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The present application claims the Paris Convention priority based
on Japanese Patent Application No. 2011-046009 filed on March 3, 2011, the
10  entire content of which is incorporated herein by reference.
The present invention relates to a prepolymerization method, a
prepolymerized catalyst component for addition polymerization, and a

method for producing an addition polymer using the same.

15 Background Art
[0002] |

Since addition polymers such as polypropylene and polyethylene are
superior in mechanical properties, chemical resistance and the like, and also
superior in balance between those properties and economical efficiency, they

20 have been widely used for various molding fields.
[0003]

These addition polymers have recently been produced by
polymerizing an olefin or the like using a catalyst comprising a transition
metal compound and an organometallic component such as aluminoxane.

25 [0004]

It has been known that since these catalysts are soluble in a reaction
system, when the catalyst is applied for polymerization accompanied by
formation of addition polymer particles, it is possible to impart a fixed shape
to an addition polymer to be formed by using specific particles as one of

30 catalyst components. For example, Patent Document 1 describes modified
particles obtained by using silica gel, an organozinc compound,
trifluorophenols and water, and also describes that an olefin is polymerized
uéing a catalyst comprising the particles, a transition metal compound and
an organoaluminum. ' |

35 [0005]
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[0006]

Patent Document 1: JP-A-2003-171413

15 Patent Document 2: JP-A-2002-293817

Summary of the Invention
Problems to be Solved by the Invention
[0007]

20 However, a prepolymerized catalyst component for addition
polymerization in the form of fine powders may be sometimes produced by
these methods. When main polymerization is carried out using a catalyst
component containing fine powders, there may sometime arise problems
relating to stable operability or the insufficient productivity of the addition

25 polymer. An object of the present invention is to provide a method which
gives a prepolymerized catalyst component for addition polymerization with

less fine powders.

Means for Solving the Problems
30 [0008]

First, the present invention is directed to a method for
prepolymerizing monomers capable of addition polymerization, wherein the
method comprises the following steps:

(1) a step of preparing a mixture by mixing a solvent for polymerization with

35 an organic compound (D) represented by Formula [2],



pol ymeri zation in the formof fine powders may be sonetinmes produced by

t hese net hods. When nain polynerization is carried out using a catal yst
conponent containing fine powders, there nmay sonetine arise problens
relating to stable operability or the insufficient productivity of the
addition 25 polynmer. An object of the pgesent invention is to provide a
nmet hod whi ch gives a prepol ynerized catal yst conponent for addition

pol ymeri zation with | ess fine powders. Means for Sol ving the Problenms 30
[ 00081 First, the present invention is directed to_a nethod for
pr epol yner (2 iangtend prepelymarating the naerpmpEhipHgMaXiuratindhe nrassRgePlt he

ot hod COMRlh 8Dt Btk A1 enScompound L) S8R G6nPsABAEI N0
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a conpound el ected from ng transition nmetal conpounds represented
by For rful aoygamoahaminamycompeyasl {Ghimte cantactivesh peeamotbdhound di mers, an
activating agentLgﬁlqgﬁd an 5 orgﬂp@aluninunlconpound (C into contact with
one another, Liam xi b[1] wherein is a jransition netal atom of G oup 4;
Li is a grotereimMids a tegasisioarngtalaten 9%@1'%1‘%@ 6n£%19f A EHRUDNAYIRG Bup

cont ai ni NGe] H63:f%AiHOIPpeinibiicArAAl0sien gfb@itorRt aliyiip0s AB R Bty IOUP,  OF
a hydrocar byl ‘grou
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ani oni c fr%f’n%,haépgegl OB FoBY dR0sATRRY ?‘Yl%r@ul% F %hgfir%:airgﬁawgegazﬁsf yi ng
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wherein Rli1 §ige &1 Ryl BE @kl 97 uRhBAY] R@thbr idired@lyca hpa @abaps which may
have a substituent; R2.is a ?ﬁ/droiar byl group., havi nqqrﬁl to 30 carbon atons
whi ch rmay FAVEIRING A ERTRORROM (3,81 ﬁ?ng?}IB’gbg 10858 THRE eI Py ent .
[ 0009] 20Sggenthr dtbm MWPhW£ﬁm’ is directed to a prepolynerized

dit

catal yst conpone 9 ition pojymerization obtained by the
prepol rizati oﬂtl?r{e‘t(h 2 ﬂ2\f

wherein R! is a hydrocarbyl group having 1 to 30 carbon atoms which may
have a substituent; R2 is a hydrocarbyl group having 1 to 30 carbon atoms

which may have a substituent; two R2 groups may be the same or different.
[0009]

20 Second, the present invention is directed to a prepolymerized
catalyst component for addition polymerization obtained by the
prepolymerization method.

[0010]
Third, the present invention is directed to a method for producing an

25 addition polymer, using the prepolymerized catalyst component for addition

polymerization and if necessary, an organoaluminum compound (0).

Effects of the Invention
[0011]

30 According to the method of the present invention, it is possible to
produce a prepolymerized catalyst component for addition polymerization
with less fine powders. When the main polymerization is performed using
such a catalyst component, polymerization can be performed stably and
continuously.

35



No | 0] Third, the present invention is directed to a nethod for
produci ng an 25 addition polynmer, using the prepol ynerized catal yst
conponent for addition polynerization and if necessary, an organoal um num
conmpound (C). Effects of the Invention [00111 30According to the nethod of
the present invention, it is possible tg produce a prepolynerized catal yst
conponent for addition polynerization with | ess fine powders. Wen the main
pol ymeri zation is performed using such a catal yst conponent, polynerization
can be perforned stably and continuously. 4 Mde for Carrying Qut the

| nvent'i on MedeXor CampomngdOpijhe {megndion on nmetal conmpound or p-oxo type
transition(ﬂﬁkﬁl conpound di ner thereof 5The conpound (A) to be used in the
present invention is selected fromanong transition nmetal conpounds and
their p- oxGompeandr @nstansitiommatat companad @rsexoe tybeairgnetiigt mehal

transition, ggﬁn&gnggQgeﬂﬁﬁpoxo type transition nmetal conpound di nmer
thereof include a transition netal conpound represented by Fornula [11

descri Bed bel ow 'She@om@dt%aetom wesniay thegprasenhineartsLiSPeddtes t her eof :
Li am xi b[ 11’1'0}9%3&&)% MinkRich MeRABidhfHuR®! #hd *hem 1PbxSEPsPtéinsktion S a group

having a cyc ent adi ene type anioni¢c frange or a group containing a hetero
atom X1 i gleéaﬁq}rgg@wntéld@m\er% hsrmpleed heytrgnsiiion metal W%&f%? group

other 15 thalt PRSI BRtal StaHOREA URRIE NBef P EnARHON thahERIFN ndthlS a
nunber satisfying 0 < a < 3; s a.n 0 b < 3; when ais

3;.b r satisfying <
nmore than 'quﬁﬂ@n@ireweg‘é‘?d b¥ I@‘éﬂ@‘éaigﬁgﬁﬁl qd REloWedT YA BPeor by a
group gpnt ?ﬂa@i'sﬂgo@ns?&ap%m%baﬁu Bnrltheggbfat om a nitrogen atom an oxygen
atom a sul fur aitl)anl\}lgglba phosphorus at or’rh]
wherein M! is a transition metal atom of Group 4; L is a group having a
cyclopentadiene type anionic frame or a group containing a hetero atom; X1
is a halogen atom, a hydrocarbyloxy group, or a hydrocarbyl group other

15 than groups having a cyclopentadiene type anionic frame; a is a number
satisfying 0 < a < 3; b is a number satisfying 0 <b < 3; when a is more than
1, one L! may be linked to another L! either directly or by a group
containing a carbon atom, a silicon atom, a nitrogen atom, an oxygen atom,
a sulfur atom or a phosphorus atom.

20 [0013]

| M! in Formula [1] is a titanium atom, a zirconium atom or a
hafnium atom, and more preferably a zirconium atom.
[0014]
Examples of the group having a cyclopentadiene type anionic frame

25 of L in Formula [1] include an optionally substituted cyclopentadienyl
group, an optionally substituted indenyl group and an optionally substituted
fluorenyl group. Examples of L! include a cyclopentadienyl group, a
methylcyclopentadienyl group, an ethylcyclopentadienyl group, a n-
butylcyclopentadienyl group, a tert-butylcyclopentadienyl group, a 1,2-

30 dimethylcyclopentadienyl group, a 1,3-dimethylcyclopentadienyl group, a 1-
methyl-2-ethylcyclopentadienyl group, a 1-methyl-3-ethylcyclopentadienyl
group, a 1-tert-butyl-2-methylcyclopentadienyl group, a 1-tert-butyl-3-
methylcyclopentadienyl group, a 1-methyl-2-isopropylcyclopentadienyl
group, a 1-methyl-3-isopropylcyclopentadienyl group, a 1-methyl-2-n-

35 butylcyclopentadienyl group, a 1-methyl-3-n-butylcyclopentadienyl group, a



20[ 0013] M in Formula [1] is a titaniumatom a zirconiumatomor a
haf ni um atom and nore preferably a zirconium atom [00141 Exanpl es of the
group having a cycl opentadi ene type anionic frame 25 of Li in Formula [1]

i nclude an optionally substituted cycl opentadi enyl group, an optionally
substituted indenyl group and an optionglly substituted fluorenyl group.
Exanpl es of Li include a cycl opentadi enyl group, a nethyl cycl opent adi enyl
group, an ethyl cycl opentadi enyl group, a n- butylcycl opentadi enyl group, a
tert-butyl cycl opentadi enyl group, a 1,2- 30 dinethyl cycl opentadi enyl group,
a 1,3- dlnEn%&ﬂb&@h@pﬁhwhdmkmwmtgiwn@lganﬁhﬁhyﬁ1élénhylcyclopentadlenyl
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4, 7-di rret hgwrﬁaéﬁw @f%\ppa‘hpbeayhng‘s PRRESINP: AdeHAL &féd’ﬁi enylindepgl

net hyl - gﬂﬁ{pnwwn@&mm ﬂm@f&snm@rfw @Tb@pza aeiﬁewiym ﬁupht}aylmmmyl 4, 5-
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group, a fhugfamste®yiaigupa 2, 7-di net hyl fl uorenyl group and a

, 7~ dligertbu%ﬁlfluorenyl group.

There is no particular limitation on hapticity n of the ligand
contained in the group having a cyclopentadiene type anionic frame used in
L! in Formula [1], and the hapticity n of the ligand may be any value which
is available in the group having a cyclopentadiene type anionic frame.
20 Examples of the hapticity of the ligand include five, four, three, two and one.
The hapticity of the ligand is preferably five, three or one, and more

preferably five or three.

[0016]
Examples of the hetero atom in the group containing a hetero atom
95 of L! in Formula [1] include an oxygen atom, a sulfur atom, a nitrogen atom
and a phosphorus atom, and the group is preferably an alkoxy group, an
aryloxy group, a thioalkoxy group, a thioaryloxy group, an alkylamino group,
an arylamino group, an alkylphosphino group, an arylphosphino group, an
chelating ligand, or an aromatic heterocyclic group or aliphatic heterocyclic
30 group containing an oxygen atom, a sulfur atom, an nitrogen atom and/or a
phosphorus atom in its ring.
[0017]
Examples of the group containing a hetero atom of L! in Formula [1]
include a methoxy group, an ethoxy group, a propoxy group, a butoxy group,
35 a phenoxy group, a 2-methylphenoxy group, 2,6-dimethylphenoxy group, a
2 4 6-trimethylphenoxy group, a 2-ethylphenoxy group, a 4-n-propylphenoxy



15[ 0015] There is no particular Iimtation on hapticity 1-1 of the

| i gand contained in the group having a cycl opent adi ene type anionic frane
used in Li in Forrmula [1], and the hapticityri of the ligand may be any

val ue which is available in the group having a cycl opent adi ene type ani onic
frame. 20 Exanples of the hapticity of ghe ligand include five, four,

three, two and one. The hapticity of the ligand is preferably five, three
or one, and nore preferably five or three. [0016] Exanples of the hetero
atomin the group containing a hetero atom25 of Li in Fornula [1] include
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X
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group, a 4fr'i'ﬂ\96 ehBREReNNp, e@tlgﬂ’owhoﬁy %rwp)par amibsigamido growp, a a

AR IR
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2,2’ -isobutylidenediphenoxy group.

[0018]

Examples of the group containing a hetero atom also include a group

represented by Formula [6]:

20 R93P=N- (6]
wherein R? each independently represents a hydrogen atom, a halogen atom
or a hydrocarbyl group, or any two of R? groups are linked to one another to
form a hydrocarbylene group.

[0019]

25 Examples of R? in Formula [6] include a hydrogen atom, a fluorine
atom, a chlorine atom, a bromine atom, an iodine atom, a methyl group, an
ethyl group, a n-propyl group, an isopropyl group, a n-butyl group, a tert-
butyl group, a cyclopropyl group, a cyclobutyl group, a cycloheptyl group, a
cyclohexyl group, a phenyl group, a 1-naphthyl group, a 2-naphthyl group

30 and a benzyl group.

[0020]
Examples of the group containing a hetero atom also include a group

represented by Formula [7]:



di met hyl phosphi no group, a 2-(2-oxy-1-propyfl phenoxy group, catechol,
resorcinol, 4-isopropylcatechol, 3-nethoxycatechol, a 1, 8-di hydroxynapht hyl
group, a 1, 2-di hydroxynaphthyl group, a 2,2'-biphenyldiol group, a

1,1 -bi-2- naphthol group, a 2,2'-dihydroxy-6, 6" -dinmethyl bi phenyl group, a
4,4',6,6'- 15 tetra-tert-butyl-2,2'-nethyl enedi phenoxy group and a

4,4 /6,6 -tetramethyl- 2,2'-isobutylidenedi phenoxy group. [0018]

Exanpl es of the group containing a hetero atom al so i nclude a group
represented by Fornula [6]: 20R93P=N-[6] wherein RO each independently
represents a hydrogenR aton1 a hal ogen atom or a hydrocarbyl group, or any
two of RO groups are ignked to one another to form a hydrocarbyl ene group.
[ 0019] 25Exanpt’s of in Formula [6] include a hydrogen atom a fluorine
atom a chlorine™fom a bromne atom an iodine atom a nethyl group, an
ethyl group, a n-p opyI“ﬁT&Up, an i@?propyl group, a n-butyl group, a
tertbutyl group, a cyclopropyl group, a cyclobutyl group, a cycloheptyl
group, a cg ohexyR\group® a phenyl group, a 1-naphthyl group, a 2-naphthyl
group 30 and aypenzy group [0020] [71 10 wherein R5 group each

i ndependently fiepresents a hydrogen atom a hal ogen atom a hydrocar byl
group, a hal ogg drocar byl group, a hydrocarbyl oxy group, a silyl
group or apse i ) any two or nore of R5 groups are linked to one
anot her to forn1a ing structure. 15[00211 Exanpl es of Win Fornul a
[71 include a hydrbgen atom a fluorine atom a chlorine atom a bromne
atom an iodine at%n] a pﬁpnyl group a 1- naphthyl group, a 2-naphthyl

roup, atert but roup,
J P wherein %5 gxgoup gach 1ndependent1y represents a hydrogen atom, a

halogen atom, a hydrocarbyl group, a halogenated hydrocarbyl group, a
hydrocarbyloxy group, a silyl group or an amino group, or any two or more
of R5 groups are linked to one another to form a ring structure.

15 [0021]

Examples of R3 in Formula [7] include a hydrogen atom, a fluorine
atom, a chlorine atom, a bromine atom, an iodine atom, a phenyl group, a 1-
naphthyl group, a 2-naphthyl group, a tert-butyl group, a 2,6
dimethylphenyl group, a 2-fluorenyl group, a 2-methylphenyl group, a 4-

20 trifluoromethylphenyl group, a 4-methoxyphenyl group, a 4-pyridyl group, a
cyclohexyl group, a 2-isopropylphenyl group, a benzyl group, a methyl group,
a triethylsilyl group, a diphenylmethylsilyl group, a 1-methyl-1-phenylethyl
group, a 1,1-dimethylpropyl group, a 2-chlorophenyl group and a
pentafluorophenyl group.

25 [0022]

The chelating ligand of L! in Formula [1] means a ligand having a
plurality of coordination sites, and examples of the ligand include
acetylacetonate, diimine, oxazoline, bisoxazoline, terpyridine, acylhydrazone,
diethylenetriamine, triethylenetetramine, porphyrin, crown ether and

30 cryptate.
[0023]

Examples of the heterocyclic group of L! in Formula [1] include a
pyridyl group, an N-substituted imidazolyl group and an N-substituted
indazolyl group. Among them, a pyridyl group is preferred.

35 [0024]



di met hyl phenyl group, a 2-fluorenyl group, a 2-nethyl phenyl group, a 4- 20
trifluoronethyl phenyl group, a 4-nethoxyphenyl group, a 4-pyridyl group, a
cycl ohexyl group, a 2-isopropyl phenyl group, a benzyl group, a nethyl
group, a triethylsilyl group, a diphenylnethylsilyl group, a

1- net hyl -1 - phenyl et hyl group, a 1, 1-di ngthyl propyl group, a 2-chl orophenyl
group and a pentafl uorophenyl group. 25[00221 The chelating ligand of U in
Formula [11 neans a ligand having a plurality of coordination sites, and
exanples of the ligand include acetyl acetonate, diimne, oxazoline

bi soxazol i ne, t eWhemi ldi groupscpl Fyminalaokid are linked;tetemghariber bumi residue

triethylen 1LNe | 0 ail t :

A N e B R

group, an Asslibsritomted phoselzatugl atgrolfbatie vake NSRS haGne® i ndazol yl

group. A l&%%?%n@y%gﬂnigﬁ%{?afn% Al PLth catt APRE by 18 residue, Wien Li
or a a | T nke ot

groups in . > | to each her by a residue containing a
~carbon h5at owhea mphpe containme a hetetofem arohnkad torpgl 9theloby 18 sul fur at om
or a phosphQt 1S, ] i ' e
anionic f r%%é&%,gﬁm%%ﬁrghgaﬁyigg ﬁgﬂ%@%ﬂ%&iﬁg&i%g%&g%gég?glgﬂ Séyp
cont ai ni nggrpUpetanteiningm hetery iatRacredinkrchtoeatd othpritysits sevidie) % when a
group havi fla%ﬂ’u&?@#x%?%ﬁb@? ledi¢ aloRSe iR iInCwh i B eabnd litked RoqOE &l Ni ng a
hetero atomare lihked to each other by its residue), its residue js
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group) and a diphenylmethylene group; substituted silylene groups such as

15  asilylene group, a dimethylsilylene group, a diethylsilylene group, a
diphenylsilylene group, a tetramethyldisilylene group and a
dimethoxysilylene group; and hetero atoms such as a nitrogen atom, an
oxygen atom, a sulfur atom and a phosphorus atom. Among them, a
methylene group, an ethylene group, a dimethylmethylene group

20 (isopropylidene group), a diphenylmethylene group, a dimethylsilylene
group, a diethylsilylene group, a diphenylsilylene group or a
dimethoxysilylene group is particularly preferred.

[0025]
Examples of the halogen atom of X! in Formula [1] include a fluorine

95 atom, a chlorine atom, a bromine atom and an iodine atom. Examples of
the hydrocarbyl group of X! include an alkyl group, an aralkyl group, an
aryl group, and an alkenyl group, and among them, an alkyl group having 1
to 20 carbon atoms, an aralkyl group having 7 to 20 carbon atoms, an aryl
group having 6 to 20 carbon atoms, or an alkenyl group having 3 to 20

30 carbon atoms is preferable.

[0026]
Examples of the alkyl group having 1 to 20 carbon atoms include a
methyl group, an ethyl group, a n-propyl group, an isopropyl group, a n-
butyl group, a sec-butyl group, a tert-butyl group, an isobutyl group, a n-
35 pentyl group, a neopentyl group, an amyl group, a n-hexyl group, a n-octyl



15 a silylene group, a dinethylsilylene group, a diethylsilylene group, a
di phenyl silyl ene'group, a tetranmethyldisilylene group and a

di met hoxysi |l yl ene group; and hetero atons such as a nitrogen atom an
oxygen atom a sul fur atom and a phosphorus atom Anmong them a nethyl ene
group, an ethylene group, a dinethylnetgylene group 20 (isopropylidene
group), a di phenyl net hyl ene group, a difethylsilylene group, a

di ethyl silylene group, a diphenylsilylene group or a dinethoxysilylene
group is particularly preferred. [0025] Exanples of the hal ogen atom of Xi
i n For mul agifolip, ancdedd grofibuam-ded@§]1 grom, angensadecylgronp, andecki ne at om

and an |od|ne e, cl ude an
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an al kenyl 8?%3 g%l?lﬁg %quoogtgl %% %@b%%ﬁg Omj‘;ﬂg Srglergg?vg ﬂ{%OZG]
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group, a Sec an i sobutyl group, a n- 35
pentyl groafm andedp@nﬂwrogm@ilhwl gawm@trlﬂu@tmne@%%@wyl a ghlogpmeghyl oct y|

9 . Bl . and
_group ggr &0 dplﬂ&%‘ﬁ?etl-ﬁe%rmeé:ﬂ é%ﬂpl gl pﬁ?@rﬁ‘iﬁ%ko&h%'p and a
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an i odi ne gram, @t@n@p@gbwmm@pﬁl g¥aungr otheseu&y] exaws Wﬂhaé’er?gk%)én at om

i ncl ude a éd{moromt%}a%&mxyagrﬁﬁ fdOf 0 BPR WY i@ Rry RS i GRpaTBLLY |

group, at group, a_ Tl uoroet hyl groug pent af | uor oet hyl
group, a péﬁﬁthﬁWcﬁWllpg?’bﬁba kylqxer §104BE SHGRAS 3 %WO%V BEYYR 8®dPohexyl 10

group, a pghhdisqleectyl group, a perchloropropyl group, a perchlorobutyl
group, and %égﬁrbronnpropyl group. These al kyl groups may have al koxy
gr oupsl® &uch a net hoxy group and an et hoxy group; aryl oxy groups such as

a phenoxy group; Ebnfflas kY LR drAk9UpsoHBAvASE AtOL0ZYLBXY agimEPnedsda a

substituent.

benzyl group, a (2-methylphenyl)methyl group, a (3-methylphenyl)methyl
group, a (4-methylphenyl)methyl group, a (2,3-dimethylphenyl)methyl group,
a (2,4-dimethylphenyl)methyl group, a (2,5-dimethylphenyl)methyl group, a

20 (2,6-dimethylphenyl)methyl group, a (3,4-dimethylphenyl)methyl group, a
(3,5-dimethylphenyl)methyl group, a (2,3,4-trimethylphenyl)methyl group, a
(2,3,5-trimethylphenyDmethyl group, a (2,3,6-trimethylphenyl)methyl group,
a (3,4,5-trimethylphenyl)methyl group, a (2,4,6-trimethylphenyl)methyl
group, a (2,3,4,5-tetramethylphenyl)methyl group, a (2,3,4,6

25  tetramethylphenyl)methyl group, a (2,3,5,6-tetramethylphenyl)methyl
group, a (pentamethylphenyl)methyl group, an(ethylphenyl)methyl group, a
(n-propylphenyl)methyl group, an(isopropylphenyl)methyl group, a (n-
butylphenylmethyl group, a (sec-butylphenyl)methyl group, a (tert-
butylphenylmethyl group, a (n-pentylphenyl)methyl group, a

30 (neopentylphenylmethyl group, a (n-hexylphenyl)methyl group, a (n-
octylphenyl)methyl group, a (n-decylphenyl)methyl group, a (n-
dodecylphenyl)methyl group, a naphthylmethyl group, and an
anthracenylmethyl group, and a benzyl group is more preferabe. These
aralkyl groups may have halogen atoms such as a fluorine atom, a chlorine

35 atom, a bromine atom, and an iodine atom; alkoxy groups such as a methoxy



15[ 0027] Exanpl es of the aral kyl group having 7 to 20 carbon atons

i ncl ude a benzyl group, a (2-nethyl phenyl)nethyl group, a

(3- net hyl phenypnet hyl group, a (4-nethyl phenyl)nethyl group, a

(2, 3-di net hyl phenyQOret hyl group, a (2, 4-di net hyl phenyDet hyl group, a

( di met hyl phenyDnet hyl group, a 20 () 6-di net hyl phenypret hyl group, a

( di met hyl phenyDnet hyl group, a (3, 5-di nethyl phenyl ) nethyl group, a

( , 4-trinmet hyl phenyDret hyl group, a (2, 3, 5- trinethylphenypnethyl group, a
( , 6-trinmethyl phenyDret hyl group, a (3,4, 5- trlneth phenynnet hyl group, a
(2,4,6- trl( grstuipydph enﬁﬂ‘temgrow'mlow g@u%zsus tast & Hi;'énw BHEWYy 9iet hyl
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[0029]
Examples of the alkenyl group having 3 to 20 carbon atoms include
an allyl group, a metallyl group, a crotyl group and a 1,3-diphenyl-2-
25  propenyl group, and among them, an allyl group or a metallyl group is more
preferable.
[0030]
Examples of the hydrocarbyloxy group of X! in Formula [1] include
an alkoxy group, an aralkyloxy group and an aryloxy group, and among
30 them, an alkoxy group having 1 to 20 carbon atoms, an aralkyloxy group
having 7 to 20 carbon atoms or an aryloxy group having 6 to 20 carbon
atoms is more preferabe.

[0031]
Examples of the alkoxy group having 1 to 20 carbon atoms include a

35 methoxy group, an ethoxy group, a n-propoxy group, an isopropoxy group, a



such as a nethoxy group and an et hoxy group; aryloxy groups such as a 20
phenoxy group; or aral kyl oxy groups such as a benzyl oxy group as a
substituent. [0029] Exanpl es of the al kenyl group having 3 to 20
carbon atons include an allyl group, a metallyl group, a crotyl group and a
1, 3-di phenyl-2- 25 propenyl group, and nong them an allyl group or a
nmetallyl group is nore preferable. [00 Exanpl es of the hydrocarbyl oxy
group of Xi in Formula [1] include an al koxy group, an aral kyl oxy group and
an aryl oxy group, and anong 30 them an al koxy group having 1 to 20 carbon
atoms, an mbaltéoyy grougaosae- bratoxpEraup oa 2ertdartioss SapBhsa Sy P OEY BIrewy: gr oup

having 6 to I r &b&& oup,
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10 [0032]
Examples of the aralkyloxy group having 7 to 20 carbon atoms
include a benzyloxy group, a (2-methylphenyl)methoxy group, a (3-
methylphenyl)methoxy group, a (4-methylphenyl)methoxy group, a (2,3-
dimethylphenyl)methoxy group, a (2,4-dimethylphenyl)methoxy group, a

15 (2,5-dimethylphenyl)methoxy group, a (2,6-dimethylphenyl)methoxy group,

a (3,4-dimethylphenyl)methoxy group, a (8,5-dimethylphenyl)methoxy group,
a (2,3,4-trimethylphenyl)methoxy group, a (2,3,5-trimethylphenyl)methoxy
group, a (2,3,6-trimethylphenyl)methoxy group, a (2,4,5-
trimethylphenyl)methoxy group, a (2,4,6-trimethylphenyl)methoxy group, a

20 (3,4,5-trimethylphenyl)methoxy group, a (2,3,4,5
tetramethylphenyl)methoxy group, a (2,3,4,6-tetramethylphenyl)methoxy
group, a (2,3,5,6-tetramethylphenyl)methoxy group, a
(pentamethylphenyDmethoxy group, an(ethylphenyl)methoxy group, a (n-
propylphenyl)methoxy group, an(isopropylphenyl)methoxy group, a (n-

25  butylphenyl)methoxy group, a (sec-butylphenyl)methoxy group, a (tert-
butylphenyl)methoxy group, a (n-hexylphenyl)methoxy group, a (n-
ocfylphenyl)methoxy group, a (n-decylphenyl)methoxy group, a

naphthylmethoxy group, and anthracenylmethoxy group, and among them,
a benzyloxy group is more preferabe. These aralkyloxy groups may have

30 halogen atoms such as a fluorine atom, a chlorine atom, a bromine atom,
and an iodine atom; alkoxy groups such as a methoxy group and an ethoxy
group; aryloxy groups such as a phenoxy group; or aralkyloxy groups such
as a benzyloxy group as a substituent.

