylaluminum
hydride, di-n-propylaluminum hydride, di-n-butylaluminum

15 hydride, diisobutylaluminum hydride, di-n-hexylaluminum
hydride and the like. Among them, trialkylaluminums are
preferred, and trimethylaluminum, triethylaluminum,
tri~n-butylaluminum, triisobutylaluminum and tri-n-
hexylaluminum are more preferred and triisobﬁtylaluminum

20 and tri-n-hexylaluminum are most preferred.

These organoaluminum compounds may be used alone ox
in combination thereof.

The catalyst for olefin polymerization of the present
invention comprises modified particles (A) and a transition

25 metal compound(B) and optionally an organometallic
compound(C). . The amount of the component(B) is normally
from 1 x 10™° to 1 x 10~ mol, and preferably from 5 x 10°°

to 5 x 10 mol, per 1 g of the component(A). And, the amount



nolar ratio of the nmetal atom of the organonetallic conpound 5 as the
conpound(c) to the transition netal atom of the transition netal conpound
as the component(B), i.e. (O/(B). In the present invention, the
conponent (A) and conponent (B) and optiofally conponent (C) can be charged in
10 a reactor in an arbitrary order at the tinme of polynerization.
Alternatively, these. arbitrary conponents in an arbitrary conbinati on may
be charged in the reactor after previously bringing into contact with each
other. As a nononer used in the polynerization in the present 15

i nvention, afy theforgsnemetalbief compohadi ag 2heo chipoaendr( Cht drss, et c.
can be used. Two or. nore olefins can al so be used, sinultaneously. The

nonomers ar PESEKARFY o v Obuto t e i lsapre REsfeerblE Fermid: 1 he
conpounds descrd bel ow, ecific e les_o he, o0 in Jdnclude

S ol et 20 Bty 5 Bt o B s dubR 26 BPriT FERE Sy ene,
butene-1, pgeieritibesLreelnePEP i’ df 1A 6P§arkomBeBENSchoissene- 1,

4- et hyl - 1-pentene and the like, and ol ef ins stch as vinylcycl ohexane and
the |ike.5 Diad efhe nsompahnd ¢c §ohpugheedrdneiedoanthetal- aranugdt echali enes,
and 25 specific exanples of the compounds_include 1, 5-hexadiene,

1, 4- hexadi erféfans Ut et BYF aheCOMPOUBE: 881 ERE, COMPONEHTdH)end - -

1, 9- decadi en(:\c /Aférrt hyl - 1, 4- hexadi ene, 5- nethyl -1, 4- hexadi ene,

7-nmet hyl -1, 6+ okt B ene, 5- -39- ethylidene-2-norbornene,

di cycl opent adi enepn e YteLenf O RPERENEN, NOHEOEBABLABAL (A) and
5- net hyl ene- 2- nor bor nene, 1, 5-cycl ooct adi ene, 5, 8-
component (B) and optionally component(C) can be charged in
10 areactor inan arbitraryorder at the time of polymerization.
Alternatively, these arbitrary components in an arbitrary
combination may be charged in the reactor after previously
bringing into contact with each other.
As a monomer used in the polymerization in the present
15 invention, any olefins and diolefins, having 2 to 20 carbon
atoms, etc. can be used. Two or more olefins can also be
used, simultaneously. The monomers are exemplified blow,
but the present invention is not to the compounds described
below. Specific examples of the olefin include a-olefins
20 having 3 to 20 hydrocarbon atoms such as ethylene, propylene,
butene-1, pentene-1, hexene-1, heptene-1, octene-1,
nonene-1, decene-1, 4-methyl-l-pentene and the like, and
olefins such as vinylcyclohexane and the like. Diolefins
include conjugated dienes and non-conjugated dienes, and
25 specific examples of the compounds include 1,5-hexadiene,
1,4-hexadiene, 1,4-pentadiene, 1,7-octadiene, 1,8-
nonadiene, 1,9-decadiene, 4-methyl-1, 4—hexadiehe , 5-

methyl-1,4-hexadiene, 7-methyl-1,6-octadiene, 5-



endonet hyl enehexahydr onapht hal ene and the Iike as a 5 non-conjugated diene,
and 1, 3-but adi ene, isoprene, 1, 3-hexadi ene, 1, 3-octadi ene,

i, 3-cycl ooct adi ene, 1, 3- cycl ohexadiene and the |ike as a conjugated diene.
As a conbination of nononmers constituti a copolynmer, conbinations of

et hyl ene and a-ol ef ins described above™0 (for exanple, ethylene and
propyl ene, ethylene and butene-1, ethylene and hexene-1) are preferable,
and further, conbinations of a-olefins (for exanple, propylene and butene-1
and the like) are also exenplified, but the present invention should not be
limted to tdshyhideneo2pnondsrnéhe, dickoltpenprediene,i Bverinydr2-an
aromatic vinyl conpound can al so_be used as the nononer. Specific exanples
of the ar oneREPARERE ¢ APERAENAAEEDEe SrPEERY leemBr RPEPOFIERE

m met hyl styr o hyl st yrene I vi nyl benzene and the Ilike. 20 The
polynerizatii%g%ﬁ§#é§%?§a§b¥nﬁar??gﬁlarIy limted, and there can be used
gas phase pQydeiéZiRyiSRehBxahgas8AHPhIRARERE. af@l WhieOn i@ WEerd zation
using a solvent, slurry polynerization or the |Iike. Exanples of the solvent
used in the mottonjugatydedieae oandr B)3+bytpdigneyi tabpoendb i ncl ude

al i phatic hydrocarbon sol vents such as butane, pentane, heptane, octane and
the |ike; arbmnthexzgieetar bod-96t2daesesudn3asysdrostadiegi@ e 3md t he

5 ML OoRRLES AHASERL R BRLCR RSP BB iy e
The pol ynerizati o Bk ARYiE8 JFAhERoMe £8 RN ZAld At Po Lphds fUoUS
pol yneri zati on and,

combinations of ethylene and & -olefins described above

10 (for example, ethylene and propylene, ethylene and butene-1,
ethylene and hexene-1) are.preferable, and further,
combinations of a-olefins (for example, propylene and
butene-1 and the like) are also exemplified, but the present
invention should not be limited to the above compounds.

15 In the present invention, an aromatic vinyl compound
can also be used as the monomer. Specific examples of the
aromatic vinyl compound include styrene, o-methylstyrene,
m-methylstyrene, p-methylstyrene, divinylbenzene and the
like.

20 The polymerization method is not particularly limited,
and there can be used gés phase polymerization in a gaseous
monomer, solution polymerizatien using a solvent, slurry
polymerization or the like. Examples of the solvent used
in the solution polymerization or slurry polymerization

25 include aliphatic hydrocarbon solvents such as butane,
pentane, heptane, octane and the like; aromatic hydrocarbon

solvents such as benzene, toluene and the like; halogenated

hydrocarbon solvents such as methylene chloride and the



furthernore, the polynerization nmay be performed in two or 5 nore stages
under different reaction conditions, respectively. The polynerization tine
is appropriately determ ned according to the kind of the desired olefin

pol ymer and reacti on apparatus, but can(?e within the range from1l mnute
to 20 hours. 10 The present inveﬁ%'on can be applied to the

pol yneri zati on acconpanyi ng formati on of polyner particles (e.g. slurry

pol ymeri zati on, gas phase polynerization, etc.), particularly preferably.
The slurry polynerization may be perforned according 15 to a publicly known
slurry pol yrietkeat iTa isehhed poss pblynes iwesd ivhie odedin danselficasreherg to
the preferred polynerization nmethod in the slurry nmethod, there is used a
cont i nuous t eliact Fhevnalameni zahiton rmethpdndakrpe hatebdwase a dil uent

20 optiongl | dded. and |y duct is.t , [ I
per i odi cal | PORBIRTE TRt 7 PO GuPeUie B LAmESds ARl 1% o pluralily

of stirring #8aclOfRord 2% Y pd1 8 Hati@AC Ay Sbe P& LASEME iGORMbILNS,
connected in series or parallel “or a conbination thereof 25 As the
di | uent, 5 haiereastdgesisendan dheéferdntuerbctien wonditdioms, a paraffin
cycloparaffin or aromati c hydrocarbon. The tenperature of the

pol yneri zat ixgspeckivelyr i tpolvrentzationr kileyiGi ARPAOPHAatEdde from

L DU SRderabout A0BLERELS cBndhlr el SLon S Sete
and pref er ably; h&MdhPriacti¥RBappdP&ESs, but can be within the range
from 1 minute to 20 hours.

10 The present invention can be applied to the
polymerization accompanying formation of polymer particles
(e.g. slurry polymerization, gas phase polymerization,
etc.), particularly preferably.

The slurry polymerization may be performed according

15 +to a publicly known slurry polymerization method and
polymerization conditions.

According to the preferred polymerization method in the
slurry method, there is used a continuous type reactor
wherein a monomer (comonomer), a feed and a diluent are

20 optionally added and a polymer product is taken out,
continuously or periodically. As the reactor, there is
used a loop reactor or a plurality of stirring reactors,
having different reactors or reaction conditions,
connected in series or parallel or a combination thereof .

25 As the diluent, there can be used an inert diluent
(medium) such as a paraffin, cycloparaffin or aromatic
hydrocarbon. The temperature of the polymerization

reactor or reaction zone is normally within the range from



can be set to the pressure at which a catalyst can be.5 maintained in the
suspended state and a nmedium and at |east a part of a nononer and a
conononmer can be maintained in the sate of a |iquid phase and, furthernore,
t he mononer andconononer canbecont act edt perewi th.  Accordingly, the medium
tenperature and pressure may be selected so that 10 the olefin polyner is
formed as solid particles and is recovered in that form The nol ecul ar

wei ght- of the olefin polynmer can be controlled by publicly known nmeans such
as control of the tenperature of the reaction zone, introduction of
hydrogen 15 abothe5Di ke. abhetr @8p¥ct | amd cotefgsabtynmfoomnéd &nd8eihoner
(and conononer) can be added to the reactor, or reaction zone by a publicly

known ar bi t r&RG BEEHIS ¢ (£ BPEFMEL) YoV 88Y . WHR LR HH FanahéF8TcBROBE used a
met hod of adgli ?ﬁ:eé Qﬁoﬁgislép)(ﬁﬁ%%vear@ P%%tf%lr%%tl szrr&grbe.nol %oaé]ﬂpgongfﬁézf*éand

conononer) to reac zohe, stiultaneodsTy or ‘Successi vél

desired, theciagspeckb¥eteatkyprecauRRNR! HhGh RE dieviwis| yak osd act ed
with each other in an inert atnosphere prior to contact with the nonomner

(and conpbomeajntabned in thieesyapepteades paty merd aane¢diummndeaetpkeést ned

according to a publicly known gas (Ehase pol ymeri zation nmethod, and .
pol yneri zat i BnPeBRdPE | BrECNPHRT | NG R FPRPRASY herBt RS MR1nER1R8E PpRase

POy oot PR TRARES e LISif padé ofRT RE:REngrEl UHLSRSyREE oo
portion. A rgagidobriit 8hHHeLOGhPREHeWitilrwiiltiH | | RedIrddadly Athe
medium, temperature and pressure may be selected so that
10 the olefin polymer is formed as solid particles and is
recovered in that form.

The molecular weight of the olefin polymer can be
controlled by publicly known means such as control of the
temperature of the reaction zone, introduction of hydrogen

15 or the like.

The respective catalyst components and monomer (and
comonomer) can be added to the reactor or reaction zone by
a publicly known arbitrary method in arbitrary order. For
example, there can be used a method of adding the respective

20 catalyst components and monomer (and comonomer) to the
reaction zone, simultaneously or successively. If desired,
the respective catalyst components can be previously
contacted with each other in an inert atmosphere prior to
contact with the monomer (and comonomer).

25 The gas phase polymerization may be performed
according to a publicly known gas phase polymerization
method and polymerization conditions, but is not limited

thereto. As the gas phase polymerization apparatus, there



reactor may al so be used with no problem 5 As the nethod of feeding
the respective conponents to the polynerization reactor, there can be used
a nethod of feeding themin the absence of water using an inert gas (e.g.
ni trogen, argon), hydrogen, ethylene qpothe like, or a nethod of feeding
themin the formof a solution or slurry 10 dissolved or diluted in a

sol vent. The respective catal yst conponents may be separately fed, or fed
after.previously contacting the arbitrary conmponents with each other in an
arbitrary order. Regarding the polynerization conditions, the 15

t enper at ur ecas bewssetihan fillg dieege betdirty et ndactor heppefgrablysanol t en,
preferably from20 to 1Q0[err]C, and partjcularly preferabl from 40 to
90[err] C.  ThéupAdzed, bedstypetrsadiqr Hawing 3k Sheys ’%"1@‘( ‘0

and_mor e prEESEQ?ecu%ﬁ%‘rgtﬁht%%;&'}ép vﬂéﬁ‘ rgk{frrﬂé{grﬂggcon 0. a' S0

be added as e purpos olling the

mel t f|Uldlr¥a@Eokhﬁa&la&bopk@dw@éd Mlﬂhﬁﬁb rdﬁmb@plynerlzatlon an inert
gas may coexist in a mxed gas. 25 BRI EF DESCRI PTI ON OF THE DRAW NG Flg 1

is a flow chart Aertlasgi%thm:g ot hfeediing stze digsperft i e qompementisakent i on.

This flow chart is XEIC al exanpl e of an enbodi nent of the present
i nvention, 5R8 pﬂéymer 3tipneEeRAFtPRVEhRPER TN R Y9SH tediet P&, BEST

LD RO PRUCTLEL G T VR TLG Toc pl, NG Shek SRR, Y
nitrogen, argon), hydrogen, ethylene or the like, or a
method of feeding them in the form of a solution or slﬁrry

10 dissolved or diluted in a solvént. The respective catalyst
components may be separately fed, or fed after previously
contacting the arbitrary components with each other in an
arbitrary order.

Regarding the polymerization conditions, the

15 temperature is lower than the temperature at which the
polymer is molten, preferably from 20 to 100°C, and
particularly preferably from 40 to 90°C. The pressure is
preferably within the range from 0.1 to 5 MPa, and more
preferably from 0.3 to 4 MPa. Furthermore, hydrogen may

20 also be added as a molecular weight modifier for the purpose
of controlling the melt fluidity of the final product. 1In
case of the polymerization, an inert gas may coexist in a

mixed gas.

25 BRIEF DESCRIPTION OF THE DRAWING
Fig. 1 is a flow chart for assisting the understanding
of the present invention. This flow chart is a typical

example of an embodiment of the present invention, and the



thereto. Properties of olef in polyners in the Exanpl es were neasured by
the followi ng methods. (1) Content of a-olefin in copolynmer The content of
an a-olefin in the obtained copol yner 10 was determined fromits infrared
absorption spectrum The neasurenent angscal cul ati on were carried out
according to the nethod described in the literature (Characterization of
Pol yet hyl ene by Infrared Absorption Spectrum authored by Takayama and
Usam et al.; or D e Makronol ecul are Chem e, 15 177, 461(1976) McRae, MA. ,
Madans, WF.) utilizing characteristic absorption derived from

[err]-ol efi presgnt1378enhiionr ipenck (pmipedendersic.772 cnjerr][err]. The
I nfrared absorption spectrumwas neasured by using an infrared spectroneter
(FT-1R7300, manufactured by Ni ppon Bunko Kogyo Co.). 20 The short chain

branch ( SCB) 11E6BECF6Rt ﬂAe§I IﬁEOE CE%%%NEﬁQﬁFh nunber per 1000 carbon
atons. (2) N%¥$iﬂg—pUrn@—U?Ltvpv?%ner—?g‘was—neasuwed under the follow ng
condi tions by usiTige Ser&8ePbCihv¢EAtidh is exphi@dhniedd by &xlanitd e A0 to
150[err]C (10[err]C mn.) and maintaining for 5 m nutes Cooling: cooling
from 150 90 QopparptiyveExandes an)mereldetaildiel org budrid @orri himesed - 44-
Measurenment : neasured at the.tenpera;ire wthin the nan%e from4Q to

s

160[err]C (SFQ?FTE?nir?5?3%5t+%?r?ﬁ e@igcseivverfeﬁp] hepfxagPdest he
obt ai ned copgé¥ggﬁeg@§€g§?§gl¥ﬁg EBl&gwidg ﬁ@%ﬂg§§;uln at 135[err]C, and

then the intrrnsic vrs
(1) Content of @-olefin in copolymer

The content of an a-olefin in the obtained copolymer
10 was determined from its infrared absorption spectrum. The
measurement and calculation were carried out according to
the method described in the literature (Characterization
of Polyethylene by Infrared Absorption Spectrum, authored
by Takayama and Usami et al.; or Die Makromoleculare Chemie,
15 177, 461(1976) McRae, M.A., Madams, W.F.) utilizing
characteristic absorption derived from «-olefin, e.g.
1375 cm™ (propylene) and 772 cm™'. The infrared absorption
spectrum was measured by using an infrared spectrometer
(FT-IR7300, manufactured by Nippon Bunko Kogyo Co.).
20 The short chain branch (SCB) was represented as a short chain
branch number per 1000 carbon atoms.
(2) Melting point of copolymer
It was measured under the following conditions by using
Seiko SSC-5200.
25 Heating: heating from 40 to 150°C (10°C/min.) and
maintaining for 5 minutes
Cooling: cooling from 150 to 40°C (5°C/min.) and

maintaining for 10 minutes



was determ ned froma dropping rate of a tetralin solution obtained by

di ssol ving said sanple by using an Ubbel ohde visconeter set in an oil bath
mai ntai ned at 135[err]C. (4) Ml ecul ar wei ght and nol ecul ar wei ght

di stribution 10 They were determ_ gg under the follow ng conditions by
usi ng gel perneation chromatograph (150, C, manufactured by Waters Co.).
The nol ecul ar wei ght distribution (MvV Mn) was represented as a ratio of the
wei ght average nol ecul ar weight (Mv) to the nunber average nol ecul ar

wei ght (Mh). 15 Col um: TSK gel GWH HT Measuring tenperature: set at
145[ err] C Measur Megsuoementratneasuréd ag/ thAentempelratudiechlichdibethene (5)
MFR 20 It was neasured at 1 0£eg C according to the nethod defined in
JI'S K6760. EBNIBehIPEy 40t tRad 6@t ef lnE®itictording to JI'S K-6760. The val ue

of density(mk%??#étggﬁggkggggg%§%$y¥a#¥ﬁ of density 25 neasured w thout

anneal ing, a annealing) is a value of density

measured after ameald 8¢ LheAbBEAL nelNtbpolkmEieias disamlvedl in 5045- (1)
Contact treatnment of "particles (a) with organonetallic conpound(b) The

at nosphebe mi af206tndliouat ne3KEd fanaskhequichpedntirihsdcsvisresity
droppi ng funnel and a thernonmeter was dried 5 under reduced pressure and
t hen repl ac¥asvieherripggehrom a dropping rate of a tetralin solution

obtained by dissolving said sample by using an Ubbelochde
viscometer set in an oil bath maintained at 135°C.
(4) Molecular weight and molecular weight distribution
10 They were determined under the following conditions by
using gel permeation chromatograph (150, C, manufactured
by Waters Co.). The molecular weight distribution (Mw/Mn)
was represented as a ratio of the weight average molecular
weight (Mw) to the number average molecular weight(Mn).
15 Column: TSK gel GMH-HT
Measuring temperature: set at 145°C
Méasuring concentration: 10 mg/10 ml ortho-
dichlorobenzene
(5) MFR
20 It was measured at 190°C according to the method defined
in JIS K6760.
(6) Density
It was determined according to JIS K-6760. The value
of density(without annealing) is a value of density
25 measured without annealing, and the value of density(with
annealing) is a value of-density'measured after annealing
treatment. Unit:g/cm’.