[0033]
35 Examples of the aryloxy group having 6 to 20 carbon atoms include a



met hyl phenyDret hoxy group, a (4-nethyl phenyDnet hoxy group, a (2, 3-

di met hyl phenyDnet hoxy group, a (2, 4-dinet hyl phenyDnet hoxy group, a 15
(2, 5-di net hyl phenyDret hoxy group, a (2, 6-di et hyl phenyOret hoxy group, a
(3, 4-di net hyl phenyQOret hoxy group, a (3, 5-dinmethyl phenyOret hoxy group, a
(2,3, 4-trinethyl phenyOret hoxy group, a {,3,5-trinethyl phenyOret hoxy group,
a (2,3,6-trinethyl phenyDret hoxy group, a (2,4,5- trimethyl phenynnet hoxy
group, a (2,4,6-trinethyl phenyDret hoxy group, a 20

(3,4, 5- trlnethylphenndethox roup, a (2,3,4,5- tetranethylphenyDnethoxy

group, a (Phepaxysgtoam; andsmathby tEORD, gﬁomst ¥lphenoxy group, &
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groups such as a benzyloxy group as a substituent.
[0034]

a
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X! in Formula [1] is more preferably a chlorine atom, a methyl group,

an ethyl group, a n-propyl group, an isopropyl group, a n-butyl group, a

30 methoxy group, an ethoxy group, a n-propoxy group, an isopropoxy group, a
n-butoxy group, a trifluoromethoxy group, a phenyl group, a phenoxy group,
a 2,6-di-tert-butylphenoxy group, a 3,4,5-trifluorophenoxy group, a
pentafluorophenoxy group, a 2,3,5,6-tetrafluoro-4-
pentafluorophenylphenoxy group or a benzyl group.

35 [0035]



a napht hoxy group and an ant hr at henoxy group. These aryl oxy groups nmay have
hal ogen atons such as a fluorine atom a chlorine atom a brom ne atom and
an iodine atom al koxy groups such as a nethoxy group 25 and an et hoxy
group; aryloxy groups such as a phenoxy group; or aral kyl oxy groups such as
a benzyl oxy group as a substituent. [00g#1 X1 in Formula [1] is nore
preferably a chlorine atom a nethyl group, an ethyl group, a n-propyl
group, an isopropyl group, a n-butyl group, a 30 nethoxy group, an et hoxy
group, a n-propoxy roup, n |sopropoxy rqup, a n- butoxy group,
trifluoromet hoxyaan @gm ag hbisya nyrhey sahiHR&RIX T HEGupRdd 1s a Dumber
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di met hydl si ¥y tispivme dicidarido) cycl opent adi enyl ) (5-nethyl - 3-trimethyl silyl -

2- 20 phenfogql )i tani um di (r:]h: ori Ide, g 0

di met hyl si ene(tetrangt c ent adi en: . .

(3-ter V. budi/me@w srls;eggsgtr,yﬁwﬁf&ﬁv@fqp&m&%aﬂ?rﬁzaeh%zxymtamum

phencxy) 1 LAt el L o1 e et St | S0eLE ol BBy L ayel Speat adhenyo

p xy)titaniu i chl oride, dine i Lyl ene(tetrane cycl opent adj.en

(3, 5- di anyEﬁQQ‘bWé%%%‘{mtdé‘ﬁﬂﬂﬁﬁdﬁi éﬁ{%ﬁw&éﬁy g5otEtramothyl b=

gl nﬁf hvad Zi (ag@aﬁfeﬁgﬁ-g{m{em@ﬁa@@@%%i@ihmycllé, (3; pggnyll-)z- phenoxy)titani um
i chl oride,,. di Si ene a cycl opent adj en

(1- napht hoséyméﬁ&tl? yleas tamaﬁ%@wiw%e%ﬁe RyD (3-tert-Butyre-

di met hyl si pubeagotitankichdichloyidey alropgii sityleny(tptroan e lgxiopent adienyi)30

di chl ori de{%ﬂénﬁlﬁﬂa:% {}ggeé%%rqg}t{yrmltgh{ nllch((::klﬂ%%%%E adi enyl) (3-nethyl- -

phenoxy) ti

d Ih met hyl f i tiydaeﬂgﬂgiajrlﬁb(t_yst@ime'ﬂ}g&@icﬁmmﬁadie@w)l (8, 3-Qi-De et oettylrgl - 2-
eno | nr um\al c ori . . . .
RreToRA &1 phPaie fsrnethfiSioride, dimgimlsivlens e pametylyygigpensadieny)

phenoxy) t i {(BmathytiBedianyildepheddky)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl) (3-tert-butyldimethylsilyl-5-

cyclopentadieny

methyl-2-phenoxy)titanium dichloride, ‘
dimethylsilylene(tetramethylcyclopentadienyl) (5-methyl-3-trimethylsilyl-2-

20 phenoxy)titanium dichloride, dimethylsilylene(tetramethylcyclopentadienyl)
(3-tert-butyl-5-methoxy-2-phenoxy)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl) (3-tert-butyl-5-chloro-2-
phenoxy)titanium dichloride, dimethylsilylene(tetramethylcyclopentadienyl)
(3,5-diamyl-2-phenoxy)titanium dichloride,

25  dimethylsilylene(tetramethylcyclopentadienyl) (3-phenyl-2-
phenoxy)titanium dichloride, dimethylsilylene(tetramethylcyclopentadienyl)
(1-naphthoxy-2-yDtitanium dichloride,

[0047]
dimethylsilylene(trimethylsilylcyclopentadienyl) (2-phenoxy)titanium

30 dichloride, dimethylsilylene(trimethylsilylcyclopentadienyl) (3-methyl-2-
phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl) (3,5-dimethyl-2-
phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl) (3-tert-butyl-2-

35 phenoxy)titanium dichloride,



di nret hyl silyl ene(trimethylsilylcycl opentadi enyp (3-tert-butyl-5-nmethyl-2-
phenoxy) titani um di chl ori de,

di met hyl silyl ene(trimethylsilylcycl opentadienyl) (3,5-di-tert-butyl-2-
phenoxy)titaniumdichloride, 5

di met hyl si l yl ene(trimet hyl silylcycl ope di enyl) (5-nethyl-3-phenyl-2-
phenoxy)titani um di chl ori de, g Y P Y

di met hyl sil yl ene(trimethyl silyl cycl opent adi enyl)
(3-tert-butyldimethylsilyl- 5-methyl-2-phenoxy)titani umdichloride,

di net hyl si dirhethositylapetyinsdthylsideopeprntademil) (3-tert-butyl-5-methyl-2-

(5-met hy1- i hylsi |yl - phenoxy) titani um di chl ori de,

di et hyl si ?{‘léléél ﬁlpgér%%%%lﬁgﬂé}/cl opent adi enyl; (3-tert-butyl-5-net hoxy-2-
phenoxy) t i deméthylsilydhheltiidesthylsilylcyclopentadienyl (8,5-di-tert-butyl-2-

di et hyl si ] - siik¥heycl opent adi enyl ) (3-tert-butyl -5-chl oro- 2-
phenoxy)ti #%%?%)g?%ﬁﬁﬁgﬁlb%gg i

dih met ma) si flimethssitylenetiyires thylsdropepentadiand) (Brsthyhajphenyl-2-

phenoxy)ti j Lehl ori :

di met hyl si #I;?*éﬁg){g%%eﬁﬁ‘g}llo%dg’ cl opent adi enyQ 83- ph%nyl- 2- ,

phenoxy) t i danethslsildaneltiigeethylsi ylcyclopentadienyl) (3-tert-butyldimethylsilyl-

di met hyl si kyl 1.4 ke dhiapspigadi enyO (1- napht hoxy-2-yl1)titani um

20di chl ori ée, 64.8¥H§1|t1$r?§[)ﬁy%si %‘)Qdéne(i ndenyl ) féiphe oxy)titaniym

di chl or i dedirapvuteylene{renethyieisgyglopentiadiens] 'ﬁ%ﬁégé&é)@}%ﬂwﬂglﬂ'

di chl Ofd-dez-;ﬁieri%)k@%lit%jﬂiﬁhﬁaﬁzﬁﬁdw&é]yl ) (3,5-dinethyl-2-phenoxy)titani um

di chl ori de, 25 di fret hyl si |yl ene(indenyO (3-tert-?§1tgfl - 2- Il"l nox ﬁti t ani um

di chl or i dedimprsilpyylene{iraneihylibrgyelopentadienyl) (3 rtbutyl 5 methoxy 2

((j_?:-te[]t I b_UP}i%enéx &%ﬂﬁfﬁ-&aﬁ@%) titaniumdichloride,

i met hyl silylene(indenyl). (3,5-di-tert-butyl-2- no titani.ym dichl ori de,

di met hyl si dyneﬂé(lﬁlﬁﬂl@mh}flrpsthﬁ% Y@QB%Wielel?Eﬁéﬁ%ﬁ%tﬁfﬁ%’éﬂﬂ%'b'

di chi or i depndhnephichivlapmptimienyl) (3-tert- 30

utyl di met hyl sil'y1-5-nmet hyl-2- phenoxy)titanjum.dichl aride, di nethylsilylene
(indeni®) éw&@%%lyleg@hﬂ%ﬁ?@?@@@ﬁ%ﬁ%&@? §$>Béﬁ?mﬁﬁb%'ch| ori de, Y
g! mﬁf hyl 3I bhgﬁagsf)lﬁﬂlgﬁﬁ?{[hl)diéﬁbgﬁ{ieg - blut yl - 5- met hoxy- 2- phenoxy)titani um

i chloride,, . di yl si ene(.i nd 3-1ert- | 3 5-

chl or o- 2- pHERSK 1?%@9@&%%?@}}1%&%&%“&%@%%@?k%‘ﬂ)@ﬁé‘(}‘%{jeny| )

(g, Shdl agygheﬁ&y?)tﬂbﬁﬂﬁﬁydibhlo@iﬂeum di chl oride, dinethylsilylene(indeny0

(3-phenyl- -ime%l(l)ylsilylene(trimethylsilylcyclopentadienyl) (1-naphthoxy-2-yDtitanium

20 dichloride,

[0048]

dimethylsilylene(indenyl) (2-phenoxy)titanium dichloride,
dimethylsilylene(indenyl) (3-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(indenyl) (3,5-dimethyl-2-phenoxy)titanium dichloride,

25  dimethylsilylene(indenyl) (3-tert-butyl-2-phenoxy)titanium dichloride,
dimethylsilylene(indenyl) (3-tert-butyl-5-methyl-2-phenoxy)titanium
dichloride, dimethylsilylene(indenyl) (3,5-di-tert-butyl-2-phenoxy)titanium
dichloride, dimethylsilylene(indenyl) (5-methyl-3-phenyl-2-
phenoxy)titanium dichloride, dimethylsilylene(indenyl) (3-tert-

30 butyldimethylsilyl-5-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(indenyl) (5-methyl-3-trimethylsilyl-2-phenoxy)titanium
dichloride, dimethylsilylene(indenyl) (3-tert-butyl-5-methoxy-2-
phenoxy)titanium dichloride, dimethylsilylene(indenyl) (3-tert-butyl-5-
chloro-2-phenoxy)titanium dichloride, dimethylsilylene(indenyl) (3,5-diamyl-

35 2-phenoxy)titanium dichloride, dimethylsilylene(indenyl) (3-phenyl-2-



phenoxyhi t ani um di chl ori de, di nethyl silyl ene(indenyl) (1-naphthoxy-2-

yntitaniumdichloride, [0049] dinethylsilylene(fluorenyl)

(2-phenoxy)titaniumdichloride, 5 dinethylsilylene(fluorenyl)

(3-met hyl - 2- phenoxy) titani um di chl oride, dinethylsilylene(fluorenyl)

(3, 5-di net hyl-2- phenoxy) titani um di chl oyg de, di nethyl silylene(fl uoreny0

(3-tert-butyl -2-phenoxy)titaniumdichloride, dinmethylsilylene(fluorenyl)

(3-tert-butyl-5-nethyl-2-phenoxy)titani umdichloride,

dinethyIS|IKIene fluorenyn (3,5-di-tert- butyl-ﬁ- phen zﬁ)tltanlun110
giersl

di chl or i dephemowmst ﬁyamwngf |dé¢1den|daodmsfqh;vl§lbdﬁﬁ@ mgphphoxy-2
phenoxy)ti éjﬁluﬂﬁ 51_ gg di nmet hyl si |yl ene(fl uorenyl)

(3-tert but? t hyl SI - met hy1- 2- phenoxy)titani um di chl ori de,

di met hyl si e(fluor enyO (5-methyl -3-trinmethyl silyl-2-phenoxy)titanium

di chl ori dedﬁéﬁﬁllmﬁéhémlﬁﬁ%ﬁ)lQQ’f;ﬁf@ﬁ'ok I&atn%ﬁﬁa BiehYdrids, met hoxy-2- 15

phenoxy)titani um ene(fluorenyl) rt-butyl -
chl or 0-2- pﬁ@%&wwﬂaﬁﬁ{ﬂﬁwm)ggﬂﬁ@h&%ﬁbﬁ%@f ﬂp@ﬁp@%n (3, 5-

di any1- 2- paﬁﬂélmsmﬂ;tl@ﬁb({m&bﬁgi)qsIai&xm@ﬂhwtﬂlyhéﬁdgﬁ)ﬂmﬁhwq&&ﬂwme( 3-
phenyl-2-phenoxy)titani | silyl ene(fl ) (1

|
napht hoxy- gimpethl %Mpﬂﬁffhﬁ?ﬁpﬁp%aéer belﬁge enoxy)titanium 1C}ﬁ0¥1de
(tert-but YHﬁﬁbﬂﬂﬂ§1@§léﬁ€§Ideﬁyp|(9&€fﬁ adtyqrwxe%h;} Qtﬂl‘my)thﬁzﬂnﬁﬁm um

hi hyl
glt ﬁ ang(rj: SF@}G&EE @gﬂ @p@{ﬁg Efr ggg hu%rgr)llycl ?f %n(il tg!rte Bﬁtyljﬁ phenoxy)tltamum
(et hylggr d&i&l%ﬁa@mlhyétﬁy%m&m@@b@éwﬁl (Qnﬁéthgneeblyéﬂyltzam um di chl ori de,
(tert- 25 bﬁ %ﬁglde Jietra gﬁﬁh ﬁ q%@gﬁ dlnetﬁxé3|lanet|tan|um
di chl ori dePR¢B tapie diehlpride @91 PR PEY e tthET si | anet i t ani um
dthh| ﬁr hd)ebufsﬂﬂﬁﬁyt]hylsﬂyl 5-methyl-2- phenoxy)tltamum d1chlor1de hI .
p osp ide)tetr ent nlun1 ori de,
phospi de) Lol TS LI cL ) oRen oL STl et bl oL et sl um gL ekt
?ut yl gm dleﬂic@ﬂdslaayoulmem@mnyléné(ﬂabhﬁmﬂldn(?y kéﬂttlamygrﬂ')rﬁﬂec]iﬂdngf pde,
tort yl a ore ne tit ic
(tor t oLk 71 BRPREIY SR iea Ry RERe i GRe e Bop 38 Sf bpp-5-
but yl ani debhb&o%ﬂ@m@ﬁt@ﬁﬂmﬂﬁ@bﬁdba@nﬁeﬂ@ms;ﬁyieﬂe(cfhio@enyﬂé (3,5
(tertbutyl e oren dlneth é% anetif.ani 051] 21
(dlnethyla XL%H?EW@F &NE?HVF% FL ?a. §?¥$¥§ ﬂFPvﬁﬂighforlde
(di met hyl aphengl- Bmheabxy}tﬂfalmyhmy@ﬂchhﬁni.@,dhmvjzhylsulahmaﬁﬂubten}d) dnl ori de,
(di met hyl am n ranmet hy %¥ entadlenyltltanlun(INIdlchIorlde
(N—pyrrol|B?B§ﬁgpﬁy2?ﬁﬁy@gﬁé %ggf‘%entadlenyltltanlun1d|chlor|de (B-

20 [0050]

(tert-butylamide)tetramethylcyclopentadienyl-1,2-ethanediyltitanium
dichloride, (methylamide)tetramethylcyclopentadienyl-1,2-
ethanediyltitanium dichloride, (ethylamide)tetramethylcyclopentadienyl-
1,2-ethanediyltitanium dichloride, (tert-

25  butylamide)tetramethylcyclopentadienyldimethylsilanetitanium dichloride,
(benzylamide)tetramethylcyclopentadienyldimethylsilanetitanium
dichloride, (phenyl
phosphide)tetramethylcyclopentadienyldimethylsilanetitanium dichloride,
(tert-butylamide)indenyl-1,2-ethanediyltitanium dichloride, (tert-

30 butylamide)tetrahydroindenyl-1,2-ethanediyltitanium dichloride, (tert-
butylamide)fluorenyl-1,2-ethanediyltitanium dichloride, (tert-
butylamide)indenyldimethylsilanetitanium dichloride, (tert-
butylamide)tetrahydroindenyldimethylsilanetitanium dichloride, (tert-
butylamide)fluorenyldimethylsilanetitanium dichloride,

35 [0051]



5 di et hyl am nobor abenzene) cycl opent adi enyl ti tani um di chl ori de,

cycl opent adi eny1(9- nesi tyl boraant hracenyQti t ani um di chl ori de, [0052]
2,2 -thiobis[4-methyl-6-tert-butyl phenoxy]titanium dichloride,

2,2 -thiobis[4- nethyl-6-(1-nmethyl ethyDphenoxyltitanium dichloride,
2,2' -thiobis(4,6- 10 di nmet hyl phenoxy)tidjani um di chl ori de,
2,2'-thiobis(4-nmethyl-6-tertbutyl phenoxy)titani umdichloride,
2,2' -nmet hyl enebi s(4-net hyl-6-tertbutyl phenoxy)titani um dichloride,
2,2' - et hyl enebi s(4-nmet hyl-6-tertbutyl phenoxy)titani um di chl ar.i de,

2, 2 - sul f|Gdym@ﬁhylﬁmmmhﬁl)t@ﬁ@m%gylﬁﬁ@lﬁnﬁygatdlﬁéﬂitl}ﬁrflmfé@ ﬁdﬂ@éorlde
2,

- (4, 4b(ljd?m|%t&§lgﬁﬁ1ﬁoéﬁ#1?}£ 9)% Shyi}c@ciépetﬂtgafe@g&mﬁlha{(mm%}ﬂmlaél de,

(dl-tert t’i ttani'um

(di cycl ohe meihglaml@panm Hetrraneihydenalopantadiesil a&amp@d@i dichloride,
[Digtri rret{}y ?ﬁ()ﬂt%]m% Pgl%?é@&ﬁ@'tﬁﬂcg@lbf)éﬁ?smléﬁ'i@fl@itﬁﬂh%'cﬁ@hlorlde (B-

[ bi gtertbu propanedi.am deititani um.di.chl ori de

[ bi s(2,5- @nhyémymcph@ﬂmzepeécmlwaﬁééwam teanium Aiewaen ori de,

[ bis(2,6- St APRRREhFD g funh AndHIBrdechl ori de,
[ bi s(2, 6- déy! dtleit bgt%% phgwwﬁ%rg?opanegl glr)nhdelltl t ani umldl chl ori de,

[ bi s(trl i's yl silyl) napht hal enedi am del titani um di chl ori de,

bt 31 i ot e e B e At T (3. 5-
di met hyl pymﬁbybég&rﬁ@m ?%ﬁmmnpw Hiagi fppedt CgLﬂrb‘i\%tQPg S@é@%& &
f“h eé :‘Bélt(}ﬁ?/ ; éﬁﬁéﬁlg}h?h@ﬁ&%y%h%&?hlﬁ&ndwﬂlmﬂﬂer2 ?et}tno;bls(él methyl 6-tert-
ribu 4o ate ani

EEEAEU S8 = U A R
Elr ?ts? %l gy(rjga?}mh%ﬁﬁ/}?w;?gizﬁlﬁ? Mﬂbh@ecmz}g?}men@m%ﬁﬁt}l Lo tertd al so include
conpounds LH ﬁﬁh%ﬁoxx t%’éﬂ%@gﬁ éﬂﬁéylﬁﬁgl%ﬁ%??o?ﬁ? unds i s
r (eg| ?ced bwufgﬁhe?bg?yﬁ?ﬂ?ﬁh@i@mhde 2(23-(4&1? 6 Iﬂyﬂra:jﬂey&bﬁ’c}ﬂh]emoxy) or

er I e Si ounds i
Lo P e L S KBRS0 L 00 PATPOUCS 0O S

" net hyl enedlchl@rtlﬂy | @7clohedi]-108- ﬁﬁéﬂ‘aﬂdmﬁimydi@)mﬁaﬁlmphohﬂy)hdéenet

"di phenyl %]ene “diethylsilylene", "diphenylsilylene", or

"di met hoxy ene". Exanples of the corrpound represent ed by Formula [1] in
which a t rﬁﬁs(thn@éthy%@l) a,t&m@;&ar&adzam@d)dtﬂanmmrdlohlomdeafblsﬁm'tat om i ncl ude

Compouncs L1 SR AT L SR AL SR o o e

transi2d ondrmteaiylphamnﬂdswppeﬁmaaﬂdb},uﬁamm dichldridd, dbis(26t ude t he

fol low ng af ggpropyfphenyl) 1,3-propanediamideltitanium dichloride, [bis(2,6-di-tert-
butylphenyl)-1,3-propanediamide]titanium dichloride,
[bis(triisopropylsilyDnaphthalenediamide]titanium dichloride,
[bis(trimethylsilyl)naphthalenediamideltitanium dichloride, [bis(tert-

25  butyldimethylsilyl)naphthalenediamideltitanium dichloride, [hydrotris(3,5-
dimethylpyrazolyl)borateltitanium trichloride, [hydrotris(3,5-
diethylpyrazolyl)borateltitanium trichloride, [hydrotris(8,5-di-tert-
butylpyrazolyDborateltitanium trichloride, [tris(3,5-
dimethylpyrazolyDmethylltitanium trichloride, [tris(3,5-

30 diethylpyrazoly)methylltitanium trichloride, and [tris(3,5-di-tert-
butylpyrazolyl)methylltitanium trichloride, and also include compounds in
which “(2-phenoxy)” in the above-mentioned compounds is replaced by “(3-
phenyl-2-phenoxy)”, “(3-trimethylsilyl-2-phenoxy)”, or “(3-tert-
butyldimethylsilyl-2-phenoxy)”, and compounds in which “dimethylsilylene”

» &

35 in the above-mentioned compounds is replaced by “methylene”, “ethylene”,



Ad =adamantyl 24 above-nenti oned conpounds is replaced by a zirconium

atom or a hafniumatom [0056] Exanples of the transition nmetal conpound

further include 5 conmpounds in which "dichloride" in the above-nentioned

conpounds is replaced by "difluoride", "dibrom de", "di _iodide", "dinethyl,

“diethyl", "diisopropyl", "diphenyl", "gjbenzyl", "dimethoxide",

"di et hwdde", "di (npropoxide)", "di(isopropoxide)"”, "diphenoxide", or

"di (pent af | uor ophenoxi de)", and conpounds in which "trichloride" in the

above-nenti oned conpounds is 1Oreplaced by "trifluoride" "tribromde",

"triiodi de*dimethieethyplene Gsoprppiidene)’t fdipbepypsthylene’s i phenyl ",

“tribenzylas. this Xige'y | L X138 dimetKds QR dekamples of

"“tri(isopr odﬁ%g(hlggéé];lg%ﬁgt’r ﬁ&heer%&lé%sgkggdroq" 'Ei %??%}Eedntyle%g Puor 0 ‘hengﬁpdgﬁ 9. [ 0057]

15These t rims¢dmpoume representrsuby Fomamyla é1lmewhighoadrargitiopgnetial #e® ki nds

of them nwy - ' j [ ﬁ§gqgng Ahoves R | oned

transiti Onﬁé%?g?@r@%%%&%@ %ﬁgf@({}%%g(ﬂggh%A to blgﬁtsed I n the present

i nvent ifon 'Yitanpnef’ endbeyaboyapoentiened compapndtis wppiased by GHicORUBNEY

transitionqﬂﬁi G ich have at | east one group having a

cycl opent a |engh?yggggﬁ§%§ﬁl “franme as Li in Fornmula [1]. Anmong them

zi rconi um [ﬁﬂ%und_s, ~which have two groups having a cycl opentadi ene type

ani oni c frame asE!xhniprTeéz gf B Braltiot- ind@hPERRpEEhAGepidik itk d By FREM R her by
0

a group containing a carbon atom a silicon
[1] also include the following compounds.



25 atom an oxygen atom a sulfur atomor a phosphorus atom are
particularly preferable. [0059] The transition netal conpound represented

by Forrmula [1] can be produced by the production nethods described in
JP- A- 6- 340684, JP-A-7- 30 258321, and International Publication No. WO
95/ 00562 and the like. [0060] Activating Agent (B) The activating

agent (B) to be used in the present invention nmay be an agent which can
activate the conmpound (A). Wien a catalyst for 35 addition polynerization
is applied to polynerization which forns addition 25 polymer particles

(e.qg., slurry polynerlz ion, gas~p hase pol rizatd bn, bul k

pol ynmeri zat i gaN gg i s pref red to uUs® speci particl es, as one
conponent s arldta }B@Za 400 ;Pfétl BYSe ad%mmgn

pol yners ha¥Kng ‘a fi sHape Foduc toi Pér abl o°lse, as the
5specific particles, ified parNicles of xthe followng (1), ) or

(rrr): [o0061] (1): nDdified particles produced by bringing (a), (b), (c)
and (d) descrl d belom/ nto cont t W th e ch ot her, (a) ound
represented b ornula , 10nQL 3] (b) conpoun represeﬁ?ﬁd by
Forrmul a [ 4] i TH 4]

Ciimz ngmz ngmz Ciimz of T‘°'2 C& ; o

Ad =adamantyl

[0055]
Examples of the transition metal compound further include, in

5 addition to these compounds, compounds in which the titanium atom of the



(c): a conpound represented by Formula [5], and R4, 2T1I2[5] 15 (d):

I norgani ¢ oxide particles or organic polyner particles, wherein M is a
Goup 12 elenent; L2 is a hydrogen atom a hal ogen atom or a hydrocar byl
group, and two L2 groups nay be the sanme or different; Ris an el ectron

wi t hdrawi ng group or a group containingan el ectron mnthdramnng group; when
t-1is nore than 1, Wgroups nay be the sane or 20 different; R4 is a

hydr ocar byl group or a hal ogenated hydrocarbyl group ;T is a Goup 15

el enent or a Goup 16 elenent; t is a nunber correspondlng to_the val ence
of T, T |abaveGmenpionsdepemsmndsris aepiasap bye elrepitin atomora ha
correspond to the valence of T'. [0062] 25(11): nodified particles

pr oduced bé%rl ngi ng i norgani c oxide particles or organic polynmer particles
(d) into c gtt with an al uni noxane (e). [0063] (rrr): nodified
particles producgg @;pl@g%ﬁmmahgﬁr&@m&ap&xﬂﬁoégd@@rthbghﬁauae organi c

pol ymer_ particles ? | um noxane _(e) and the conmpound (A) .into

cont acth wi camperendsin wavich ftiebloriges ntherrhovaasentigagd Bém@\ﬂlu%éﬁ%nt ially.

[0064] 26, Q@é?fbﬁ‘t‘&'ﬁiﬁ)oruﬁ”afﬁlb%mﬁie”'v@dﬁ&fiaé"de‘dﬁnétﬁsq @dl@m 12 cadmi um

atom and a fercury atom. M2 |s particularl refe i n om [0065
“dllsoprogyl” “diphenyl”, “dibenzyl”, “dlm%tlr?o:nder %Hletho}ﬂé NG a& [ ]

propoxide)”, “di(isopropoxide)”, “diphenoxide”, or “d1(pentaﬂuorophenox1de) ,
and compounds in which “trichloride” in the above-mentioned compounds is

10  replaced by “trifluoride”, “tribromide”, “triiodide”, “trimethyl”, “triethyl”,

“triisopropyl”, “triphenyl”, “tribenzyl”, “trimethoxide”, “triethoxide”, “tri(n-
propoxide)”, “tri(isopropoxide)”, “triphenoxide”,
“tri(pentafluorophenoxide)”.
[0057]
15 These transition metal compounds may be used alone, or two or

more kinds of them may be used in combination.
[0058]
Among the above-mentioned transition metal compounds, the
compounds (A) to be used in the present invention are preferably compounds
20 in which M! is zirconium, and transition metal compounds which have at
least one group having a cyclopentadiene type anionic frame as L1 in
Formula [1]. Among them, zirconium compounds, which have two groups
having a cyclopentadiene type anionic frame as L! in Formula [1], L! groups
being linked to each other by a group containing a carbon atom, a silicon
25  atom, an oxygen atom, a sulfur atom or a phosphorus atom, are particularly
preferable.
[0059]
The transition metal compound represented by Formula [1] can be
produced by the production methods described in JP-A-6-340684, JP-A-7-
30 258321, and International Publication No. WO 95/00562 and the like.
[0060]
Activating Agent (B)
The activating agent (B) to be used in the present invention may be
an agent which can activate the compound (A). When a catalyst for

35 addition polymerization is applied to polymerization which forms addition



In Fornmula [3], L2 is a hydrogen atom a hal ogen atom or a 5 hydrocar byl
group. Exanples of the halogen atomof L2 include a fluorine atom a
chlorine atom a bromne atom and an iodine atom The hydrocarbyl group of
L2 is preferably an al kyl group, an aryl group, or an aral kyl group. [0066]
10The al kyl group of the hydrocarbyl grgup of L2 is preferably an alkyl
group having 1 to 20 carbon atons, and exanpl es thereof include a nethyl
group, an ethyl group, a n-propyl group, an isopropyl group, a n-butyl
group, a sec-butyl group, a tert-butyl group, an isobutyl group, a n-pentyl
group, a nmdpgmrmarignc &, slumesxpblymeupatien regasaphage RHMSIIZAtieNect vl
group, a ng . p r fﬁeﬁﬁ up and a
n- ei cosyl ‘%%{ ﬁ§%51%%%glr ﬁ@’%? , ?é%lregttﬁ;}% egé&)gglp an&#g%%%%gglg ISroup, a
tert - but yI cagnpamperds o desalyist Jor gddition poliorerizntisebegsatse VTSP Any of t he
al kyl grou e ch i t a
aﬁ%x‘?{erg%a%x% Qa%%g%ﬂiag% dﬁée‘;ﬁx%'l O?IEC@H'. 18 frefGabldfy hie AUYD

chlorine - d brommne at ) ne_atom s) substituent.

Exanpl és o$pachfic phitj¢legrmagifteabpangicles of tie M@B@ﬁgg¥o ) 9h(ER" has a hal ogen
atom as a g}&)ﬁﬂ'l tuent include a fluoronethyl group, a difluoronmethyl group,
a trifluorgmethyl group, a fluoroethyl group abgi Jzzguoroet hyl group, a
trifl uor oetihymodifiadnparsidles pedduceddut bsingmm (e, (bd, ok apdddhesmikasg hy

group, a pﬁél%%'ﬂftBQBﬁP%’étv&"tR‘é@ch%tH&r,fl uor obutyl group, a perfluoropentyl
group, a perfluorohexyl group, a perfluoroEﬁtyl group, a perfluorododecyl

group, a peviagomposmdapeesenied by, Fermale 13lor oei cosyl group, a

1H, 1I—|—1Q)erfluoropm@y% group, a 1H, [y perfluorobutyl group, a

1H, 1H-'perf| yoropentyl group, a 1H 1H per{f}ij rohexyl group, a 1H, 1H 30

per f | uor oodvya cgrmepndareprpaantpd by Horen gﬁyl group, a 1H, 1H

per f | uoropent adegyl 1gfoup, a 1H, 1Hyperfl uoroei cosyl group, and al kyl groups
i n which "fooro" of these al kyl groups js iepl ced by "chloro", "bronm" or
"i 0odo". An{c)ot compeund|neprespréeHdy il 5y y groups such as a net hoxy
group and an et hpgxy,;gpEqup; aryl oxy[sjroups such as a phenoxy 35 group; or

ar al kyl ox roups such as a benzyl ox oup as a substi nt .
y15 y((gl moprgamc oxide partic esyor oréag{c polymer par%mfes, tuent

5
a0

wherein M2 is a Group 12 element; L2 is a hydrogen atom, a halogen atom or
a hydrocarbyl group, and two L2 groups may be the same or different; R3 is
an electron withdrawing group or a group containing an electron
withdrawing group; when t-1 is more than 1, R3 groups may be the same or
20 different; R4 is a hydrocarbyl group or a halogenated hydrocarbyl group ;T is
a Group 15 element or a Group 16 element; t is a number corresponding to
the valence of T; T' is a Group 15 element or a Group 16 element; uis a
number corresponding to the valence of T'.
[0062]
25 (ID: modified particles produced by bringing inorganic oxide
particles or organic polymer particles (d) into contact with an aluminoxane
(e).
[0063]
(I1D): modified particles produced by bringing inorganic oxide
30 particles or organic polymer particles (d), the aluminoxane (e) and the
compound (A) into contact with one another.
These are further described below sequentially.
[0064]
M2 in Formula [3] represents a Group 12 element of the Periodic
35 Table of the elements (the 1989 IUPAC revised edition of inorganic chemical



27 [0068] The aryl group of the hydrocarbyl group of L2 is
preferably an aryl group having 6 to 20 carbon atons, and exanpl es t hereof
i nclude a phenyl group, a 2-tolyl group, a 3-tolyl group, a 4-tolyl group,
a 2,3-xylyl group, a 5 2,4-xylyl group, a 2,5-xylyl group, a 2,6-xylyl
group, a 3,4-xylyl group, a 3,5- xylyl gyoup, a 2,3,4-trinethylphenyl
group, a 2,3,5-trinethyl phenyl group, a 2,3,6-trinethyl phenyl group, a
g g 6-tri net hyl phenyl group, a 3,4,5- trimethyl phenyl group, a

4, 5-tetranet hyl phenyl group, a 2,3,4,6- tetranethyl phenyl group,
2.3.5 6- temlaﬁnclﬁwmﬁenéxagndﬁﬁo M2aipchda &mm?ﬂoﬁh@%@g ‘é%ipat%aﬁh ahd

et hyl pheny ar,eupy ofd: PREP gm%{}xﬂlﬂ WBferdBly £ 9RiOM¥hphenyl group, a
n- but yl pheml/]?é rg%g, a sec- % | ph ea}ly ?)groelljp, yla tert-butyl phenyl group, an

|sobutylph plgroup, a n- pentylphenyl group, a neopentyl phenyl group, a

n-hexyl phenyl grgpperguly 081t LEQQQVIWdrS%&&'Btoxﬁ AARAYE eﬁh@fb\ﬂx &HQUD, a
n- dodec Iphenyl g%ﬁup a n-tetradec
¥

grou apht h group and
an ant aygocartatgrosnd @@@R}ﬁépﬁ?%hﬁ%em@ﬁm OEL ug@l? fi‘foptlﬂ%se aryl
groups Wayaﬁb%ea BhRRR0SH Rt O BYSHEE RforR, éﬁ&lahuaanfét@ﬂ&na Phiorine atom a
brom ne atom or an_.i odine atom an al koxy gqgup such as met hoxy group or

an et hoxy Bydussarkyl stoypety?ge uplesably a8 alkPrEryRy 2B A8Hp8TBIP K5 34 al kyl oxy
group suchala&qk gﬁﬁﬁ)w oxy group as a 20 substituent. [0069] The

ar al kyl P f L2°is preferably an aral kyl group having 7 to 20 carbon

at ons, and(EE@ | es thereof can include a benzyl group, a (2-

met hyllpj'neny Onet h'Yhe Qﬂpylpgro@p(o'i’-tﬁﬁt}ﬂé(i'rﬁélﬁfb Deedyy bf Die @&Jpref@ra(kﬂy a215a1ky1

met hyl phenyQret hyl. group 3- di et ‘Jn hen %%/r ngezc

di met hyl ph %Wg ]gFQ)?lB Caé C(f?at?na? n?é{ %ﬁ ﬁ?/‘lg f‘gi?p byl .
di met hyl ph Tn% gﬁwp #n ,Spéd yngimiﬂwﬂnm@epy@y&tgﬂwpm attputyd gt Susd-

di net hyl phenyp t t Dret h
(2,3, 5-tri AeERYI fi FtB rﬁTOHpEI%quS(gyut W%@%%ﬂé@%@%@ﬂ) &r oup,

30 a (3,4, hedpddt! Byduphenisyhgrows, eup:heptyPegrbuy, tar nwetyl \grplieny bret hyl
Detr ark @5%@;%%5 Ay S Bty 2 5 et et Brefh G RSSO Proup, a
( pent ame]t h%ielﬁ faemyéfmt gmlrugg aﬁm}r}yhigrdu;ﬁ, lay ?bﬁmﬂ%ﬁf?ﬁﬂ) I gradhutgl group -
bat 31 Sﬁﬁni)%%'l%b%eﬁ {9bte BEEORARE Ay pret hyl gt oup. & (terte 28
[0067]
Any of the alkyl groups of L2 may have halogen atoms such as a
20 fluorine atom, a chlorine atom, a bromine atom, and an iodine atom as a
substituent. Examples of the alkyl group having 1 to 20 carbon atoms
which has a halogen atom as a substituent include a fluoromethyl group, a
difluoromethyl group, a trifluoromethyl group, a fluoroethyl group, a
difluoroethyl group, a trifluoroethyl group, a tetrafluoroethyl group, a
25 pentafluoroethyl group, a perfluoropropyl group, a perfluorobutyl group, a
perfluoropentyl group, a perfluorohexyl group, a perfluorooctyl group, a
perfluorododecyl group, a perfluoropentadecyl group, a perfluoroeicosyl
group, a 1H,1H-perfluoropropyl group, a 1H,1H-perfluorobutyl group, a
1H,1H-perfluoropentyl group, a 1H,1H-perfluorohexyl group, a 1H,1H-
30 perfluorooctyl group, a 1H,1H-perfluorododecyl group, a 1H,1H-
perfluoropentadecyl group, a 1H,1H-perfluoroeicosyl group, and alkyl
groups in which “fluoro” of these alkyl groups is replaced by “chloro”,
“bromo” or “iodo”. Any of these alkyl groups may have alkoxy groups such
as a methoxy group and an ethoxy group; aryloxy groups such as a phenoxy

35  group; or aralkyloxy groups such as a benzyloxy group as a substituent.



but yl phenyl ) net hyl group, an (isobutyl phenypnethyl group, a

(npentyl phenypnet hyl group, a (neopentyl phenypnet hyl group, a

(nhexyl phenyDmet hyl group, a (n-octyl phenyl)nmethyl group, a

(ndecyl phenypnet hyl group, a naphthyl net hyl group and an 5 _

ant hracenyl met hyl group. Anpng them a Jsenzyl group is nore preferred. Any
of these aral kyl groups may have a hal ogen atom such as a fluorine atom a
chlorine atom a brom ne atomor an iodine atom an al koxy group such as a
met hoxy group or an ethoxy group; an aryloxy group such as a phenoxy group;
or an aralkykﬁ&y group such as a benzyl oxy group as a 10 substituent.

[0070] L2 in For fqﬁﬂg a oup or
an aryl group, n@r{ %gpbg%r %bﬁrt% !rog%lg)ﬂ ?jg g?La?lé)g%i@&]ﬁ?% 1%}1

parti cul ar ggoyp kdengts o 3@1 cai‘b«yi a@mpindrmmﬂ%e@leb@ﬂlﬁél P @n 15

di ff t = |

& oup 1 oFRBLES! lup 08 bl s Bep B0 Ayl gept > @

el enents (BHeXBZngBgrqunPACZ Pl bera, fcuib Aoy} seegan 4o sgup, a 3,50
nonencl at ug Uﬁ}y FSAITR] fshaielfmflh%%h&?g%%&%ﬁ@p%Qr%%rﬂnm@dnyﬂﬁalﬂlgtrbege@ atom

a phosphorus anples the G oup 16 elenen
i ncl ude anZ@x@‘@Hmefzhﬁlﬁh@Ys},lﬂr@W aRohbAranethylphenylgrouppr SbpPabl y a
t t t
nl rogen ﬁﬁfﬂ[% @ggggygﬁc{hsrﬁ LIN3 @B%%rnﬁé&fy'lﬂ&éﬁlylrgr%ﬁ?ra@ 3,4@1 oxygen atom

i n For a nunb corr(i-]é(ﬁ;%ih o the val ence 25 of
T and t i tetzamiethylphesyl geoum, dup 3156 dpERErt qny ngQuR,h%n T |s the Group

16 el ey R I he$ 8RdEp,ah B p,or a
G oup 16 epglﬁﬁ%gogT}f%%&gegﬁﬁggl %n'[lg?ﬁ Ipfh@ v %e L?I errergtw 9 I UPAC
revi sed 30aBdPPRTORYHFheYS BEAWR A BHEHY elﬁf BEAEP o GPEPY %foc}‘rp fhe

Group 15 ekmt;,he dy@%r@uﬁléﬂ %%tﬁg)%hyagmgﬁ @hﬂwmﬂfr%h@hérddt@ d i ke;

and exanpl es of G'ou ncl.ude an oxy to a sul fur atom
and the |i lééopqﬁtﬂ@%}%fg@?‘éﬁi ?/na %3%1?%@%}4 SHOLRy 811 S%YEQW%“PB% a&hd
parti cul ar lycyapRERyBRINIpAR P W¥EE18hORY] group, a n-tetradecylphenyl group, a

15 naphthyl group and an anthracenyl group, and more preferably a phenyl
group. Any of these aryl groups may have a halogen atom such as a
fluorine atom, a chlorine atom, a bromine atom or an iodine atom; an alkoxy
group such as a methoxy group or an ethoxy group; an aryloxy group such as
a phenoxy group; or an aralkyloxy group such as a benzyloxy group as a

20  substituent.

[0069]

The aralkyl group of L2 is preferably an aralkyl group having 7 to 20
carbon atoms, and examples thereof can include a benzyl group, a (2-
methylphenyl)methyl group, a (3-methylphenyl)methyl group, a (4-

25 methylphenyDmethyl group, a (2,3-dimethylphenyl)methyl group, a (2,4-
dimethylphenyl)methyl group, a (2,5-dimethylphenyl)methyl group, a (2,6-
dimethylphenyD)methyl group, a (3,4-dimethylphenyl)methyl group, a (3,5
dimethylphenyDmethyl group, a (2,3,4-trimethylphenyl)methyl group, a
(2,3,5-trimethylphenyDmethyl group, a (2,3,6-trimethylphenyl)methyl group,

30 a (3,4,5-trimethylphenyl)methyl group, a (2,4,6-trimethylphenyDmethyl
group, a (2,3,4,5-tetramethylphenyl)methyl group, a (2,3,4,6-
tetramethylphenyl)methyl group, a (2,3,5,6-tetramethylphenyl)methyl
group, a (pentamethylphenyl)methyl group, an (ethylphenyl)methyl group, a
(n-propylphenylmethyl group, an (isopropylphenyl)methyl group, a (n-

35 DbutylphenyDmethyl group, a (sec-butylphenylmethyl group, a (tert-



35u in Fornmula [5] represents a nunber of corresponding to the 29 val ence
of T, and uis 3 when T' is the Goup 15 elenent and uis 2 when T is the
G oup 16 elenment. [0073] R3 in Forrmula [4] represents an el ectron

wi t hdrawi ng group or a 5 group containing an el ectron w thdraw ng group
and, when there are nore than one R3, tdey may be the sane or different. A
substituent constant a of Hamrett's rule is known as an indicator of

el ectron withdrawi ng properties, and exanples of the electron w thdraw ng
group include functional groups having a positive substituent constant a of
Hanmet t' s butydphanyDorthylmeenp) s (obutelpdieasDmathyl eradra®i WG group i ncl ude

a fluorine ' ' eq%,(p)rﬂl oYl .om a cyan
group, a n??é@ﬂé}r;%nﬁ%g@g%gghgrh (g%%&ﬁg@l oneetgi?élﬁggmﬂe%ggenyl groﬁp gnd
_theI | ijke. Esaviphesybmethel groswp céyiﬂheglyerm@Jbéfégr@w,vﬁ gh'dr awi ng group

i ncl ude a r r roup, a

(hal ogenat égcﬂﬁk%g?%teﬁg‘;%%ﬁébégcy ng%lg}jﬂg‘%}&?%gggﬁgfﬁa%i '?rat gd aryl group,
an estér ganthracanylnatdy] esewonyAmpng fhema ReBrHyEToRD da MIRITHRBES. or an

aryl oxycar Bouyir 1 g&g}?&g}ﬂ#mpéﬁ@-ha@%m BxaoRl 85ciohs bRubidhegenat ed

al kyl group Inclu a 1l ooronet hyl “group, a chloronethyl group, a
br omonet hyatagroushlering atrsmes hyPIERe BEMPTHY 1AdsROAEIAY A1 G 60, gEpuP

L 11 nor ome Ry e BB sl Ry o oup, 2
trii odomet RYENGFHEFAUR, 0F an @ralkymcﬁreépwﬁ@soajs?n@’19w 850UD @i h| or oet hyl
group,1@ 2gdh&ifddnr onoet hyl group, a 2,2,2-triiodoethyl group, a
2,2,3,3, 3- POeOn’YtOEJ‘f | uor opropyl group, a 2,2, 3, 3, 3-pentachl oropropyl
L2 in Formula [3] is preferably a hydrogen atom, an alkyl group or
an aryl group, more preferably a hydrogen atom or an alkyl group, and
particularly preferably an alkyl group. Two L2 may be the same as or
15  different from each other.
[0071]
T in Formula [4] represents a Group 15 element or a Group 16
element of the Periodic Table of the elements (the 1989 IUPAC revised
edition of inorganic chemical nomenclature). Examples of the Group 15
20 element include a nitrogen atom, a phosphorus atom and the like; and
examples of the Group 16 element include an oxygen atom, a sulfur atom
and the like. T is preferably a nitrogen atom or an oxygen atom, and
particularly preferably an oxygen atom.
t in Formula [4] represents a number of corresponding to the valence
25 of T, and t is 3 when T is the Group 15 element and t is 2 when T is the
Group 16 element.
[0072]
T in Formula [5] represents a Group 15 element or a Group 16
element of the Periodic Table of the elements (the 1989 IUPAC revised
30 edition of inorganic chemical nomenclature). Examples of the Group 15
element include a nitrogen atom, a phosphorus atom and the like; and
examples of the Group 16 element include an oxygen atom, a sulfur atom
and the like. T is preferably a nitrogen atom or an oxygen atom, and
particularly preferably an oxygen atom.

35 u in Formula [5] represents a number of corresponding to the



group, a 2, 2,3, 3, 3-pentabronopropyl group, a 2,2, 3,3, 3-pent ai odopr opyl
group, a 2,2,2-trifluoro-1-trifluoronethylethyl group, a 2,2,2-trichloro-F
trichl oronmethyl ethyl group, a 2,2,2-tribrono-I-tribrononethyl ethyl group, a
302, 2,2-triiodo-1-triiodonethylethyl group, a
1,1-bigtrifluoronmethyl)-2,2,2- trifluorgethyl group, a
1,1-bigtrichloronethyl)-2,2,2-trichloroethyl group, a

1, 1-bigtribrononethyl)-2,2,2-tribronoethyl group, a 1,1-bis(triiodonethyl)-
2,2,2-triiodoethyl group and t he | i ke. [0076] 35Exanpl es of the hal ogenated
aryl groupvaleotedéTh and w ioBophenill is @@ Group 152lementisndghisng Whetolip, a

4- quoroph i fluorophenyl group, a 2,6-difluorophenyl
group, a 3%g¥1”?#9§p%%%g%§é group, a 3, 5- dlfluorophenyl group, a

2,4, 6-trifl0g8dphenyl group, a 3,4,5-trifluorophenyl group, a
2,3,5,6-tetrafl ugs t

2,3,5,6-tetrafl ug"r g{i’?_%?%ﬁqul?uorO%@%&ﬁ!&hﬁléﬁé@g@g}gﬂﬁgr%%@grﬁp&rgfl uor o- 4-
pent af l&uor gmmmmlaanylg agr elggtroa Xﬁéﬁﬂmm@g BTQﬁbﬁPﬁ,yWh@P(?bﬁre aroB¥Puor o- 2-

napht hyl |
pht hy }F WP oné RE:; f@%ﬁf‘%ﬁm HR’)T Bfdr&tt meme% QURstadt4r of

chl or ophen group, r op enyI ar 091%9 gl chl or ophenyl group,
a 3, 4-dich éh@/ru rgdgnoven 8s sndingitaspsph Woﬁr‘ﬁﬂ rgwingpgperges,
trichl or ophEREka AP of ale?el%céohwv&hhea%kgegy ullie Burdotforfal Groups

t et rachl or ophenyl “group pent achl oro eny

2,3, 5, 6- t ehasmd @m@swlvet&ut@ﬁltaﬁbﬁé@mﬁtaﬁhé |H@méfe&¥t Séule
2,3,5,fiyt del or o- 4- pentachl orophenyl phenyl group a

perchloro- - napht hyl rou a erchl or 2- napht hyl . br o henyl
group, a 3- br oropEemn e@pg eleciron et ﬁﬂﬂﬁ%gywub} ggajﬂmnnneagqg

2, 4-di br omgpipgihe Q5P a kﬁ‘o&ﬁé%‘t@ﬁ:@%ﬁb&ﬂi@ aﬂfn@l@cy@l@gﬂnﬁj ar@ﬁﬁphenyl
group, a 3, 5- dlbronDphenyI group,..a 2,4, trijbr hen ug
3,4, 5-t ri bEEMNEDHePRUbOGY bEFPUR azS‘éf@leagr‘%@c wﬁﬁrﬁwl%&@ﬁ& %f
eregt gb% Ofvyﬁ%me%wn@e W témgba@nit@th é@b[e@ﬂ?ﬂfh Wﬁﬂ}i@h‘aw@ﬁgtghmimlmmiudlegr oup, a
et r abrono- pent a en ro

per br ok®- | halggeomped gi pgroﬁpp%&‘ﬁﬁm \gl(i ?ﬂé L&@Kg‘alofefalt%(bophenyl
group, a 3xlipdvphe éuﬂ,ré)ﬁfhna?te&-arypéﬁﬁm rwhltgmdparya g2op din edmp)henyl
..group, a 2,6- d||odo heyy g%7 eﬁ 1§ﬂ ﬁ

3,5-dli odoﬁﬁ‘é%@ﬂa%?ﬁ%‘ Cér @-TPVP’l%éﬁﬂ ?‘P FAORYY %r i i odopheny!
group, a 2a3yhxbcd@iongl ﬁgqbe;[mtmnkg a 25 pentai odophenyl group, a
2,3,5, 6- tet[é(g%@do 4-tril odorret hyl phenyl group, a

2,3,5,6-te do- 4- pent ai odophenyl phenyl group, a periodo-I-naphthyl
group, 2@ peri odof&anaplat ImYIth@h@Mgeamded agkyligreup[i@eitide £Ranpdmstlnfl t he

roup. o a&eenpd GbpoteeRbERRa odrompati cbppr iR eI
group, a 2 d@ﬂ’@bﬁﬁhéﬂ}f}ﬂ gosapes didbptemyéthyl gupup aa 8jlromomethyl group, a
b St L) VLR INGEDER SR Bt At b RIATELRDBRIgI o ovp
tribromomethyl group, a triiodomethyl group, a 2,2,2-trifluoroethyl group, a
25 2,2 2-trichloroethyl group, a 2,2,2-tribromoethyl group, a 2,2,2-triiodoethyl
group, a 2,2,3,3,3-pentafluoropropyl group, a 2,2,3,3,3-pentachloropropyl
group, a 2,2,3,3,3-pentabromopropyl group, a 2,2,3,3,3-pentaiodopropyl
group, a 2,2,2-trifluoro-1-trifluoromethylethyl group, a 2,2,2-trichloro-1-
trichloromethylethyl group, a 2,2,2'tribrom0'1'tribromomethyléthyl group, a
30 2,2,2-triiodo-1-triiodomethylethyl group, a 1,1-bis(trifluoromethyl)-2,2,2-
trifluoroethyl group, a 1,1-bis(trichloromethyl)-2,2,2-trichloroethyl group, a
1,1-bis(tribromomethyl)-2,2,2-tribromoethyl group, a 1,1-bis(triiodomethyl)-
2,2,2-triiodoethyl group and the like.
[0076]
35 Examples of the halogenated aryl group include a 2-fluorophenyl



[ 0078] 35Exanpl es of the cyanated aryl group include a 2-cyanophenyl group,
31 a 3-cyanophenyl group, a 4-cyanophenyl group and the |ike. [0079]
Exanpl es of the nitrated aryl group include a 2-nitrophenyl group, a
3-ni trophenyl group, a 4-nitrophenyl group and the like. 5[00801
Exanpl es of the ester group include a ngf hoxycarbonyl group, an
et hoxycar bonyl group, a nornal propoxycarbonyl group, an isopropoxycarbonyl
group, a phenoxycar bonyl group, a trifluoronethoxycarbonyl group, a
pent af | uor ophenoxycar bony roup and 10the like. [0081 is preferably a
hal ogenat egroupg lao%ﬂmbydmlgamg[groanda ol eonspbeay herain d@ﬂﬂﬁf@themlw
group or o t 5 r a

%/111% D 988 cﬁﬂglgf(%gh&fﬁng?%u ) Bﬁua%ﬂ%drogﬂéﬁ%zlpél%ﬁl% akd y-

fl uor onet h Foup, a uoronethyl group, a
2,2, 2-trifdiflorowephgnylgroup, a2, Q,Gztrgﬂ@o@phpéml arqurs fopAohiinilypenpheny

,2 trif rd £
bigtri H’b‘?f&, gnlzét% 5 % tg@‘ragr@w@ﬁ %rg%?ﬁ%&eg?%%%orophen grOu(?p’)henyl group,
1; | For o% [Bempltotr 1‘0&1 ﬂrlﬂugmmpﬂwﬁyhe@flcﬁmupaaé’- 3.5¢ft" F‘?tﬁﬁﬁﬁﬁ%ﬁyl group,

di fl | f
, 5-di fluo op eny Xi}%grogﬂexigl %rd’h;ﬂ té#ﬁlﬁgggﬁgnw%map’ a perfluoro-2-

3,4,5-tri fhaphﬂpﬂ@i‘?ﬂpga&@ orpphenyl g50UR.t PEIQKIPHS H@ﬁ??mﬁ’r@tfb a

taf
pent o 1o OgESHo 1Moy 0 & AR yorsh o Zﬁﬂﬁ?gﬁﬁﬂ”ﬁm@”y'

perf | uoro p SdshetHprondreny) graupet Bl Aidichlorop QBH a chl or onet hyl

|
gr gug [ Chﬁqorlﬁa&&}ﬂﬁﬁxﬂﬂ grgﬁﬁuQ 3 @5%51&&@%%@5911@%% ad2,81M6- a

roup e chlor
2,2,2-tri ctﬂt@a@ﬂmr@phwlcs%%tw?@ﬁ g‘@ group’oa 33, 6305 %R10rd-4-
1,1-bigtri ﬁh&%@@ﬁbbﬁ{ﬁpgeﬁy?gfdu sl @B@Bﬂ%’cra@hﬂﬂ'@ 4-a 4-chl or ophenyl gr oup,
a 2, 6-di chl orophenyl gr ouip 5-di chl or
tri chl or ophentachieiopbenylphenyd grovp B?Hﬂﬁ&fﬂ/? g\‘iﬁyﬁgmélpp@rﬁei&mo&%phenyl
2-naphthyl group, a 2-bromophenyl group, a 3-bromophenyl group, a 4-

22
1,1-
a 3-
a 2,
3, 5-

15 bromophenyl group, a 2,4-dibromophenyl group, a 2,6-dibromophenyl group,
a 3,4-dibromophenyl group, a 3,5-dibromophenyl group, a 2,4,6-
tribromophenyl group, a 3,4,5-tribromophenyl group, a 2,3,5,6-
tetrabromophenyl group, a pentabromophenyl group, a 2,3,5,6-tetrabromo-
4-tribromomethylphenyl group, a 2,3,5,6-tetrabromo-4-

20 pentabromophenylphenyl group, a perbromo-1-naphthyl group, a perbromo-
2-naphthyl group, a 2-iodophenyl group, a 3-iodophenyl group, a 4
iodophenyl group, a 2,4-diiodophenyl group, a 2,6-diiodophenyl group, a 3,4-
diiodophenyl group, a 3,5-diiodophenyl group, a 2,4,6-triiodophenyl group, a
3,4,5-triiodophenyl group, a 2,3,5,6-tetraiodophenyl group, a

25 pentaiodophenyl group, a 2,3,5,6-tetraiodo-4-trilodomethylphenyl group, a
2.3,5,6-tetraiodo-4-pentaiodophenylphenyl group, a periodo-1-naphthyl
group, a periodo-2-naphthyl group and the like.