Example 1



5.51 gof silica (manufactured by CROSFI ELD Co., Ltd., ES70X, average
dianeter: 48.0 [err] m pore volune: 1.61 m /g, specific surface area: 290
n2/g) heat-treated under a nitrogen flow at 30[err]C for 5 hours was
charged in the flask. 10 Then, 100m of %oluenemas addedtof orma slurry, the
slurry was cooled to 5Cin an ice bath'ﬁ d 11.0 ml of a toluene solution of
trimet hyl al um num whose concentration was adjusted to 1 nmol/m was slowy
added dropwi se thereto. In that case, a gas was evolved. After stirring at
5[err]C for 15 30 mnutes, then at 80[err]C for 2 hours, the supernatant
was renoved by fi{l)aConbaahdtibetmeatdodl paeitiidles@)ndritds washed four
times with 100 m of toluene and then washed twice with 100m of hexane.
Ther eaf t er , t REGBNPAESAPSEAd CRBPONNIALH Junder reduced pressure to obtain 5.54

g of a 20 flowable solid c ound. _ ( ound_(c) treatnment The

at nosphere in a %gs ﬁ#m?gﬁﬁgﬁgcknf?ééﬁ)ggggﬁﬁgdn%F%ﬁdagg?EFr ?uéﬁaeg

ther nonet er yagh G s £5r- HOHST LGNS EHg R AT 8nd it hOBRoREPERGRE @¥i84t rogen.
1.05 g of the solid 25 conmpound obtained in the (1) described above was

charged i b thedéraskdutkdnpres sulreoianido tiene mesl sstb dviitch froktreget urry and
2. 1 mM of a_ toluene solution of pentafluoréghenol whose concentration was

adj usted to 2-phel PHiSiddsas(mapytactuged hy@BASFIRLPIGR - chER; / ESYX mas

B0 er 1] C fors2eRaaPs A ERE ehScARata Miad RErS ey 114k BB and the

Fanuanes PSR R iRESIaReRd by o yenpcsbetecnbuigdogne 5 and
nitrogen flow at 300°C for 5 hours was charged in the flask.

10 Then, 100 ml of toluene was added to forma slurry, the slurry
was cooled to 5°C in an ice.bath and 11.0 ml of a toluene
solution of trimethylaluminum whose concentration was
adjusted to 1 mmol/ml was slowly added dropwise thereto.

In that case, a gas was evolved. After stirring at 5°C for

15 30 minutes, then at 80°C for 2 hours, the supernatant was

. removed by filtration and the residual solid compound was
washed four times with 100 ml of toluene and then washed
twice with 100 ml of hexane. Thereafter, the solid compound

was dried under reduced pressure to obtain 5.54 g of a

20 flowable solid compound.
(2) Compound (c) treatment

The atmosphere in a 100 ml four neck flask equipped
with a stirrer and a thermometer was dried under reduced
pressure and then replaced by nitrogen. 1.05 gof the solid

25 compound obtained in the (1) described above was charged

| in the flask. Then, 50 ml of toluene was added to form a

slurry and 2.1 ml of a toluene solution of pentafluorophenol

whose concentration was adjusted to 1 mmol/ml was slowly



the solid conmpound was dried under reduced pressure to obtain 1.13 g of a
fl owabl e solid conpound. (3) Ethylene polynerization An autoclave (internal
vol unme of 400 m) equipped with 10 a stirrer, wherein the atnosphere was
dried under reduced pressure and then r;glaced wi th argon, was evacuated
and 95g of butane and 5g of butene-1 wére charged in the autocl ave,

foll owed by heating to 70[err]C. Ethyl ene was added so that its partial
pressure becanme 6 kg/cnierr] and, after the 15 system becane stable, 0.25
m of a heptane solution of triisobutylal um num whose concentrati on was

adj usted to dddeal/ min velsa€heaged. a THes, wls Sevbloéda tmftenessbtuingn of

et hyl enebi s(i ndenyl ) zi rconi um di chl ori de whose concentrati on was adj usted
to 2 [err] netmacmbemphzpfugedine 30 mBmtey, shenhet 88C dfesRpenssebt ai ned

in th 2) d | bed ab h lid tal yst t. Th
pol yrrer | 7t | EREEPREATEER SR SETPOEEY PY T L St oR AALS ST P e R ng |
ethyl ene o LB8!ql B LAY IS rbbel dnbangLolo 48 85/ E5thine30.4 0

of an ol efin polyner s 25 obtained. T olynerization activity per
transitiob nehdl thennwasied. ¥wikcéOfeth]| 50/ nbl oZr hekane.anthéheafter,

pol ymerization activity per solid catalyst conponent was 2150 g/ g hour. The
resul ting ol ehenspdigdnepmpeyndCBasf drietd undey tyedpqes mressung-tof 110. 3C

d 119. 6C : f 1.87. tive . le 1 (1) Contact treatnent
bet veen dry PAFREEI 561308 BEgandRVRBIL: SehibasPund - The af nosphere | n
a 200 m four gpckhl fskeCPELPREL i Yathon

An autoclave (internal volume of 400 ml) equipped with

10 a stirrer, wherein the atmosphere was dried under reduced
pressure and then replaced with argon, was evacuated and
95g of butane and 5g of butene-1 were charged in the
autoclave, followed by heating to 70°C. Ethylene was added
so that its partial pressure became 6 kg/cm’ and, after the

15 system became stable, 0.25 ml of a heptane solution of
triisobutylaluminum whose concentration was adjusted to 1
mmol/ml was charged. Then, 0.5 ml of a toluene solution

~of ethylenebis(indenyl)zirconium dichloride whose
concentration was adjusted to 2 4 mol/ml was charged and

20 35.7mg of the solid compound obtained in the (2) described
above was. charged as the solid catalyst component. The
polymerization was carried out at 70°C for 30 minutes while
feeding ethylene so that the total pressured is held
constant. As a result, 38.'4 g of an olefin polymer was

25 obtained. The polymerization activity per transition
metal atomwas 7.7 x 107 g/mol Zr. hour and the polymerization
activity per solid catalyst component was 2150 g/g hour.

The resulting olefin polymer has SCBof 21.1, amelting point



a stirrer, a dropping funnel and a thernoneter was dried under reduced

pressure and then replaced with nitrogen. 9.26 g of silica (manufactured by
CROSFI ELD Co., Ltd., ES70X) heat-treated under a nitrogen flow at 300[err]C
for 5 10 hours was charged in the flask% Then, 92.6 m of toluene was added

to forma slurry, which was cooled to 5[err]Cin an ice bath and 18.5 m of

a toluene solution of trinethylalum num whose concentration was adjusted to
1 nmol./mM was slowy added dropwi se. In that case, a gas was 15 evol ved.
After stirring at 5[err]C for 30 mnutes, then at roomtenperature for 2
hours, the supelh@ttl amss riOwb/Sdabg fi7tirafi dn87nd the residual solid
conpound was_ washed four tinmes with 100 m of toluene and then washed tw ce
with 100 nl CpmpRRaktve ThéfBRLeel, the solid conpound was dried 20 under

oyl ane. pol bt 1G5t TaE A daetefsykePvaed A2y pRESHEER I ) cui ppea

with a stirr@rganbiré€iniifecahpBanhere was dried under reduced 25 pressure
and then replaced with argon, was evacuated and 95g of butane and 5g of

but ene-1 &ere chZhgedtnospheraunoz 280enl ffadronedk il dsaeand ppedrdienr ] C.
Et hyl ene was added so that its, parti al fressure became 6 kg/cnierr]  and,
after the 2a-SBLIrEgK;ndERPRIRG| Tuneel PR Fhermemeedy /WS seF¥ifdon of

char ged. Thaitaet ot iged BPREEEEE"RpMl iR BRRIREA Lich Wi dhedt ™S

charged. Then, _ _ ( FutT _ _
et hyl enebi s(g nglenyl g £i é.@pﬂeagwlaghkaem%ewh%e CROBIIGAD @ ] onv@s, adj ust ed
n

to 1 [err] nol/m was charged a
ES70X) heat-treated under a nitrogen flow at 300°C for 5
10 hours was charged in the flask. Then, 92.6 ml of toluene
was added to form a slurfy,.. which was cooled to 5°C in an
ice bath and 18.5 ml of a toluene solution of
trimethylaluminum whose concentration was adjusted to 1
mmol/ml was slowly added dropwise. In that case, a gas was
15 evolved. After stirringat 5°C for 30 minutes, then at room
temperature for 2 hours, the supernatant was removed by
filtration and the residual solid compound was washed four
times with 100 ml of toluene and then washed twice with 100
ml of hexane. Thereafter, the solid compound was dried
20 under reduced pressure to obtain 9.92 g of a flowable solid
compound.
(2) Ethylene polymerization
An autoclave (internal volume of 400 ml) equipped with
a stirrer, wherein the atmosphere was dried under reduced
25 pressure and then replaced with argon, was evacuated and
95g of butane and 5g of butene-1 were charged in the
autoclave, followed by heating to 70°C. Ethylene was added

so that its partial pressure became 6 kg/cm® and, after the



30.0 ng of- the solid conpound obtained in the above item (1) was charged as
the solid catal yst conponent. The pol ynerization was carried out at
FO[err]C for 30 mnutes while feeding ethylene so that the total pressured
is held 10 constant. As a result, an ol i n polynmer was not obtai ned.
Conparative Exanple 2 (1) Contact treatrent between undried particles and
organonetal | i ¢ conpound The atnosphere in a 100 m four neck flask equi pped
15 with a stirrer, a dropping funnel and a thernoneter was dried under
reduced pressure and then replaced with nitrogen. 2.00 g of

non- heat - t r eayetemi Wasastabilfizeid)r @l 2% m1 of a heptane solution of

CROSFI ELDCo. , Lt d. , ES70X) waschar gedi nt hef | ask.  Then, 50 nl of tol uene was
added to forkFaisphptyladimépupayhesg| eenoentratien jas iadinstied t9ath and

8.0 mM of a toluene solutjon of, trimethylalumnum whose concentration was
S ust e o TRRRGREnToRASREraRry BRED aF opubeot| B FRoreRaceoLbhng” e
evol ved. Aft hii bRBbAL (S hEke! g, i 1480 abh m tenperature
for 2 hours,s?hg{:gg%gr ngt %r(lt &/aéﬂyfl‘e)nz%\fec?}ﬁr?lg%&% tc? ation a(%%)é)t he resi dual
sol i d conpousdnoesatwashed wwasr atjosted tb 150 nbldhlt whseohazgddt Aad washed

twice with 50 ml of hexane. Thereafter, the solid conpound was dried under
reduced pres3fir@ ®g obt b $olidgcempgupophbpénsg| is the. ghoveoipsind. (2)

W th o st bT AR RATERS ArnaeRhert M ha Tt AiEr it ed B eseur o
and then repLagoflewi bH+AbANas W PMAE WakCHE #PC for 30 minutes while -

feeding ethylene so that the total pressured is held

10 constant. As a result, an olefin polymer was not obtained.
Comparative Example 2

(1) Contact treatment between undried particles and
organometallic compound
The atmosphere in a 100 ml four neck flask equipped

15 withastirrer, adropping funnel and a thermometer was dried
under reduced pressure and then replaced with nitrogen.
2.00 g of non-heat-treated silica (manufactui:ed by
CROSFIELD Co., Ltd., ES70X) was charged in the flask. Then,
50 ml of toluene was added to form a slurry, which was cooled

20 to 5°C in an ice bath and 8.0 ml of a toluene solution of
trimethylaluminum whose concentration was adjusted to 1
mmol/ml was slowly added dropwise. In that case, a gas was
evolved. After stirring at 5°C for 30 minutes, then at room
temperature for 2 hours, the supernatant was removed by

25 filtration and the residual solid compound was washed four
times with 150 ml of toluene and then washed twice with 50
ml of hexane. Thereafter, the solid compound was dried

under reduced pressure to obtain 2.31 g of a flowable solid



959 of butane and 5g of butene-1 were charged in the autoclave, followed by
heating to 70[err]C. Ethylene was added so that -its partial pressure becane
6 kg/cnferr] and, after the systemwas stabilized, 0.25 m of a heptane
solution of 10 triisobutyl al um num whosezl1 concentration was adjusted to 1
mmol /M was charged. Then, 0.5 nl of a t gl’uene sol ution of .

et hyl enebi s(i ndenyl ) zi rconi um di chl ori de whose concentrati on was adj usted
to 2 [err] mol/mM was charged and 29.2 ng of the solid conpound obtained in
the (1) described 15 above was charged as the solid catal yst conponent. The
pol yneri zati eempaminegarri ed out at 70[err]C for 30 mnutes while feeding
~ethylene so that the total pressured is held constant. As a result, 0.118 g
of an ol efin p8)yHFehyiedeomodiymarizatelqivl yreri zation activity per

transition 20 netgl at s..3. 10 r /ol .Zr.~ hour_and the .

pol yneri zati on ac?‘f\/?’tlgg%g?vgo&irﬁ:ecﬁ{% y%}%glgn%géleq& m_&;se‘i%%pﬁgﬁ" Wur . 1t
i s considereqd Ratrer€IGhErBYnt PRe SAUhGsSREPOUNS AP B d&hdet aRidcbla above,
met hyl al um noxane was produced by reacti'hg water remained 1n silica with
trinmet hyl & upressuie (@nddithean aleplesiedvitip areon Patzan te v Hddhexradri ned)
No. 1-207303). Unlike Conparative Exanple 1 using dried silica, the

pol yneri zat i 9% @f \utanganhovth dhtbykeneoleveraaghtrgedofinExigpl e 1.

el ect ron” at  PRECTE R obB TACHES B et seer 14 Tek EYEVIREE SRT R i rrer
a 5 droppi ng gfupngt £06 padthed PRI NPBeBRin8ds USAinT 8HYC 8BS ter the
system was stabilized, 0.25 ml of a heptane solution of
10 triisobutylaluminum whose concentration was adjusted to 1
mmol/ml was charged. Then,.0.5 ml of a toluene solution
of ethylenebis(indenyl)zirconium dichloride whose
concentration was adjusted to 2 & mol/ml was charged and
29.2 mg of the solid compound obtained in the (1) described
15 above was charged as the solid catalyst component. The
polymerization was carried out at 70°C for 30 minutes while
feeding ethylene so that the total pressured is held
constant. As a result, 0.118 g of an olefin polymer was
obtained. The polymerization activity per transition
20 metal atomwas 3.8 x 10° g/mol Zr. hour and the polymerization
activity per solid catalyst component was 12.9 g/g hour.
It is considered that, régarding_the'solid compound
obtained in the (1) above, methylaluminoxane was produced
by reacting water remained in silica with trimethylaluminum
25 (additional test of Japanese Patent Kokai(Unexamined) No.
1-207303). Unlike Comparative Example 1usingdriedsilica,
the polymerization activity was shown but was lower than

that of Example 1.



pressure and then replaced with nitrogen. 30 m of toluene and 20 ml of a
tol uene solution of trinethylalum num whose concentration was adjusted to 1
mmol /M were added in the flask. After cooling to not nore than 5[err]Cin
an ice bath, 10 20 nml of a toluene soldjion of pentafluorophenol whose
concentration was adjusted to 2 mmol /ni s added dropw se. After
conpletion of the dropw se addition, the solution was stirred at 5[err]C
for 30 mnutes, then at roomtenperature for 5 hours. After the solvent was
distilled off until the 15 amount of the solution was reduced to half, the
sol uti on waongeosai v cilkanpbe e8l and then re-crystallized. As a result,

2.70 g of IVEAI(CI:S([H; ]F[err]g[err] was obtained as awhite crystal. The
yield was 34.(4% thesisQl (3t serpReRd JhARdngapLEEtESONand 20

or ganonet al | | g__ r?lund having el ectron attractive group A 100 m four neck
flask equi pp% EsT7YRr, a dr oppi ng funnel and a thernoneter was

dried under reduged gy %ﬁlSlaEfana%éH‘@la[s%ﬂ éyéc! Rei¥R T@B Wi rrdr 1639 Of
silica (mnufactured by CROSFIELD Co., Ltd. 0X) heat-treated 25 under a

nitrogen § | arcpp 30 [fammal famd & hhermomtemhﬂagedlrladtlmdét agducdden, 50
m of toluene was added to forma slurry OnmM of a toluene solution

of MeAl (OC QHGFTEES Fppethfn(lzenﬁﬁﬂqwqths%tﬁ@gﬁged 3% mhef t9lugR@ri bed
spove s Sl SISt o bl EBSFSag B RSO Tua IR 1o,
hours, the W&%@&h&@%@r&aﬁ%@a fid tr ﬁhbqvn@ndekeeaaséadyﬁltw id
corrpound was washed four tines wth 50 mMl of toluene 5 and then washed
twi ce with Sflagkof Afibeeneoolismesabt pot more than 5°C in an ice bath,
10 20 ml of a toluene solution of pentafluorophenol whose
concentration wés adjusted to 2 mmol/ml was added dropwise.
After completion of the dropwise addition, the solution was
stirred at 5°C for 30 minutes, then at room temperature for
5 hours. After the solvent was distilled off until the
15 amount of the solution was reduced to half, the solﬁtion
was concentrated, cooled and then re-crystallized. As a
result, 2.70 g of MeAl(OC,F,), was obtained as awhite crystal.
The yield was 34.4%.
(2) Contact treatment between dried particles and
20 organometallic compound having electron attractive group
A 100 ml four neck flask equipped with a stirrer, a
dropping funnel and a thermometer was dried under reduced
pressure and then replaced with nitrogen. 1.16 g of silica
(manufactured by CROSFIELD Co., Ltd., ES70X) heat-treated
25 under a nitrogen flow at 300°C for 5 hours was charged in
the flask. Then, 50ml of toluene was added to forma slurry,

and 2.0 ml of a toluene solution of MeAl(OC.F.), (2 mmol/ml )

synthesized in the (1) described above was slowly added



the solid conmpound was dried under reduced pressure to obtain 1.39 g of a
fl owabl e solid conpound. (3) Ethylene polynerization An autoclave (internal
vol une of 400 m) equipped with 10 a stirrer, wherein the atnosphere was
dried_under reduced pressure and then rgplaced with argon, was evacuated
and 95g of butane and 5g of butene-1 were charged in the autoclave,
followed by heating to 70[err]C. Ethylene was added so that its parti al
pressure becanme 6 kg/cnierr] and, after - the 15 systemwas stabilized, 0.25
m of a heptane solution of triisobutylal um num whose concentrati on was

adj usted to dropwided Wasthbargese, Thems whslewblebda tdftenetsictwinon of

et hyl enebi s(i ndenyl ) zi rconi um di chl ori de whose conCentﬁftion was adj usted

to 1 [err] ritt FRPMERMRGEAHEEE 408 DO Miggtesthen@tedd: iLP% 3 Hry

RP
obtained in the (2 ve ch e t-he,sqli.d c I om t. The
pol ymeri zat i{"g’ne é) N %%?ﬁaél&m%%fc’ %%B%%j%rabiﬁ élﬁ'&r%é“d'%r% %%Jl? egﬁ%w#?%p#{gag‘{d]i ng
et hyl ene so ddwiqg gl wRisepaihed fSuPel thePRAANE0 N3 &f S Uldne 32.2 ¢
of an olefin polymer was 25 obtained. The pol ynerization activity per
transiti dn reidiltlenwassed. tvicd Ofth |5@/mbloZrhedeme . arthétenfter,
pol ymeri zation activity per solid catal yst conmponent was 1780 g/q:hour. The
resul ting ol€i§ FPbld nePTPRINGWRSfdpEed URdRE| FRAYCHE RressutHTf 111, 7C

B
o0, 1172, AL ook 052 (ERUIBLE Eollh EaBpeRhd, eatrent betvecr,
flask equi pped WEthylStd FSIymérization
An autoclave (internal volume of 400 ml) equipped with
10 a stirrer, wherein the atmosphere was dried under reduced
pressure and then replaced with argon, was evacuated and
95g of butane and 5g of butene-1 were charged in the
autoclave, followed by heating to 70°C. Ethylene was added
so that its partial pressure became 6 kg/cm’ and, after the
15 system was stabilized, 0.25 ml of a heptane solution of
triisobutylaluminum whose concentration was adjusted to 1
mmol/ml was charged. Then, 1.0 ml of a toluene solution
of. ethylenebis(indenyl)zirconium dichloride whose
concentration was adjusted to 1 4 mol/ml was charged and
20 36.2 mg of the solid compound obtained in the (2) above was
charged as the solid catalyst component. The
polymerization was carried out at 70°C for 30 minutes while
feeding ethylene so that the total pressured is held
constant. As a result, 32.2 g of an olefin polymer was
25 obtained. The polymerization activity per transition
metal atomwas 6.4 X 107 g/mol Zr. hour and the polymerization
activity per solid catalyst component was 1780 g/g hour.