[0077]
' Examples of the (halogenated alkyl)aryl group include a 2-

30 (trifluoromethyl)phenyl group, a 3-(trifluoromethyl)phenyl group, a 4-
(trifluoromethy)phenyl group, a 2,6-bis(trifluoromethyl)phenyl group, a 3,5
bis(trifluoromethylphenyl group, a 2,4,6-tris(trifluoromethyDphenyl group,
a 3,4,5-tris(trifluoromethyl)phenyl group and the like.

[0078]
35 Examples of the cyanated aryl group include a 2-cyanophenyl group,



30 group, particularly preferably a fluoroal kyl group or a fluoroaryl

group, and nost preferably a trifluoronethyl group, a

2,2,2-trifluoro-ltrifluoromethylethyl group, a

1,1-bigtrifluoronmethyl)-2,2,2-trifluoroethyl group, a 3,5-difluorophenyl

group, a 3,4,5-trifluorophenyl group orgqa pentafl uorophenyl group. 35[00821

32 R4 in Fornmula [5] represents a hydrocarbyl group or a hal ogenated

hydr ocar byl group. The hydrocarbyl group in R4 is preferably an al kyl

group, an aryl group or an aral kyl group, and the sane hydrocarbyl group as

that descra Betyamsphanyhgrammal 4 cyanopkenyd ggoupradpthesliks. t he 5 hal ogenat ed

hydr ocar byﬂoog,g up in R4 include a hal ogenated al kyl group, a hal ogenat ed

aryl group, a ?hal ogenat ed al kyparyl group and the |ike, and the sanme

hal ogenat ed al kyExgmples ofidicondnatedirai grogp sapudnd 4 narepbemtlerodPkdpar vl

group as t& [ e : h fikkhdrawi ng group in Roof

For mul a [4i)qg?fgbhgggﬁgt%gj[pogig%?ﬁﬁ%pﬁénﬁlgmﬁke%gﬁlum?‘glkFS] is preferably a

hal ogerfat e rocar byl group, and nore preferably a fluorinated

hydr ocar byl grou [ SRhrbdéh gepthh 0 obtain

the nodified 15 %g?@?}g%ls)f% [ ; [ hg%ﬁp Mv\tgg%é)l%ﬁ?g%a y?i nc a}?%rl;] %i al kyl zinc

such as di eidroxyrationy] geewn i nopmAat PreRgFyeptRonsl gEoup; a%- put yl zi nc,

di i sobut yl ; zi LAk Zh RGon i AN cly as di phenyl zinc,

di napht hyII%Pg@%cg%%d%r%%g??’u%?%Sﬁg%%aﬂ)oci;r %m;lltplc(enyl zi nc_such

di al |yl zi faflupegragideayearhomgy) Broyma E%Wfﬁ?repb?ﬁwcaﬁ‘%?ﬂﬁaﬂeﬁyl%n i nc,

nmet hyl (fi ngpehkeride, ethyl zinc 20 chloride, propyl zinc chloride, n-butyl

zinc éh ortde, I sobutyl zinc chloride, nhexyl zinc chloride, methyl zinc

brom de, e zinc brom de, propyl zinc brom de, n-butyl zinc brom de,

i sobutyl zinc breeigdgrefrds¥¥d halodenbtch@@rocaebylydroabnandadste, ethyl zinc

i odi de, propyl zinc hodi de, n-gl%téfgl zi nc 1 qdi.de, isgbut}%l zi nc #'{Qdi de or

n-hexyl zi Recipmhlye halogenatesy &4°YR RE AELRAAATYS 8T Ror VaE  zi nc

chl or! de,  iilpbroppalenailyl Oaoedi] 098 diduoromelhel grmpmund (a) 15

preferably dialky inc, nore er | zi et hyl zinc,

di pr opy? zFﬁ@Poﬁqmﬁéﬁatg}fPuﬁi ﬁg?é’gi'qréfg P?&“g?gﬁ(?x&a&%ﬁz:ggxyl zinc, and

parti cul ar byntyficopkdpyldireabhy 12,2 Agifiordt BthifluozomethydetHyd@6hp, a
1,1-bis(trifluoromethyl)-2,2,2-trifluoroethyl group, a 2-fluorophenyl group, a

3-fluorophenyl group, a 4-fluorophenyl group, a 2,4-difluorophenyl group, a
2,6-difluorophenyl group, a 3,4-difluorophenyl group, a 3,5-difluorophenyl

20 group, a 2,4,6-trifluorophenyl group, a 3,4,5-trifluorophenyl group, a 2,3,5,6-
tetrafluorophenyl group, a pentafluorophenyl group, a 2,3,5,6-tetrafluoro-4-
trifluoromethylphenyl group, a 2,3,5,6-tetrafluoro-4-
pentafluorophenylphenyl group, a perfluoro-1-naphthyl group, a perfluoro-2-
naphthyl group, a chloromethyl group, a dichloromethyl group, a

25  trichloromethyl group, a 2,2,2-trichloroethyl group, a‘2,2,3,3,3-
pentachloropropyl group, a 2,2,2-trichloro-1-trichloromethylethyl group, a
1,1-bis(trichloromethyl)-2,2,2-trichloroethyl group, a 4-chlorophenyl group, a
2,6-dichlorophenyl group, a 3,5-dichlorophenyl group, a 2,4,6-
trichlorophenyl group, a 3,4,5-trichlorophenyl group or a pentachlorophenyl

30 group, particularly preferably a fluoroalkyl group or a fluoroaryl group, and
most preferably a trifluoromethyl group, a 2,2,2-trifluoro-1-
trifluoromethylethyl group, a 1,1-bis(trifluoromethyl)-2,2,2-trifluoroethyl
group, a 3,5-difluorophenyl group, a 3,4,5-trifluorophenyl group or a
pentafluorophenyl group.

35 [0082]



Exanpl es of the am nes of the conmpound (b) include dal uoronet hypam ne,

di (chl or onet hyDam ne, di (brononet hyDam ne, di (i odonet hynam ne,

bi s(di fl uoronet hypam ne, bi s(dichl oromethypam ne, bis(dibronomnet hyl)am ne,
bi s(dii odonmet hyl )am ne, 35 bis(trifluoronethypam ne,

bi gtrichl oronet hynam ne, 33 bis(tribrogpnethypam ne,

bi s(triiodonmet hypam ne, bis(2,2,2- trifluoroethypam ne,

bis(2,2,2-trichl oroethyDam ne, bis(2,2,2- tribronoethyl)am ne,
bis(2,2,2-triiodoet hyDam ne, pis(2,2,3,3,3- pentafl uoropr ogynam’ ne,
bis(2,2, 3,3, 3- peﬁfgé 6%%&({) TRYEsRItS 5 hydrocarbyl group or a halogenated

bi (2,2, 3, By@rdea b ALBUBP AMEENH38ar i Srdug i F i3 pRefirabROR ayIPam ne,
bis(2,2,2-trifluoro-1-trifluoronethyl et hybDam ne,

bi s( 2, 2, 2- $¥qU a8 FY1 Ereen OB eenEiA kY g 19yipa A A d he sase hydracar byl ghoww1 -
tribronmomeshyhef fyRaFees Bt i Fomids [3]118dRed: t Hxaes9eBlLAYhet hyDam ne,
bis(1,1-bis(trifluoyomethy0-2,2,2-trifl ”Oiﬁft h%D?m ne, QI ?( 11 1- 10

bi s(t ri%hl brlogenaiad bydeecarkyl; gnerprindt hipshndsa halogenated alkyl group, a

bi s(1, 1-bi ﬁéwgbﬁﬁwwagﬂf%faap?a ZhATolsbhatedeilkyDasy Neroup and the like, and
bis(1,1-bigtrii od%hyl 5@5 %f triiod ethyDa(Q nel,tﬁr

bi ( 2. 1 uotesppag trlpsRnAtefl 28k exguPo BALIAYBARS hary rorn.and, hadperatdni ne,
bi s(2- chl ognMRRYDariuifas Bhededistel! R xpheplsbaiit e eldtsdrtwitHd@harhgny Dani ne,
bi s( 2- br onopheny gnﬂ?E 15 _bi §l(3- br onpphenypam ne, bi s(4-bronophenypam ne,
bi s(2- i od8{HEhYH fa Q?mbﬁl%([ 16d nypam ne, bi s(4-iodophenypam ne,

bi s(2,% d[gdssdr ophenynam ne, bis(3,5-difluorophenypam ne, bis(2,6-

di chl or ophenyDanine, _bi s(3, 5-4i chl ar ophenyl )am ne, ki s{2, 6-

di br ormpﬁenygarri ein @%%Fé‘ﬁﬁiéfbgr%“r?g‘iﬁgﬂ??) %%‘}atﬁfigryéi,(rSQaré’éfl sroup,
di i odophenypamhoie, plifefadlP adluadaptenyydvcathylRirs (g, 4, 6-
trifluorop L)am ne, bis(2,4,6-trichlorophenyDam ne, bis(2,4, 6-
tri bronoph m ne, bis(2,4,6-triiodophenypam ne; bis(3,4,5-

trifl uor ophenyDaRixasmplbs 6f thedcdmpoiunh(r wbhenyehto oktaihithe Inddified

MR T RS T R R —
bi s( pent abginwpdiethybainicndiprobs] piee] di-adopytayradiisebutyil zf2e or di-n-hexyl
(171 11 vor ofeny P ey i Q! ghi, AUBARBSTARRIGTY) pheny ) ani ne.
bi s(3, 5-di bisl(péﬂmacﬁlmm’epmmlhz.tiﬁnwia.ﬂﬁml s §@chtas didlyl zinc; halogenated
L LSERT AAUTDARR el ol g SR e
bi s(2-20 t r cplveideDpmopyd, zihe shBridd, mophedybacthlerids;, s{obutyl ziopkabyiierime and
nwhi oh arhit T B SRR Oyl 2fnd BRBAHE kB AR5 RiA0 BIBRLT AR TR 000
phosphi ne bompodmdsbuatyd zeoapoemitde, isobatyt hingtinmide, nthexybegine bromide,
methyl zinc iodide, ethyl zinc iodide, propyl zinc iodide, n-butyl zinc iodide,
isobutyl zinc iodide or n-hexyl zinc iodide; and halogenated zinc such as zinc
25  fluoride, zinc chloride, zinc bromide or zinc iodide.
[0085]

The compound (a) is preferably dialkyl zinc, more preferably
dimethyl zinc, diethyl zinc, dipropyl zinc, di-n-butyl zinc, diisobutyl zinc or
di-n-hexyl zinc, and particularly preferably dimethyl zinc or diethyl zinc.

30 [0086]

Examples of the amines of the compound (b) include
di(fluoromethyl)amine, di(chloromethyDamine, di(bromomethyl)amine,
diiodomethyl)amine, bis(difluoromethyl)amine, bis(dichloromethyl)amine,
bis(dibromomethyl)amine, bis(diiodomethyl)amine,

35  bis(trifluoromethyl)amine, bis(trichloromethylamine,



34 exanples is replaced by phosphine. [0087] Exanpl es of the al cohols
of the conpound (b) include fluoronethanol, chloronethanol, brononethanol,

i odonet hanol , difl uoronet hanol, 5 dichloronethanol, dibrononethanol,

di i odonet hanol , trifluoronethanol, trichloromethanol, tribrononethanol
triiodonethanol, 2,2,2- trifluoroethan 3 2,2,2-trichl oroet hanol
2,2,2-tribronoet hanol, 2,2,2- triiodoethanol,

3, 3, 3-pent af | uor opr opanol , 2,2, 3, 3, 3-pent achl or opr opanol ,

, 3, 3, 3- pent abr onopr opanol , 2, 2, 3, 3, 3- pent ai odopr op noI

L 2-tri fbuéﬂrdommmethﬂl)famumeom(mlﬁom’fbyﬁamme bls?

2-tr
s
bi

|
r ! Ca% r%ﬁ%ins%%llﬁq‘g OCEE@I?‘, ZEL%IILqﬂQf%e}: ]i%ylg %mie bis(2,2 cfonet hyl et hanol ,
, i s(t rtﬁbm@&tbﬁ’ mIZGQbLE(Z 2i%-tritndeethlmine, blSé 2,3,3,3
~1,1-bis(t 2 I

I b ot i#%‘wo‘fmm?ﬁ%ﬂ%‘%&e pid 280t SEb RARlropropy Damine
bi s(trid odbiskZ.By3, §%r321g>@tzbmmp§mmt e, é’ﬁﬁ%ﬁa% 33 Ik’@ntﬂﬂﬁfit)]h’é}l)y&@élh@lees of
15 the conpung 4 Pﬁﬂhefdu@%ﬂdurehlé%agrr&ﬁygémﬁe VWhis N2 2Rerehleg 1at om i s

substituted with a sul fur atom hi ol conmpounds are conpounds in
whi ch et htmehlogemethylefuilianingnh @E’r 2.3 tridy by met hanet hi ol , et hanol

is repl aceﬁlbi/oxﬁm%m%ﬂat}?ﬁ?] adfich Rﬁ@(@aﬂgltri@déﬁpdrﬁ%&émfé}[hfl OGN -

[ 00881 20EXx |
2-f 1 uor ophbﬁig{) &FMBWEQ)?)S%OQ %ﬁB ﬁ}&%)]a@lﬁ chlgﬁuf)r ophenol ,
2, 6-difd uop broxﬁefhafl ¥pfd Q'Qﬂéﬁttﬁ'@@fhylfarﬁn@ fbllS(erGBﬁeﬂi‘%romomethyD

246tr|fluoro henol tri tetrafl uorophenol ,

pent af | uor 3{?@%%“131‘01@08'5}5’1@111%1& rbé‘Fd u%LbSlekoﬁpmeﬁbygr?egﬁyl phenol ,
2,3,95,6-t ehﬁﬁfdo@%ﬂ)af‘mu?@ b@@(@tﬂﬁéﬂ%@awaﬁdmeﬁ@(a flneibphatydamhapht hol |

pz)esz E:ngoztﬁgﬁ Qg}l)be%y)chl or g@h@hl@FOp chl ?)r&nghengbséﬁéelngrl or ophenol ,

‘;’ 5-di chl 0&1@1&@? nylfarftire, tkm(qlfdmr)mimgn),an@m bid(2ibebiopbphghamine,
et ackt o BASIRPEPOFBRLRFRBrERGE Droleb BB DEFAEHIS%. 4. 30

pent achl or.mﬂb?h}éh phaadhe, Bl%(&ﬁddlfplrdnym)ammbpbxs(@%dﬂﬁmD&mphbmﬁﬂﬁ 2-

br onopheno enal henol - di br nol, 2, 6-
di brormpheF}bﬁluoré’p ?ﬁ?%ﬁ’h@ﬁg 8% 05(?9}19 SRSy %rrsgg%e tri bronophenol ,
3, 4, 5-tri baRphpiehy)anding, Brst(awdabhhjmphemp]l)ammtkab@o&ﬁphen0|

2, 3,5, 6- b -4- b, h
tetrabr o?rgtdiﬁ o %ﬁéﬁynggﬁgégy@ rg%%%ﬁﬁmgﬁhﬁﬁg6 per brono-2- 35

20 d11odophenyl)am1ne bis(3,5- dnodophenyl)amme bis(2,4,6-

2
2
2,
2,
t
1
1

2
2
2
2,
i bro
1-
1-

trifluorophenyl)amine, bis(2,4,6-trichlorophenyl)amine, bis(2,4,6-
tribromophenyl)amine, bis(2,4,6-triiodophenyl)amine, bis(3,4,5-
trifluorophenyl)amine, bis(3,4,5-trichlorophenyl)amine, bis(3,4,5-
tribromophenyl)amine, bis(3,4,5-triiodophenyDamine,

25  bis(pentafluorophenyl)amine, bis(pentachlorophenyl)amine,
bis(pentabromophenyl)amine, bis(pentaiodophenyl)amine, bis(2-
(trifluoromethyl)phenyDamine, bis(3-(trifluoromethyl)phenyl)amine, bis(4-
(trifluoromethyl)phenylamine, bis(2,6-di(trifluoromethylphenyl)amine,
bis(3,5-di(trifluoromethyl)phenylamine, bis(2,4,6-

30 tri(trifluoromethyl)phenyDamine, bis(3,4,5 tri(trifluoromethyl)phenyl)amine,
bis(2-cyanophenyl)amine, (3-cyanophenyl)amine, bis(4-cyanophenyl)amine,
bis(2-nitrophenylamine, bis(3-nitrophenyl)amine, bis(4-nitrophenyl)amine
and the like. Further examples of the compound (b) include phosphine
compounds in which a nitrogen atom is substituted with a phosphorus atom.

35 Those phosphine compounds are compounds in which amine of the above



napht hol , 2-i odophenol, 3-iodophenol, 4-iodophenol, 2,4-diiodophenol, 2,6-
di i odophenol , 3, 4-diiodophenol, 3,5-diiodophenol, 2,4,6-triiodophenol,
3,4,5- triiodophenol, 2,3,5,6-tetrai odophenol, pentai odophenol,

2,3,5, 6-tetrai odo-4- triiodonethyl phenol,

2,3,5,6-tetrai odo- 4- pent ai odophenyl phe , periodo-1- 5 naphthol,

peri odo- 2- napht hol, 2-(trifluoronethyDphenol, 3- (trifluoronethyl)phenol,
4-(trifluoronet hypphenol, 2,6- bis(trifluoronethyl)phenol,

3, 5- bls(trlfluoronethprhenoI 2,4, 6- trls(trlfluoronethprhenoI

3. 4, 5- t 1 | séxamhplasas arplasg®berhsisphineyanophenol , 3- cyanophenol ,

4- cyanopheﬁﬁ; ]2 ni trophenol, 3-nitrophenol, 4- nltrophenol 10 and the like
Furt her exanples of the conpound b) i ncl ude th| henol . conmpounds i n_which
an oxygen atom |stasnbl§5|0€ the dleahops of the eampaardh(b %&@q Hreprepigiancl,

conpounds gt ?&F f‘P}r{ %gin%r gﬁme{b%n%‘thbh@l Qﬁﬂﬁer&ﬁ@mﬂxﬁ? |s repl aced

by thi opheno the am ne npoun

bi s(trif| u@xcbhmonyqiaﬁnﬁb dlblr@eqmz hanql; dua@@réeﬁh%fﬁr uom%‘etila@% 3 3-
pent af | uor B’d{‘c&olbé &u?oﬁeﬁﬁdﬁdluaﬁi%dén&éthéhwoamt hyl et hynani ne,

bi s(1, 1- bi t th trifl t
bi o(pent af fm&@ﬁé&&ﬁa Prrichlimethanolon 4 s Erb BrBBeiRih) 2. 22 20

trifluor Oﬂﬁﬁﬁ%leeéhax?oﬂz 2-4 Big %Wa‘fﬁfo‘?éﬁfﬂ an%l 22 8,333,3- mﬁhamow@pﬂﬁfa@mnol

2,2,2-trifluoro-1-trifl’udromet hyl et hanol |s(tr| rong@ %@% 2, 2 2-
trifl uor oeRamél3 PantahrAmopraRdIoloR. % he: %Bﬁﬁ&}ﬁéowwpapg A A Y
f Luor Omen?‘llﬂuéfédléﬂ{ﬂ@ﬂﬁa%h 2,8, ﬁtﬁéﬁlby&qe@i&ﬂ@ﬂom sthlanebraplzenol ,
2,4,6- trifluorophenol, 3,4,5 LY iflu henal , f uor?PTenol 2- 25
(t rifluor oﬁ%b?ﬂ%%ﬂeﬁé‘l’ron@f{l??h}f pthy rﬁﬁﬂet%%y% t’ZFlO omethylethanol,
E)t r '( I | U]?|r OmEl-hig F@bﬁwjl”&lome%lhﬁ)bl 9(4- Eﬂ1ﬂh5ﬁfé@ﬁ'f§hbh{|1) pb@é‘iﬂhchﬁr&nethylé 242 %
is(trifluorone no [ eno -
tris(trifl tackiese ol ﬁ bl*ﬁé@b?ﬁ @P&EY@%&W?M%%E Lel {)ref erably
bi s(trifl upii@icdvRAThHD:2 lesﬂrﬁ@ﬂb@ﬂ‘}iﬁiwl @plderhy Diled. nefuithief knanmied banol
et hanol

2,2,2-trifluoro-1- t”fi E?cqre% ; h "

1 1-bi Ky t r t0e comBRERAYP) L FPBPHBHR An Y hich an oXygeHeRb IS

:;» fl gor Opplgﬁbémtxﬁrefik;}zh@h%pé\ﬂﬁﬂi ato%lw @‘hbieuo}ﬁmbb@npbun% Elre dm[nlpuund{shnnol ,
4, 6-1ri qrophenol , 5-trifluorophenol nt af-l uor en

45 (trifluoM E@r%g‘ﬁé‘ﬁbeft BT APISS d?6%¥%§9 e‘ﬂth%%et 5)0*1, &thanol
2,4,6-trigig i‘éﬂla@écpb’?'febﬁamiﬁthﬁtﬂl andndophibdl isnepiadeddfyepedpaneshinl.

di fl uorophf@%]h& 4,5-trifluorophenol, pentafluorophenol or 1, 1-

bigtrifluo yl)-2,2,2-trifluoroethanol. [00912 5Exanpl es of the
conmpoug@ (c) i ncHsdenplet ef théptlenglrofshkfdotdmound (b) include 2-fluorophenol,

3-fluorophenol, 4-fluorophenol, 2,4-difluorophenol, 2,6-difluorophenol, 3,4-
difluorophenol, 3,5-difluorophenol, 2,4,6-trifluorophenol, 3,4,5-
trifluorophenol, 2,3,5,6-tetrafluorophenol, pentafluorophenol, 2,3,5,6-
tetrafluoro-4-trifluoromethylphenol, 2,3,5,6-tetrafluoro-4-

25 pentafluorophenylphenol, perfluoro-1-naphthol, perfluoro-2-naphthol, 2-

chlorophenol, 3-chlorophenol, 4-chlorophenol, 2,4-dichlorophenol, 2,6-
dichlorophenol, 3,4-dichlorophenol, 8,5-dichlorophenol, 2,4,6-trichlorophenol,
3,4,5-trichlorophenol, 2,3,5,6-tetrachlorophenol, pentachlorophenol, 2,3,5,6-
tetrachloro-4-trichloromethylphenol, 2,3,5,6-tetrachloro-4-

30 pentachlorophenylphenol, perchloro-1-naphthol, perchloro-2-naphthol, 2-
bromophenol, 3-bromophenol, 4-bromophenol, 2,4-dibromophenol, 2,6-
dibromophenol, 3,4-dibromophenol, 3,5-dibromophenol, 2,4,6-
tribromophenol, 3,4,5-tribromophenol, 2,3,5,6-tetrabromophenol,
pentabromophenol, 2,3,5,6-tetrabromo-4-tribromomethylphenol, 2,3,5,6-

35 tetrabromo-4-pentabromophenylphenol, perbromo-1-naphthol, perbromo-2-



am ne and an aniline conpound. Exanples of the am ne include al kyl am nes
such as net hyl am ne, ethyl am ne, n-propyl am ne, isopropylam ne,

n- but yl am ne, sec-butylam ne, tert-butylam ne, isobutylam ne,

n- pentyl am ne, neopentyl am ne, isopentylamne, n- 10 hexyl am ne,
n-octyl am ne, n-decylam ne, n-dodecyl argsne, npentadecyl am ne and

n- ei cosyl am ne; aral kyl am nes such as allylam ne, cycl opentadi enyl am ne and
benzyl am ne; quoronethyIanine difluoronethylanine trifluoronethylanine,
2,2,2-trifluoroethylam ne, pentafluoropro

351511 thaighiod, 3 islanhenobir isdophgnek Hyicdaphencl 2.4 daodophenol, 2,6
1,1-bi gt r'&lﬁé&?fﬁ]{éﬁ%byﬁ%l%d%phéﬁbf I3L5>ﬁﬁ%a&yh@:m1 8,4 @%fﬁéd@&fé%?%’h%m ne,

per f | uor obut ['uor opentyl am.ne,” perfl yoroh exg am ne,
{

per f | uor oo@ﬁ@ﬂ@ﬁh@@l e} b5 ﬁu@ﬁ&@é@é@ﬂ% pentajedanhemobpeadaRidetrrigdond,
perfl uor Oeérﬁ%%hé‘ﬁh%heﬁeﬂ 2“9'50@%@%%2!1084 b)éhﬁéﬁbﬂ@ﬁhéﬂbfl%bﬁ@l peieapa of

these am nes are _replace l,odo". [0092]

Exanpl &s onapidodperiodo- 36%%81 (%’EW %'Bﬁ%%bgﬁpk‘%‘}‘ﬂr Ael ude anl l'i ne,

gaght h?/' ?Wt?ﬁluﬁﬂh@%ﬁ?ﬁﬁﬂé@dp QE(tnﬁubﬂimbﬁfymﬁlexﬁit%yl anine, 4- tolylanine,
xylylamn

xyl'yl.am ne, | am n
253, 4- xyl yb@mr%uomn@tkyl)yhaﬁvlné % g géﬁ?ﬂ%‘%ﬂ}ﬂ%’éﬁl Le‘i 2? 3, 5-
E ri ”EE EY: aﬂﬁ%(tﬂﬂuo?orﬁeﬁi%l}%ﬁ@fomy 38123 :thﬁ@rlfﬁloﬂ'oﬁreﬂ:hyﬂph@ﬂctlaQdelaﬁhe h8n<|4], 5-
rimethyl-aniline et yl.ani lLi ne ra i ne,
2,3, 5, 6- t e CHABOPYSE r&ﬁ ficyano n@t‘H Oé’hﬁ he’)zngzr@glm;}oinﬁ nﬁ” ¥1 flol
et hyl aig | i 8684 the @Méw @'ﬂrlthé‘zeexzﬁnﬁiéil (ﬁttﬂﬁé'c@ﬁiﬂdlﬁﬁi (2 1ﬂcldlld@tthydlﬂmﬂol1 ne, 2,5-
30di et hyl ani |l i ne, .2, 6- %e}gh%ﬁl ani az %I g\ ni.l,i ne,
3, 5- di et hyPRPPRRES in which apqxygRy aihm fsqubs vt SR AR,
, 3, 6-tri eThMé@ﬂhbe@nol%oélmﬁouﬁdé gtdwimpohhdein ar}ﬂc}’éphénelt sfithanidovee,
4,5-tetraet Ianll t.etraethyl aniline,

3, 6-
, 3, 5, 6- t PFHBPHA AP ar?éd bé’eﬁ’t‘%]ilwlani line, and al kylaniline in which
"ethyl" of [(Idwie corrpounds is replaced by "n-propyl", 35" isopr opyl ",

"n- but 'sec- ert "n- pent yl; neopentyl ", "n- 37
hexyl Iyg 'n-oct yl fzﬁalalgcélpe.amaﬂe%&}g%wm%}m&n(b}bs[radecy| . hal ogenat ed
g_nH i nes sb%htr&ﬁu&oﬁﬁ@ﬁhlyb)amMenbxs(Z,ztltmﬂuarddthyﬁamﬁnéj bisf2)2/8,3,8ne, 2, 6-
i f1 uoroanj | i

n or oani | or 0a
Cri 1 aor oahe iR Ao P 7 e o R e o
5(trifl uor bisét hybipériflicremeshyDrd, 220 foetdeyDebainine or 2, 6-
di (trifluoro ani l{ ne 3 5-di(trifluer h 4, 6-
tr i((t rifl uéﬁgﬁﬁ%ﬁ?ﬁw RIS ﬁéﬁ@é‘é she eg@g g@ }“.dgg) }Szn whi ch "f 1 uor o
of thez® ctriflaurmmetilsnodp? 2cktrifiyoteatthanal, 2,2 Br&WbMaﬂnomjmbpanol
2,2,2-trifluoro-1-trifluoromethylethanol or 1, 1-bis(trifluoromethyl)-2,2,2-

trifluoroethanol, and the phenol of the compound (b) is 2-fluorophenol, 3-

2
2,
2

fluorophenol, 4-fluorophenol, 2,6-difluorophenol, 3,5-difluorophenol, 2,4,6-
trifluorophenol, 3,4,5-trifluorophenol, pentafluorophenol, 2-

25  (trifluoromethylphenol, 3-(trifluoromethyDphenol, 4-
(trifluoromethyDphenol, 2,6-bis(trifluoromethylphenol, 3,5-
bis(trifluoromethyDphenol, 2,4,6-tris(trifluoromethyl)phenol or 3,4,5-
tris(trifluoromethyl)phenol.

[0090]

30 The compound (b) is more preferably bis(trifluoromethylamine,
bis(pentafluorophenyl)amine, trifluoromethanol, 2,2,2-trifluoro-1-
trifluoromethylethanol, 1,1-bis(trifluoromethyl)-2,2,2-trifluoroethanol, 2-
fluorophenol, 3-fluorophenol, 4-fluorophenol, 2,6'diﬂuorophenol, 3,5
difluorophenol, 2,4,6-trifluorophenol, 3,4,5-trifluorophenol,

35 pentafluorophenol, 4-(trifluoromethyl)phenol, 2,6-bis(trifluoromethyl)phenol



[ 00931 10The conpound (c) is preferably water, hydrogen sulfide,

net hyl am ne, et hyl am ne, n-propyl am ne, isopropylam ne, n-butylam ne,
sec-butyl am ne, tert-butylam ne, isobutylamne, n-octylam ne, aniline, 2,6-
xylylam ne, 2,4,6-trinethylaniline, naphthylam ne, anthracenyl am ne,

benzyl am ne, trifluoronethylam ne, pentgfl uoroethylam ne, 15

per fl uor opropyl am ne, perfluorobutylam ne, perfluoropentylam ne,

per fl uorohexyl am ne, perfluorooctyl am ne, perfluorododecyl an ne,

per f | uoropent adecyl anmi ne, perfl uoroei cosytam ne, 2-fl|uoroaniline, 3-

f1 uor oani | 93,4, Grttis(fsbwapmiesbyl) phencl; ané@ﬁ%mowe peetezablyd3.fr uor oani | i ne,
2,4,6- trif iﬁ%eaﬂéxfldms 4,3tk pBARAT faNdTRGopRERSIAH Her oani | ne, 2- 20

(tr|fluoro ani é | 'uor onet hyDani | i'ne, 4-

(trifluor ohr@m\}igmomqtbyl )22, ,%trgﬂupque&b%%t hyDani | i ne, 3, 5-

bis(trifl uF)' go1gt hypani line or 2,4,8-tris(trifluoromethypaniline,

particul arly preferably water, tr| fl ugp})omet hyl am ne erfl uorgautyl am ne,

per f | udt ooct yl anframples of ther erepewad &) 11agude Water) bﬁ&(ﬂﬁ?inlﬁ €3-

25f | uor oanj ing anfl-4d aﬂﬂﬁmdmﬁ@un@ 6Edhipioy 6Rflid hmene Badiudsf| uor oani | i ne,
2,4,6- trift] uoroanil | , r|fI uoro%l l.i ne, pentfll | uor oani i ne, 2-

(trifl uor oReHgmanes a%n{fttgy JHaBIe FERYIBHAE| PHFoPylamine,

(trifluor O{Q%bmmahim@% b&tﬁra%ﬁfet ééc'f -bupyrlamhbyRaHbluitRmiRed-
bls(trlfluorgmsth Yaniline or 2, -tris(trifluoronethybDaniline, and nost

30 pref er alfi° uMﬁg%mérné@ﬁ‘tt&]faI%%QﬁPP?w arpmzﬁon%t BN (d) i ncl ude
i Nor gay ¢ PEkfaniAb! hecBTladiite On GRRY Iariley Wedodeas daies n-Among t hem  por ous

particles havi unj for artlc e di anet whi ch are co nl used as a
carrier, aPgR rﬁlF(P?é( BHIRS éWB@‘W}?HHPe% RECL 2R

distri butl@ybl eﬂﬂaﬁlﬁ?ﬂléﬂnﬂﬁda@d%dﬂz@lhrﬁﬁiaﬂﬂiforom%%ymﬁfr@, ng the partlcl e
si ze dIStI’I tion t he ,vol une-.based egﬁﬂ; d devi ation of
the parti cf1 YT m(edj:nﬂémﬁgxgp Bﬂ}ng % tyi IB’rIbeP erably 2.0

or less, anp® 83i3- beﬁt&fmda'bpf@jﬁbhﬁné T 2-thiflasro-10095] 5Any inorgani c oxi de
or a mxt u%r%ﬂ%]:)roarﬂgthng{h%ﬁlgxlxﬁng X ?%1ga¥1fﬁloromeghyl) -2,2,2-

trifluoroethylamine, perfluoropropylamine, perfluorobutylamine,
perfluoropentylamine, perfluorohexylamine, perfluorooctylamine,
perfluorododecylamine, perfluoropentadecylamine, perfluoroeicosylamine;
and halogenated alkylamines in which “fluoro” of these amines are replaced

20 by “chloro”, “bromo” or “iodo”.
[0092]

Examples of the aniline compound of the compound (c) include

aniline, naphthylamine, anthracenylamine, 2-tolylamine, 3-tolylamine, 4
tolylamine, 2,3-xylylamine, 2,4-xylylamine, 2,5-xylylamine, 2,6-xylylamine,

25  3,4-xylylamine, 3,5-xylylamine, 2,3,4-trimethylaniline, 2,3,5-
trimethylaniline, 2,3,6-trimethylaniline, 2,4,6-trimethylaniline, 3,4,5-
trimethylaniline, 2,3,4,5-tetramethylaniline, 2,3,4,6-tetramethylaniline,
2,3,5,6-tetramethylaniline, pentamethylaniline, 2-ethylaniline, 3-
ethylaniline, 4-ethylaniline, 2,3-diethylaniline, 2,4-diethylaniline, 2,5

30 diethylaniline, 2,6-diethylaniline, 3,4-diethylaniline, 3,5-diethylaniline,
2,3,4-triethylaniline, 2,3,5-triethylaniline, 2,3,6-triethylaniline, 2,4,6-
triethylaniline, 3,4,5-triethylaniline, 2,3,4,5-tetraethylaniline, 2,3,4,6-
tetraethylaniline, 2,3,5,6-tetraethylaniline, pentaethylaniline, and
alkylaniline in which “ethyl” of these compounds is replaced by “n-propyl”,

35  “isopropyl”, “n-butyl”, “sec-butyl”, “tert-butyl”, “n-pentyl”, “neopentyl”, “n-



as the inorganic oxide particles of (d) Exanples of the inorganic oxide

i nclude Si 02, Al 203, MO, Zr02, Ti 02, B203, CaO 2ZnO BaO and Th02, and a
m xture thereof, Si02-MO0, Si02-Al 203, Si02-Ti02, Si02-V205, Si02-Cr203,
and Si 02-Ti 02- Mg0. These inorganic oxides are preferably Si 02 andJor 10

Al 203, and particularly preferably Si0O%«i.e., silica). The above inorganic
oxi de may contain a small anount of carbonates, sulfates, nitrates, and

oxi de conponents, such as Na2CO3, K2CO3, CaCC3, MyCQO3, Na2SO™4, Al 2(SM) 3,
BaSO4, KNOB, I\/g(NO3)2, Al (NO3)3, Na20, K20, and Liz. [00961 15The inorganic
oxi de i s phefydl dis-gctyl’i &erdeoyKubrdadesdl py pépgadeesdi shalpgenatied a dryi ng
met hod i Sy&ﬁﬁ{&%%@cﬁta%régﬁ%%?ﬁ?ﬁﬁi&[ B 1SRN ER, I 8uodiHhY] 98- t enper at ur e

is usually a tenpera n a range from 100 to 1,500C, preferably from

100 to 1, 0ddlyoranuilie, Bi5-difleonopailenaid. ¢ & rafn@oentlingcobéd for the _
| hor gant ¢ af}gﬁda%iﬁﬂé %Bdgﬂr?xftﬁghgr&ﬁﬂﬂ%; DN S YD) 68Rhe rgred. There is

no particul al mtat)lélgn’_ rying tine, and it is preferably from 10
m nut ed to(tsx.ﬂuﬂmw,th @nﬂrmee‘lpﬁt _ Wt}ﬂyléﬂlﬁllmﬁog@'to 30 hours. Exanpl es
of the metjg iﬂﬁofmieﬂﬂj_ﬂ@hiﬁﬁé}3,%%1!(ﬁ&ﬂﬁks&%n@et|a§;aaﬁmé; ohjesh drying is

carried out by circulating a dried jnert gas_(for, exanpl.e, nijrgogen or
argon, et ctxy(talgﬂta)rgméhylgalmr{ﬁata@do@ﬁﬂwnﬁé%da Degliae g iiehi AUS% ahi ch
drying is %Hés@@oﬁiﬂou@dsh@@&?%e&Wﬁefchlcﬁgﬂ,c‘%@‘oﬁbeéﬁUfo@.o”.[ 00971

Usual |y, hé}%}rﬂﬁyl groups are forned and present on the surface of an

i norganic . A nodified inorgani c oxi de produced by substituting active

hydr oggn of surfagg By (cDiéDyfb‘feMHl? Wkt Ohisdiouba sl i@t s may 30 be
used as the inorganic oxide. Exanples, of,. [

t he nodi fj ed i nor,ganic oxi de
i ncl ude i nBYeGARIEENEE; GE‘%Y@%P@CP@HOPXI%D%ﬂ%’é’lrolPYlégﬁ"?@nP'kan‘atﬁ’?‘?mme’
tri albkyl f2éw—yﬁhpaﬁﬁn&%_ﬁf-@ﬁtﬂ@hﬁ@bhydlo@ﬁ:tﬂwﬁhlle,an@coﬁamme, aniline, 2,6-
tertbutyldi yl.chl orgsil.ane; triarylchlorosilane s
tri phenyl cﬁ%&%@ﬂm%r?efl’%‘irém@ @@@HFB%&&H@EQI?%W@%

- di met hyl di pbhgylasiihangifldbnys thytimen®dnatudethglamine,

di phenill di chl prosi | ane; al kyl trj chl grfﬁi | ane su as 39 .

met hyl ¥3 i cREBH SOPEPRY aH’rIP?IP‘?réirHQ’J‘P Ul aABnE, R TIOTRRANYIA IR or 0si | ane;
trial kyl al kex¥séodohBryBueiheapetfliomobyyilariihe yailuenedodecy bryirad, koxysi | ane
such as tri hfﬁn | met ho Siﬂl ane; di ﬁl kyl di al E%ﬁ Si Ir%aﬂe suchl.as 3-

di met hyl di REJE %@?PPE%@FY 4A, RCAHREIRATISY e QEopanune,

di phenyl di figloheaeyidineaadluabkiyilind 3, @ axflaotoaméliseich Sakifluoroaniline, 2,4,6-

met hyl tri met.hoxysi l.ane; _aryl t.r.i al koxysi | ane ch as..phenyl tri met hoxysi |l ane;
tetraal ko&ﬁﬂl&ﬁ%@ﬁe& ag’f%/ EFHLERLOFRARS; Pﬁﬂ@%‘é@@?&&%’%zane such as

1, 1, 1,20 3, &riftucvveidthlyDiasiliee Brérifledmandthghasilimmet- al cohol such as

nmet hanol or, et hanol ; engl.; di alkyl, . nesi wum h.as 10 di butyl

nmagnesi um (tgbtﬁwré’lnh%}tlhgfﬂﬁaﬁ&?’%hg(}flg%ﬂﬁﬂ%&rtnﬁfhﬁ%rﬁgﬁ%urg;i]é)and al kyl 1ithium

such as buby(tdiflubiamethyl)aniline or 2,4,6-tris(trifluoromethyl)aniline, particularly

ﬁh- as .
racenylamine,

preferably water, trifluoromethylamine, perfluorobutylamine,
perfluorooctylamine, perfluoropentadecylamine, 2-fluoroaniline, 3-

25  fluoroaniline, 4-fluoroaniline, 2,6-difluoroaniline, 3,5'diﬂuoroariiline, 2,4,6-
trifluoroaniline, 3,4,5-trifluoroaniline, pentafluoroaniline, 2-
(trifluoromethyl)aniline, 3-(trifluoromethyl)aniline, 4-
(trifluoromethyl)aniline, 2,6-bis(trifluoromethyl)aniline, 3,5-
bis(trifluoromethylaniline or 2,4,6-tris(trifluoromethyDaniline, and most

30 preferably water or pentafluoroaniline.

[0094]

Examples of (d) include inorganic oxide particles and organic
polymer particles. Among them, porous particles having a uniform particle
diameter, which are commonly used as a carrier, are preferable. From the

35  viewpoint of the particle size distribution of the obtained addition polymer,



[ 0098] Furt her exanples include inorgani c oxides produced by

subj ecting inorgani c oxi des which have brought into contact with trial kyl
alumnumto 15 a contact treatnent wi th dial kyl am ne such as di et hyl am ne
or di phenyl am ne; al cohol such as nethanol or ethanol; or phenol. [0099]
The strength of the inorganic oxide pergge may be sonetines increased by
t he hydrogen bond of hydroxyl groups to each other. In that 20 case, if al
active hydrogens of surface hydroxyl groups are substituted with various
substituents, a decrease in particle stren%th may sonetimes occur.

Ther ef or e, regarding the pariaels #i29 Jistrutionitd), §bb§’911%19€é33§|9d geomepEic

hydrogens Qe‘arﬁwra%%lm&i emhe pafias <H£mfele@r @) géiﬁfé‘fe%l‘}ez 5 3Rdedshe
substitution rate of the surf ace (ﬁ roxyl group may be oprlatefy
$

det er mi nedmm@rmefegahky 28 gdess an tlllunaweameéw%é "/n@lf -of changing the
substituti fghgsAte of the surface hydroxyl group. Exanples of the method

i ncl ude_ a nethod of changi.ng the anount of {he conpound tqQ be used in the
cont actd t r eat nenfDY[IDQULANITRERES §isa BRLIXEHFS P %l‘llFéinqrgﬁ’Pica‘?’F fi TBRAY PReSGCer age

gar ticle dpgaqRré ?ﬁo@afnioohﬂ@rpﬁéﬁ'cfes%f' (e pﬁkéﬂn?ﬂ@sof ti!iéCian@alﬁ\é%&ﬁﬂ,f particle
or of e abl yindtag £60e.oA586. MO i 10k, Bisde Uar £abbBRCY i 102880 pom -
The pore valHiBuks th&RbE rﬁbjzyMQOT} Sie,L14,0¢, s&mﬁhw&wwmr s{(eg @b&@s from
0,3, 0,09 T IRl il e R in g el Sl 08, 1l 1,900
or gani xo PoAYS®Y, a@vd ﬁaﬁﬂd&ﬂl&ﬂ? p@éfeaablyoswm ther Tmayameusl@dgmmt he
SSRGS N R e e
non- pr ot onoﬁmaddnmaﬂeem sSlhﬂ;smeatg@ag; #€1a10;39Cadin;, MgOo}, Na2804, There is no
Pong as ¢ ekl SREC RN G EtNbhy R SO R Rad Tget e @ 00" *¢
funptional[@ﬂgﬁhal nclude a primary am no group, a 10 secondary ami no group,
o 9 SEoUP BT U, & ANGLSELIG, SHR a0 LA 05,020P 2
moisture, and a drying method is preferably a method of drying by heating.
The drying temperature is usually a temperature within a range from 100 to
1,500°C, preferably from 100 to 1,000°C, and still more preferably from 200
to 800°C, for the inorganic oxide in which moisture cannot be visually
20 confirmed. There is no particular limitation on the drying time, and it is
preferably from 10 minutes to 50 hours, and more preferably from 1 hour to
30 hours. Examples of the method of drying by heating include a method
in which drying is carried out by circulating a dried inert gas (for example,
nitrogen or argon, etc.) at a given flow rate during heating, or a method in
25  which drying is carried out by heating under reduced pressure.
[0097]
Usually, hydroxyl groups are formed and present on the surface of
an inorganic oxide. A modified inorganic oxide produced by substituting
active hydrogen of surface hydroxyl groups with various substituents may
30 be used as the inorganic oxide. Examples of the modified inorganic oxide
include inorganic oxides subjected to a contact treatment with
trialkylchlorosilane such as trimethylchlorosilane or tert-
butyldimethylchlorosilane; triarylchlorosilane such as triphenylchlorosilane;
dialkyldichlorosilane such as dimethyldichlorosilane; diaryldichlorosilane

35 such as diphenyldichlorosilane; alkyltrichlorosilane such as



a fornyl group, a carbanoyl group, a sulfonic acid group, a sulfinic acid
group, a sulfenic acid group, a thiol group, a thioformyl group, a pyrrolyl
group, an imdazolyl group, a piperidyl group, an indazolyl group and a 15
carbazolyl group. The functional group is preferably a primary am no group,
a secondary ami no group, an imno groupygan am de group, an imde group, a
hydroxy group, a fornyl group, a carboxyl group, a sulfonic acid group or a
thiol group, and particularly preferably a primary am no group, a secondary
anm no group, an amide group or_ a h)l/dr oxy group. These grqups 20 may be
sub; tit ut eshewhyltrighlrabeidene; argHirinh @rqssldm@&ﬁgﬂs BirEehlprRsLlanes” 20
carbon ato . gt j 1 triH ' e

mon- pr of on HARSE T AS jene sudhss PRt FeRarers i e

1;] ugcti onal suptoas trihheny heethoxyeihare; 25 aladdial keryest\Ang 81CA@sho acti ve

ydrogen a _ : )y £ g | de a ridyl group, an
N- subst i tu@%ﬁ@%‘%@ﬁ%} %ﬁ%,dlgﬁﬁwgggﬁﬂﬁﬁ%ﬁaﬁgﬁzol yl pér ou%, g ni !to rile
“group, &n élzimygilm@hoaﬁﬂi@%@ékYkEﬂﬁ@éP’iYﬁilﬁﬁeg’PGhrﬁi,s an N, N-substituted

am no 9f0Uﬂzetﬁgltﬁnh\bth%s&?@ﬂéﬁéﬂsﬁ%@{ﬂm@%lag{%h a0 N N, N-substituted
hydrazino group, a 30 nitroso grouEl,F a nitro group, a nitrooxy group, a
furyl grouphenylsuimeshprysjtang tetrag W&Flﬁaﬁ)ﬁﬂmé@@Jﬁ?r%eéﬁ%ﬁéa’g‘?’oup, an
o o, 3 o B e "and 2
: p, a substitu sul fon r :
subst i t ut ealosbp} ewgleaaarethgpelipr eéwémﬁu%%‘éné%aﬁgif gpgs%%ghl?‘;%ﬁyag :
het er oy cl 5P oRRHMDh AR AR Ne3bnsr BudIBEYT nhgisbeychnd group
havi ng an oxygéen_atom and/ 0{)5&13& rogen 41 atomin the ring. The

functi onal 2458 dphiampsady t@lerably a pyridyl group, an
N-substit ufmsbd]m dazol yl group, or an N-substituted indazolyl group, and

nal ogen atom . or PATRRR SReaRBFE FblE REUFHIC P eAgotees b b [oZ0a)
inorganic oxides which have brought into contact with trialkyl aluminum to
15  a contact treatment with dialkylamine such as diethylamine or
diphenylamine; alcohol such as methanol or ethanol; or phenol.
[0099]
The strength of the inorganic oxide per se may be sometimes
increased by the hydrogen bond of hydroxyl groups to each other. In that
20 case, if all active hydrogens of surface hydroxyl groups are substituted with
various substituents, a decrease in particle strength may sometimes occur.
Therefore, it is not necessarily required to substitute all active hydrogens of
surface hydroxyl groups of the inorganic oxide, and the substitution rate of
the surface hydroxyl group may be appropriately determined. There is no
25 particular limitation on a method of changing the substitution rate of the
surface hydroxyl group. Examples of the method include a method of
changing the amount of the compound to be used in the contact treatment.
[0100]
There is no particular limitation on the average particle diameter of
30 inorganic oxide particles, and the average particle diameter is usually from
1 to 5,000 pm, preferably from 5 to 1,000 pm, more preferably from 10 to
500 pm, and still more preferably from 10 to 100 pm. The pore volume is
preferably 0.1 ml/g or more, and more preferably from 0.3 to 10 ml/g. The
specific surface area is preferably from 10 to 1,000 m?/g, and more
35 preferably from 100 to 500 m?/g.



There is no particular Iimtation on the content of the functional group
havi ng active hydrogen or non-proton-donating Lew s basic functional group
in the organic polynmer. The content thereof is preferably fromO0.01 10 to
50 nmol /g, and nore preferably from0.1 to 20 mvol /g, expressed by a nol ar
amount of a functional group per gram ofythe organic polyner. [0105]
Exanpl es of a nethod for producing the organic polyner, which has a
functional group having active hydrogen or a non-proton-donating Lewis 15
basi ¢ functional group, include a nethod of honopol ynerizi ng a nononer

whi ch has @10dhctional group having active hydrogen or a non- proton-

donating Lew s bﬁﬁ& %éﬁ'i‘f&:peo@g@xgr %?%Uﬁaxﬁﬁg o?'ﬁ%y%rgﬁ”ﬁi@pcﬂ?hi@i‘%hﬁ%’@

unsat ur ated groups, copol ymeri zing the sal d nononmer with the
ot her nonowsad mmmgr%rpgwmﬁtﬁ@ﬁéd% urldhecerggmaepolypes is 20 preferred

to copol yrﬁ{éfg—ﬁeabt wggﬁédgg@ew&mcﬁ KOS %&ﬁ&h@rﬂﬂ g@ehy %htazlﬁhhgaem@rrer havi ng

two or (i) e unsaturated groups at this tine. 106]

Exanpl &s ohy Mepopyﬁmnzmﬂténtﬂ%@fﬂm% eWigbaup fneterpl %]Okl@nyl groups such
asha V|nylﬁg@9E§ and an allyl group; and al kynyl groups such as 25 an

et hyne group anpl es of the nongomer which s.a functional group. having
active hydrogen 'Eh@?%ﬁﬁ@%?%ﬁé‘?‘é%@@%ﬂ%é’@l ‘Sletﬁ\’é’é’f]t?iﬂé{ SEPUR BUPEINREl ude a

vinyl grougctwenh Rides 4 loﬁgr%ﬁmﬂﬁm@nm BYdu éghagracﬁe@mumgf@u secondary

amne, a viny rou cont ai nin oun a. vi nyl
gr oup- contEP‘ﬁmPgeiﬁ9 %%}?B@S%O“H%ﬁ’dgp§ A 419 UPnel ude N- 30
(1- et hgny %&Bﬁar%%n@ rg‘i‘@ﬁ?%éﬂ KRG gré‘hﬁ Jrehheay probpet hytsdamide grouy,2-

pr openyp- N- met hyl anm ne, ﬁ enyl am | am de, N-qet 1-

et henyl )anﬁa@mﬂlﬂ%gwp (2 ﬁ@%@r@ﬂ%ﬁr aély‘ﬁ" ’%ﬂ FOHB acz‘iﬂb‘?’iyﬁe%ﬁo Pol, and
3- but en- 1- glforE¥PERIRS addarbhth D REHES, é!\@ulfdilmhaﬁn@gi*mta onldinig boidp havi ng a
Lew s basic noiety th np actlvetﬁéro en a ne or nore 1?»51

pol yrer i zaBF@MAsSHIFHE 89 GBS & tiep Prf?]b?/tfa) EYOW R PR 42

S:‘beLI t Ut ﬁgj}odp“adﬁﬁﬂid@uzom%rﬂuﬁyé b%@t@tgmupﬁdh mddﬁo‘dyl groyp0dfdh Exanpl es
o] e, ot her

ot hyl ohe. " SAgp i eramions A trBOGERG] cotm S AR EA S up R BrliBS ' 19

group, a secondary amino group, an imino group, an amide group, an imide
group, a hydroxy group, a formyl group, a carboxyl group, a sulfonic acid
group or a thiol group, and particularly preferably a primary amino groﬁp, a
secondary amino group, an amide group or a hydroxy group. These groups
20 may be substituted with a halogen atom or a hydrocarbyl group having 1 to
20 carbon atoms.
[0103]
There is no particular limitation on the non-proton-donating Lewis
basic functional group, as long as it is a functional group which has a Lewis
25  basic moiety having no active hydrogen atom. Examples of the functional
group include a pyridyl group, an N-substituted imidazolyl group, an N-
substituted indazolyl group, a nitrile group, an azide group, an N-
substituted imino group, an N,N-substituted amino group, an N,N-
substituted aminooxy group, an N,N,N-substituted hydrazino group, a
30 nitroso group, a nitro group, a nitrooxy group, a furyl group, a carbonyl
group, a thiocarbonyl group, an alkoxy group, an alkyloxycarbonyl group, an
N,N-substituted carbamoyl group, a thioalkoxy group, a substituted sulfinyl
group, a substituted sulfonyl group, and a substituted sulfonic acid group.
The functional group is preferably a heterocyclic group, and more preferably

35 an aromatic heterocyclic group having an oxygen atom and/or a nitrogen



5 ol efin conpound. Exanples of the nmononer include ethyl ene, propylene, 1-
but ene, 1-hexene, 4-nethyl-1-pentene, styrene, norbornene and

di cycl opent adi ene. Ethylene or styrene is preferred. Two or nore kinds of

t hese nononers may be used. Exanples of the crosslinking polynerizable
monomer having two or nore pol ynmerizabl g unsaturated groups include 10

di vi nyl benzene and the |ike. [0108] There is no particul ar
limtation on the average particle diameter of the organic pol yner
particles, and the average particle dianeter is usually from1l to 5, 000 pm
pr ef er abl yatonein3he ging.00bhe functipnahgreupis paragriaryspiafenably arysdo pm