The resulting olefin polymer has SCBof 20.1, amelting point



droppi ng funnel and a thernoneter was dried under reduced pressure and then
replaced with nitrogen. 45.0 g of silica (manufactured byCROSFI ELD Co:-j ...
Ltd., ES70X) heat-treated under a nitrogen flow at 300[ertj; hebHas@teqgrs
was charged in 10 theflask. Then,ZSOq%gftoluenemasaddedt Placed
whi ch was cooled to 5Cin an ice bath and 90.0 ml of a tol of
t'ri met hyl al um num whose concentrati on was adjusted to 1 nmol/ y
added .dropwi se. In that case, a gas was evolved. After stirring at 5[err]C
for 30 15 mnutes, then at 80[err]C for 2 hours, the supernatant was
renmoved by foFtdali @fC aanmt t he7 146 dinadl [s®1]i dfcdnB@und was washed four tines
with 250 m of toluene and then washed twice wth 250 m of hexane.
Thereafter, EX@MBéRi d conpound was dried under reduced pressure to obtain

46.0 g of a 2 | qwabl e, splid. compound. (2) Canpround. ( treatnment A 500 m
four neck 11 ack cCRRERes SFERCEOEE PRer=SRl RO TR et S8 dried under
reduced presgg?gngﬁgtgﬁggcr eBpetGdv(dy nitrogen. 37.2 g of the solid
conmpound 25 obfained in the (1) described above was charged in the flask.
200 M Thén, 200 Al500 mdl fiene maskafiledkt eghdpped wlithrp atdr3eér? e of a

t ol uene sol ution of pentafl uorophenol whose concentration was adjusted to 2
mol /M was SFeRPyngdfennel and a Fharmaneten wafdrdese undegagsedisedyol ved.

e L BaRha BT B PRIy Mg {38, ¥ o B b
conpound was (pasiiedctaved byeSrasETEROCA] , 9ftd.0) #8IDX) heat-treated
under a nitrogen flow at 300°C for 5 hours was charged in
10 the flask. Then, 250ml of toluene was added to forma slurry,
which was cooled to 5°C in an ice bath and 90.0 ml of a toluene
solution of trimethylaluminum whose concentration was
adjusted to 1 mmol/ml was slowly added dropwise. In that
case, a gas was evolved. After stirring at 5°C for 30
15 minutes, then at 80°C for 2 hours, the supernatant was
removed by filtration and the residual solid compound was
washed four times with 250 ml of toluene and then washed
twice with 250 ml of hexane. Thereafter, the solid compound
was dried under reduced pressure to obtain 46.0 g of a
20 flowable solid compound.
{2) Compound (c) treatment
A 500 ml four neck flask equipped with a stirrer and
a thermometer was dried under reduced pressure and then
replaced with nitrogen. 37.2 g of the solid compound
25 obtained inthe (1) described above was charged in the flask.
Then, 50 ml of toluene was added to form a slurry and 37.2
ml of a toluene solution of pentafluorophenol whose

concentration was adjusted to 2 mmol/ml was slowly added

THIS SHEET HAS BECN
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5 and then washed twce with 200 m of hexane. Thereafter, the solid
conpound was dried under. reduced pressure to obtain 45.2 g of a flowable
solid conmpound. (3) Ethylene polynerization An autoclave (internal volune
of 400 m) equipped with 10 a stirrer_gyas dried under reduced pressure,
then replaced with argon and evacuated, and 95 g of butane and 5 g of
butene-1 were charged in the autoclave, followed by heating to 70[err]C
Et hyl ene was added so that its partial pressure becanme 6 kg/cnierr] and,
after the systemwas stabilized, 0.25 15 ml of a heptane sol ution of
triisobutyl ainopwilae whdsct bahcasa,atigas was edplvedd tAfdemssliodings
charged. Then, of a tolgene sol ution

et hyl enebi s@%ﬁgﬂ%‘ﬁn‘g}‘?ﬂ%‘{ﬁﬁ pE kﬁQ)F‘PBHtﬁﬁog%h%ﬁ(?eworcatfi%nz WRULSH ust ed
to 1l ferr] gggle/ gbgggﬁa%gﬁrtgﬁgs%&p %aéftqgtgatlﬁpgx %g{f&&%@&‘u‘%l‘)bt ai ned

in the (2) scri above was rgee% e so al'yst conponent. The

pol ymer i zat isyl B &oapblinddwas twathedfefi] £ihes witiioow s ahidoddeardi ng
ethyl ene so that the total pressured is held constant. As a result, 24.0 ¢

of an ol & i rrpbibhesr washedstwhcei wath 206 mblyfdrexansg on Theweafibemer
transition netal atomwas 2.4 x 10[err /ol Zr. hour and the
pol yreri zat i%f a?tfﬁleir tﬁpwu%l"l’%é & %‘F%’s’t"n‘é%ﬁpﬁﬁgHFeﬂa?r§§§(§r§/ &%our. The

| ti | &f, i : ' i nt -54- of
103, 1C and [T "G5 P 3 bRt Sor B TBOREBARER Tl Deen”
particles (a)(3nEtyoagicyner oopismd . (b)

An autoclave (internal volume of 400 ml) equipped with

10 a stirrer was dried under reduced pressure, then replaced
with argon and evacuated, and 95 g of butane and 5 g of
butene-1 were charged in the autoclave, followed by heating
to 70°C. Ethylene was added so that its partial pressure
became 6 kg/cm? and, after the system was stabilized, 0.25

15 ml of a heptane solution of triisobutylaluminum whose
concentration was adjusted to 1 mmol/ml was charged. Then,
0.2 ml of a toluene solution of
ethylenebis(indenyl)zirconium dichloride whose
concentration was adjusted to 1 4 mol/ml was charged and

20 12.2 mg of the solid compound obtained in the (2) described
above was charged as the solid catalyst component. The
polymerization was carried out at 70°C for 36 minutes while
feeding ethylene so that t.he total 'pressured is held
constant. As a result, 24.0 g of an olefin polymer was

26 obtained. The polymerization activity per transition
metal atomwas 2.4 x 10° g/mol Zr. hour and the polymerization
activity per solid catalyst component was 3980 g/g hour.

The resulting olefin polymer has SCBof 17.3, amelting point



5 A 200 m four neck flask equipped with a stirrer, a dropping funnel
and a thernoneter was dried under reduced pressure and then replaced with
nitrogen. 10.7 g of silica (manufactured by CROSFIELD Co., Ltd., ES70X)
heat-treated under a nitrogen flow at agg[err]c for 5 hours was charged in
10 the flask. Then, 110 m of toluene added to forma slurry, which was
cooled to 5[err]Cin an ice bath and 21.4 m of a toluene solution of
triethylal um num whose concentration was adjusted to 1 mml/m was slowy
added dropwi se. In that case, a gas was evolved. After stirring at 5 err]C
for 30 15 moitEG3.1Memanat [rPgnofeapaBat ure for 2 hours, the supernatant
was renoved by filtration and the residual solid conpound was washed four
times with B¥RMP1®f3tol uene and then washed twice with 100 ni of hexane.

Thereafter, the salid,c ound was_drj e nder red r ure to 20
obtain 11.1 g of é?%féﬂéﬁ%é?5%??%é%%ﬂ%oﬁﬁﬁWe§§)Péﬁﬁgggﬁg ?%) F$ atnment A
100 m four degdndheskl £ PeRjowhih(g)stirrer and a thernoneter was dried
under reduced pressure and then replaced with nitrogen. 1.83 g of the solid
conpound 25 obt & rz0D imil theax Medestladdie eqphipywedasi tihaa gedi et hea f | ask.
Then, 50 m of toluene was added to forma slurry and 3.6 nm of _ a toluene

sol uti on of feerRingFEPRhAndRosBeEBRBEREeraVRAsndtASd atndrY rdwread mol / n
was slowy adde

atroom t e aRE ABR SRRt R B Ry 7 REAEL A
super nat ant Q[’l@énﬁﬁé@t\!@ﬂeé%f idRos#timab 2ed ,tNeql esshgk ) sldil oasmaad was
washed four tines wth 50 m of toluene
under a nitrogen flow at 300°C for 5 hours was charged in
10 theflask. Then, 110ml of toluene was added to forma slurry,
which was cooled to 5°C in an ice bath and 21.4 ml of a toluene
solution of triethylaluminum whose concentration.was
adjusted to 1 mmol/ml was slowly added dropwise. In that
case, a gas was evolved. After stirring at 5°C for 30
15 minutes, then at room temperature for 2 hours, the
supernatant was removed by filtration and the residual
solid compound was washed four times with 100 ml of toluene
and then washed twice with 100 ml of hexane. Thereafter,
the solid compound was dried under reduced pressure to
20 obtain 11.1 g of a flowable solid compound.
(2) Compound (c) treatment |
A 100 ml four neck flask equipped with a stirrer and
a thermometer was dried under reduced pressure and then
replaced with nitrogen. 1.83 g of the solid compound
2b obtained in the (1) described above was charged in the flask.
Then, 50 ml of toluene was added to form a slurry and 3.6

ml of a toluene solution of pentafluorophenol whose

concentration was adjusted to 1 mmol/ml was slowly added.



5 and then washed twce with 50 ml of hexane. Thereafter, the solid
conpound was dried under reduced pressure to obtain 1.93 g of a flowable
solid conpound. (3) Ethylene polynerization An autocl ave (internal vol une
of 400 m) equipped with 10 a stirrer, erein the atnosphere was dried
under reduced pressure and then replaced“w th argon, was evacuated and 95g
of butane and 5g of butene-1 were charged in the autoclave, followed by
heating to 70[err] C. Ethyl ene was added so that its partial pressure becane
6 kg/cnferr] and, after the 15 systemwas stabilized, 0.25 m of a heptane

sol ution of ftrh thekuicklsal,us Y& Waes evolvezt r afiter wadradingsbed rooml

mol /M was charged. Then, 0.5 m of a toluene sol ution of

et hyl enebi s( tea@epatane derudddméRusesde tigdsatc8hdefiomid dourss Adeust ed
to 2 [err] mol/mi s _charged and 20 .43. 4, of . the_sol jd conpoynd,obtai ned
h the (2) dBEBETBRS 0 MR &Y A T FESCHPRq2td: bR PoRoHHGhent . The
pol ymer | 2t | gB 14 ceapblsd fbb Fherh ¥dd:Crligles! §:RhNGHGR1 W ke1besd N
ethylene so that the total pressured is held constant. As a result, 20.6 g
of an ol ef5i napd then washdd abiizenedthllsd mdl wiehesxainean Fhereatftepgr
transition metal atommas 1.2 x 10[err] g/nol Zr. hour and the

pol ymeri zat i $heacOliid wommowyl iwps dBigd turdeporeducadspreseugegthour. The
resulting ol efi

(eobl 119 O SRARROLIES e SR L 20 2o D81 Shaor, | 720 o
t reat ment bet%@gnEQ@&@Eggeid@yméyy§éH£&monetaIIic conpound (b)
An autoclave (internal volume of 400 ml) equipped with
10 a stirrer, wherein the atmosphere was dried under reduced
pressure and then replaced with argon, was evacuated and
95g of butane and 5g of butene-1 were charged in the
autoclave, followed by heating to 70°C. Ethylene was added
so that its partial pressure became 6 kg/cm’ and, after the
15 system was stabilized, 0.25 ml of a heptane solution of
triisobutylaluminum whose concentration was adjusted to 1
mmol/ml was charged. Then, 0.5 ml_ of a toluene solution
of ethylenebis(indenyl)zirconium dichloride whose
concentration was adjusted to 2 4 mol/ml was charged and
20 43.4 mg of the solid compound obtained in the (2) described
above was charged as the solid catalyst component. The
polymerization was carried out at 70°C for 10 minutes while
feeding ethylene so that the total pressured is held
constant. As a result, 20.6 g of an olefin polymer was
25 obtained. The polymerization activity per transition
metal atomwas 1.2 x 10° g/mol Zr. hour and the polymerizati.on
activity per solid catalyst component was 2850 g/g hour.

The resulting olefin polymer has SCBof 29.9, amelting point



5 A 200 m four neck flask equipped with a stirrer, a dropping funne
and a thernoneter was dried under reduced pressure and thén replaced with
nitrogen. 13.8 g of silica (manufactured by CROSFIELD Cgy;s siebtGias BdefRED ed
heat-treated under a nitrogen flow at 390[err]C for 5 ho in
138 M 10 the flask. Then, 138 nm of toluene was added r\ﬂ\m%[“ﬂ

whi ch was cooled to 5[err]Cin an ice bath and 27.5 m of

sol uti-on of trimethylal um num whose concentration was adjusted to 1 mmol/m
was slowy added dropwi se. In that case, a gas was evolved. After stirring
15 at 5[ er rgfC 8dr 08D amich K85 Ct, hendat] W ookt @rBér.ature for 2 hours, the

supernat ant was renoved by filtration and the residual solid conmpound was
washed four B¥3@R1%i4h 100 m of tol uene and then washed twice with 100 ni

of hexane. There 0l i Y under _reduced pressure
Fo 20 obi ai 5 G0 art afre8tngn e BPHEE a0 Ba s i e 1 BN o
treatment A JighmdbméOs11NECKombaskdequipped With a stirrer and a

t hernoneter was dri ed under reduced pressure and then replaced with

nitrogen.52.10 g »f2Q¢henkdiour qepoufiths¥b egbippeddvibhtaestiyreescai bed
above was c?grged, in the flask, Then, 50 ml of toluene waa added to forma
slurry and AZOPRiRg Lunngl afd SFHerBRISteTeHAs AHoPEPRRASE TRbiced

concent rat | g dis. AIAS @flhO:dp ML Wl; PR 1R LANEY A018ds ¢ op ST 440 ¢ hal

case, a gas ring at room-tenperatur _ m nut es,
tﬂen at_30[le(xﬁ&xﬁlf&étare@tﬁ;s,cxtdmvnamrt:mt,ant;d\o@smwnyemb&w-{téaféal on and
t he residua _

under a nitrogen flow at 300°C for 5 hours was charged in

ry,

10 the flask. Then, 13.8 ml of toluene was added to form a
slurry, which was cooled to.5°C in an ice bath and 27.5 ml
of a toluene solution of trimethylaluminum whose
concentration was adjusted to 1 mmol/ml was slowly added
dropwise. In that case, a gas was evolved. After stirring

15 at 5°C for 30 minutes, then at room temperature for 2 hours,
the supernatant was removed by filtration and the residual
solid compound was washed four times with 100 ml of toluene
and then washed twice with 100 ml of hexane. Thereafter,
the solid compound was dried under reduced pressure to

20 obtain 13.8 g of a flowable solid compound.

(2) Compound (c) treatment

A 100 ml four neck flask equipped with a stirrer and
a thermometer was dried under reduced pressure and then
replaced with nitrogen. 2.10 g of the solid compound

25 obtained in the (1) described above was charged in the flask.

| Then, 50 ml of toluene was added to form a slurry and 4.2
ml of a toluehe solution of pentafluorophenol whose

concentration was adjusted to 1 mmol/ml was slowly added.