There is n L CNE @b o tTtd Pt It OpLa¥ WU iBstiARddtiRgapgIye Vol une
i's preferag{d;%%f m%bstlgr nocflie,%nzg!}’noé?gug’ref%rably %.13 tollgam g. There
i s no partgmanmend moshprefaranyeneysgrberqup. s (rhese@raprBamashbe t he specific

surface areandi$nRb&harR NalbkOMalOnt 8r 4 1REEAG] c2oh FRERPL @b @0abl y from
50 to 500 ﬁ%g. 20 [010%] alog Théslé orgarcl)i c polyner partglocl es are

pref er abl yc%ﬂb_oeﬂclaﬁ()@l%ubst antially renove noisture, and nore preferably
dried by hgpid4)g. The drying tenperature of the organic polynmer whose

noi sture cannot be visually confirmed is usually from to 400C,
preferably from %‘be&)lsz@@E?rfaﬁwlazélmﬁaéwar% a?ea?ﬂn}em 8&8’%&%%@@&. There
i s no part pedihRhatind A&l Qrhef-bActoht dBhateLbRes baaikifagctibng i s

@hdgeh
preferably from 10 mnute,sH¥ g% hours, and re r.eferfabl f omégt ?our to
30 hours. BXEHpHBELQPrEaTEC RELHBEL of L GPRHGTEABCTHY AHPES Bﬁﬁjﬁé{mﬁ Plcles by

heati n i ngd gdenmole! RAE rthora\biefsrap1g#ik DLy BmBRIAL 6xSfesas@bgird ed by
circulating % dried 1nert_gas. 30 %g@g ni trog argon, e Cq'n) at a given
flow rate Wilpeamoamty a pnckional gE5HR REHRFER %&&Qrﬂrgaﬁlﬁlgﬂﬁrﬁ ®Barticles are
dried by héatosjg under reduced pressure. [0110] 43 particle (1) of the

present inventi I f.th d I ncl ude. t he fol | ow. d :
IS an order i n WFRGTPISS COAUAE oy B REeTBHTE PR PRE TR I PR o

contact W hffuhéliohfl ghhe RavingiBet hypdregua torantdoi-peotalnt dometing dridst
Pr 0duc{5 'S basic functional group, include a method of homopolymerizing a monomer
which has a functional group having active hydrogen or a non-proton-
donating Lewis basic functional group, and one or more polymerizable
unsaturated groups, or a method of copolymerizing the said monomer with
the other monomer having a polymerizable unsaturated group. Itis
20 preferred to copolymeri.ze together with a crosslinking polymerizable
monomer having two or more polymerizable unsaturated groups at this time.
[01086] |
Examples of the polymerizable unsaturated group include alkenyl
groups such as a vinyl group and an allyl group; and alkynyl groups such as
25 an ethyne group. Examples of the monomer which has a functional group
having active hydrogen and one or more polymerizable unsaturated groups
include a vinyl group-containing primary amine, a vinyl group-containing
secondary amine, a vinyl group-containing amide compound, and a vinyl -
group-containing hydroxy compound. Examples of the monomer include N-
30 (1-ethenylamine, N-(2-propenyl)amine, N-(1-ethenyl)-N-methylamine, N-(2-
propenyD)-N-methylamine, 1-ethenylamide, 2-propenylamide, N-methyl-(1-
ethenyl)amide, N-methyl-(2-propenylamide, vinyl alcohol, 2-propen-1-ol,
and 3-buten-1-ol. Examples of the monomer which has a functional group
having a Lewis basic moiety with no active hydrogen atom and one or more

35 polymerizable unsaturated groups include vinylpyridine, vinyl(N-



5 brought into contact with (d); <2> an order in which a contact product of
(a) and (b) is brought into contact wwth (d) to obtain a contact product
and the obtai ned contact product is brought into contact with (c); <3> an
order in which a contact product of (a) and (c) is brought into contact 10
with (b) to obtain a contact product ang the obtained contact product is
brought into contact with (d); <4> an order in which a contact product of
(a) and (c) is brought into contact with (d) to obtain a contact product
and the obtained contact product is brought into contact with (b); 15 <5>
an order isubdtiteted icwideacle, pnddunyl(df sykstitated) @dazelebr ought into cont act
with (b) to gai n a contact product and the obtained contact product is
brought into contact with (c); <6> an order in which a contact product of
(az]I aﬂd (g) i s bEsagmles of thecethesampongmpr hayinga pobanarigaklsiinsatupisduct
and t he obtalpe | hosght il o Lt cli®); <7>
an order i%@d\% gﬁﬁg&%gﬁ%”ég‘?@gdﬁgﬁéf agl?a(b) aﬂgn%yg;cgi S btrn(;qﬁ%%%ic?tc%@%ont act
with (D teoledintcompeurdnt Bsamplesieictheamanomer dpehideeathypmeapronienect i s

brought i n Qt&fé'?tlal?é%?‘ffeg B-hihyl<BeRfbri 48frehB, Woin8néangact product of
(b) and (c) 1s brought into contact 25 w th (d% to obtal n a con ac& oduct
and t he obfiynlopentadigne. pEshyieneios stywansis RuetTednt AWC K PATE %)I} s<‘g€r> an

order in Whiddl @oROMRS A BUetd Of E&Bin of fhe b sHi Rk pd1phR rEABACt

with (a) to obtain a contdct product and the obtai ned .contact praqduct is
br ought i nTXPNEBRRTRAVIRR W @) Mmoze pelyyserrabledursatHr A FTOYPE &R gﬁ{e pr oduct
of (b)i@nda{hylbenbeR&aRd thatigke.

[0108]

There is no particular limitation on the average particle diameter of
the organic polymer particles, and the average particle diameter is usually
from 1 to 5,000 pm, preferably from 5 to 1,000 pm, and more preferably

15 from 10 to 500 pm. There is no particular limitation on the pore volume,
and the pore volume is preferably 0.1 ml/g or more, and more preferably 0.3
to 10 ml/g. There is no particular limitation on the specific surface area,
and the specific surface area is preferably from 10 to 1,000 m?/g, and more
preferably from 50 to 500 m?/g.

20 [0109] _

These organic polymer particles are preferably dried to substantially
remove moisture, and more preferably dried by heating. The drying
temperature of the organic polymer whose moisture cannot be visually
confirmed is usually from 30 to 400°C, preferably from 50 to 200°C, and

25  more preferably from 70 to 150°C. There is no particular limitation on the
heating time, and the heating time is preferably from 10 minutes to 50
hours, and more preferably from 1 hour to 30 hours. Examples of the
method of drying the organic polymer particles by heating include a method
in which organic polymer particles are dried by circulating a dried inert gas

30 (e.g., nitrogen, argon, etc.) at a given flow rate while heating, or a method in
which organic polymer particles are dried by heating under reduced
pressure.

[0110]

There is no particular limitation on the order of bringing (a), (b), (c)

35 and (d) described above into contact with each other so as to obtain modified



contact with (c) to obtain a contact product and the obtai ned contact
product is brought into contact with (a); <11> an order in which a contact
product of (c) and (d) is brought into contact with (a) to obtain a
contact product and the obtained contact product 35 is brought into contact
with (b); and 44 <12> an order in whicgfya contact product of (c) and (d)
is brought into contact with (b) to obtain a contact product and the
obt ai ned contact product is brought into contact with (a). The
contact order is preferably <1>, <2> <3> <5> <11> or <12> 5 descri bed
above. ThepwiiﬂlaéB ofthe presenfaimventionr apd sramarlep pltheerder inglide[the) 1]

Such a con : nt is preferably carried out under an inert gas
atnnsphereﬁgﬁkuhéﬁgggﬁ%nt_tenperature IS us %Ily from-100 to 300C, and

pr ef er abl y<1¥ @i o180r i ool a ndack peadwshof {mad s baPRght Mgmeentastn nut e

to 200 hougSyh g, BHEfRM LB Makt BROdhf:t BrdUiHRSoHt Qi P MEE proctifch i@ treat ment

may be carried out using a solvent, or these conpounds nmay be directly
br ought? i nbrpughitintq contakt @ath(@% her without using a solvent. [0112] A

sol vent whigd JiSoidelih Witich® eodtiks ptsduct GH)Xa)dasE (B)B8brahsNeiBGohbacont act

product s there?f Is_used as the solvent._ However, &; descri bed above, when
the respecwitle(ddapbtainsa sprtast pypfuct andthophtadpedcontach PEOGIGEE in a

stepw se NBRREIht iRt OBt waBtlPddl e of reacting with a certain conpound in a
certain stage can be used in anot her stage.if tﬂg(gol ent does not react
with each © ef An anicher cantageprodnet of §2) and (Qgp peErnehivibe coBtasted in

each st@p &Sti (9 tdeald a dbhfR% SRbdusDLIRs obfaihbe contaceplrodnel iwde _
nonpol ar sol vents such as anaﬁll(@phatl ¢ hydrocarbyl solvent and an aronatic

hydr ocar by Preughfdnto copi@cp s bl vents such as a halide solvent, an ether

based sol vent,arpdrdlGARChicRAS 86htnet Yestuct f Memed {(4)ds ddosgh/Bith cofitact
car bonyl - basﬁ;:lF ol v%nt., a phosphori.c acid, derj i nitril e-based

i vatiye,
sol vent, a%@ % (‘E%Wp%&ﬁﬁ?acéﬁ”aﬂ’ﬂﬁea%ggl%%Ob?ﬂlgﬁ%t‘zoﬁ tRTedvet S conpound.
Exanpl es t Besesit inf6 boniicalwripla@); ¢ hydr ocar byl sol vents such as but ane,

pent ane, hexane, hept.ane,. octane, 2,2, 4-tri.neth tane and.cycl ohexane;
ar omat 2 h§g?(?€h?¥9§ﬁr 1§d’f’b¥§%t%°%%@ﬁg§§°q:}écﬁi’ég§, a'gé)k@]ﬁg’rgﬁgﬁgﬁ%)ncé@tﬂ% i de
sol vents sugth & tdi cbishiaf wBhtesierodifl awd chebbeaiaed ebhtasdfpadduct is

1, 2-di chl of oet hane, 301 Z_di'%g tet hane,

1,1, 2-t ri cRF#gAt NS0 s0Rtack MW hane, tetrachl oroethyl ene, chlorobenzene,
br onobenz ere>atitotediiahk hichbe oaetet pesdwrt-dfdskand ¢ vartmughe intwscotitaet hy|

oLher 9L ShBShralt s SRR Sty B LU Ak arottdne. oo
met hoxy@t hpetdierintd ebntdeyadviohbyn and tetrahydropyran; al cohol - based
<7> an order in which a contact product of (b) and (c) is brought into contact
with (a) to obtain a contact product and the obtained contact product is
brought into contact with (d);
<8> an order in which a contact product of (b) and (c) is brought into contact
25 with (d) to obtain a contact product and the obtained contact product is
brought into contact with (a);
<9> an order in which a contact product of (b) and (d) is brought into contact
with (a) to obtain a contact product and the obtained contact product is
brought into contact with (c);
30 <10> an order in which a contact product of (b) and (d) is brought into
contact with (c) to obtain a contact product and the obtained contact product
is brought into contact with (a);
<11> an order in which a contact product of (c) and (d) is brought into
contact with (a) to obtain a contact product and the obtained contact product
35 is brought into contact with (b); and



35 solvents such as nethanol, ethanol, 1-propanol, 2-propanol, 1-butanol,
2- 45 butanol, 2-nethyl-I|-propanol, 3-nethyl-1-butanol, cycl ohexanol,
benzyl al cohol, ethylene glycol, propylene glycol, 2-nethoxyethanol, 2-

et hoxyet hanol , diethyl ene glycol, triethylene glycol and glycerin;
phenol - based sol vents such as phenol ang p-cresol; carbonyl -based sol vents
such as 5 acetone, ethyl nethyl ketone, cycl ohexanone, acetic anhydride,

et hyl acetate, butyl acetate, ethylene carbonate, propyl ene carbonate,

N, Ndi met hyl f or mam de, N, N-di met hyl acet am de and N- et hyl - 2- pyrrol i done;
phosphor i c<h2+ dndendey an whish sueshitast nmmpﬁw)@m&sﬁm %@%ﬂdnﬁ@i ani de and

triethyl phosRRaLSh @)kh iolbfﬁiilﬁa*é @%ﬂ%\% ??Méct%&ﬁf‘t@eso@&?ﬁé’d‘ bbhidce prdduct
propionitrile, succinonitrile and benzonitrile; nitro conpounds such as
ni t r onet haisebraughbintootsmtaenwithai@ ne- based sol vents such as pyri di ne,

i peridi ne and i Ne: . h i | f oxi d
pr peridi Fg%%?ﬁ%%r&&dlweffwabqy@ﬁyQ%» 2geN«§s, di ehpwiasul foxi de

and sul fol ane. en a contact product.  (f) produced by bringing the

conmpourids describedmbaved (e ¢omtactcomtesds Partpuleabhprsioeably <25 Jught- i nt o

cont act mﬁkﬁ_ﬁ@e particles (d), nanely, when the contact product (f) is

produced in Hhe respective nethods of <1>, <3> and <7> descri bed above, a

sol vent (sl) is Drelarcaptgctitreatinenkisprefenably catded ouf pypdes gt

aromati c hyge 2686 er20 T VgRhtAEnEtBbeRATRE is akyENY frdf 1160 to 300°C, Wen
produc

t he contac (f) is brought intg contact with the particles (d), a
sol vent (s2ndiprefarabby apmy &9 Wof%’ C‘so|%@ﬁrea’m@nﬁme\}%Pﬁeg{ltfr%ilchar dt,
"Sol veryg s andudoty 206 s’hoﬁ&@,%{@Ei‘éfeﬁ}ﬂ?rﬂ'&mqmﬁiiﬁhféé'to Zuhedrs. BuchGH

Verlag (1988)) or the |ike is_known as an_indicator which represents the
pol arity ofreglmessmyanbe canged oy uFEng asglyemty P EhesgLompRpR miaﬁgm

foll owi ng gneeug!irbigRi R 18onesst WAYhEHNhGbthet wvitleddt @dihard solpssf. er red.
Exanpl es o pol ar sol vent include dichloronethane,

th
di chl or odi _EQUc?jonet hanechl orof orm 1, 2-di chl oroet hane, 1, 2-di bronoet hane,
301, 1, 2-tri chl or a-dblverd Whidd 1aheet faGe, (W) et Adhdes@thdy hbowes and

oo o e presbanrene, -4l ovebenens HRLAV chicry et v
ani sol e, 1gfotk G¥BEE thd réspedtiveiddgpmidtanae HicagBt iRtdenteatiny i dewh,
'[2_6'[[3:: ggggg?gt re?xgi@t %ggp%vhl)ég rn(1)£1¥1r1e6}rr,] 'a SO ;[fgr?tngelp’ab% Q Ir']é)a{c’tinlg_ RiPE Iggll't’ain
,compound in a, certain stage can be used in another stage if the solvent does
not react with each compound in another stage. That is, the solvent to be
20 used in each step is the same or different. Examples of the solvent include
nonpolar solvents such as an aliphatic hydrocarbyl solvent and an aromatic
hydrocarbyl solvent; and polar solvents such as a halide solvent, an ether-
based solvent, an alcohol-based solvent, a phenol-based solvent, a carbonyl-
based solvent, a phosphoric acid derivative, a nitrile-based solvent, a nitro
25 compound, an amine-based solvent and a sulfur compound. Examples
thereof include aliphatic hydrocarbyl solvents such as butane, pentane,
hexane, heptane, octane, 2,2,4-trimethylpentane and cyclohexane; aromatic
hydrocarbyl solvents such as benzene, toluene and xylene; halide solvents
such as dichloromethane, difluoromethane, chloroform, 1,2-dichloroethane,
30 1,2-dibromoethane, 1,1,2-trichloro-1,2,2-trifluoroethane, tetrachloroethylene,
chlorobenzene, bromobenzene and o-dichlorobenzene; ether-based solvents
such as dimethyl ether, diethyl ether, diisopropyl ether, di-n-butyl ether,
methyl-tert-butyl-ether, anisole, 1,4-dioxane, 1,2-dimethoxyethane, bis(2-
methoxyethyl)ether, tetrahydrofuran and tetrahydropyran; alcohol-based

35 solvents such as methanol, ethanol, 1-propanol, 2-propanol, 1-butanol, 2-



35 butanol, 2-nethyl-1-propanol, 3-nethyl-1-butanol, cycl ohexanol, benzyl
46 al cohol, ethylene glycol, propylene glycol, 2-nethoxyethanol, 2-

et hoxyet hanol , diethyl ene glycol, triethylene glycol, acetone, ethyl nethyl
ket one, cycl ohexanone, acetic anhydride, ethyl acetate, butyl acetate,

et hyl ene carbonate, propyl ene carbonatey N, N-di et hyl f or mam de,

N, Ndi et hyl acet am de, N-nethyl -2-pyrrolidone, hexanet hyl phosphoric acid
triamde, triethyl phosphate, acetonitrile, propionitrile, succinonitrile,
benzonitrile, nitronmethane, nitrobenzene, ethyl enedi an ne, p ridine,

pi peri di nebytamel pPron¢thel- loprepangl, metbyl-dduinnok eyeloharanolrhenzd vent (52)

| s more pr chlépleifh}ﬂl'eFEtngﬂol% pierﬁhglﬁijaw %@%oxy@%héﬂ(ﬂr opy| et her di -

10 butyl e ani'sol e, "1, 4-di oxane

di met hoxy et etlmmlzdwéhﬂ@m@ Y@qéetm@a}ly leng glé(ﬁ@d?’é‘i S}Y&HHUP é’he%%/dr opyr an,
met hanol , ﬁéé@@lv?&tspéﬂ:ﬂ (% JHPLPaRedol; éﬁx@)‘éh?PBhse(?sol%'ﬁ%nﬁloh as

2- et hyl -I pr opano ut anol, cycl ohexanol zyl al cohol
ethyl efie ghsatone, eihypyneihel épm cyclohexapdyRtacgkis|ianhydr %% hvhaeatatmol |

di et hyl enehﬂ%ﬂ%bté’c‘é éfﬂﬁéﬂé’k&%n&lté(gﬂopywﬁetéﬁ%bﬁété/ Nomef er abl y di-n-butyl
et her, tert-butyl” ether i oxane Qﬁ'trghydrofuran net hanol ,

et hanol 1 pn@ﬁgﬂ&rmegn&e@%%dlmgd}jﬂ@%gml FRsthyl-2-pyrrolidone;

2- et hyI - | pREQRAAY acid- d@i“i‘mﬁvés &i&h@heﬁm@ﬂ%‘l hegsnatio a@lﬂdarmiﬁide
preferably tetrah propanal 2- propanol .

dr of ur an, n
20[ 01151 ~and trlePgYh% %ﬁp%)@t%yo%%rl a?%f ﬁ‘glé?en&%sﬁ%a% ferQRit rt1§’2) a ni xed

sol veni of (ﬂﬁoﬁﬁlrﬁé SRcMRIHi 130 8] BYBraGanRY |n1ﬁ@|d()ﬁfﬁounmasxﬁihl ahatic
hydr ocar by sol vg&t ‘and the@romtl c hy dr car(f%/Fé sol ven Ilsteg above are
used as t hithgeneghanegndayf ﬁpze@&éﬁﬁP%% B9e% FRVIRBSHCOARIFAYIS t he pol ar

sol vent 25 aAdiding Mﬁ@@ﬁh@ﬂheﬁé}idlwlfuﬁa@mﬁﬂﬁhdﬂguah aexd@nrthel hanol m xed
sol vent, g]rfx /et(ﬂ? n]g m xed sol vent exane/ | - propanol m xed sol vent,
a hexane/ 28 9&;51@ Yiojagg| vent, a hept ane/ met hanol m xed sol vent, a

hept ane/ et fgrugd] m xed solvent a heptane/l-propanol m xed solvent, a

hept ane/ 2- pr opan m xed Lvent a ne/ anol ed sol vent , \a 30

t ol uen¥? et hanol %b(%‘&aéﬁp tprogu{:‘b ﬁ &r%bgﬁﬁlgu?ﬁ o %IBP%H@ s (g);

t ol uene/ 2- )opah @) intoeshtaet W@tﬂieac&l dMieﬁ'rle/bm‘Bﬁ@}atnﬁito mfbnmttmlthethe a

xyl ene/ et hanol.

e o e A ok o SRR BLERREEN T R ARSI, e °
hexane/ met h@spﬂctwemdt}mls\cffmp a;SDea(r&dleﬂetdmnnlbemabede,sa)lsw]@ent (91)35
reptane) el e RSRLSREL STl TSN ¢
20  solvent or ether- based solvent.
[0114]
When the contact product (f) is brought into contact with the
particles (d), a solvent (s2) is preferably a polar solvent. The ErN value (C.
Reichardt, “Solvents and Solvents Effects in Organic Chemistry”, 2nd ed.,
25 VCH Verlag (1988)) or the like is known as an indicator which represents
the polarity of the solvent, and a solvent satisfying the range of the
following inequality expression: 0.8 > ErN > 0.1 is particularly preferred.
Examples of the polar solvent include dichloromethane,
dichlorodifluoromethanechloroform, 1,2-dichloroethane, 1,2-dibromoethane,
30 1,1,2-trichloro-1,2,2-trifluoroethane, tetrachloroethylene, chlorobenzene,
bromobenzene, o-dichlorobenzene, dimethyl ether, diethyl ether, diisopropyl
ether, di-n-butyl ether, methyl-tert-butyl ether, anisole, 1,4-dioxane, 1,2-
dimethoxyethane, bis(2-methoxyethylether, tetrahydrofuran,
tetrahydropyran, methanol, ethanol, 1-propanol, 2-propanol, 1-butanol, 2-
35 butanol, 2-methyl-1-propanol, 3-methyl-1-butanol, cyclohexanol, benzyl



xyl ene/ met hanol m xed sol vent or a xyl ene/ethanol m xed sol vent. The m xed
solvent is nore preferably a hexane/ net hanol m xed sol vent, a
hexane/ et hanol m xed sol vent, a tol uene/ nethanol m xed solvent or a 5

t ol uene/ et hanol m xed sol vent. The m xed solvent is nost preferably a

t ol uene/ et hanol mi xed solvent. The contgnpt of an ethanol fraction in the

t ol uene/ et hanol m xed solvent is preferably within a range from 10 to 50%
by vol une, and nore preferably from15 to 30% by volune. [0116] 10It is

al so possible to use a hydrocarbyl solvent as the solvent (Si) and the

sol vent (s@cohel, athdeneglycolvpropiilanteglyeel 2cmepheeisthand), i oduced by

bringing (ak, | E ot kS jnto
contact with (. gg?haﬁ’%qnze?%%hﬂld%hg ﬁgej r e’zﬁté%?ﬂly}/%eﬁ%?ﬁ%%?eﬁongii‘%}{yggg@%r% <7>
descri bed ktfowne, cydlohenanangs acetihanbrierider ethyd acetate eyl acel@tpr oduced

cont act prggjﬂ,q i i WA ' -d) afte
bringing (a), ﬁ%‘%&nﬁ %tiflﬁkl gféf:ngnc%ggg?ﬁ%ﬁ, %q:’g]a}:ﬁhﬁlgﬁ%%mﬁ]ﬁidgé?ﬁg.)The r

time i $ préfeetdnilgcatpnyide Nonsthidig-gyriphdensy Bexamsthylphesphorieadidhoyr s,

and most pfﬁé&ﬁ@é’,|t¥i§th9f‘%ﬂo§;ﬁla¥e,h£’¢értonﬁe¥‘ﬂé‘ ﬂﬂ&?i&ﬂﬂﬁ?é}tsu@éiﬁdﬁﬁhlé,f) is
brought info contact with the particles (d), e tenperature at that tine
i s usual | yoenzsmitrippmitremeghanemitrateazgneethylenedpming BFedingnd nost

preferabl y,fy0Mind 0endRhbPGe, HoRethlylIstlfoRelcase sQlfoldtn. W solbent 6By, <9>,
<10>, <11> and <12> descr| bed. aboy e ghove noFQWIar sol vent and

d. above, any. o h
the above Pomare §6¢f9§%blyd%iﬁleébyh§@@.r’ %‘?éhﬁi)ﬁ‘%‘tﬂra LEHRPEN rpiiEf"lérred. The
reasong s Bﬁtﬂ%ﬁéﬂ,%@ﬁguft@i«t—bﬁﬁﬂ;é@har,mé@l@; 1pr-@idaheof,2¢a) and (c), or a
e

contact product produc by bringi ng ont act product. of (a) and (b) into
contact W @%m?@)oxé’éaﬁﬂﬂy)bl%@hmﬁﬁ@‘ﬂ%%ﬁ%q%ﬁi th%h?f(ﬂmiu%éol) ar sol(v)ent . in
a case WhefhriByd®pyshs, mdtRaRslacthaibls ygirephitble2-ifopatol; drbaginody 2duct s
are fornmed, the _thus formed contac roduct.s are.precipitated on a surface
of (d) andeF@%g'én%@ﬂlik%?@%%ibif“?%gﬁl'l?‘it@@oi’dﬁylc Exasiol There is no
parti cul ar pbh#flhRohel ¢2hylehe gagwnpr@ylém glyeﬁh@hde\thoﬁymthauntj@of (a), (b)
w th.each other. \Wen a

ﬁg?ag ci%? ?%%X?’Eﬂ}éggﬁt\;a}étgﬁg%ﬁé% Qobetl(?lnqttggfeg’%t %%q}dgagt%cq 8™8e brought into
contact wi phefeaghlyalinebutyl @tbhevmedtliyl-feet-butyl etheral 4odioddné,a) (b) (c) =1
)éegé:r : Le:jsB%Irrg&keréxr'o%gré&axgneklhgr{]o , 5thsalf1% ,t f%&'(‘)&;xllc}ll, §aﬁr|0183fa§{oll,:(ir'l%!tla%oi,jﬁ-
butanol, 2-methyl-1-propanol, 3-methyl-1-butanol or cyclohexanol, and most
preferably tetrahydrofuran, methanol, ethanol, 1-propanol or 2-propanol.
20 [0115]
It is also possible to use, as the solvent (s2), a mixed solvent of the
polar solvent and a hydrocarbyl solvent. The aliphatic hydrocarbyl solvent
and the aromatic hydrocarbyl solvent listed above are used as the
hydrocarbyl solvent. Examples of the mixed solvent of the polar solvent
25 and the hydrocarbyl solvent can include a hexane/methanol mixed solvent, a
hexane/ethanol mixed solvent, a hexane/1-propanol mixed solvent, a
hexane/2-propanol mixed solvent, a heptane/methanol mixed solvent, a
heptane/ethanol mixed solvent, a heptane/1-propanol mixed solvent, a
heptane/2-propanol mixed solvent, a toluene/methanol mixed solvent, a
30 toluene/ethanol mixed solvent, a toluene/1-propanol mixed solvent, a
toluene/2-propanol mixed solvent, a xylene/methanol mixed solvent, a
xylene/ethanol mixed solvent, a xylene/1-propanol mixed solvent and a
xylene/2-propanol mixed solvent. The mixed solvent is preferably a
hexane/methanol mixed solvent, a hexane/ethanol mixed solvent, a

35 heptane/methanol mixed solvent, a heptane/ethanol mixed solvent, a



m-y - 2z | <1(1) wherein min Fornula (1) represents the valence of M 5y
in Formula (1) is preferably a nunber of 0.01 to 1.99, nore preferably a
nunber of 0.10 to 1.80, still nore preferably a nunber of 0.20 to 1.50, and
nost preferably a nunber of 0.30 to 1.00. Preferable range of z in Fornula
(1) is determned by m y and Fornmula (4. [01191 10Conpounds (a) and (d)
are each used in such an anount that the nunber of typical netal atons
derived fromthe conpound (a) contained in the nodified particles (I) is
preferably 0.05 nmol or nore, and nore preferabki fron10 1 to 20 mol ,

I

expr essed tojuenpimeshanohumizrd selverha tojuerelpthancl mixedfOl¥a, §r am of t he

pr oduced 1 r h t t
proceed m@gbﬁé%@%ﬁbl %%ggd %geg% ?%%a%qgné@twéelgﬂtngb&da%;ﬁﬂ | g‘}f)érag? elr ggl yO

added aftemlx%sql@ﬁn‘atetnnor%m Bl We%b%%’é‘ﬁ%b@@o RXeheolyeRbithg step, a

sol vent hayl figh AefHa9i3] P&kb&%@l@%‘t“& tbl%e%l%ﬁ@t!}?alﬂo)l i@l selveds dr achi eve a
hi gher tenperature. In the case of carryd{%(g out . t he heat,i ngolstep t he
V

sol ventd useduene/sthancd mixedi Sﬁ’éVeéXtep ﬁ“&ym ableld BYPSLPARIBELIE S vent
having a highehe/BaididImBRUNolvd 12 The content bhah Rehawsli frh@topad thel es (1),

as a result of the contact treatnent, onpounds b) nd/ or
(d) as rawolaees/pPEhanalayixedmolyeniss pve ab r WadHR @ ]ﬁ?r(rlg?uft?é’ jr%\%\%%@ t he
produced bﬁhﬁﬁepﬁﬁ&hﬁh@%ﬂ%ﬁ%aﬁhﬁﬁﬂhﬁﬁS&@@bﬂ6b@&h@ﬂm@o as to remove the
unr eact ed E]ﬁ@h:(:t fromthe produced nodified particles (1). A solvent to be

used to wa e nodified particles (1) may be the same or different used
to proguce the nRdisfdleslpesyibleCioasse(d hydﬂ'dtﬁrbpﬁak(ﬂtr@ldt pathé s«blesmi (91) amd

preferably washed u - an | gas .30 at nos t

i s usual | ythe Ve&b@%&nﬁo@eﬁ %iﬂdl W?’é%bF}é%F‘S’Pt%Fg %QEEQ 1500 &ngrhgnag;ﬁu lrjui:je

E l) miob shgzgghlgmé (DMB) A endorcot@Bcthwithseacknethier & emlng}yt 1fnlt@ﬂbﬂt31clm nut es
in a

state vvher@W%éBHBBWbédnﬁlep@rsP?@F%esm(eﬁ’ ‘if{%r){%&t%} <§17r>teﬁgsec(ﬂ ted and

anor phous ghovd. N nPEdik c&se&The shorter the time until the produced contact product

15 () is brought into contact with the particles (d) after bringing (a), (b) and (c)
into contact with each other, the better. The time is preferably from O to 5
hours, more preferably from 0 to 3 hours, and most preferably from 0 to 1
hour. When the contact product (f) is brought into contact with the
particles (d), the temperature at that time is usually from -100°C to 40°C,

20 preferably from -20°C to 20°C, and most preferably from -10°C to 10°C.
[0117]

In the case of <2>, <5>, <6>, <8>, <9>, <10>, <11> and <12>
described above, any of the above nonpolar solvent and the above polar
solvent can be used. The nonpolar solvent is preferred. The reason is

25 considered that, since a contact product of (a) and (c), or a contact product
produced by bringing a contact product of (2) and (b) into contact with (0
commonly exhibits low solubility in a nonpolar solvent, in a case where (d)
exists in a reaction system when these contact products are formed, the thus
formed contact products are precipitated on a surface of (d) and are more

30 likely to be immobilized.

[0118]

There is no particular limitation on the amount of the respective
compounds of (a), (b) and (c) described above to be brought into contact with
each other. When a molar ratio of the amount of the respective compounds

35  to be brought into contact with each other is assumed to be a molar ratio



49 float at the upper portion of slurry, in the case of the above washing
treatnent, so as to obtain nodified particles (1) having a uniformparticle
di anet er and shape. [0123] 5After the contact treatnent or the washing
treatment, the solvent is preferably distilled off fromthe product,
followed by drying the product at a tengpgerature of OC or higher under
reduced pressure for 1 hour to 24 hours. The drying treatnent is nore
preferably carried out at a tenperature of 0OC to 200C for 1 hour to 24
hours, still nore preferably at a tenperature of 10 10C ho 200C for 1 hour
to 24 hour@): b)rt(cﬁu|larYyprteﬁ@¢afﬂrpeE§h@xé &rathstangplly setisy 160C for 2

hours to 1 {5¢1) Y HBé pRIgFerably at a tenperature of 15C to 160C for
4 hours toﬁ(ilgﬁHou(rs) C Exanpl es of a net od for producing the nodified

particles (1) |s|1115“§dé?,-é|h<bbd in more detail Bélow by way of a case where

M is a Z'%e?élﬂgﬁl Mleox%?m%om@eﬁﬂs)seh@s thetvalehbs b wpr ophenol , the conpound
(c) is water I's_silyica. tetra ydrg@brlan aé?a soI vent, a

sol uti én of di et.‘ﬁylll AL ﬁﬁ%’@)ﬁi@éelia@ Badeympees {19 8P ri08T%r xt ure (1).
A ter cool  ngetdity @ ffﬁﬁh‘b@r Gitb 1t03to313803st4115néfé Iﬁiéf@fa{miﬂ enehmibsr a6 dexd

dropwi se to the nixture (1) an 20 quB a H baf %bon t he anount
of di et hyl ti#8, a@dfr@%ﬁl%reﬁ@rﬁtbén’érz%l €¥ § é@é@ t Prefergblenangeidgre (2)
at room t ePRLALUL(fAS dbesth t0 zmmmulm) hermor e, water |5 added
dropwi se t m xture (2) in a 0.5-fold nolar anobunt based on the anount

of di et hyl POAWZ to forma mxture (3), followed by stirring the mixture (3)
at roofy t enper at GBﬁlﬂoﬂhd@;Qaﬁhﬁat(a)Sa?&ea@ ddehiugsseh Ahemothetlst thent i s

distilled off fromthe Xt u i S obt ed. , The,pr oduct
is dried apum%&war Lat%?égéWEfog‘?mggﬁﬁﬂp@%{’dﬂf%Bmﬁ ngdiBonent
(1) is O?t \(ﬁ%“ﬁﬂ)dlﬂ-@(l f)ébﬁié‘l’é@{(l)ﬁ@@r@fdiablﬁ 0038 Iﬁhﬁal@d?ﬁdretantdtfmhoseol IS (2
conponen xt ur stirrin €. 7 xture

at 40C forpﬁefﬁb%lg (frPrg} ?5 @ﬁ‘ﬁde’%‘i‘?ﬁﬁ Yt%)m?léréﬁl B a?%tg}(? The solid
conmponent éﬁlcabmwﬁmm@ pér gﬁm@ﬁyﬁémwmdamddiﬁmhpdrmddséw 120C under
reducgill,5 mtq]e for hours. Thus, the nodified particles (1) of the

prese on can be produced. [0125] 50 Formula E3{-Al (E3)-0-}cAl E32
i s/are preferabl YnUﬁ@éi‘ wsalldve thkushoxane pteeedsrdrd quickdy, @ bpating stap of

ool 1 o0, PR SLES: (ool 58 LORMIOc. B0 A B9, SRl paresnl 2
same or di Heedrédd aleoves priastdiat lsesetimg) stagy, aoa‘ol@nirhamng a high boiling point
is preferably used so as to achieve a higher temperature. In the case of
20 carrying out the heating step, the solvent used in the contacting step may be
replaced by another solvent having a higher boiling point.
[0121]
In the modified particles (I), as a result of the contact treatment, the
compounds (a), (b), (¢) and/or (d) as raw materials may remain as an
25 unreacted product. However, the produced modified particles (D are
preferably washed so as to remove the unreacted product from the produced
modified particles (I). A solvent to be used to wash the modified particles
(I) may be the same or different used to produce the modified particles @D.
The modified particles (I) are preferably washed under an inert gas
30 atmosphere. The washing temperature is usually from -100 to 300°C, and
preferably from -80 to 200°C. The washing time is usually from 1 minute
to 200 hours, and preferably from 10 minutes to 100 hours.
[0122]
It is preferred to remove the solvent in a state where the modified

35 particles (I) in the solvent are sedimented and amorphous or fine particles



5 and c represents a nunber of 1 or nore. The hydrocarbyl group in
E2 or E3 is preferably a hydrocarbyl group having 1 to 8 carbon atons, and
nore preferably an al kyl group. [0126] Exanples of E2 and E3 i ncl ude al kyl
groups such as a nmethyl group, 10 an ethyl group, a normal propyl group, an
i sopropyl group, a normal butyl group, gn isobutyl group, a normal pentyl
group and a neopentyl group. e is a nunber of 2 or nore, and c is a nunber
of 1 or nore. E2 and E3 are preferably methyl groups or isobutyl groups, e
is from2 to 40, and c is from1 to 40. 15[0127% The above al um noxane can
be producefoafyat/the eprempenisusof sthere iIndhasapapt tqrheve WashH8 on on t he

met hods, aﬂ@a%ﬂ@nﬁé#@éﬁ?%iﬂ%&oﬁﬁe&rp%%i@% (I%ﬁﬁ%gréjﬁﬁﬁ@rﬂ pdrtalknown

met hod. For exanp t m noxane can be produced by bringing a
sol ution, prepetes@ngyshAresol ving 20 trial kyl al uminum (e.g., trinethyl
al um num 1®3] in a proper organic solvent (benzene, aliphatic

hydr ocarbyl, etc.), into contact with water. Further exanples of the nethod
i ncl ud® a net hodAteT Whe epntass treafm e Qnide; @aﬁb%ﬁéﬂt%?%rtﬁﬁépiﬁfné et al

salt contaj fEfQ&kﬂ?ﬁéﬁHe&\@fﬁ‘i‘oﬁﬁb}'&pro@@t@ﬂ%lﬁﬂbﬂ&iy&iﬂﬁﬂg gheprédget)ati it O

OO et b e DO g Lo 25 ALUT DU A L) L1
e O Taacig s ek b o ansepb i o -
particles & ?r@qg%é farol ?‘8}” E%%éaffoﬁlrﬁh%ﬁ 19 %T&f%&ﬁif E‘{; g:te%me?ra%%@?
mforrgg)n{ ;gtd(gm@? F}Zb'?t](g%l( | 'hibé‘?% Mhm&gpamcxuﬁr@mmgémly agfaal uni noxane (e)
KRR RN A N T T e AL
in a sol vept aaethr@dtune dffiesal o1 609Cafee 4 Bouisher B8 hours. :
[0124] |
Examples of a method for producing the modified particles D is
15 described in more detail below by way of a case where M2 is a zinc atom, the
compound (b) is 3,4,5-trifluorophenol, the compound (c) is water, and (d) is
silica. Using tetrahydrofuran as a solvent, a solution of diethyl zinc in
hexane is added thereto to form a mixture (1). After cooling the mixture (1)
to 3°C, 3,4,5-trifluorophenol is added dropwise to the mixture (1) in an
20 equimolar amount based on the amount of diethyl zinc to form a mixture 2),
followed by stirring the mixture (2) at room temperature for 10 minutes to
24 hours. Furthermore, water is added dropwise to the mixture (2) in a
0.5-fold molar amount based on the amount of diethyl zinc to form a mixture
(3), followed by stirring the mixture (3) at room temperature for 10 minutes
95  to 24 hours. Then, the solvent is distilled off from the mixture (3) and a
product is obtained. The product is dried at 120°C under reduced pressure
for 8 hours and a solid component (1) is obtained. Tetrahydrofuran and
silica are added to the solid component (1) to form a mixture (4), followed by
stirring the mixture (4) at 40°C for 2 hours, thereby a solid component (2) is
30 obtained. The solid component (2) is washed with tetrahydrofuran and
then dried at 120°C under reduced pressure for 8 hours. Thus, the
modified particles (I) of the present invention can be produced. |
[0125]
A cyclic aluminoxane having a structure represented by Formula {-

35 Al(E2)-O-}. and/or a linear aluminoxane having a structure represented by



51 In this case, any solvent described in the description of the
met hod for producing the nodified particles (1) can be used, and the
solvent is preferably a solvent which does not react with the al um noxane
(e), and nore preferably a sol vent which dissolves the al um noxane (e).
Specifically, 5 aromatic hydrocarbyl sojyents such as toluene and xyl ene,
or aliphatic hydrocarbyl solvents such as hexane, heptane and octane are
preferred, and toluene or xylene is nore preferred. [0130] The contacting
tenperature and contacting tinme used in the case of 10 bringing th

al uni noxanBoymyly E@%A&@ﬁi'&cm@m%% nygfarpblheasqdins the aBémHtﬁ’iaéWa@ y

sel ect ed. (=Y et gf 1 .1 30308 Gormupiem@lyg f rom
-50C to 15%-%?1 %ﬁg{kg?ﬁqﬁﬁ%’;@ dg?%?%%gl%ﬁﬁcoérﬁjggoc %10 201&:. Par tcgft!é” arly in

an initi al E3eage represpat pduwekrpetrbyi geeen srashiemayy (he eame oy dtferentoy

t enper at ur & $PE8$n4PhS YRPEERR NERTTISRET & tPtesdit® alRuAIFRERED &f mbhe
al um noxane (e) and the particles_(d), which are brought into contact with

each ottherandrcaeppiseatap mHpaet 8L 1 PEAG®uUnt of the al uni noxane (e) is

usual I'y from 0. Ofnt dylP8caRl grafiefreEabl ik @Fefordblyoa 2§ dod@irby BEEb S i | |
nore preferably from1l to 10 mrol, S expressed gi/ al%g% um at ons per gram of
the partiche¥ngd) to Sgpohen ptoms, and gyyeMTeeTIRR RRIBEEY FIOUP- ar e produced by
further usjgi@glhe conpound (A) in the preparation of the nodified particles
(I'1). The transition tal_.co d represented by Fqgrnul a l.or its n-
oxo type transit8h ?%P%Egﬁ‘ggf#%m&ﬁ‘h&r aﬁyqlgggupégu@haSéom%ét}f}&re}&yg 25The
modi figp pantedtEyEsroup, B)ndralieropyDerses] diyidopiaiyigrbtp, ahorinadbangl (e),
the particles (d) an tqe conmpound (A) into contaci with e h ot her using
any Mot hodBTqUP: &0 {SPRREH SBPED( P ECTRIR PSPAYh FORRINY RCOPRRIIZTPRET o8 ()
and the cofp®umeh k) ofeobirehind 0t acomhdet ofvl tor reaeh dwetid B3 aesol vent .

It is also paossihle t se, as the.solvent, an ol vent descri bed. 30 above.
The sol ven’é’&?fér qé?f%?@ﬁﬁ@%“@%%éﬁ%’ %rﬁ)ua)geglf%irton} 2&&‘%&{’1‘? %ngrom

al um noxang t6e)0.and t he conpound (A), and nore preferably a solvent which
di SSOL];’}ES t | um noxane (e) and the conmpound (A). Specifically, aromatic
hydr o by Fvents such as toluene and xyl ene, or aliphatic hydrocarbyl

sol vents such asThexdnee diepiaceamnchmbt aredacel by eheiousdnetdodst ol uene or
35 xylene iI‘?legg isnb rp%];'g&rﬂeacxl'limitation on the methods, and the aluminoxane may
be produced in accordance with a known method. For example, the
aluminoxane can be produced by bringing a solution, prepared by dissolving
20 trialkyl aluminum (e.g., trimethyl aluminum, ete.) in a proper organic
solvent (benzene, aliphatic hydrocarbyl, etc.), into contact with water.
Further examples of the method include a method in which the aluminoxane
is produced by bringing a metal salt containing crystal water (e.g., copper
sulfate hydrate, etc.) into contact with trialkyl aluminum (e.g., trimethyl
25 aluminum, etc.). It is considered that the aluminoxane produced by such a
method is usually a mixture of a cyclic aluminoxane and a linear
aluminoxane.
[0128]
The particles (d) used to obtain the modified particles (II) are
30 particles similar to (d) used in the modified particles (I).
[0129]
The modified particles (II) can be produced by bringing the
aluminoxane (e) into contact with the particles (d) using any method.
Specifically, the modified particles (II) can be produced by dispersing the

35 particles (d) in a solvent and adding the aluminoxane (e) thereto.



52 [0132] The contacting tenperature and contacting tine used in the case
of bringing the alum noxane (e), the particles (d) and the conpound (A)
into contact with each other are optionally selected. The tenperature is
usually 5 from-100C to 200C, preferably from-50C to 150C, and still nore
preferably from-20C to 120C. Particulajjy in an initial stage of the
reaction, these are preferably reacted at a | ow tenperature so as to
suppress heat generation. The ampbunts of the al um noxane (e), the particles
(d) and the compound (A), which are brought into_contact wth each other,
are 10 optional Hnbustase Ty solgent describesd in the deseaindiqneyt the wethad y rom

0.01 to 10f5rrﬂ¥85u0191rgetfh%r1ﬂglﬁﬁécd ﬁ’ﬂt@clés {1 28 H@"@éed and el éoﬁvéﬂ%ﬁ@ preferably

from1l to nmol., expressed al um num at ons gramof the p tlcles
(d). The amﬁfmak&y atﬁwéV%WBm%ddqe@) thsre@%%ﬂyth@ alﬁmlqowel(eb@el

pref er abl yf4@ 'préfetrgbﬁ%) sBRh¢ vitieh HitdolvePie RhehRioxBhy (&Y. orspﬂefalﬁdalgﬂo
pnol, 15 expresSsed by 'the transition_netal atons per gra a?a t he partlcles

(d). [GL33nraeatadyduesarhi exlwppimenchcys toluene and xylene, gy AlEhat s um

conpound (fdidRablylusdebitld SR RI1eS&Me, hByRitd 2d io8tahkaVre@sgafoghdi ni um
conmpound. It is preferabl y an 20 orggnoal m ni um conpound represented by
For mul a [ stoluspean wylearess mpes @Y ofewr®dh wi ndependetly represents a

hydr ocar by[gigodup; each Y i ndependet ly repr esent s a hydr ogen atom a
halogen alon” any g ko, SLOUPL 1 1 KYAOKY SHoUD or, B0 PVl ok argue: ano
pref ergpl ybAny ﬂ@@ahydaugfx@lﬂ@ (BRititBGohtddt withahehnirtirleytE) caﬁdbermr e
preferably an al V|n 1 24.carb t ons é 5o
i ncl ude a AREAYR! %ﬁ%@ﬁte n Bre Y HS‘ﬂJ‘?‘ 01%01%&@@) @ r¢)but yl
group, an pestordhlly fesraupo°@ ta-ll?»eX&J afd atil mare prefehyblyeltyin @t)eono a n-octyl
orou and Ui b1 6, ans oreter st an, sl i 8 (R LR

reacted at a low temperature so as to suppress heat generation. The

15 amounts of the aluminoxane (e) and the particles (d), which are brought into
contact with each other, are optional amounts. The amount of the
aluminoxane (e) is usually from 0.01 to 100 mmol, preferably from 0.1 to 20
mmol, and still more preferably from 1 to 10 mmol, expressed by aluminum
atoms per gram of the particles (d).

20 [0131]

Modified particles (III) are produced by further using the compound
(A) in the preparation of the modified particles (II).

The transition metal compound represented by Formula [1] or its p-
oxo type transition metal compound dimer is used as the compound (A).

25 The modified particles (III) can be produced by brining the
aluminoxane (e), the particles (d) and the compound (A) into contact with
each other using any method. It is preferable that the aluminoxane (e), the
particles (d) and the compound (A) be brought into contact with each other
in a solvent. It is also possible to use, as the solvent, any solvent described

30 above. The solvent is preferably a solvent which does not react with the
aluminoxane (e) and the compound (A), and more preferably a solvent which
dissolves the aluminoxane (e) and the compound (A). Specifically, aromatic
hydrocarbyl solvents such as toluene and xylene, or aliphatic hydrocarbyl
solvents such as hexane, heptane and octane are preferred, and toluene or

35 xylene is more preferred.



53 chlorine atom The al koxy group in Y is preferably an al koxy
group haying 1 to 24 carbon atons, and exanpl es of the aokoxy group include
a met hoxy group, an ethoxy group, a n-propoxy group, an i Sopropoxy group, a
n- but oxy group, 5 a sec-butoxy group, a tert-butoxy group, a n-pentoxy
group, a neopentoxy group, a n-hexoxy ggoup, a n-octoxy group, a n-dodesoxy
group, a npentadesoxy group, a n-icosoxy group and the |like, and preferably
a met hoxy group, an ethoxy group or a tert-butoxy group. [01361 10The

aryl oxy gr up in Y is preferably an aryl oxy group having 6 to 24 carbon

atoms, andl(d | es of the aryloxy group include a phenoxy group, a
2- et hyl phenoxy PhO¥Pnt Rt 3 n@ﬁéx&'ﬂﬁf@éﬁd%ﬁt&bﬁrﬁg ﬂndaeaéaa ﬁhﬁ{@é@éegffoup a
2, 3-di et hyl phenoxy group di met h

di met hyl ph yiggﬂmplunamxensu(ﬁ%ttm Ipaﬁéﬁ&%ﬁb% 3he e&O@P@unﬁs(A) into
f[jlr rente'?ﬁl Fgﬁde}ﬁg}ft %ﬁr}gﬁac}ﬁoﬁle@ e Bt fh‘ﬂa{]?h I é‘dtﬁgi(oﬂl‘ﬁs (;cﬁm%e@aﬁ‘ure is usually
trimet r%l pﬁ@ﬁbxﬁflﬂg EZ()Q;CQ P!egl'ﬁé Y:@E’Wyy] g ﬁ(gpoagd s(;ﬂﬁm@rg
trimethyl ppfé}@@blgrfp&ﬁ -260°B 14,1208 C] rr%wl:@p@nowaﬂmum sdade 3f €he5
tetramet hy phenox group, 2 4,6-tetra henox roup 6- 20
Lt 1 amet hy P REHEGH, PR oA R et Ho o anisRy M ORBUR tUAR S PRYP SHERELS
9: gap, a nh@étgg@(/ﬂefiﬁﬁﬁﬁxy 'I@Heoéch@ouﬁgs ?gﬂw @]ﬁﬁm&gﬁgxe)g the particlbdyhpdenoxy
GTouP, 2 S5, KL ILELSORS BLOUR Bt s ARLERONS BB o
nht elt Irl?eiecw bROLA M oGROHP, TRe ﬁﬁﬂiliiﬁtlcvﬂthg ramumn@m%ﬂtd) ﬁ@hbfﬁﬂhy(gr(gﬁ oupl 25 and
b ol kyl oxy bt odamayimgteraply ot Q5 Yo dimel anetil Sneduhiaple Bhm
ar algkylggxy 1@bqppnﬁg§]tﬂl u@@«teﬁgi&bgzﬂlamngnpmm@péﬂgmhmﬂthbgwmmr(dw gr oup,
(23 di mothsTasReng et by Gae LR wt el e R OB a8k Y or up o
(:2)) 5-di rret Eyéfpt’@dy&r@hhpwwatdml an(iZStgl gidrezmylqubbbyfrgm E]ﬂ)ty 200aqupopl,a
(23, a7 TR B brat wesgrognaeFl afops néicein REERY PARBNER Methoxy o
grou p, a (hmA- t ri met hyl phenynnet hoxy group, a (2,4, 5-
Organoaluminum Compound (C)
The organoalminium compound (C) to be used in the present
invention is a known organoalminium compound. It is preferably an
20 organoalminium compound represented by Formula [8]:
R83A1Y 3.4 (8]
wherein each R6 independetly represents a hydrocarbyl group; each Y
indep'endetly represents a hydrogen atom, a halogen atom, an alkoxy group,
an aralkyloxy group or an aryloxy group; and d is a number satisfying 0 <d
25 <3.
[0134]
Ré in Formula [8] is preferably a hydrocarbyl group having 1 to 24
carbon atoms, and more preferably an alkyl group having 1 to 24 carbon
atoms. Examples of R6 include a methyl group, an ethyl group, a n-propyl
30 group, a n-butyl group, an isobutyl group, a n-hexyl group, a 2-methylhexyl
group, a n-octyl group and the like, and preferably an ethyl group, a n-butyl
group, an isobutyl group, a n-hexyl group or a n-octyl group.
[0135]
Examples of a case where Y is a halogen atom include a fluorine

35 atom, a chlorine atom, a bromine atom and an iodine atom, and preferably a



54 trinmet hyl phenyl hnet hoxy group, a (2,4, 6-trinethyl phenypmet hoxy group, a
(3,4,5-trinethyl phenyDnet hoxy group, a (2, 3,4,5- tetranethyl phenypnet hoxy
group, a (2,3,5,6-tetranet hyl phenyl ) net hoxy group, a

(pent anet hyl phenyl ) net hoxy group, an (ethyl phenynnet hoxy 5 group, a

(n- propyl phenyOnet hoxy group, an (isoprgpyl phenynnet hoxy group, a

(n-butyl phenyDni et hoxy group, a (sec-butyl phenyOret hoxy group, a
(tert-butyl phenypret hoxy group, a (n-hexyl phenyQret hoxy group, a

(noctyl phenyDet hoxy group, a (n-decyl phenypnet hoxy group, a

( nt et r adecshlppdeyaioret hoxy group, a napht hyl met hoxy group, an 10

ant hr acenyl net homie ARG, SRl HEYIik I@@efe@aslypmfaﬂi&@ FroRplIeENEOXdb 24 oup.
[ 0138] anpl es of "t he organpal uglenum conp Ci%&%re present ed by

For nul a [ 8fayheay %I@@l%,ﬁﬂléi%}?lmﬁlleﬁﬁf ARABOKOER SEQUR 11 ¢1mgt Yr&:ﬁﬁupt ri et hyl
al um num aﬁ'etﬁogv gﬂydp aa HPrBpeky g‘fdurﬂ éwisbbr@ddak?‘ i, hrd- bﬁﬂbs'# Floubd
al um num tri-n-hexyl "al um num and tri-n-oct um num di al kyl al um num

chI ori des 3§6H bz%"’éﬁ &%‘I"ffyla L RUARY SFIWED R’ pe&lt%’%??m%ﬂ G eRARIERFr i de,
-n-pr opy%uﬁ{plrﬂ AWHBxBRY %&bﬁiﬁ,a ﬁtccmogurgydu;alwmdwas@w ddiﬁ‘,a gH i sobutyl

aI um num chl ori de and di - exyl alum nu um num

di chl or i deBeRtadesayy gEQHy|a ﬁllﬂﬁ’ﬁoﬁﬁrﬁrﬂPErﬁWﬂ}EfeﬁL Efﬂ/f pé&ﬁﬁ%ﬂrﬁ 20

di chl or i dep dthBkPRYbu diTbHoRydhe b @y 4 Gsrt irdtbky grédpim num di chl ori de,
i sobutyl um di chl ori de and n- hexyl al um num dichloride; dialkyl

uni
al um num ht@rqques such as dinmethyl alum num hydride, diethyl alum num

hydri dgy di - n- pr opglargldssi gi'd)liﬁphhdY llﬁprefdrab‘lytaﬁ ytylekygrowprhbyilig 6eo 24
di i sobutyl al um num hydrj de angé - n- hex%/ al um num

al kyl (di al REBPR fomks kAR EOHBAYS "Q%Lﬁrpﬁﬁﬂ?xy group, a
net hyl (di eQ%éVByl@hQﬁbX}pg}(ﬁﬂﬂ Byt hiylih h é1603y- drotupx w)4-alethiynhanoxy

i et byt R 2 B0, P B B Ao, 2 25

al kyl (di ar yliméyhylphuﬁbxsugﬁo@;@hz Mmﬂnyﬂ;ﬁhhmixgrgmmp al3 num 30

(r:IrFtpEglnﬁ éﬁ&ﬁ% @Bg Ohﬁglx m?’é’ @%%%yr%tohﬁi %Lﬁré Such as

di net hyl (pbﬁﬁmth)rhﬂiaimxmgmuﬂj m@tmﬁft(rﬂns‘slmlphem)qui'qmzermo&)%m al um num and

0 ey (2R RRSI081) LA AR SEABRI, S e
trimethylphenoxy group, a 3,4,5-trimethylphenoxy group, a 2,3,4,5-
tetramethylphenoxy group, a 2,3,4,6-tetramethylphenoxy group, a 2,3,5,6-

20 tetramethylphenoxy group, a pentamethylphenoxy group, an ethylphenoxy
group, a n-propylphenoxy group, an isopropylphenoxy group, a n-
butylphenoxy group, a sec-butylphenoxy group, a tert-butylphenoxy group, a
n-hexylphenoxy group, a n-octylphenoxy group, a n-decylphenoxy group, a
n-tetradecylphenoxy group, a naphthoxy group, an anthrathenoxy group

25  and the like.