THIS SHEET HAS BEEN
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solid conpound was washed four tinmes with 50 mMl of toluene 5 and then
washed twice with 50 ml of hexane. After washing, the solid conpound was
dried under reduced pressure to obtain 2.28 g of a flowable solid conpound.
(3) Ethylene polynerization An aut ocl ave (internal volune of 400 ni)

equi pped with 10 a stirrer, wherein the Z\t nosphere was dried under reduced
pressure and then replaced by argon, was evacuated and 95 g of butane and 5
g of butene-1 were charged in the autoclave, followed by heating to
70[err] C. Ethylene was added so that its partial pressure becane 6
kg/cnferr] am, thétecatbe sygaenwvds emoclsedbi |Afeer StPbrithgoédtarbent ane
solution of tri-n- hexylal um num whose concentration was _adjusted to 1

mol /i was eeapetaturfefor3® mingtesy, therat M 4t fox éf hours, the

et hyl enebi s(i ndenxla%zi coni.um di chl Oli)i d jl?{r%os%.concen r té on V\a% justed
to 2 [err] notPRFPAEENENERTedSARY S0 P24 7 St B i Lo

obtai ned in {5¢;fDosSehd Mt sRRHed@Buehaifes @Sth 0 Ml b¢ €8iabyst
conponent. The polynerization was carried out at 70[err]C for 30 m nutes
whi | e feelli ngnétthdrerasthed teiceheltlottdl mpresd hiexeche s Afltedrcoashanyg, As a
result, 23.5 g of an olefin polymer was 25 obtained. _Polynerization
activity pertheassiifofomepyndaies @rded nndemradycest myessureoct? and

POLYTEE 2ot B AEA Y1 5K B°F UL bl Yo onpat g 1760 0/g hour. The
106. 3C and [[g5§]d+R$1dn80poEymBRLSaRi6H) Preparation of particles (A)-
An autoclave (internal volume of 400 ml) equipped with
10 a stirrer, wherein the atmosphere was dried under reduced
pressure and then replaced by argon, was evacuated and 95
g of butane and 5 g of butene-1 were charged in the autoclave,
followed by heating to 70°C. Ethylene was added so that
its partial pressure became 6 kg/cm’ and, after the system
15 was stabilized, 0.25 ml of a heptane solution of tri-n-
hexylaluminumwhose concentration was adjusted to 1 mmol/ml
was charged. Then, 0.5 ml of a toluene solution of
ethylenebis(indenyl)zirconium dichloride whose
concentration was adjusted to 2 4 mol/ml was charged and
20 26.7 mg of the solid compound obtained in the (2) described
above was charged as the solid catalyst component. The
polymerization was carried out at 70°C for 30 minutes while
feeding ethylene so that the total pressured is held
constant. As. a result, 23.5 g of an olefin polymer was
20 obtained. Polymerization activity per transition metal
atomwas 4.7 x 10" g/mol Zr. hour and polymerization activity
per solid catalyst component was 1760 g/g hour. The

resulting olefin polymer has SCB of 17.1, a melting point



A 50 m four neck flask equipped with a stirrer, a 5 dropping funnel and a
thernoneter was dried under reduced pressure and then replaced with
nitrogen. 1.89 g of silica (manufactured by CROSFIELD Co., Ltd., ES70X)
heat-treated under a nitrogen flow at 3Q0[err]C for 5 hours was charged in
t he flask. Then, 10m of t ol uenewasaddedt ot or masl urry, 10 which was cooled to
5[err]Cin-an ice bath and 3.8 ml of a toluene solution of
trimethyl al um num whose concentration was adjusted to 1 nmol/m was slowy
added dropwi se. In that case, a gas was evolved. After stirring at 5[err]C
for 30 m nutaefs,10637Caend0[[g? ] €Ef ok 8B.hours, the supernatant was 15
renmoved by filtration and the residual solid conpound was washed four tines
with 10 i d*a®RiRne. Then, 10 nl of tol uene was added to forma slurry

agai n and 3. | e lugio t af | uor ophenol whose
concentratio 1waﬁaetﬁ%ultsache%§?oof.slo%érjr%?lf%g%vagﬁgI owy added. Also in this 20
case, a gas was evojo/edh ffdensdik rflagk aéqghogpedewpenahuseifr@er30 an nutes,
then at 80[err]C for 2 hours, the supernatant was renoved by filtration and
t he resi dualdsappihg diypmeid anak awvbhbeedoftietiert vassdnie¢dh Wwided mwfdueddiene and
then washed twice wwth 10 m of hexane. After washing, the salid 25
conpound waPTRTBH 3B theaarl el ¥itd pbtEpeann 2L 38° ¢ 6f Siti%habl e

sol 1d compoundn(ZcFLINA 80P cRRIOWIRAEY B 01 A8, W52y Sl Sl ool urTe

of 3 liter) ui pped” W a strrrér;  whéréin noSpher e was
dried under (jreghi€ed itaSGEE fAY Hen 0020 f6£05 hdhir 81608, c@sged acat ed

and 720 g of butane and 30 g of butene-1 were charged in the
the flask. Then, 10ml of toluenewas added to forma slurry,
10 which was cooled to 5°C in an ice bath and 3.8 ml of a toluene
solution of trimethylaluminum whose concentration was
adjusted to 1 mmol/ml was slowly added dropwise. In that
case, a gas was evolved. After stirring at 5°C for 30
minutes, then at 80°C for 2 hours, the supernatant was
15 removed by filtration and the residual solid compound was
washed four times with 10 ml of toluené. Then, 10 ml of
toluene was added to form a slurry again and 3.8 ml of a
toluene solution of pentafluorophenol whose concentration
was adjusted to 1 mmol/ml was slowly added. Also in this
20 case, agaswasevolved. After stirring at roomtemperature
for 30 minutes, then at 80°C for 2 hours, the supernatant
was removed by filtration and the residual solid compound
was washed four times with -10 ml of toluene and then washed
twice with 10 ml of hexane. After washing, the solid
25 compound was dried under reduced pressure to obtain 2.35
g of a flowable solid compound.
(2) Ethylene polymerization

An autoclave (internal volume of 3 liter) equipped with



aut ocl ave, followed by heating to 70[err]C. Ethylene was added 5 so that
Its partial pressure becanme 6 kg/cnferr] and, after the system was
stabili.zed, 1.8 m of a heptane solution of triisobutylal um num whose
concentration was adjusted to 1 nmol /m s charged. Then, 0.5 m of a

t ol uene sol ution of ethyl enebis(indenyl Z|rcon|un1d|chlor|de whose 10
concentration was adjusted to 1 [err] nol/m was charged and 24.8 ng of the
solid-conpound obtained in the (1) described above was charged as the solid
catal yst conmponent. The polynerization was carried out at 70[err]C for 60
m nut es whi |a steladrery, eﬂmﬂe&inetsm ahtabspherieowals grieedunedersrédhded’s
constant. As a result, of an ol efin polynmer was obtained. The
polynerlzaI|RFF%§@¥%|Q@dp%he@r%ﬁg1@¢%@ €%Ja§$%@masaa %VQCHGFﬁﬁr?nélnDI

Zr. hour an rizatio tIVI er_solid cat 0 nt was
3030 g/ g hod?w # ?“enga‘&# ‘# e si é‘&%‘%f‘?‘é%rieganﬁeF ¥ng
point 20 of a&&mécf&l{m&a b9fh8a@§n RANDIE, 6 ey By keReadded

pol ymeri zati on An aut ocl ave (internal volune of 3 litér) equipped with a
stirrer, Sheseithathétat pesphel pressure deaamz® kgdaméan2h, pféesutbeand

t hen replaced W th ar on was  evacuat ed and 720 g of butane and 30_g of
but ene- 1 vverf'eY%Wg‘éﬂsl stehéligedel dv8, MloPfoRe MRS PP EPBREr ] C

Ly ene v 20008y LR md S b8 SRR DR U, S T
triisobutyl WMI“MQS&QPQ«Egm reie N 9o @l 381 LGkSPudndNBb1 L 1 ¥AS
charged. Then, 0.5 m of a tol uene sol ution
of ethylenebis(indenyl)zirconium dichloride whose
10 concentration was adjusted to 1 & mol/ml was charged and
24.8 mg of the solid compound obtained in the (1) described
above was charged as the solid catalyst component. The
polymerization was carried out at 70°C for 60 minutes while
feeding ethylene so that the total pressured is held
15 constant. As a result, 75 g of an olefin polymer was
obtained. The polymerization activity per transition
metal atomwas 1.5 x 10° g/mol Zx. hour and the polymerization
activity per solid catalyst component was 3030 g/g hour.
The resulting olefin polymer has SCB of 22.4, amelting point
20 of 98.8°C, [n] of 2.23.
Example 6
(1) Ethylene polymerization
An autoclave (internal volume of 3 liter) equipped with
a stirrer, wherein the atmosphere was dried under reduced
25 pressure and then replaced with argon, was evacuated and
720 g of butane and 30 g of butene-1 were charged in the
autoclave, followed by heating to 83°C. Ethylene was added

so that its partial pressure became 6 kg/cm® and, after the



of et hyl enebi s(indenyl)zirconiumdichloride whose 5 concentration was
adjusted to 1 [err] nol/mM was charged and 22.3 ng of the solid conpound
obtained in the (1) described above was charged as the solid catal yst
conponent. The pol ynerizati on was carrjqebq out at 83[err]C for 60 m nutes
whil e feeding ethylene so that the total” pressured is held 10 constant.

As a result, 41 g of an olefin polyner was obtai ned. The pol yneri zation
activity per transition netal atomwas 8.2 x 10[err] g/nol.Zr. hour and the
pol ymeri zation activity per solid catal yst conponent was 1840 g/ g hour. The
resul ting olsyfstem podg netabihdisEd, ol . 26mb, oéd aehephgnpoisetluticof of

101. 3[err]C, [Jerr]] of 2.23 and MFR of 0.303g/1Onmm Exanple 7 (1)

Et hyl ene pol§AeksoRE Bka pmbReB hRee Gmawmﬁ@%ﬁdguﬁﬂiﬁér§°ehui pped

with a stirrer rein t.he atposphere [ € nder o 0. _pressure
and t hen reﬁﬁ”%%]ed“vm"f%s a%lb%ﬂ?eé{gs&g‘\%{lc’ugﬁzsd nf%?%oq:é) lo eq'bdélutsgogle@%ln%t%o g of
but ene-1 wergr cdvew é@iébfnéé‘ﬁ?ﬂ??§Y§cofx9hin0hi@;éhl?.br|1@%t ibbsled 70[err] C.

Et hyl ene was added so that its partial pressure became 6 kg/cnR and

hydr ogen has ket sat itmtwas sagiustad 40 ek sttme bachma S changednind 25
after the systemwas stabilized, 1.8 m_ of a,  heptane_ sol ution of

triisobutyl 244 MSPRHNR seddceRPMRPPBA Qrkabpdsibdheo(1) AR PeRs
h d. Th | i
cU oot schbeith gl Phafiobd, KELEREOULLENcREa1vox  componen

5
et hyl enebi s(1 ndeny‘f I TCONh oncen_'r atTlhgn was
adj usted to dolphéti 2Bt {Gh WS cabkaigado@ G283 b Pl ot AensekkdsePI@OUNd

obt ai ned i n Exanple 2(2) was charged as the solid catal yst conponent. The

feeding ethylene so that the total pressured is held

10 constant. As a result, 41 g of an olefin polymer was
obtained. The polymerization activity per transition
'metal atomwas 8.2 x 10’ g/mol.Zr. hour and the polymerization
activity per solid catalyst component was 1840 g/g hour.
The resulting olefin polymer has SCBof 26.5, amelting point

15 of 101.3°C, [77] of 2.23 and MFR of 0.303g/1l0mim.
Example 7

(1) Ethylene polymerization
Anautoclave(internalvolumeofiiliter)equippedwith

a stirrer, wherein the atmosphere was dried under reduced

20 pressure and then replaced with argon, was evacuated and
720 g of butane and 30 g of butene-1 were charged in the
autoclave, followed by heating to 70°C. Ethylene was added
so that its partial pressure became 6 kg/cm’ and hydrogen
was added so that its partial pressure became 50 mmHg and,

25 after the éYstem was stabilized, 1.8 ml of a heptane solution
of triisobutylaluminum whose concentration was adjusted to
1 mmol/ml was charged. Then, 0.5 ml of a toluene solution

of ethylenebis(indenyl)zirconium dichloride whose



pol yneri zation was carried out at 70[err]C for 60 minutes while 5.-feeding
ethylene so that the total pressured is held constant. & result 28 g of
an ol efin polyner was obtained. The pol ynerization activ

Beemkdplatean
metal atomwas 5.6 x 10[err] g/nmol Zr. hour and the poly ,” ity
per solid catalyst conponent was 1020 g hour. 10 The re
pol ymer has SCB of 26.4, nelting points of 91.7[err]C and 99. 9[err

[[err]] of 1.31, Mw of 83200, M of 25600, Mw/ Wn of 3.3 and MFR of 1. 98¢g/ 10
mn. Exanple 8 (1) Preparation of particles (A 15 A 100 M four neck
fl ask equi ppesheoehtratsonrwas, adjdsdedi tg I uamedl Amdtl was heha:ngedeand/as

dried under reduced pressure and then replaced with nitrogen. 09 g of the
solid conpouhd- %m%l.qfeah?nsaaﬁﬁ@nmqr}d\mt%m%é@ i ef ?égﬂ wW&hen, 50

m of tol uen dded S 20 _and 31

perfl uore-te 5%? a?%oﬁ%% lgl 83}'9& é&e&omploﬁleﬁ%' gg?e a gas was

evol ved. After) shéfisR0idh WP Cakre TR éﬁ’érzﬁ: f7‘OPC3§o£'16UJh§.§1utTe@ed@h§1e80C for
2 hours, the supernatant was renoved by filtration and the residual solid
conmpound dasteedird ébhyléeneesowthhtS@hel totaflolpress@ednds thebd washed
twice 50 mM of hexane. After washing, the solid conpound was dri ed under
reduced presZRReEtaBE obtAF A TSRt of 28 9] 0haBPeCIBEid PORITSFI VAR

caul pped wi 19PEesEer dhe prlfer PRB R aGh et bV R Bl it ﬁ%@fﬁ?ﬁahtéﬁ”
pressure anda{ HRNGEEPE 268 DY 3f ARL 2aS lfdiﬁc%ﬂ&dtl@é‘dpgﬂ-ﬁnerlzatlon
activity per solid catalyst component was 1020 g/g hour.

10 The resultingolefin polymer has SCB of 26.4, melting points
of 91.7°C and 99.9°C, [77] of.1.31, Mw of 83200, Mn of 25600,
Mw/Mn of 3.3 and MFR of 1.98g/10 min.

Example 8
(1) Preparation of particles (A)

15 A 100 ml four neck flask equipped with a stirrer, a
dropping funnel and a thermometer was dried under reduced
pressure and then replaced with nitrogen. 1.09 g of the
solid compound obtained in Example 4(1) was charged in the
flask. Then, 50 ml of toluene was added to form a slurry,

20_ and 0.31 ml of perfluoro-tert-alcohol was slowly added. 1In
that case, a gas was evolved. After stirring at room

- temperature for 30 minutes, then at 80°C for 2 hours, the
supernatant was removed by filtration and the residual
solid compound was washed four times with 50 ml of toluene

25 and then washed twice 50 ml of hexane. After washing, the
solid compound was dried under reduced pressure to obtain
1.20 g of a flowable solid compound.

(2) Ethylene polymerization
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g of butane and 35 g of butene-1 were charged in the autoclave, 5 foll owed
by heating to 70[err]C. Ethylene was added so that its partial pressure
became 6 kg/cnferr] and, after the systemwas stabilized, 1.8 m of a

hept ane sol uti on of triisobutylalqunqg__ose concentration was adjusted to
1 mol/mM was charged. Then, 1.0 ml of a toluene solution 10 of

et hyl enebi s(i ndenyl ) zi rconi um di chl ori de whose concentrati on was adj usted
to 1 ferr] mol/mM was charged and 37.6 ng of the solid conpound obtained in
the (1) described above was charged as the solid catal yst conponent. The
pol ynmeri zati on wds gatocédveutimtteritd ewvpllGmearf 8Aitieu) eguihped Wwixh eedi ng
ethylene so that, the total pressured is held constant. As_a result, 124 g

of an ol ef i ? FHYRET MEDEHRD FBE. 2FRESPHPYReYRS AT R HAIGH heghsed

transition 19/ r 0 e

pol yneri zat i oneaga%"?llt%irgﬁ@dsﬁére %s%ﬂ}gggééa?gs dcoorﬁ’pgr?%n?{'agg%ggoa%?g—l 5our. 20
The resul ti ngoelritdrie BAHIEY oFasuSEFeof w%%-échérﬁ&&tihn%@%hﬂbcflfave,
103.5[err]Cand [[err]] of 2.39. Exanple 9 (1) Ethylene polynerization An
aut ocl avé (ifinlekowed Vioy uneating tot 20 )C eqliithydens wa2Rddest isa érhatwher ei n
t he at nosphere was dried under reduced gres ure and then rgﬁlaced W th
argon, was evat R ah@TrEEsSUgoPesaMen ’a%Zcrswadof apheEnela S¥FeRhar ged

0 the aut ook Ssediel 1 ovedl by begi | 89 LOnIBLERE] Goikiiyhene vas added

-63- so that Tts partie pf essure” bécane f and "hydr ogen was
added so t hairiisomatyl &l uRiLsh Wito & ok Y Hdh 3@ adfihektelhgosyst em

was stabilized, 1.8 of a heptane sol ution _
mmol/ml was charged. Then, 1.0 ml of a toluene solution
10 of ethylenebis(indenyl)zirconium dichloride whose
concentration was adjusted to 1 « mol/ml was charged an&
37.6 mg of the solid compound obtained in the (1) described
above was charged as the solid catalyst component. The
polymerization was carried out at 70°C for 60 minutes while
15 feeding ethylene so that the total pressured is held
constant. As a result, 124 g of an olefin polymer was
obtained. The polymerization activity per transition
metal atomwas 1.2 x 10® g/mol Z2r. hour and the polymerization
activity per solid catalyst component was 3300 g/g hour.
20 The resultingolefin polymer has SCBof 19.2, amelting point
of 103.5°C and [77] of 2.39.
Example 9
(1) Ethylene polymerization
An autoclave (internal volume of 3 liter) equippedwith
25 a stirrer, wherein the atmosphere was dried under reduced
pressure and then replaced with argon, was evacuated and
715 g of butane and 35 g of butene-1 were charged in the
autoclave, followed by heating to 70°C. Ethylene was added



of triisobutylalum numwhose concentration was adjusted to 5 1 mol/nm was
charged. Then, 1.0 mM of a toluene solution of

et hyl enebi s(i ndenyl ) zi rconi um di chl ori de whose concentrati on was adj usted
to 1l [err] nmol/mM was charged and 55.3 of the solid conmpound obtained in
the above item (1) of Exanple 8 was ché%ged as the solid catal yst '
conponent. 10 The pol yneri zation was carried out at 70[err]C for 60 m nutes
whil e.feeding ethylene so that the total pressured is held constant. As a
result, 21 g of an olef in polynmer was obtained. The pol ynerization

activity pergd ranest tiwen pattdlall pneasudel beckee s koyicmd! ad . hydridgen
andt hepol yneri zation 15 activitypersolidcatal yst conponent vvas3809/ghour.
The resul ti rvpslasided pol et itespsceisfl pregsunerkecany 198 mmgfand,

Contact | L redt Hert e TEEHERHPR R 0L L o35 3nd S0P PYA DFELAPR SO LBHb%nd (b)
A 200 m foyse @%g&sf&ﬁﬁrégdg@ngﬁgg% ghbeeacéﬁééﬁefatﬁoﬁrmhaggg%%%oand a

t hernoneter was drie pressure and then repla

ni trogen.59. 2% fmisWaisCc ahbirgedf.acthenqd byo GRODE ELEb Caenelésllut £ 0X)
heat-treated 25 under a nitrogen flow at 300[err]C for 5 hours was charged
in the fIasKQfTMbhyl@negiﬁ{ibgenﬁﬂMGﬁ@cmaéuaddé@h&@niﬂanthﬁQ”ry, whi ch
was cooled to 5%%5 C in_an_ice_ bat

nd 18.5 m . of a toluene sqlution of
i et hyl al URPRERTFREEER Vas S SEREER Fai T off TRL B YT HreEosaniBt m was
SO e e Ofy UL 6 Mg NS SR YRkl B0vit ki o
(1)of Example 8 was charged as the solid catalyst component.

10 The polymerization was carried out at 70°C for 60 minutes
while feeding ethylene so that the total pressured is held
constant. As a result, 21 .g of an olefin polymer was
obtained. The polymerization activity per transition
metal atomwas 2.1 x 10° g/mol Zr. hour and the polymerization

15 activity per solid catalyst component was 380 g/g hour. The
resulting olefin polymer has SCB of 30.8, a melting point
of 96.3°C, [#] of 1.20 .and MFR of 0.89 g/10 min.

Example 10
{1) Contact treatment between particles (a) and

20 organometallic compound (b)

. A 200 ml four neék flask equipped with a stirrer, a
dropping funnel and a thermometer was dried under reduced
pressure and then replaced with nitrogen. 9.25 gof silica
(manufactured by CROSFIELD Co., Ltd., ES70X) heat-treated

25 under a nitrogen flow at 300°C for 5 hours was charged in
the flask. Then, 92.5 ml of toluene was added to form a

slurry, which was cooled to 5°C in an ice bath and 18.5 ml

of a toluene solution of trimethylaluminum whose



t he supernatant was renoved by filtration and the residual 5 solid
conpound was washed four tinmes with 100 m of toluene and then washed tw ce
with 100 mM of hexane. Thereafter, the solid conpound was dried under
reduced pressure to obtain 9.96 g of a_é%pmable solid conpound. (2)
Conmpound (c) treatnment 10 A 100 m “Tour neck flask equipped with a
stirrer and a thernoneter was dried under reduced pressure and then
replaced with nitrogen. 0.76 g of the solid conpound obtained in the (1)
descri bed above was charged in the flask. Then, 50 ml of toluene was added
to forma slecongeatrdatidnleasi adfiuated! tend medbbymbnwas slowly added
2,3,5,6-tetrafl uorophenol whose concentration was adjusted to 1 mmol/nml was
sl oWy addeddrPpwipat: cHs&Ehag gasewss JasHIR@voAMes- sptterngth¥rivem

was T enoved B 51 PR Rinn e thel Haros t Shpfr AR £th g SeRE R Achoa
four times WhE RfpdinadOhinecaBdelinep Meshes: ivh GdMhe POs fhuel

hexane. Thereafter, the solid conmpound was dried under reduced pressure to
obtai n 0.¥8 gobidadipwaid wasowadhednpound ined) witthyl edenlpolfyteliueati on 25
An autocl ave (internal volune of 400 m ) equipped with a stirrer, wherein

t he at nosphef®dheRiashemderigeatiddd 190adupé hrdanfen Topregttiesy ar gon,
was evacuat e n 5.,0.0 utane_and 5 of putene:l re charged in the
aut ocl ave, €§$6 9?}8IF8&B§uB§ W@gt%ﬁde%buﬂi%ﬁwﬁ%ﬁ“ﬁ%&%ﬁ%ﬁﬁf %ded so
that its paréhehiRr 9598’ § BeCae18wsd1eNs¥1ild JMhpRider the system was
stabilized, 0.25 m of a heptane sol ution of

(2) Compound (c) treatment

10 - A 100 ml four neck flask equipped with a stirref and

a thermometer was dried under reduced pressure and then
.. replaced with nitrogen. 0.76 g of the solid compound

obtained in the (1) described above was charged in the flask.
Then, 50 ml of toluene was added to form a slurry and 1.5

15 ml of a toluene solution of 2,3,5,6-tetrafluorophenol whose
concentration was adjusted to 1 mmol/ml was slowly added.
In that case, a gas was evolved. After stirring at room
temperature for 30 minutes, then at 80°C for 2 hours, the
supernatant was removed by filtration and the residual

20 solid compound was washed four times with 50 ml of toluene
and then washed twice with 50 ml of hexane. Thereafter,
the solid compound was dried under reduced pressure to
obtain 0.78 g of a flowable solid compound.

(3) Ethylene polymerization

25 An autoclave (internal volume .of 460 ml) equipped with
a stirrer, wherein the atmosphere was dried under reduced
pressure and then replaced by argon, was evacuated and 95

g of butane and 5 g of butene-1 were charged in the autoclave,



triisobutylal um num whose concentration was adjusted to 1 5 mol/nm was
charged. Then, 1.0 m of a toluene solution of
et hyI enebi s(i ndenyl ) zi rconi um di chl ori de whose concentration was adj ust ed
1 [err] nmol/mM was charged and 38. Sﬁ of the solid conmpound obtained in
the (2)descri bed above was charged as t % solid catal yst conponent. The 10
pol yneri zation was carried out at 70[err]C for 30 mnutes while feeding
ethylene so that the total pressured is held constant. As a result, 16.1 g
of an olefin polynmer was obtai ned. The Pol ynerization activity per
transition nébhlowednbgsh8aingl@per0]C g/ Bth¥iendiowas aaddedeso that
polymerization 15 activitypersolidcatal ystconponentwas836g/ghour. The
resul ting ol £¥SiRRHEI AT SREITBeGRAME, 57k9éc}‘?felatqq"rg ap&ext CBF gystePerr] C

d 109.5 C 1P t f
ggrt I cl es[ (e;‘;'iiogggbuﬁe'%éhgt ﬁo%éhgﬁi ol;xa (f%)u urtﬁggr}r(a? ggkoeqw pped

with a sti rr@fuéoﬂﬁ@?l@hﬂﬁmiﬁﬁﬂ%hé@é @oﬁé@ﬁi@&@i@ﬁ WS adud dender 11 educed
pressure and then replaced by nitrogen. 0.83 g of the soli'd conpound

obt ai ned bn mmabhyind @8$ 1§chamgedhartgmm nlthemil|afka fdkwen&Osolubviohol uene
was added to forma_25 slu and 1.70 nl of_ 4-f |uorophenol was slowy
added. In t®ht e*élaxéenabgaé1%@&1@?@6@%%@@%%% dthsiﬁ)m t enper at ur e

o 20 T SR PR o oh T LESL8EeR IR S S R AL AR BB
with 50 nl ofgt gl yedre t3pd shar veapedindbse azd el 1ﬁftﬁéxg fdedBpiBak! €T,
the solid conpound was dried under reduced pressure to obtain
above was charged as the solid catalyst component. The
10 polymerizatibn was carried out at 70°C for 30 minutes while
feeding ethylene so that the total pressured is held
constant. As a result, 16.1 g of an olefin polymer was
obtainea. The Polymerization activity per transition
metal atomwas 3.2 x 10’ g/mol Zr. hour and the polymerization
15 activity per solid catalyst component was 836 g/g hour. The .
resulting olefin polymer has SCB of 17.7, a melting point
of 103.1°C and 109.5°C and [7] of 1.84.
Example 11
(1) Preparation of particles (A)
20 The atmosphere in a 100 ml four neck flask equipped with
a stirrer, a dropping funnel and a thermometer was dried
under reduced pressure and then replaced by nitrogen. 0.83
g of the solid compound obtained in Example 10(1) was charged
in the flask. Then, 50 ml of toluene was added to form a
25 slurry, and 1.70 ml of 4-fluorophenol was slowly added. 1In
that case, a gas was evolved. After stirring at room

temperature for 30 minutes, then at 80°C for 2 hours, the

supernatant was removed by filtration and the residual



0.88 g of a flowable solid conmpound. 5 (2) Ethylene polynerization An
autocl ave (internal volunme of 400 m) equipped with a stirrer, wherein the
at nosphere was dried under reduced pressure and then replaced with argon,
was evacuated and 95 g of butane and 5 g of butene-1 were charged in the 10
autocl ave, followed by heating to 70[er 'C. Et hyl ene was added so that its
partial pressure becane 6 kg/cnferr] and, after the systemwas stabilized,
0.25 m of a heptane sol ution of triisobutylaluninun1mhose concentration
was adjusted to 1 mmol/m was charged. Then, 0.5 ml of a toluene solution
15 of et hyl eediids Compeompd) wascoashed df et drimes widde 500nt o rtaliunneras

bt ai ned | n oK (R CRANThLED S0 L BhapBEAnES | FReTRRTEcar ERReL
component . Tha AELYIRILAR |28 WBSAAERNE] PUbuBLa TLEIILE TS Gt diut es

while 20 feeding ethylene sot press constant. As

aresult, 20038 pfofra o WiwdbP®! yoEIdVWesSmpbhadned. The pol yneri zation
activity per transition nmetal atomwas 4.1 x 10[err] g/nol Zr. hour and the

pol yrer i tidﬁ)a@mhmhﬁpqmnokxmexi2§m%@Wst conponent was 141 g/g hour. The
05. o] or 1] C. | ExampPeRdSSE1FVRy ChSF SR oh s a?&fi@% 3918808 w0
FEREEND 4 SRRy N el e
nitrogen. OpgHegkudfe tdiRl then replaced with argon, was evacuated and
95 g of butane and 5 g of butene-1 were chafged in the
10 autoclave, followed by heating to 70°C. Ethylene was added
.so that its partial pressure became 6 kg/cm’ and, after the
system was stabilized, 0.25 ml of a heptane solution of
triisobutylaluminum whose concentration was adjusted to 1
mmol/ml was charged. Then, 0.5 ml of a toluene solution
15 of ethylenebis(indenyl)zirconium dichloride whose
concentration was adjusted to 2 ¢ mol/ml was charged and
29.1 mg of the solid compound obtained in the (1) described
above was charged as the solid catalyst component. The
polymerization was carried out at 70°C for 30 minutes while
20 feeding ethylene so that the total pressured is held
constant. As a result, 2.05 g of an olefin polymer was
obtained. The polymerization activity per transition
metal atomwas 4.1 x 10° g/mol Zr. hour and the polymerization
activity per solid catalyst component was 141 g/ghour. The
25 resulting olefin polymer has SCBof 21.1 and a melting point
of 99.9°C.
Example 12

(1) Preparation of particles (A)



solid conpound obtained in Exanple 10 (1) was charged in 5 the flask. Then,
50 m of toluene was added to forma slurry, and 1.80 m of a tol uene

sol ution of pentafluoroaniline whose concentration was adjusted to 1

mml /M was slowy added. In that case,pa gas was evolved. After stirring
at roomtenperature for 30 mnutes, then at 80[err]C for 2 hours, 10 the
supernatant was renoved by filtration and the residual solid conpound was
washed four tinmes with 50 ml of toluene and then washed twice 50 m of
hexane. Thereafter, the solid conmpound was dried under reduced pressure to
obtain 0.94 g of A lfGQ)walbeebtsrolne:blccﬁﬂ;mjncEqm:@peéQ)wEtmya el prgy e i zat i on
An autoclave(lnternal vol une of m) e ped with a stirrer, wherein

t he at msph&@%%rﬁ%%@é}d PeHU@éH‘OB‘feég%W@saﬂHl?ﬂe‘ﬁn‘il%f)I’%ﬁ:‘@bc%@/ ar gon,

was evacuat ?gﬁ f wer eq & h t he
aut ocl ave, %r E?ng £ eat |%ﬁgge$0‘?err]%%%?ﬁeﬁene6 \/\gla(g id‘%égtﬁs% t hat
its partial éﬁﬁﬁtﬁcﬁnﬁlﬂsﬁ@ﬂ)@t#ﬂﬁém&rﬂ:x&ﬂ?le afpe(1y heasySh£PGe@Sin
stabilized, 0.25 m of a heptane sol ution triisobutylal um num whose
concent r &b i orhevéid aadj. usThen; G 0lmined Loluens wiisaadeéed thhtorme Sludryf a

t ol uene sol ution 25 of_ethyl ene I s(i nden | ).zi rcani um di chl ori de, V\{nose
concentr at i FH%hak- &Y BLt @8 Rot2 F@g‘?] s% FAPDQE m‘&é&%aﬁ*} 0% of the

ol 1d compoupchobtadieshd Patn (ddo degribbed 260y SniBe/alYrgek auipe SOl i ¢

cat al yst conponent I'zatiron was carrl e out at C for
30 minutes vidde&d f eadi Rchad mdseél,e éogéélabaé hevdDved . priessar esk i sriedd

constant. As a result, 4.48 g of an ol efin polyner was

at room temperature for 30 minutes, then at 80°C for 2 hours,

10 the supernatant was removed by filtration and the residual
solid compound was washed four times with 50 ml of toluene
and then washed twice 50 ml of hexane. Thereafter, the
solid compound was dried under reduced pressure to obtain
0.94 g of a flowable solid compourid.

15 (2) Ethylene polymerization

An autoclave (internal volume of 400 ml) equipped with

a stirrer, wherein the atmosphere was dried under reduced
pressure and then replaced by argon, was evacuated and 95
g of butane and 5 g of butene-1 were charged in the autoclave,

20 followed by heating to 70°C. Ethylene was added so that
its partial pressure became 6 kg/cm’ and, after the system
was stabilized, 0.25 ml of a heptane solution of
triisobutylaluminum whose concentration was adjusted to 1
mmol/ml was charged. Then, 0.5 ml of a toluene solution

25 of ethylenebis(indenyl)zirconium dichloride whose
concentration was adjusted to 2 4 mol/ml was charged and

32.2 mg of the solid compound obtained in the (1) described

above was charged as the solid catalyst component. The



obtai ned. The polynerization activity per transition 5 nmetal atomwas 9.0 X
10l err] g/nol Zr. hour and the polynerization

activitypersolidcatal ystconponentwas278 g/ ghour. The resulting olef in

pol ymer has SCB of 23.0, a nelting poinggof 99.5[err]C and [[err]] of 1.70.
Exanple 13 10 (1) Contact treatnent between particles (a) and '
organonetal i ¢ conpound (b). A 200 ml four neck flask equipped with a
stirrer, a dropping funnel and a thernoneter was dried under reduced
pressure and then replaced by nitrogen. 4.92 g of silica 15 (manufactured
by CROSFI EL[p@bymerigdatipsmeg deeatiad outeat Uider farm@ migutes vhiie
300[err]C for 5. hours charged.in the flask. Then, 50 m of.toluene was
added to forﬁ?ﬁdé?ﬁr?§ﬁgiﬁpghs%agh@50F {8 rﬁﬁQ§ﬁqF§§3*§xP?%éh and 10.0
m of a tolu ti o. | hyj a },N o] C Al s 20
adjusted to ggﬁ%%?#gf 3@% él%éf@ﬁgﬂdgahg?gpagggg ?ge?%gt?@gg@%hgqgﬁg was

evol ved. Aftebtaihedingrieé poEymeéLifatid EcBlivesy peen tatansdaidenper at ure
for 2 hours, the supernatant massrennved by filtration and the residual
sol i d conpoungtadstmastiag X.dux 10" semadi £h. hommandthegpetymerszahdonhen

reshed Lulce MO0 (ol g, Theccatten She bl Ly sOmmou e
(2), oot elpltastietiesy sSfmé 1, ol O 7105 & gRkeal ppsdon 1 @
r epl acedbyni &£ 09205°C Zardgphthesoll.donpoundobt ai ned
Example 13 |
10 (1) Contact treatment between particles (a) and .
organometallic compound (b) |
A 200 ml four neck flask equipped with a stirrer, a
dropping funnel and a thermometer was dfied under reduced
pressure and then replaced by nitrogen. 4.92 g of silica
15 (manufactured by CROSFIELD Co., Ltd., ES70X) heat-treated
under. a nitrogen flow at 300°C for 5 hours was charged in
the flask. Then, 50ml of tbluene was added to forma slurry,
which was cooled to 5°C in an ice bath and 10.0 ml of a toluene
solution of trimethylaluminum whose concentration was
20 adjusted to 1 mmol/ml was slowly added dropwise. In that
case, a gas was evolved. After stirring at 5°C for 30
minutes, then at room temperature for 2 houfs, the
supernatant was removed by filtration and the residual
solid compound was washed four times with 100 ml of toluene
25 and then washed twice with 100 ml of hexane. Thereafter,
the solid compound was dried under reduced pressure to

obtain 5.26 g of a flowable solid compound.

(2) Compound(c) treatment



in the (1) described above was charged in the flask. Then, 5 100 ml of

tol uene was added to forma slurry and 3.2 m of a tol uene solution of

pent af | uor ophenol whose concentration was adjusted to 2 mml/m was slowy
added, In that case, a gas was evolved.pfAfter stirring at roomtenperature
for 3 hours, the supernatant was renoved by 10 filtration and the residual
solid conpound was washed four tinmes with 50 ml of toluene and then washed
twice-with 50 ml of hexane. Thereafter, the solid conpound was dried under
reduced pressure to obtain 3.63 g of a flowable solid conpound. 15 (3)

Et hyl ené pol yner iz dtlitomlAfioant neb&vElabkt egqnapped| wirthoa sDrmeéYy amdi pped
with a stirrer, wherein the atnosphere was dried under reduced pressure and
then repl acet YHEHAMYERr WRAS driedarBaeandedycgioPrssEaTe Anf hep of

butene e G e, LR e B ALAG o

70[err] C ene artual  pr e beca

kg/cnlerr] afftnef § e? dd¥cSise & aptRfe Ghabéhazgdd th 2net186ka hepéape
solution of triisobutylalum numwhose concentration was adjusted to 1

mol /M vias dHamjedf Thénent vasl adfled tolimme & ellutkiryna2d 3f2 ml of

bi s(cycl opent adi enyl ) zi rconi um di chl ori de whose concentrati on was adj usted
to 1 [err] ItALGRR SPhrbEenafd BERRafgusrophensd! WRa&Ghpound obtained in

the (2) desciiheg ApoveoNas Charal s ds aabiJyaalalyst Gounonsad. The

-70- polymeriZation was carrie ! m nut'es eedi ng
ethyl ene so ihatnddecdsd ala LS WL EIS1PEH] CONSEAN i APiRg ' &6 Wdom4. 64 ¢

of an ol efin polyner was

temperature for 3 hours, the supernatant was removed by

10 filtration and the residual solid compound was washed four
times with 50 ml of toluene and then washed twice with 50
ml of hexane. Thereafter, the so0lid compound was dried.
under reduced pressure to obtain 3.63 g of a flowable solid
compound.

15 (3) Ethylene polymerization

An autoclave (internal volume of 400 ml) equipped with

a stirrer, wherein the atmosphere was dried under reduced
pressure and then replaced with argon, was evacuated and
90 g of butane and 10 g of butene~l1 were charged in the

20 autociave, followed by heating to 70°C. Ethylene was added
so that its partial pressure became 6 kg/cm’ and, after the
system was stabilized, 0.25 ml of a heptane solution of
triisobutylaluminum whose concentration was adjusted to 1
mmol/ml was charged. Then, 1.0 ml of a toluene solution

25 of bis(cyclopentadienyl)zirconium dichloride whose
concentration was adjusted to 1 (£ mol/ml was charged and
36.7 mg of the solid compound obtained in the (2) described

above was charged as the solid catalyst component. The



obtai ned. The polynerization activity per transition 5 nmetal atomwas 9.3 X
10[err] g/mol Zr. hour and the polynerization activity per solid catal yst
conponent was 252 g/ g hour. The resulting olef in polynmer has SCB of 19.8,
a nelting point of 96.7[err]C and [[errdg of 2.48. Exanple 14 10 (1)

Et hyl ene pol yneri zati on An autocl ave (internal volune aof 400 m) equi pped
with a stirrer, wherein the atnosphere was dried under reduced pressure and
then replaced by argon, was evacuated and 100 g of butane and 4 m of
hexene-1 were charged in the autoclave, 15 followed by heating to

70[err] C. Eolymerigatekis@ssoarnaedioet par 104 fordsuminbeeamhide

kg/cnierr d,.after the systemwas stabjljzed, 0.25 m, of t ane

sgl uﬂ on I)f erqqlsrlﬂ)uﬁwg‘}?ﬁ'gn%?n Wh%%et]B‘BnJE‘éjFl?faPF8ﬁSHé§da&jsu§Fg§pt o1
mmol /M was o Then, of '

di met hyl sily ene%. etr a%g’t rfflyIjréa%é{ﬂc;cp'en4t'gsdlllt %ﬁ%i%ﬁﬁﬁgﬁﬂﬁg Yetani um
di chl ori de witsei wedc emedtgolymeas 0] st extiovicy epet vPansitves charged

and 20.0 ng of the solid corrpoung obtai ned in Exanple 13 (2)was charged as
t he sol i d caeiiadketenmamend x Theg fuddfar. kaer emdibke palymar igatian 25
70[err] C for_ 30, m nutes IJ] e feeding ethyl ene so t the total pressured
o el U condhiv R DEE ST cafalytd CHIRRReR braRr oo ARoThe GRS, nod.
The polymerifzéa%' s ACt {vdds It a gorgv*?é]@i o406 o/ nol
Zr. hour and t demlﬁf#llié%%ﬁ %Sr{e} [ f}??‘gtr? gg?i@?t%?p%f solid c‘?ﬁ%yst
conponent wasf 196, TCg ahdur.n ThefresaBting ol ef in polymer has SCB of 27.1,

a nelting point of 77.3[err]C and 113.5[err]C
Example 14

10 - (1) Ethylene polymerization
An autoclave (internal volume of 400 ml) equipped with
a stirrer, wherein the atmosphere was dried under reduced
pressure and then replaced by argon, was evacuated and 100
g of butane and 4 ml1 of hexene-1 were charged in the autoclave,
15 followed by heating to 70°C. Ethylene was added so that
its partial pressure became 6 kg/cm’ and, after the system
was stabilized, 0.25 ml of a heptane solution of
triisobutylaluminum whose concentration was adjusted to 1
mmol/ml was charged. Then, 1.0 ml of a toluene solution
20 of dimethylsilylene(tetramethylcyclopentadienyl) (tert-
butylamide) titanium dichloride whose concentration was
adjusted to 1 ¢ mol/ml was charged and 20.0 mg of the solid
compound obtained in Example 13 (2)was charged as the solid
catalyst component. The polymerization was carried out at
25 70°C for 30 minutes while feeding ethylene so that the total
pressured is held constant. As aresult, 1.40 gof anolefin
polymer was obtained. The polymerization activity per

transition metal atom was 2.8 x 10° g/mol Zr. hour and the



Exanple 15 5 (1) Contact treatnment between particles(a) and organonetallic
conpound(b) A 200 m four neck flask equipped with a stirrer, a dropping
funnel and a thernoneter was dried under reduced pressure and then replaced
with nitrogen. 9.26 g of silica 10 (mapyfactured by CROSFIELD Co., Ltd.
ES70X) heat-treated under a nitrogen fl ow at 300[err]C for 5 hours was
charged in the flask. Then, 92.6 m of toluene was added to forma slurry,
whi ch.was cooled to 5[err]C in an ice bath and 18.5 nl of a tol uene
solution of trinethylalum num whose 15 concentrati on was adjusted to 1

mol /M was pbbwmgraddédodr aphivetyl perhabvlidseatalygas vempeunehtewasAft er

stirring at S%err C for 30 mnutes, then_at roon1tenperature for_2_hours,
t he supernaté Péﬁoveﬁh%feﬁq]ttrld%g 8%‘%&6 RRLYRRE NASFCB AT 47¢dmpound

was washed four ti 1 fo e and then washed twice with
100 M of he?aﬁgak$§§rggﬁ & ggtﬁg ? %ogg %é:mas dri ed under reduced

pressure to phhapne9182 g of a flowabl e solid conpound. (2) Treatnent of
conpound(c) The atnosphere in a 100 ml four neck flask equipped 25 with a
stirrer abd a(1heCnnbetertmaatdeh@dbGNWGenr@@ﬂhitkﬂ&ﬁﬁﬂn&néﬂd t hen

repl aced by nitrogen. 5.45 g of the solid conpound obtained in the (1)
descri bed ab@VEaM@eEH&AQEdCPﬁ‘PPH@df PAsk. Then, 135 m of tol uene was added

o Muoropanor oA E0uA e £ 2ha? REDYBREE"PLYY MTahhronas ou
added. In thatoppsfig BuAAE1VESd & YN39rometer was dried under reduced
pressure and then replaced with nitrogen. 9.26 gof silica
10 (manufactured by CROSFIELD Co., Ltd., ES70X) heat-treated
under a nitrogen flow at 300°C for 5 hours was charged in
the flask. Then, 92.6 ml of toluene was added to form a
slurry, which was cooled to 5°C in an ice bath and 18.5 ml
of a toluene solution of trimethylaluminum whose
15 concentration was adjusted to 1 mmol/ml was slowly added
. dropwise. In that case, a gas was evolved. After stirring
at 5°C for 30 minutes, then at room temperature for 2 hours,
the supernatant was removed by filtration and the residual
solid compound was washed four times with 100 ml of toluene
20 and then washed twice with 100 ml of hexane. Thereafter,
the solid compound was dried under reduced pressure to
obtain 9.92 g of a flowable solid compound.
(2) Treatment of compound(c)
The atmosphere in a 100 ml four neck flask equipped
25 with a stirrer and a thermometer was dried under reduced
pressure and then replaced by nitrogen. 5.45 gof the solid
compound obtained in the (1) described above was charged

in the flask. Then, 135 ml of toluene was added to form



After stirring at roomtenperature for 30 mnutes, then at 5 80[err]C for 2
hours, the supernatant was renoved by filtration and the residual solid
eonpound was washed four tines with 50 m of toluene and then washed tw ce
with 50 m of hexane. Thereafter, the sﬁl d conpound was dried under
reduced pressure to obtain 6.11 g of a fTowable solid conmpound. 10 (3)

Et hyl ene pol ynerization An autoclave (internal volunme of 1 liter)

equi ppedwith a stirrer, wherein the atnosphere was dried under reduced
pressure and then replaced with argon, was heated to 80[err]C and

evacuat ed. TdesluZfygand NaCE pdwdEr awasladdedseaddtidm fodrt her nore,

butene-1 and ethylene were charged at a partial pressure of 560 nmHg and 11
kg/ cnierr], PeRtREINQEPHhenpl BRgseochRARENLRBLIPS: MRSsRIUSter ¢l of a

hept ane sol uj | rjiLsabutyl alugin e centrati justed to
1 mol/m, f%g?’r{rg%f&aa Fgg‘dgﬁeé@%#ut [ %%@%&%@%yéﬁ@% ‘Jg%lgr? eny‘%%'l rconi um
di chlori de vhpser GANGAHA R EORPoWASt SRb&SALErE OEr [R) hlintResT théa.dt mo of
the solid conpound obtained in the (2) described above as the solid

cat al yst Zongp@lefior 2ribuxs, theotupexnatane was aemacteedby atil tdteioninder an
argon at nosphere for 30Q 25 seconds, and the resulti régam' xture was, charged

in the aboveRfii'dq &PE1dvRd FOL}ALTPRROTRA WA Wakhakdous: tane801+E | C for
L "o, PPt SO T8 SRCERER Al el SHCL ULhSsG GALLRTAfac 02
that the totplepegpeef pdeheé B68hedceBabaihd WAE @R iundet enadocl ave
were washed with water and then dried to obtain 39 g of an ol efin polyner.
The pressure to obtain 6.11 g of a flowable solid compound.
10 (3) BEthylene polymerization
An autoclave (internal volume of 1 liter) equipped with
a stirrer, wherein the atmosphere was dried under reduced
pressure and then replaced with argon, was heated to 80°C
and evacuated. Then, 20 g of NaCl powder was added and,
15 furthermore, butene-1 and ethylene were charged at a
partial pressure of 560 mmHg and 11 kg/cm?, respectively,
thereby to make the system stable. 1.0 ml of a heptane
solution of triisobutylaluminum whose concentration was
adjusted to 1 mmol/ml, 1.0 ml of a toluene solution of
20 ethylenebis(indenyl)zirconium dichloride whose
concentration was adjusted to 2 (£ mol/ml, 91.1 mg of the
solid compound obtained in the (2) described above as the
solid cataiyst component, and 0.5 ml of hexane were
contacted each other under an argon atmosphere for 30
25 seconds, and the resulting mixture was charged in the above
autoclave. The polymerization was carried out at 80°C for

1 hour substantially in the absence of a l1iquid while feeding

a mixed gas of ethylene and butene-1 (content of butene-1:



pol ymeri zation activity per transition netal atomwas 2.0 5 x 10[err] g/ nol
Zr. hour and the polynerization activity per solid catal yst conponent was
428 g/ g hour. The resulting olef in polynmer has SCB of 26.0, a nelting
poi nt _.of 100.6[err]C, [[err]] of 1.61, of 130,000, Mw~ Mh of 4.4 and MFR
of Q.33. Exanple 16 10 (1) Contact treatnent between particles(a) and
organonetal | i ¢ compound(b) A 100 ml four neck flask equi pped with a
stirrer, a dropping funnel and a thernoneter was dried under reduced
pressure and then replaced with nitrogen. 2.35g of silica 15 heat-treated
at 300[err] Csnamﬁ)avbmumel) Bo that sdre fotal pxrekssuSddpslhed4Bconstange

di aneter=55 [err] pore vol unme=1. 66m /g; specific surface

ar ea=304n{ er PPgC°§F?P§§ ﬁPeEE?véBtQﬁaéVeaWﬁF?rUgéﬁeétW6§Bh8PEe§fFB@

heat -t reat ed_at 0 C Davi s@n Ltd..) fas char | the fl ask.
Then, 40 m Bg grgﬁ %8 §é§a53d§§ o OFbﬁ% Ol Lur g? % mas Cooled to
S5[err]Cin a?o&?ﬁe?i%ﬁtléﬂdaétﬂblﬁ9 Ser Lﬁf@fnspéldﬂnéﬂapfa&nh@atsaneo
solution of trifethylal um num whose concentration was adjusted to 1 mmol/m
with 7 m 5of xt ablentmabszs] dvdwyr itk dt e gpol geeri nathah aaséyidygasrwas

evol ved. After stirring at 5[err]C for 25 30 n1nutes then at 80 [err]C
for 2 hours, s%édsgﬁtea #EhntoRReDeRRvVRY 438 1949 PUTon The FREuULEiPdual

7ol 3 COMpoud bR NATSHE U sHhTBR 41, 30ulh 3l YRS, A 00, e
dried under reﬁ;@fﬂ mr&8,8W0E019b; aoo,ZMWMa of £ 4 avekrRk ¢ bdagenmpound.
(2) Conmpound (c) treatnent
Example 16
10 (1) Contact treatment between particles(a) and
| organometallic compound(b) .

A 100 ml four neck flask equipped with a stirrer, a
dropping funnel and a thermometer was dried under reduced
pressure and then replaced with nitrogen. 2.35g of silica

15 heat-treated at 300°C(manufactured by Davison Co., Ltd.,
Sylopol 948; average diameter=55 4 m; pore volume=1.66ml/g;
specific surface area=304m’/g; silica preserved under a
nitrogen atmosphere after heat-treated at 300°C by Davison
Co., Ltd.) was charged in the flask. Then, 40 ml of toluene

20 was added to form a slurry, which was cooled to 5°C in an
ice bath, and amixed solution of 4.7 ml of a heptane solution
of trimethylaluminum whose concentration was adjusted to
1 mmol/ml with 7 ml of toluene was slowly added drdpwise.
In that case, a gas was evolved. After stirring at 5°C for

25 30 minutes, then af 80 °C for 2 hours, the supernatant was
removed by filtration and the residual solid compound was
washed four times with 50 ml of toluene and then washed twice

with 50 ml of hexane. Thereafter, the solid compound was



A 100 m four neck flask equipped with a stirrer and 5 a thernoneter was
dried under reduced pressure and then replaced with nitrogen. 2.44 g of the
solid conpound obtained in the (1) described above was charged in the
flask. Then, 40 m of toluene was added,jo0 forma slurry, and a m xed
solution of 2.4 mM of a toluene solution®of 10 pentafl uorophenol whose
concentration was adjusted to 1.6 mmol/m with 7n of toluene was slowy
added.. In that case, a gas was evolved. After stirring at roomtenperature
for 30 mnutes, then at 80[err]C for 2 hours, the supernatant was renoved
by filtrati oiried uritker eedhcsld poesdurenton wid adas 213 3vasifed flowablers with
50 M of toluene_and then washed twice with 50 mMl of hexane. Thereafter,
the solid coMpbiAJICHERBOBRAed under reduced pressure to obtain a flowabl e

solid conpoun %ﬁég%éﬁgxéegg%nggggé%igtion 20 An autocl ave (interna

vol ume of 3 I} ui ppe rer, wherein the atnosphere was

dried under reducgd gy &8s Hohr@R@cknen askPaudppid idhdanstyBseeVvagaat ed,
and hydrogen was added so that its partial pressure becane 60 mmHg, and 735

g of but abe anthdfmgmetebuivesedtiedr endear gediuce2b peddueedarad teen i ng to
70[err]C. Ethylene was added so that _its partial pressure becane 6
kg/cnierr] o¥RPlagedrvwikd Bj&reArRas 3t 4hi gi 9Edthe. §odtdorogpound

neptanel ot | GoLALSR L che (SR ELIE ARAVBS S SRR LA HIOR Nk

adj usted to _ was-charged.” _ _ _ ol uene
sol ution of eh&y| epgbhs (3£ MebibnéNHesYhadbacesi 88 i §hsvat-g¢, WaAgea

concentration was adjusted to 2 [err] nol/m was charged

mixed solution of 2.4 ml of a toluene solution of

10 pentafluorophenol whose concentration was adjusted to 1.6
mmol/ml with 7ml of toluene was slowly added. 1In that case,
a gas was evolved. After stirring at room temperature for
30 minutes, then at 80°C for 2 hours, the supernatant was
removed by filtration and the residual solid compound was

15 washed four times with 50 ml of toluene and then washed twice
with 50 ml of hexane. Thereafter, the solid compound was
dried under reduced pressure to obtain a flowable solid
coﬁpound.

(3) Ethylene polymerization

20 An autoclave (internal volume of 3 liter) equipped with
a stirrer, wherein the atmosphere was dried under reduced
pressure and then replaced with argon, was evacuatéd, and
hydrogen was added so that its partial pressure became 60
mmHg, and 735 g of butane and 15 g of butene-1 were charged ,

25 followed by heating to 70°C. Ethylene was added so that
its partial pressure became 6 kg/cm’ and, after the system

was stabilized, 0.9 ml of a heptane’solution of

triisobutylaluminum whose concentration was adjusted to 1



and 29.4 ng of the solid conpound obtained in the (2) 5 described above was
charged as the solid catal yst conponent. The pol ynerization was carried out
at 70[err]C for 60 mnutes while feeding ethylene so that the total
pressured is held constant. As a result,.41.8 g of an ol efin polyner was
obt ai ned. The polynerization activity b%?'transition 10 netal atomwas 4.2
X 10[err] g/nmol Zr. hour and pol ynerization activity per solid catalyst
conponent was 1420 g/ g hour. The resulting ol efin polyner has SCB of 19.8,

[ [err] ] of 1.30, Mw of 116000, WM of 12000, Mw~ Mh of 9.7, MFR of 1.41g/10
mn. and a demslf/mlwasochargeéal iTiggn pf0 06 Mblof/xnibludndxapiheidn (1)

Et hyl ene pol yneri zati on An autocl ave (internal volune of 3 liter) equipped
with a stirref, ehReienabifé2alabipReiadfly 1d2idGomdd HdUQEH? essure and

then replaced with argo s_evacuat.ed, ~and, 2 drqge ded so that
s par b1 Prese R ROt e B35 1 BREZRD ¥RS 988ESs

but ene- 1 wergnghgs9gdng 8! La¥EdoY dhedkipdnko HAdL 1 Ftdhd ey vas added
so that its partial préssure becanme 6 kg/cn2 and, after the system was
stabilized, defcrnibed abdvepvasehaalgad as thie 261 id icatalysy abaponantwhose
concentration was adjusted to 1 nmol/m was charged. Then, 1 nl of a

tol uene sol UFR@rPRIYReR|F 2GR ¥3S I Tied QU alr JithHeh9F) &9 rRbRrtas

o ol or e MBEEe CUREIE AN S sROLNSESEhY ShAP bt 15 paf Y
described abeygsvaatchaiges Asshie, splig gabal ¥at oteFRANGBYH ymEe was
pol yneri zati on was carried out at
obtained. The polymerization activity per transition
10 metal atom was 4.2 x 107 g/mol Zr. hour and polymerization
activity per solid catalyst. component was 1420 g/g hour.
The resulting olefin polymer has SCB of 19.8, [77] of 1.30,
Mw of 116000, Mn of 12000, Mw/Mn of 9.7, MFR of 1.41g/10
min. and a density(without annealing) of 0.9154 g/cm’.
15 Example 17
(1) Ethylene polymerization
An autoclave (internal volume of 3 liter) equipped with
a stirrer, wherein the atmosphere was dried under redqced
pressure and then replaced with argon, was evacuated, and
20 hydrogen was added so that its partial pressure became 20
mmHg, and 725 g of butane and 25 g of butene-1 were charged ,
followed by heating to 70°C. Ethylene was added so that
its partial pressure became 6 kg/cm’ and, after the system
was stabilized, 0.9 ml of a heptane solution of
25 triisobutylaluminum whose concentration v.vas adjusted to 1
mmol/ml was charged. 'i‘hen, 1 ml of a toluene solution of
ethylenebis(4,5,6,7-tetrahydroindenyl)zirconium

dichloride whose concentration was adjusted to 1 & mol/ml



70[err]C for 60 m nutes while feeding ethylene so that the total 5
pressured is held constant. As a result, 43.5 g of an ol efin polyner was
obt ai ned. The polynerization activity per transition netal atomwas 4.4 X
10[err] g/mol Zr. hour and polynerizatigg activity per solid catalyst
conponent was 1340 g/g hour. The resulting ol efin polyner has SCB of 16.0,

10 [ [err] ] of 1.86, Mwv of 110000, M of 40000, Mw Mnh of 2.8, MR of
0.52 g/10 mn. and a density(w thout annealing) of 0.9126 g/cnferr].
Exanpl e 18 (1) Ethyl ene polynerization 15 An aut ocl ave (i nternal

vol une of 3 was etbargrd Fyell 34 t5hmg otfi ther sohhdr edpmpohndavhbsphedeinas
dried under reduced pressure ang then replaced with argon, was evacuated,
and hydrogerﬁ%@gpla%dgﬁ(%b gRaFTibedyabovg Wﬁlse§§’l§’tr@e§e%51§% $AF and 735

of butane - I ; I ing to
gO[erriJC. Et hy eﬁs%%%%@bﬁkﬁgﬁﬁﬁ%r |tall%qb?;é=1%sér8£@gg?g?rggg& )
kg/cnlerr] anefC @olres 0 iicnmes @R Wesf séa@bhy ieddfsl éhPsbltidt ankepdeae

solution of triisobutylalum numwhose concentration was adjusted to 1

mol /M was presseded iseheld aonsdfart + oRsemeesulldt,i 3. Dig @6 an olefin

di et hyl si | yl e&g@i s(2- et hX' S ndenyl%‘zi rc?c.)ni um,di chl ori de ,whose

concent r at i FPAEREL VRSt @At RONED[ or FRE nBPL KPR AZAERGPgEF AN tYS P# Ty of the

S0l 1 4 compoung bt ol 5 cniDa EXaUBkeA8(3) Ia5q07 Dednaboye. Wgychanged as the

solid -77-"¢C conpone merization was carried out at
70[ err] C f orpélymiérutecivhi deticediyngeet Syl eaecsval ot Ebepbaéat passsured

was held constant. As a result, 65 g of an olefin

~ 1340 g/ghour. Theresultingolefinpolymer has SCBof 16.0,

10 [7] of 1.86, Mw of 110000, Mn of 40000, Mw/Mn of 2.8, MFR
of 0.52 g/10 min. and a density(without annealing) of 0.9126
g/cm’.
Example 18

(1) Ethylene polymerization

15 An autoclave (internal volume of 3 liter) equipped with
a stirrer, wherein the atmosphere was dried under reduced
pressure and then replaced with argon, was evacuated, and
hydrogen was added so that its partial pressure became 50
mmHg, and 735 g of butane and 15 g of butene~1 were charged ,

20 followed by heating to 70°C. Ethylene was added so that
its partial pressure became 6 kg/cm’ and, after the system
was stabilized, 0.9 ml of a heptane solution of

. triisobutylaluminum whose concentration was adjusted to 1

mmol/ml was charged. Then, 1 ml of a toluene solution of

25 dimethylsilylenebis(2-methyl-indenyl)zirconium
dichloride whose concentration was adjusted to 1 4 mol/ml
was charged and 28.0 mg of the solid compound obtained in

Example 16(2) described above was charged as the solid



pol ymer was obtai ned. The pol ynerization activity per 5 transition netal
atomwas 6.5 x 10[err] g/nmol Zr. hour and the polynerization activity per
solid catal yst conponent was 2320 g/ g hour. The resulting ol efin polyner
has SCB of 17.6, a nelting point of 10}77(2[ err]C, Mw of 227000, M of 59000,
Mv Mh of 3.8, and a density(w thout annealing) of 0.9058 g/cnB. 10 Exanple
19 (1) Ethyl ene polynerization An autoclave (internal volunme of 3 liter)
equi pped with a stirrer, wherein the atnosphere was dried under reduced
pressure and then replaced with argon, was evacuated and 15 720 g of butane
and 30 g of datiziyestl cwmpomdml gathe podlyimewdc aryi dreaisngatrpiéf] eut |d:

Et hyl ene was_ added so that its partial pressure _becane 6 kg/cnferr] and,
after the syk? enmfREstQmiputeseyhipesfepding gthydeasesedihat shegrotal

triisobutyl al um num whose cent ration s_adjusted to 1 20 | LM was
char ged. Th_é?fesf'%e%kfe“ag ?%? e%oen%%?lhh o\r%)@sofFI ro%%‘ts#-‘o& y‘f’éJ CPBp%?éH? enyl)

zi rconi um di e H6: 00058t §PREANT 'l d Oflo ViR AILHE1 6 hetivieyr bedol /M was
charged, and then 35.3 ng of the solid conpound obtained in Exanple 16(2)
descri bed abowen sibisi o aneteall. astdrherasoléi.@ zal @l yimodogmonhotir 2hd Tiee

pol ynmeri zation was carried out at 70[err]C for 60 m nutes while feeding
et hyl ene so RIENMEREZEHIAN FPELVLERPORSSPEIY erRIESE . CoBPRneRE fas 45.5 g

of o o S Al e, il Ded JOSo RSl LERLED A O BL g
pol ymeri zat ipmed¢ling b¥iReloSQl01d oCEt AW Tf $27D006Mn WES58860 , Me/iur . The
resul'ting olefin pol'yner has SCB of 21.4, [[err]] of 2.09,
of 3.8, and a density(without annealing) of 0.9058 g/cm’.
10 Example 19
(1) Ethylene polymerizatioh
An autoclave (internal volume of 3 liter) equipped with
a stirrer, wherein the_atmosphere was dried under reduced
pressure and then replaced with argon, was evacuated and
15 720 g of butane and 30 g of butene-1 were charged , followed
by heating to 70°C. Ethylene was added so that its partial
pressure became 6 kg/cm’ and, after the system was
stabilized, 0.9 ml of a heptane solution of
triisobutylaluminum whose concentration was adjusted to 1
20 mmol/ml was charged. Then, 1 ml of a toluene solution of
bis(n-butylcyclopentadienyl) zirconium dichloride whose
concentration was adjusted to 1 4 mol/ml was charged, and
then 35.3 mg of the solid compound obtained in Example 16(2)
described above was charged as the solid catalyst component.
25 The polymerization was carried out at 70°C for 60 minutes
while feeding ethylene so that the total pressured was held

constant. As a result, 45.5 g of an olefin polymer was

obtained. The polymerization activity per transition



Mv of 125000, Mh of 67000, MM Mh of 1.9, MFR=0.36g/10mn. 5 and a
density(w t hout annealing) of 0.9055 g/cnferr]. Exanple 20 (1) Contact
treat ment between particles(a) and organonetal lic conpound(b) A 100 m four
neck flask equipped with a stirrer, a droppi ng funnel and a thernoneter
was dried under reduced pressure and then replaced with nitrogen. 2.0g of
silica heat-treated at 300[ err] C(manuf actured by Davison Co., Ltd., Syl opol
948; average di aneter=55 [err] m pore volunme=1. 66nl/g; specific surface
area=304nferr]/g; silica preserved under a 15 nitrogen atnosphere after
heat - t r eat ednesita 380pmrwd<C4b¢ 0401 gdmoLE ;. hodr)anshshe lparlgemkn iz dthior | ask.
Then, 40 m of to]l uene was added to forma slurry, which was cqoled to
5[err] C in @FHCEHRIEET FRILH f ol Bt Lﬁqreﬁpreﬁnﬁ WA 1290 H 4R Jioie

sol ution of I e s, adj 01
ol /¢ S Gerupe el bIRE RS Sy RSP R T &R JEPL LT FRA Ve, &
gas was evolpedr Ab@nost Mar bﬁ%ﬁbo&q&wh@ﬁ&f 1B MMI=as. 3dd)eromin 80
[err]C for 2 hours, the supernatant was renoved by filtration and the

resi dual &olamt ca)r:tmwmty\mnmeh‘edaﬁnealh.ngesom 0h 996 5nig /sin’t ol uene. Then,
40 m of 25 toluene was added to forma slurry again, which was cooled to
5[err]Cin FraRldatth, a nixed solution of 2.2 m of a toluene sol ution of

pent af | uor ophaolcaiiass, GANEANMLA L0-wes, bt flelfa]: ool i with o

of toluene sI o y ad case was evol ved. After
stirring at oﬁ{ﬁﬂd&{ﬁlﬁ@ Sbipbesd (ben at 80[err]C for 2 hours, the

supernatant was renoved by filtration and the residual solid corrpound was

A 100 ml four neck flask equipped with a stirrer, a

10 dropping funnel and a thermometer was dried under reduced

pressure and then replaced with nltrogen. 2.0g of silica

heat-treated at 300°C(manufactured by Davison Co., Ltd.,

Sylopol 948; average diameter=55 & m; pore volume=1.66ml/g;

specific surface area=304m’/g; silica preserved under a

15 nitrogen atmosphere after heat-treated at 300°C by Davison

Co., Ltd.) was charged in the flask. Then, 40 ml of toluene

was added to form a slurry, which was cooled to 5°C in an

ice bath, and amixed solution of 4.0 ml of a heptane solution

of trimethylaluminum whose concentration was adjusted to

20 1 mmol/ml with 6.0ml of toluene was slowly added dropwise.

In that case, a gas was evolved. After stirring at 5°C for

30 minutes, then at 80 °C for 2 hours, the supernatant was

removed by filtration and the residual solid compound was

washed four times with 50 ml of toluene. Then, 40 ml of

25 toluene was added to form a slurry again, which was cooled

to0 5°C in an ice bath, amixed solution of 2.2 ml of a toluene
solution of pentafluorophenol whose concentration was

adjusted to 1.6 mmol/ml with 6ml of toluene was slowly added.



washed four tines wwth 50 ml of toluene and then washed twice 5 with 50 m
of hexane. Thereafter, the solid conpound was dried under reduced pressure
to obtain a flowable solid conpound. (2) Ethylene polynerization An

- autoclave (internal volume of 3 liter) g£quipped with 10 a stirrer, wherein
t he at nosphere was dried under reduced Pressure and then replaced with

argon, was evacuated, and hydrogen was added so that its partial pressure

becane 10 nmHg, and 650 g of butane and 100 g of butene-1.were charged,

foll owed by heating to 70[err]C. Ethylene was added so that 15 its parti al

pressure bedamehbtkgase] e idasands eddevedhe mfisdembiay ixighitl 542 Eod. 9 n

of a heptane solution of triisobutylalun numwhose concentration was

adj usted to 3P ﬁﬁélﬂlltrﬁs maddeshaitg88°C Then, 2 hene, dihe SuReRIRL ANt Maon of

bis (1, 3-dinet nt a coni um.di chl o e 20
concent rat | SEARE AR EA4 25 5 abed LhET R TRt oSl S P Gy or e
sol id compoyndyhy Ebﬁ%%uﬁbé e 60 H\QS&f ‘t@@.%e%@é(ﬁd‘@x%rpaﬁﬁﬂﬁ dde solid
catal yst component. The polynmerization was carried out at 70 C for 60
m nut es ihi haltiesdi m] efhiéraneso Thetes et ptahe pscebsalrminpmmdle,}ads 25
constant. As a result, 50.6 g of an olefin polyner was obtained. The
pol ymer i zat idgriesttundey rriucedpressarestal ochtainnas f3ovapleoseldd g/ nol
Zr. hour and theuo(%'omarl zation activity per solid catal yst conponent was
1650 g/ g hofi® The resulting olef in polynmer has SCB of 17.8,
[[err]] of 2. (93, BN e n3 IDQmd¥ry £+ BOQ00, MV M1 of 2.6, MFR of 0.26g/10
mn. and a denS|ty(vmthout anneal i ng) of 0.9082 g/cnB.

An autoclave (internal volume of 3 1liter) equipped with

10 a stirrer, wherein the atmosphere was dried under reduced
pressure and then replaced with argon, was evacuaﬁed, and
hydrogen was added so that its partial pressure bécame 10
mmHg, and 650 g of butane and 100 g of butene~1 were charged ,
followed by heating to 70°C. Ethylene was added so that

15 its partial pressure became 6 kg/cm’ and, after the system |
was stabilized, 0.9 ml of a heptane solution of
triisobutylaluminum whose concentration was adjusted to 1
mmol/ml was charged. Then, 0.5 ml of a toluene solution
of bis(1,3-dimethylcyclopentadienyl)zirconium dichloride

20 whose concentration was adjusted to 2 &« mol/ml was charged
and 30.6 mg of the solid compound obtained in the (2)
described above was charged as the solid catalyst component.
The polymerization was carried out at 70°C for 60 minutes
while feeding ethylene so that the total pressured was held

25 constant. As a result, 50.6 g of an olefin polymer was
obtained. The polymerization activity per transition
metal atomwas 5.1 x 10’ g/mol Zr. hour and the polymerization

activity per solid catalyst component was 1650 g/g hour.



Exanple 21 5 (1) Contact treatnent between particles(a) and organonetallic
conpound(b) A 200 m four neck flask equipped with a stirrer, a dropping
funnel and a thernoneter was dried under reduced pressure and then repl aced
with pnitrogen. 4.9g of silica 10 heat-tggated at 800[err] C (manufactured by
Davi son Co., Ltd., Sylopol 948; average dianmeter=54 [err] m pore

vol ume=1.66m /g; specific surface area=312n{err]/g; silica preserved under
a nitrogen atnosphere after heat-treated at 800[err] C by Davison Co., Ltd.)
was charged in the flask. Then, 200 ml of toluene 15 was added to forma
slurry, whi chheaseswbt tugtelefiar pplymerahasceChatth17a8d #79] wf 3% 03,t ol uene
solution of trinethylalum num whose concentration was adjusted_to ,2 mol/n
was sl owy aHHeg¥d}ébQPQe.MPnofhé?0995e¥W2M5a9fm%s6ev%F3er 8A?§8/1Qtirring
at 5[err]C fQk..6 rs, . : t : b | ion and

t he residualﬂégrigggo%pg%%§1%§§€égg%%%' 3%?*?@%%fﬁa%§ﬂ’§%%§%1éé t'ol uene
and then washgdmpmeceiwi th 200 m of hexane. Thereafter, the solid
conmpound was dried under reduced pressure to obtain 5.3 g of a flowable
sol i d compoukdl) @enteel Crepdmedtc petmesmpartidions () fand neck flask

equi pped with a stirre&&and a thernpneter was dried under reduced pressure

and then repPLREBROMPLRLALC, GEBROURE DY of the solid conpound -81-
O e RS Beti RN SedsfBEasgobd LREn Losl T, 020
pent af | uor opaeepbingostnnel and a thermometer was dried under reduced
pressure and then replaced with nitrogen. 4.9g of silica
10 heat-treated at 800°C (manufactured by Davison Co., Ltd.,
Sylopol 948; average diameter=54 4 m; pore volume=1.66ml/g;
specific surface area=312m’/g; silica preserved under a
nitrogen atmosphere after heat-treated at 800°C by Davison
Co., Ltd. ) was charged in the flask. Then, 200 ml of toluene
15 was added to form a slurry, which was cooled to 5°C in an
ice bath, and 4.9 ml of a toluene solution of
trimethylaluminum whose concentration was adjusted to 2
mmol/ml was slowly added dropwise. In that case, a gas was
evolved. After stirringat 5°C for 6 hours, the supernatant
20 was removed by filtration and the residual solid compound
was washed four times with 200 ml of toluene and then washed
twice with 200 ml of hexane. Thereafter, the solid compound
was dried under reduced pressure to obtain 5.3 g of a
flowable solid compound.
25 (2) Compound(c) treatment
A 100 ml four neck flask equipped with a stirrer and
a thermometer was dried under reduced pressure and then

replaced with nitrogen. 2.6 g of the solid compound



concentration was adjusted to 2 mol/m was slowy added. 5 In that case, a
gas was evolved. After stirring at roomtenperature for 30 mnutes, then at
80[err]C for 2 hours, the supernatant was renmoved by filtration and the
residual solid conmpound was washed foursﬁjnes with 50 m of toluene and

t hen washed twice with 50 m of hexane®fThereafter, 10 the solid conpound
was dried under reduced pressure to obtain 2.9 g of a flowable solid
conmpound. (3) Ethylene polynerization An autoclave (internal volune of 3
liter) equipped with a stirrer, wherein the atnosphere was dried under

reduced 15 prisssitied dncdtlid¢ ) rdusaciisediablvagds chaayetVas taleefl] agkd
“hydrogen was added so that its partial pressure becane 50 nmHg, and 735 ¢
of butane arfhas, pbmlhofeheluenereasrided td dammedsbpriyat ang 2 b

70[err] C. Ethyl epe was, added hat i artial pre re becane 6

kgE cni ]er r af%,oﬁf?e?g%ﬂ%n§y§$gﬂ1}:§8nwlﬁisE’ggﬁia:fai‘@%,oé{s%mﬁ O8€ hept ane
sol uti on of | ] ﬁ/{{% Ge t/L.Qn S RIEN 1
nol / M was %%%é%@%éﬁgﬁ%%&?a 0 actﬁq)lzu{eaﬁléis/gﬁq u‘frlwgnso ty &data.

et hyl enebs s(Imdetiet ) Zase pra upasliwad osvsBveliosafoacest 1 ok 190G sBSradhust ed

to 2 [err] nol/m was charged and 25 35.1 ng of the solid conpound obtai ned
in the (2) desmpebatiua®ofer wid minttes, chethats @0 arakykeursspbhent. The

pol yneri zation was caryied out at 70[err].C for .60 m nutes whil e feeding
e hyl ene. o THRFERREATDy 4PS pF ERStPAdPYS it St 1 R mithiche APSLFRREI 1 40 g
oo, ) ! RS TSN ol 4 1RE) WL 0t ¥l HoBSine
pol ymeri zat i &xid achén iwysiped swidcel whthl ystmtosponeranwas THeOe gf gehour .
10 the solid compound was dried under reduced pressure to
obtain 2.9 g of a flowable solid compound.
(3) Ethyiene polymerization
An autoclave (internal volume of 3 liter) equipped with
a stirrer, wherein the atmosphere was dried under reduced
15 pressure and then replaced with argon, was evacuated, and
hydrogen was added so that its partial pressure became 50
mmHg, and 735 g of butane and 15 g of butene-1 were charged ,
followed by heating to 70°C. Ethylene was added so that
its partial pressure became 6 kg/cm® and, after the system
20 was stabilized, 0.9 ml of a heptane solution of
triisobutylaluminum whose concentration was adjusted to 1
mmol/ml was charged. Then, 0.5 ml of a toluene solution
of ethylenebis(indenyl)zirconium dichloride whose
concentration was adjusted to 2 4 mol/ml was charged and
25 35.1 mg of the solid compound obtained in the (2) described
above was charged as the solid catalyst component. The
polymerization was carried out at 70°C for 60 minutes while

feeding ethylene so that the total pressured is held



5 The resulting olef in polynmer has SCB of 18.5, a nelting point of
107.1[err]C, [[err]] of 2.50, Mwv of 118000, WM of 13000, Mw~ M of 8.9, MR
of 1.74g/10 min. and a density(w thout annealing) of 0.9177 g/cnjerr].
Exampl e 22 10 (1) Contact treatnent bejjeen particles(a) and
organonetal I i c compound(b) A 300 m four‘neck flask equipped with a
Stirrer, a dropping funnel and a thernoneter was dried under reduced
pressure and then replaced with nitrogen. 27.8g of silica 15 heat-treated
at [err]C (manufactured by Davison Co., Ltd., Sylopol 948; average

di amet er =45 .corsrant J1 Agolee re@ulte =B B IridH aspeefie solymer waga=527n2/ g;
silica preserved under a nitrogen atnosphere after heat-treated at

300[ err] C bptt@ingsh C8he podymegigatianmartivite peaskrapsitinen, 170

f tol dded to f whi ch led.to 5lerr].C i
"ce bath aRFeZ ACHRYGE & Dot LEne BEE A oRCaT S Tt RpIARS RN s
concentrati QR-pAa5; A &b 1Y 2ad TRl Monfbnet O Wak AAIRA HPMMEe. | n

that case, a gas was evolved. After stirring at 5[err]C for 25 mnutes,
then at & [Mreiéstdtidglvdiessin pbeymepdiamsaBiofivhs . bereomelit bygfpditrtat i on
and the residual soléd conpound was washed four tinmes with 170 m of

t ol uene and afhé® dshedl Tl & Ri-B0 1Yy /f 51888Randn oh A3 eMW/Me solid
conmpound -83- i e r duced pressur,e_to,obtain 29.6 of a
fl gpwabl e sololfg%c'péln’\gm.9{2#‘%%%@#81?&)g?&egt ﬁ%ﬁto’l;&y?fﬁtgp our gneck
flask equi pRethadiihgy ¢ rd 831 ANdg/cm’.

Example 22

10 (1) Contact treatment between particles(a) and
organometallic compound(b) .

A 300 ml four neck flask equipped with a stirrer, a
dropping funnel and a thermometer was dried under reduced
pressure and then replaced with nitrogen. 27.8g of silica

15 heat-treated at °C (manufactured by Davison Co., Ltd.,
Sylopol 948; average diameter=45.6 4 m; pore
volume=1.63ml/g; specific surface area=527m’/g; silica
preserved under a nitrogen atmosphere after heat-treated
at 300°C by Davison Co., Ltd.) was charged in the flask.

20 Then, 170 ml of toluene was added to form a slurry, which
was cooled to 5°C in an ice bath, and 25.4 ml of a toluene
solution of trimethylaluminum whose concentration was
adjusted to 2.2 mmol/ml was slowly added dropwise. 1In that
case, a gas was evolved. After stirring at 5°C for 30

25 minutes, then at 80 °C for 2 hours, the supernatant was
removed by filtration and the residual solid compound was
washed four times with 170 ml of toluene and then washed

twice with 170 ml of hexane. Thereafter, the solid compound



5 a thernoneter was dried under reduced pressure and then replaced with
nitrogen. 1.76 g of the solid conmpound obtained in the (1) described above
was charged in the flask. Then, 50 ml of toluene was added to forma
slurry, and 3.5 nl of a toluene squtiQﬂLof pent af | uor ophenol whose 10
concentration was adjusted to 1 mmol/m was slowy added. In that case, a
gas was evolved. After stirring at roomtenperature for 30 mnutes, then at
80[err]C for 2 hours, the supernatant was renoved by filtration and the
resi dual solid conmpound was washed four tines with 50 mM of toluene 15 and
t hen washed wag odried huisden! redubed apeessheeeabt ebtatilne 29al6 &y exdfirEound was
dried under reduced pressure to obtain 2.0g of a flowable solid conpound:
(3) Et hyl enefl730AR | 2t S rCPRPARRBel ave (internal volume of 3 liter)
equi pped wi t h 20 tirrer, wherein the atnosphere was dried under reduced
e PR sl S Gwre

pressure and , was evacuat ed, and hydrogen was
added so that its payg wdl fBLESAHER BE58REegliPPEA. wdBH 439t OrPér Dii@ne and
15 g of butene-1 were charged, followed by heating to 70[err]C. Ethylene
was addedd soa ttieridmeter peas i dtipdesnsder bedaneds prgscudearethd adfiesr t he
systemwas stabilized, 0.9 ml of a heptane solution of triisobutylalum num
whose concerfeRtaced \ktRdpikredero 1 nfdl 9 nPf vbRechalgddcompenndy. 5 m  of

t ol lut i . -84- of eth is(indenyl)zi ' ichlorid
those. concerty e e dahe, (1) AR AP aBEIATHY chArcE A A A E%
of the soli drgnpaNch10BFaLHBHehd W€ dddedass HReH aaboueryasanas ged as

the solid catal yst conponent. The
ml of a toluene solution of pentafluorophenol whose

10 concentration was adjusted to 1 mmol/ml was slowly added.
In that case, a gas was evolved. After stirring at room
temperature for 30 minutes, then at 80°C for 2 hours, the
supernatant was removed by filtration and the residual
solid compound was washed four times with 50 ml of toluene

15 and then washed twice with 50 ml of hexane. Thereafter,
the solid compound was dried under reduced pressure to
obtain 2.0g of a flowable solid compound.

(3) Ethylene polymerization
An autoclave (internal volume of 3 1liter) equipped with

20 a stirrer, wherein the atmosphere was dried under reduced
pressure and then replaced with argon, was evacuated, and
hydrogen was added so that its partial pressure became 50
mmHg, and 735 g of butane and 15 g of butene-1 were charged ,
followed by heating to 70°C. Ethylene was added so that

25 its partial pressure became 6 kg/cm’ and, after the system
was stabilized, 0.9 ml of a heptane solution of
triisobutylaluminum whose concentration was adjusted to 1

mmol/ml was charged. Then, 0.5 ml of a toluene solution



5 polynerization was carried out at 70[err]C for 60 m nutes while feeding
ethylene so that the total pressured was held constant. As a result, 120 ¢
of an olefin polynmer was obtained. The pol ynerization activity per
transition metal atomwas 1.2 x 108 g/a%% Zr. hour and pol ynerization 10
activity per solid catal yst conponent 3310 g/ g hour. The resulting

ol efin polynmer has SCB of 21.1, a nelting point of 99.2[err]C and

110. 3[err]C, Mw of 84000, WM of 26000, MM Mh of 3.2, MFR of 2.41g/10 mn.
and a density(w thout annealing) of 0.9121 g/cnferr]. 15 | NDUSTRI AL

APPLI CABI LI of Astdoremepis(ihdepyi$ehtrconiam ddechlordde whoseovi ded
particles capable of giving a polynmer having high activity and excel |l ent
shape and p&HANEREIABHRR VRS afdnshedatal ¥ Mol 4ok wafChargrd yarR i zati on

obt ai ned by [ a_transiti.qn netal ¢ ound ig a e 0,.t he .

ol yrer 1 zat 1 SELRBT 15 10 RREPSRAG CBERyRER Thrrec 28 LRI Yr ry

pol yneri zat | HhvdagadESEr§OLYABT LEEL 58T dP¥aba1RS | RofBNSIALI GhaM th the
transition nmetal conpound.” Moreover, 25 a carrier of said particles, a
cat al yst § orpailgiemni pot jorvmazataerietl sat atpa0fC cfes 60antattbygsthibe ol efin

pol yneri zation using said particles, and a nethod for efficiently producing

an ol efi n pdiSARINGRERYLENGhSC thet. thE| E6GRr PRESHHE Ssh ¥afFa

conposition distributi usi i d al ys or fin I rization are

rovi ded. THOPBTGPRE” | B TR orf ok weot 2B efpfin pBINER AT O
obtained. The polymerization activity per transition

\/

metal atom was 1.2 x 10° g/mol Zr. hour and polymerization
10 activity per solid catalyst component was 3310 g/g hour.
The resultingolefin polymer has SCBof 21.1, ameltingpoint
of 99.2°C and 110.3°C, Mw of 84000, Mn of 26000, Mw/Mn of
3.2, MFR of 2.41g/10 min. and a density(without annealing)
of 0.9121 g/cm’.
15
INDUSTRIAT, APPLICABILITY
According to the present invention, there is provided
particles capable of giving a polymer having high activity
and excellent shape and particle properties when a catalyst
20 for olefin polymerization obtained by using a transition
metal compound is applied to the polymerization
~ accompanying formation of polymer particles (e.g. slurry
polymerization, gas phase polymerization) by using in
combination with the transition metal compound. Moreover,
25 | a carrier of said particles, a catalyst for olefin
polymerization of said particles, a catalyst for olefin
polymerization using said particles, and a method for

efficiently producing an olefin polymer having high



-86- CLAIMS 1. Modified particles obtained by a nethod which conprises
contacting dry particles(a), an organonetallic 5 conpound(b) represented by
the follow ng general formula R[err][err]AX[err][err][err] (1) (wherein A
represents a netal atomof the 2nd, 12tf or 13th G oup of the Periodic

Tabl e of Elenents; Rl represents a 10 drocarbon group having 1 to 20
carbon atons or a hydrocarbonoxy group having 1 to 20 carbon atons and a
plurality of Rerr] nay be the sanme or different; X represents a hal ogen
atomor a hydrogen atomand a plurality of X nay be the sane or different;
n represent sncd guutiizer wedghsf gndaakrrdwneomppsdésibandDstribfeioh ugiand q i s
a val ence nunber of the netal atom ), and then a conpound (c) having a
functional greis (Rﬁﬁ’q‘ﬂ}fﬁhgf% atefye E?élY@%ﬁzéﬁ'—lanéﬁﬁpmﬁ%atl ve
Lew s basic functl E %roup, %n u%n gwhon at ractive gup 20 2.
Modi fied particl es dEESFEFTY ocl lfa f& &l lf%el%lr?/r%% ticles (a) are
a porous substance. 3. Mdified particles according to claim1l or 2,
wherein the dry particles (a) are made of an inorgani c substance or organic
pol ymer. 25 4. Modified particles according to claiml or 2, wherein
the dry particles (a) are made of an inorganic substance heat-treated at
100 to 1500[err]C. 5. Modified particles according to claiml, 2 or 4,



-87- wherein the dried particles (a) are made of silica. 6. Mdified
particles according to claim5, wherein the dry particles (a) are nade of
silica heat-treated at 200 to 800[err]C _5 7. Modified particles
according to claim1l1, wherein the A i s ®B%oron at om al um num at om or
magnesi um atom or zinc atom 8. Mdified particles according to claiml,
wherein the Ais a boron atomor alum numatom 10 9. Modified
particles according to claim1, wherein the Ais an alumnumatom 10.
Modi fied particles according to any ongQfyglains 1 to 6, wherein the
organonetal lic conmpound (b) is trialkylalumnum 15 11. Modified
particles according to any one of clains 1 to 10, wherein the functional
group containing an active hydro%en is a hydroxyl group, nercapto group,

am no group or phbspfrdbf eduparticlisdebitadnest divc|agnethed whicho ?ny one
i i,n. t he, el t ti ' ogen

atom 13 oS e G QAL Ty PR (A oot a1 § 10

wherein tIp UMPIUHE () rEpidgertdd Sy i@l e 'ﬁ&rﬁé’ﬁ@*ﬁ'ﬂ £OrRGiLve

hydrogen or a non-proton donative 25 Lewi s basic funcCtfonal group, . and an
el ectron attr(@ot:s ve group is a conpound represented by the foll ow ng
general fornmula (2): R[e.rr]lberr] ZH err][err][err] (2)

oBXen (1)

(wherein A represénts a metal atom of the 2nd, 12th or 13th
Grdup of the Periodic Table of Elements; R! represents a

10 hydrocarbon group having 1 to 20 carbon atoms or a
hydrocarbonoxy group having 1 to 20 carbon atoms and a
plurality of R' may be the same or different; X represents
a halogen atom or a hydrogen atom and a plurality'of X may
be the same or different; n represents a number satisfying

15 the expression 0 < n = q; and q is a valence number of the
metal atom.), and then a compound (c¢) having a functional
group containing an active hydrogen or a non-proton
donative Lewis basic functional group, and an electron
attractive group.

20 2. Modified particles according to claim 1, wherein the
dry particles (a) are a porous substance.

3. Modified particles according toclaimlor 2, whereiﬁ
the dry particles (a) are made of an inorganic substance
or organic polymer.

25 '_ 4. Modified particles according toclaiml or 2, wherein
the dry particles (a)'are made of an inorganic substance
heat-treated at 100 to 1500°C.

5. Modified particles according to claim 1, 2 or 4,

A



-88- (wherein R2 represents an electron attractive group or a group
containing an electron attractive group; Z represents an atom of the 15th
or 16th G oup of the Periodic Table; H rezpresents a hydrogen atom and z
represents a valence 5 of Z, and 2 or 3',8 provided mis 1 when z is 2 and m
is 1 or 2 wen zis 3). 14. Mdified particles according to claim 13,
wherein Z is a nitrogen atom phosphorous atom oxygen atom or sulfur atom
10 . 15. Modified particles according to claim 14, wherein Zis a

ni trogen at ofghBre@nydde Arded Hartielids efapaatéchgfeabgokdilieal.0 any one
of clainms 13 to 15, wherein R err] is a hal ogenated al kyl group,

hal ogenat ed aryl §roMpdifjedapadticilesyroaprdiing dteedlain 5,5 wrexminr
ester group. 17. Modified particles according to_any one of clainsg 13 to
16, wherei n RR&r AFY Bagtigilese d@)e @0y H20E CF0 S igrisid hepd - A ed £t
particles acg%dit%g 8t0%°@| aim17, wherein R2is a fluorinated al kyl group or
fluorinated aryl "group. 20 19. Modified particles according to claim

1, wherei g a obtanesiolif ¢akad pRatliicaleds atfddrid it 1R ar e it aied .
20. A carrier conprising the nodified particles of any one of clains 1 to
19. 25 2be A iatallysroncapumensliminahecdtompat ymegnesivwnmtenngri si ng
the nodified particles of any one of clains 1 to 19. 22. A catalyst for

ol efin pol ymBiPEatitOM: prepared by

8. Modified particles according to claim 1, wherein
-the A is a boron atom or aluminum atom. |

10 9. Modified particles according to claim 1, wherein

the A is an aluminum atom. |

10. Modified pari:icles according to any one of claims
1l to 6, wherein the organometallic compound (b) is
trialkylaluminum. '

15 - 11. Modified particles according to any one of claims
1 to 10, wherein the functional group containing an active
hydrogen is a hydroxyl group, mercapto group, amino group
or phosphino group.

12. Modified particles according to any one of claims

20 1 to 11, wherein the electron attractive group is a halogen
atom.

13. Modified particles according to any one of claims
1 to 12, wherein the compound (c) having a functional group
.containing an active hydrogen or a non-proton donative

25 Lewis basic functional group, and an electron attractive
group is a compound represented by the following general
formula (2):

Rzl‘l’lZ Hz-m ( 2 )

* c L M S *



-89- using the nodified particles (A). of any one of clains 1 to 19 and a
transition netal conmpound(B). 23. A catalyst for olef in polynerization,
prepared by using the nodified particles(A) of any one of clains 1 to 5 19,
a transition netal compound(B) and an or§anonetal |ic conpound(C). 24. The
catal yst for olefin polynerization according to claim?20 or 23, wherein the
transition netal conpound (B) is a nmetallocene transition netal conpound.
10 . 25. The catalyst for olefin polynerization according to claim23 or

24, wherein ({HBe2edaNRFEESbTéScROEPAHNEL £+t rEnaBLEFARRAIFriHp G¥mpund.
26. The catalyst for olef 1 n polynmerization according to clai m24 or 25,

wher ei n t he groupormitainingempeledttdnBtiract cverguong ;r2repseserctdy the -
followi ng general fornmula (4): Rerr][err]A Y[err][err][err], 4

(wherei n R efP] atepr eéetihe &gﬁde’Bc&%%Bncﬁ%‘&p"ﬁa%ﬁgPf@-@‘%—%aﬁ"&ﬂ?ﬁ:'atoms;
Al represent Lymi.n a represent hydr. t om.and/ or a
hal oggn atomﬁ gﬁggsg%ﬁggée%ggkggﬁﬁln%ggﬁs'ata?‘gfz% %Spfyr%g’%g&%r %sg'iac;??rtf‘{% b
[err] 3).5270fAzyehRad2f 8k B, ogweiided mPligf 1N wklny #eris Whishly ePY ises

pol ynerizing an olefin using the catalyst for olefin polynerization of any
one of clainmer22 wben6z 4% 39.. The net hod of producing an ol ef in polyner
according to claim 27, wherein the olefinis a mxture of ethylene and an
a-ol efin. 14. Modified particles according to claim 13, wherein .
Z is anitrogen atom, phosphorous atom, oxygen atom or sulfur
atom.
10 15. Modified particles according to claim 14, wherein
Z is a nitrogen atom or oxygen atom. |
16. Modified particles according to any one of claims
13 to 15, wherein R® is a halogenated alkyl group,
halogenated aryl group, cyanated aryl group, nitrated aryl
15 group or ester group.
17. Modified particles according to any one of claims
13 to 16, wherein R? is a halogenated hydrocarbon group.
18. Modified particles according to claim 17, wherein
R? is a fluorinated alkyl group or fluorinated aryl group.
20 19. Modified particles according to claim 1, wherein
a obtained treated particles after the contact are
isolated .
20. A carrier comprising the modified particles of any
one of claims 1 to 19. |
25 21. A cat_:élyst component for olefin polymerization,
comprising the modified particles of any one of claims 1

to 19.
22. A catalyst for olefin polymerization, prepared by

g
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-89-

using the modified particles (A) of any one of claims 1 to
19 and a transition metal compound(B). |

23. A catalyst for olefin polymerization, prepared by
using the modified particles(A) of any one of claims 1 to
19, a transition metal compound(B) ‘and an organometallic
compound (C). |

24, The catalyst for olefin polymérization_ according
to claim 20 or 23, wherein the transition metal compound
(B) is a metallocene transition metal compound.

25. The catalyst for olefin polymerization according
to claim 23 or 24, wherein the organometallic compound(C)
is an organoaluminum compound.

26. The catalyst for olefin polymerization according
to claim 24 or 25, wherein the organometallic compound(C)
is a compound represented by the following general formula
(4):

RYALY,,  (4)
(wherein R' represents a hydrocarbon group having 1 'to 8
carbon atoms; Al represents an aluminum atom; Y represents
a hydrogen atom and/or a halogen atbm; and b representsl a
number satisfying the expression 0 < b = 3).

27. A method for producing an olefin polymer, which
comprises polymerizing an olefin using the catalyst for
olefin polymerization of ahy one of claims 22 to 26. - .-
28. The method of producing an olefin polymer according to
claim 27, wherein the olefin is a mixture of ethylene and

an a-olefin.

A