[0137]

The aralkyloxy group in Y is preferably an aralkyloxy group having
7 to 24 carbon atoms, and examples ot the aralkyloxy group include a
benzyloxy group, a (2-methylphenyl)methoxy group, a (3-

30 methylphenylmethoxy group, a (4-methylphenyl)methoxy group, a (2,3-
dimethylphenyl)methoxy group, a (2,4-dimethylphenyl)methoxy group, a
(2,5-dimethylphenyl)methoxy group, a (2,6-dimethylphenyl)methoxy group,
a (3,4-dimethylphenyl)methoxy group, a (3,5-dimethylphenyl)methoxy group,
a (2,3,4-trimethylphenyl)methoxy group, a (2,3,5-trimethylphenyl)methoxy

35 group, a (2,3,6-trimethylphenyl)methoxy group, a (2,4,5-



55 alum num nore preferably trinethyl alumnum triethyl alum num
tri-nbutyl alumnum triisobutyl alumnum tri-n-hexyl alum num or
tri-n-octyl alum num and particularly preferably triisobutyl alum num or
tri-n-octyl alum num 5These organoal um num conpounds nay be used al one, or
two or nore kinds of them nay be used igy conbi nation. [0140] O ganic
Conmpound (D) The organic conpound (D) to be used in the present
|R2\c/:(en'6|) KIQR2I2[52?n\M110 organi ¢ conpound represented by Forrmula [2];

= erein R is a hydrocarbyl group having 1 to 30 carbon
atons whi civimajh¥iabenslmesboxy gehip, 4@,4,@%‘9%?3%68@%3}31”@%9?&’ BEHth@ 1 to

30 carbon @t MWLah1 &tRo dd yedts 4and two R2 group may be the
same or 15 i’?’ errenltaﬁﬁl[ g?.%%fl% ¢ ﬁu%@aﬁ’l gszt’df’the h}){dlrp car Byl %rgup havi ng
1 to 30 caietormatioiphanydmeihyxsharein 5\?h3 01 tRIFRIGELY Ipdenyematigkky| gr oup
having 1 t%m%gs,%%gﬁfhxﬁ%&gﬁlpﬁ@hﬂ BENofRYFouh, SPGhy by Datktabay kyl  group
having 7 to 20 30 carbon atoyri)rxspp I ch may have.a substituent, an aryl group
havi ng 56 t&ro3m, ednmeiepriphensiinethor,eneape 2n UopEeRy abamﬁmtﬁﬂ%v i ke.

[0142] groupE4aFPh €8/ 1he ?m@f}lﬁiélgr SR ah@¥é-BatyllphenPDnea3hbon cdd @i Whi ch

o 55 atieat Yy S DmARALY B70e 30 O KB A ioEH RALOef T ogen
B et £ U e e e o baving 1 0 30
carbon at o??ér%ﬁﬁcé’xphﬁgg’ci p%aﬁ)é‘tyi ?&P@daé}fjﬁpﬁﬁhﬁﬁgﬁgm&é’ %%rélgggfli ?\J'eg? 1atrloaIBgyI
group tavi 88thralcOnyon SHoR Lratp i ddheClik &) atn dp Rafdf il frablyd rmsfosgr grmp30 as a
substi tuenh)lasns(]‘l the Iike.
Examples of the organoaluminum compound represented by

Formula [8] include trialkyl aluminums such as trimethyl aluminum,

triethyl aluminum, tri-n-propyl aluminum, tri-n-butyl aluminum, triisobutyl

15 aluminum, tri-n-hexyl aluminum and tri-n-octyl aluminum; dialkyl
aluminum chlorides such as dimethyl aluminum chloride, diethyl aluminum
chloride, di-n-propyl aluminum chloride, di-n-butyl aluminum chloride,
diisobutyl aluminum chloride and di-n-hexyl aluminum chloride; alkyl
aluminum dichlorides such as methyl aluminum dichloride, ethyl aluminum

20 dichloride, n-propyl aluminum dichloride, n-butyl aluminum dichloride,
isobutyl aluminum dichloride and n-hexyl aluminum dichloride; dialkyl
aluminum hydrides such as dimethyl aluminum hydride, diethyl aluminum
hydride, di-n-propyl aluminum hydride, di-n-butyl aluminum hydride,
diisobutyl aluminum hydride and di-n-hexyl aluminum hydride;

25  alkyl(dialkoxy) aluminums such as methyl(dimethoxy) aluminum,
methyl(diethoxy) aluminum and methyl(di-tert-butoxy) aluminum;
dialkyl(alkoxy) aluminums such as dimethyl(methoxy) aluminum,
dimethyl(ethoxy) aluminum and dimethyl(tert-butoxy) aluminums;
alkyl(diaryloxy) aluminums such as methyl(diphenoxy) aluminum,

30 methylbis(2,6-diisopropylphenoxy) aluminum and methylbis(2,6-
diphenylphenoxy) aluminum; and dialkyl(aryloxy) aluminums such as
dimethyl(phenoxy) aluminum, dimethyl(2,6-diisopropylphenoxy) aluminum
and dimethyl(2,6-diphenylphenoxy) aluminum.

[0139]

35 Among them, the organoaluminum compound is preferably trialkyl



[ 0143] Exanpl es of the al kyl group having 1 to 30 carbon atons of R
i nclude a nethyl group, an ethyl group, a n-propyl group, an isopropyl
group, a n-butyl group, a sec-butyl group, a tert-butyl group, a n-pentyl
group, a 35 neopentyl group, an isopentyl group, a n-hexyl group, a
n-heptyl group, a n- 56 octyl group, a&g-non.yl group, a n-decyl group, a
n-undecyl group, a n-dodecyl group, a n-tridecyl group, a n-tetradecyl
group, a n-pentadecyl group, a nhexadecyl group, a n-heptadecyl group, a

n- oct adecyl group, a n-nonadegy group, a n-eicosy| grou a n-henei cosyl
group, a nahlxmimyh, groveipreferab ys:rzmetlnéﬁlumlaupl tgiefbylealvaisapm. g+ dip, a
n-pent acosl%(utaiq a?Hﬁlﬁnﬂmn tﬂ?@iﬁﬁﬂ?}’éhﬂﬁﬁﬂﬁn &1 HEPHAaSYin usk 8% Bri- r?foctyl

n- oct acosy - nonacos rou a ntriacontyl.  group and t like.

[ 0144] Exaar}mnamvcm m«é parkgulag sbnlpﬁfﬁb?hlﬁérl}SQWtBbah’é?Wé)cr&Fﬂsn\M‘fF h has 10
a hal ogen ?ﬁﬁﬂhﬁﬁna substituent of Rl include a quoronethyI group, a

di fl uorone group, a trifluoromethyl group, hl o hyl group, a

di chl orforret hyI gTbesse omamaéwwmmow%ﬁlaygb ?ﬁﬁ{)ﬁ@ﬁypr V808, a

di‘br onomet %&e%ﬂ&@ofal drh A PIRTRN )k BhiRatiaR. | odonethyl group, -a

di i odonet h roup, a triiodomethyl group, a fluoroethyl group, a 15

di fuoroet h oup, a trifluoroethyl group, a tetrafluoroethyl group, a
pentafluor@ﬁggﬂk(g&ggguna(gbloroethyl group, a dichloroethyl group, a
trichl oroethyl group, a tetrachlor thyI grqrg?gﬁ%genta hloroeth¥ group, a
br onoet hyl groupThaqég@E@ﬁﬁ%@Pﬂﬂn QUEP eRANTgRBLLIOR 1S 2

L et abfprogy, hic GoiyBun x{éﬁﬁé@tﬂté‘%?tﬂ‘%m@lrao[@ a perfluoropropyl group, a
20 perfluor 8 oug\T a perfluogﬁpentyl group, a perfluorohexyl group, a
perfluorooctyl Rb & f | uor od ecyl group, a perfluoropentadecyl

group, a pw}{elreﬁmeué:gwdrgéa% 1 gPoehhViy D6 BOcanbyh agmsmhlah may

perchloropropyl group, a but grou erchl oup, a
per chl or ohBRye ag?‘ﬁl?ﬁtuﬁnbgﬁg c’ﬁlebﬁﬁg ﬁ’ I?f“ﬁg‘lg(,]ﬂ ?@8%&’ 5%//?)508? oup, a
25 per chl ogapeRhaske bite grmntaeﬂerm ﬁﬁ@@ﬂ%@suﬁ ngdpbp.tha same or

perchl orotrigcontyl group, a perbronopropyl group, a perbronobutyl group, a

perbro%pei re&Foup, a perbronohexyl group, a perbronooctyl group, a
per br omododigryi] group, a perbrom)pentadecyl group, a perbronoei cosyl group,

2 Ryl “group havi grmilsS 58 B8 buaRrea BrE R YRE Lo R servi BPRET T or oup
as a subst ifhieRtm Y hRve al sm:tisltlﬂaeﬁt bf Rivéndinds |alrydxlﬂxgﬂ gydumhaumg hto 30
11 et SRR SN ek blE LN LR kR Proybopring 7t
bi gt ri gBt hyBlosddribh eltbivls vghelipnag have a substituent, an aryl group having 6 to 30

carbon atoms which may have a substituent and the like.

[0142]

Examples of the alkyl group having 1 to 30 carbon atoms which may
have a substituent of R! include an alkyl group having 1 to 30 carbon atoms,
25 an alkyl group having 1 to 30 carbon atoms which has a halogen atom as a

substituent, an alkyl group having 1 to 30 carbon atoms which has a

substituted silyl group as a substituent, an alkyl group having 1 to 30

carbon atoms which has a substituted amino group as a substituent, an

alkyl group having 1 to 30 carbon atoms which has a hydrocarbyloxy group
30 as a substituent and the like.

[0143]

Examples of the alkyl group having 1 to 30 carbon atoms of R?

include a methyl group, an ethyl group, a n-propyl group, an isopropyl group,

a n-butyl group, a sec-butyl group, a tert-butyl group, a n-pentyl group, a
35 neopentyl group, an isopentyl group, a n-hexyl group, a n-heptyl group, a n-



57 bis(trinethylsilyDpropyl group, a bigtrimethylsilyObutyl group, a
triphenylsilylnethyl group and the |ike. [0146] Exanples of the al kyl group
having 1 to 30 carbon atonms which has 5 a substituted amino group as a
substituent of RI, include a dinethylan nonethyl group, a
di met hyl am noet hyl group, a di nethyl amfppropyl group, a dinethyl am nobutyl
group, a bis(dimethyl am no)nethyl group, a bis(dinethylam no)ethyl group, a
bi s(di met hyl am no) propyl group, a bis(dinethylam no)butyl group, a 10
phenyl am nonet hyl group, a_ di phenyl am nonet hyl group and the Ilike. [q147]
Exgrrpl es bocbctlvh ek y nEooyp Shen, riyn1decyl grouin R MNSesYs S RIRe 3 1HE8decy

ydr ocar by r StLig- sub NEh | group,
an et hoxyn%ﬁ’%ﬂ’%gggﬁgééga%ﬁgpb%ﬁﬁg%%ﬁyl g@? %ﬁ%@aﬁgggg%%gg%jm&%y? P
group, a nhexadseyherdig, agndepradecyd SrewR ok PRStRYLCY BRI, Hn nonddecy

tert-butoxgmw | 1 QEREPE oo SN RemRI k)1 Pa 12 dBESHORYSIH ngr oup, an
et hoxyet hyf" g (S)lélpr,1 a E?pgougg?et hyl gro%p?lrogllr?’ Fsopropsgg;%t Ih;’I Iglro pl,o a
n- but 0y et Fjeosyl EQHD, B BEEtIRGPIEOND| agr BeptacaskleftouBy ok YREMPEY yr oup, a

phenoxyet h%l‘mﬁf, %%vhe?té@%%?%ﬁ’ddb‘, Rf RRY%Ea@EPLBrouP) a8t -ReNYcosi] REGRY, a 8F OUP, a
20 n- propoXy-n-propyl group, an i sopropoxy -n-propyl group, a

n- but oxy- ntﬂi@WWbm}m aad§bel%’@t- oxXy-n-propyl group, a tert-butoxy-n-propyl
g{ (ﬁup, a p[mrzglgy- n- propyl group, a nethoxyi sopropyl group, an

et hoxyi sopr opy roup, a n-propoxyi sopropyl group, ap i sopropoxyi sopropyl
group, a nbut oxyg§é§m§9§lpf ’@}?%ﬁﬁiylér%‘ég&‘ﬁg{%(gitgg@rc@ﬁanﬁgg‘@ﬁ%"oﬁ%hﬁﬁé >

t ert - by oxyi08saPY o 2sH SWlhsti el 9 R MhskRideaPfluotsmethydgotipeal i ke [0148]

Exanpl es of  the aral kyl group having 7.to 30 carban atops .which may have a
subst i tuen@lfbfommetLﬁzgw’éntréfi‘é‘l’met&yggb(’%\ﬂ OFOFLRYG &8HBof gtoms, an

aral kyl gr gighl§@dtbyl gtoup G aéieRoabeiE gioupha hasmaniwthgygrod) sat om as a
substituent . and the_ like. 10149 anpl es .of, th ral kyl group
having 7 tibIomomeidy! srewe %Frlkﬁqmpﬁﬁthggg@%eﬁwpdwﬁ@ %Cou)f/)’ a
(2- met hyl phasi&RRtiYl c@upUR tridod Gmetiatlprbnp o Yiaoeo iyl growp, a a
(4-met 1hg/ | pﬁ?ﬁggr%g%ﬁl ll gr%{lgfj g’tri?lu(o%bgfhyl group, a tetrafluoroethyl group, a
pentafluoroethyl group, a chloroethyl group, a dichloroethyl group, a
trichloroethyl group, a tetrachloroethyl group, a pentachloroethyl group, a
bromoethyl group, a dibromoethyl group, a tribromoethyl group, a
tetrabromoethyl group, a pentabromoethyl group, a perfluoropropyl group, a
20 perfluorobutyl group, a perfluoropentyl group, a perfluorohexyl group, a
perfluorooctyl group, a perfluorododecyl group, a perfluoropentadecyl group,
a perfluoroeicosyl group, a perfluorotriacontyl group, a perchloropropyl
group, a perchlorobutyl group, a perchloropentyl group, a perchlorohexyl
group, a perchlorooctyl group, a perchlorododecyl group, a
25 perchloropentadecyl group, a perchloroeicosyl group, a perchlorotriacontyl
group, a perbromopropyl group, a perbromobutyl group, a perbromopentyl
group, a perbromohexyl group, a perbromooctyl group, a perbromododecyl
group, a perbromopentadecyl group, a perbromoeicosyl group, a
perbromotriacontyl group and the like.
30 [0145]
Examples of the alkyl group having 1 to 30 carbon atoms which has
a substituted silyl group as a substituent of R! include a
trimethylsilylmethyl group, a trimethylsilylethyl group, a
trimethylsilylpropyl group, a trimethylsilylbutyl group, a
35 bis(trimethylsilyl)methyl group, a bis(trimethylsilyl)ethyl group, a



35 di net hyl phenypnet hyl group, a (2, 4-di met hyl phenyOnet hyl group, a (2, 5-
58 di net hyl phenyOnret hyl group, a (2, 6-di net hyl phenypnet hyl group, a (3, 4-

di met hyl phenyDnet hyl group, a (4, 6-di et hyl phenyOret hyl group, a (2,3, 4-
trimet hyl phenynnet hyl group, a (2, 3,5-trinethyl phenyl)nethyl group, a
(2,3,6-trinmethyl phenynnet hyl group, a (5% 4, 5-trinet hyl phenyDnet hyl group, 5
a (2,4,6-trinethyl phenyDret hyl group, a (2,3, 4,5-tetranet hyl phenypnet hyl
group, a (2,3,4,6-tetranet hyl phenyDret hyl group, a (2, 3,5, 6-
tetranethylphenypneth | group, a (pen nethﬁhghenﬁgnethyl group, an

(et hyl pherlig Imythsdﬁ ropyl Brow sy b U groun, a

(i sopropyl CA-thutiytphenyOret hyl group, a (sec- 10
but yl phenyﬁ uep@lwg??@?? but yl phenyOret hyl group, a
(npentylph thyI group, a (neopentyl phenyOnet hyl group, a

(nhexyl phenyl ) neEﬁX{np%é’é‘theaalﬁgs}I ﬂ‘é RhS b Byl cagbOWBtords which has
(ndecyl phenyl group, a - yheny thy group, a

( nt et r &decy sphetitoeg tfﬁymOgmw aSaaﬁ ﬁ 168 THedTHEy P&iﬁp an 15

ant hr aceny, ﬁéﬂwlaﬂﬁﬂ&aet}?ym%%ﬁ? étdhmetgmmno@t}ghegmhpré)pyl group, a
phenyl buty group, a di ph eny

hyl . gr a ﬁ phﬁnylethyl group, a
di pheny! pr &syethyilamsnorrogybEesin, Ut Wefgw WhetIykeé [ 01501 Exanpl es
of the ar abl%mmgmwarhﬁyd)ﬁfétﬁ A, (éaElQQﬂnﬁitﬁ mmoctdsth&@ gh@sp,aa hal ogen

1
atomas a Su stlﬂggnt of Rl |y ?Tde a fluoro§ﬁa

3- f | uor obebisidi MNYDFIRK r%BBHz@rlblifFlHBp hy, @%‘Mbgﬁtgﬁg‘fw 39r oup, a 3-
chl or qteﬁnZ,Fd\elgﬂfamnoﬁa&mmgﬂﬁﬁb@rdmheasrmmoan&mncgm@@@azml therlgkn, a 3-

br onobenzy] group, a br onobenzyl group, a 2-iodobenzyl group, a 3-
i odobenzyl p, a 4-iodobenzyl group and the |ike. 25[01511

Exanpl es of the Bix{ineobpPthayikyl gbol® h&@nfg’ﬂb@@O%a@thWﬂbM@ whichHsee a
subel1 L ent, o S ADILASE 20 211, BEOLDNOVIR, 0,10, 20 CALRoR ghor. o1
substi t Uengrou’:}ﬂ aal hogkHephPByidid, & - Profoxanbiiyl group, aMnl ch has a 30
T o 008 50, R LSS ST B0 SLOWR MBS LR20
group havi ageft- b@t&;@n&éthbb @i sp ey heihyd grydp Oa:ardlhbmy(eythg'ﬂ grpu@ls a
ggbzglr Lgﬁné{la o>6¥e ﬁyi grou;l AR p]ropoxye%% 5%0196, a{[n %oﬁ%gpoxggalﬁ gr%vb,ng 6to
n-butoxyethyl group, a sec-butoxyethyl group, a tert-butoxyethyl group, a
phenoxyethyl group, a methoxy-n-propyl group, an ethoxy -n-propyl group, a
20 n-propoxy-n-propyl group, an isopropoxy -n-propyl group, a n-butoxy-n-
propyl group, a sec-butoxy n-propyl group, a tert-butoxy-n-propyl group, a
phenoxy-n-propyl group, a methoxyisopropyl group, an ethoxyisopropyl
group, a n-propoxyisopropyl group, an isopropoxyisopropyl group, a n-
butoxyisopropyl group, a sec-butoxyisopropyl group, a tert-butoxyisopropyl
25  group, a phenoxyisopropyl group and the like.
[0148]
Examples of the aralkyl group having 7 to 30 carbon atoms which
may have a substituent of R! include an aralkyl group having 7 to 30 carbon
atoms, an aralkyl group having 7 to 30 carbon atoms which has a halogen
30 atom as a substituent and 'the like.
[0149]
Examples of the aralkyl group having 7 to 30 carbon atoms of R!
include a benzyl group, a (2-methylphenyl)methyl group, a (3-
methylphenyl)methyl group, a (4-methylphenyl)methyl group, a (2,3-
35 dimethylphenyl)methyl group, a (2,4-dimethylphenyl)methyl group, a (2,5-



59 include a phenyl group, a 2-tolyl group, a 3-tolyl group, a 4-tolyl
group, a 2,3-xylyl group, a 2,4-xylyl group, a 2,5-xylyl group, a 2,6-xylyl
group, a 3,4- xylyl group, a 3,5-xylyl group, a 2,3,4-trimethyl phenyl

group, a 2,3,5- trinethyl phenyl group, a 2,3,6-trinethyl phenyl group, a
2,4,6- 5 trinmethyl phenyl group, a 3,4, 54drinethylphenyl group, a 2,3, 4,5-

t et ramet hyl phenyl group, a 2, 3,4, 6-tetranet hyl phenyl group, a 2, 3,5, 6-

t et ramet hyl phenyl group, a pentanet hyl phenyl group, an ethyl phenyl group, a
di et hyl phenyl group, a triethyl phenyl group, a n-propylphenyl group, an

i sopr opy| phangthydebemy) meshy grplipharii6- diethylaberd)nathylseny| ag%dﬂp, a 10

tert-butyl h > I i HE QR ny| up,
n- hexyl pheﬁ{%g@%lr% %%5%1)%1_@8125{111 pﬁlﬁeéhélllt@’rq%ﬁ% a nh%é}??lﬂ Eﬁfgnlfreg?o%éz%;& P8
e

ndodecy! phispethyiphsnylmethel gaatnya Phadyirigetugphanrbpmethyl Siptdug, an
ant hr aceny} ,Sreoei@m%mym%?agﬁ!yl)hﬁth&Péﬁﬁﬂp,@@s@,@éﬁﬁe%ﬂg?@pﬁﬂetﬁypgﬂ)mvi ng

6 to 30 carBon atons has a _hal ogen atom as a su ituent of Rl
i ncludéd a 2-(24%'mm@hyiplgeﬁbﬂa>gpe@y§gmmo@ %ﬁ&?ltegra@%ﬁf}ly Lh?—%ﬂl%?%ﬂenyl
roup, & 2 EmoReS e R B O 2 G D omophenyl

, - u - bropopheny roup, ..a 4-bronophen
group, a .thtﬁﬂﬁlﬁﬁbﬁlﬂ%eéygmﬁthﬁ?gro% g @%ﬁ@ﬁ&h%@?’@aﬁ})%%{%& | group
and the |ikghylfHadDmethyl grotsadh-peopflphBayDmdthgl Sttuglaw ng 6 to 30
carbon atomns Wwhich haigﬁﬁgégatltuted SI

[ | bstit t of R
include a ﬁllsi)lh@@ﬁ(}ﬂ’}éﬁl} IgraPBu%,(n'é"%Vgi rel(}il@é‘??m%’%isgg?ﬁlr?eﬁ%g' g?oup and
the like. BaiRphedyDmethyl giotdTRl @srtHutylshaipl)metiolprbay] agn6 to 30 carbon

atons which ha supstifufed am no group.as a_.substituent of Rl includ
di met hyl anPﬁBBaEﬁW;]S%G ,ul%r%ﬂ)segpﬁgmwﬁgﬁbw%g 1%9{5%3 (y I nclude a

di phenyl amhaephdrylyaictbgl afshg, he(d-bé&slpB&yAkh6thyl group, aExanpl es of the
aryl group havi

oY1 9100 DRSS\ 20 SRR GLOTS MOLE HhR DG ocagvlowy g oup as
n- pr opoxy p ey e @ pHenylum et BpnFopeXx daihthylnetipyl gronpbahoxyphenyl group, a
sec- buj 0XypheIY] S0P AELL: o 3ReRVIRYPERY] SR RGP Y
phenylbutyl group, a diphenylmethyl group, a diphenylethyl group, a
diphenylpropyl group, a diphenylbutyl group and the like.
[0150]
Examples of the aralkyl group having 7 to 30 carbon atoms which
20 has a halogen atom as a substituent of R! include a 2-fluorobenzyl group, a
3-fluorobenzyl group, a 4-fluorobenzyl group, a 2-chlorobenzyl group, a 3-
chlorobenzyl group, a 4-chlorobenzyl group, a 2-bromobenzyl group, a 3-
bromobenzyl group, a 4-bromobenzyl group, a 2-iodobenzyl group, a 3-
iodobenzyl group, a 4-iodobenzyl group and the like.
25 [0151]
Examples of the aryl group having 6 to 30 carbon atoms which may
have a substituent of R! include an aryl group having 6 to 30 carbon atoms,
an aryl group having 6 to 30 carbon atoms which has a halogen atom as a
substituent, an aryl group having 6 to 30 carbon atoms which has a
30 substituted silyl group as a substituent, an aryl group having 6 to 30 carbon
atoms which has a substituted amino group as a substituent, an aryl group
having 6 to 30 carbon atoms which has a hydrocarbyloxy group as a
substituent and the like.
[0152]

35 Examples of the aryl group having 6 to 30 carbon atoms of R1



60 [0157] Rl in Formula [2] is preferably an al kyl group having 1 to
30 carbon atons which nmay have a substituent, and nore preferably an al kyl
group having 1 to 30 carbon atons. 5[ 0158] Exanpl es of the
hydrocar byl group having 1 to 30 carbon atons which may have a substituent
of R2 include an al kyl group having 1 tgyh 30 carbon atons which nmay have a
substituent, an aral kyl group having 7 to 30 carbon atonms which may have a
substituent, an aryl group having 6 to 30 10 carbon atons which may have a
substituent and the |ike. [0159] npl es of the al group having
1 to 30 caisbrdeasphenyheeoumey 2talsd gaomb%ﬁufpbérﬁroap Rzltqlmflgr@@paﬁ al kyl
group havi r 0 bon

at ons whi c h%ylglggﬁgﬁpaa @%;B%%%Pgﬁmlﬂ'& '@Bll%)lglg%%elﬁ% Qa%tg‘}grlil %I%ur%oagﬁ%aw ng 1
to 30 car b&YlyhgEeEp, v@h3 sﬂakgép%tfszﬂ%iﬂ@m%hy&nhe@yé@ﬁom aa-?s%stu tuent, an

al kyl gr Oualﬁ%mﬂghén&f)gﬁﬁqpaar Hars- @%ﬁ{Bﬂth SAJQ&EGI uted ani no group

as a substituent, an al group havi n on atons which has a

hydr ocdr bytwtbﬂ@@ﬁn&kg@%@s&%%&m Bﬁlp(i}eml gﬁ‘?‘&rpa Red#®g 1 to 30 carbon

atons whi C&t?@ﬁe%ﬁghewr £0urfa0B, 26 t@tﬁmhlylmylag&aup h@ 2' 3 k- [0160]
Exanpl es of the alky group havi ng tohygicar on atons oup havi ng

1 to 30 cabatermatnehaRyEETTRRs aPHHPHRRIRY hRRY; gaugu%ﬁﬁﬂ@%?n%gwp,group
having 1 t9d§&1@@;|51@&&1agr@ﬁ§ Mrl@%ﬂ@ﬁeﬁyﬂér@pb%thtp%ﬁﬂ hyl gﬁmmnas a

substi tuent rou avi ng arbon ato

subst i t ut etfORRRIEP ?wpgrgypaasrabmlpbsﬁyfw & w?%y IH’ \ﬂrﬂﬂp’lat o 30
car bon @t ofet Wit§lpHRAT1 erdsir 06 a5dnth Ihhe gl evdussa ﬁe@p&&wh@@ﬂ bufRla

e o e i & Roociy I s e o n#&iwk%nﬂgargﬁ%' h .1 o1,
30 carbon ab@syIpHeIsh dratp Aa hiyebtexdeglphihyd$raup UH staiphteyl gcx@fupRani ncl ude a
hydr oxynet h rou h ethyl group, a 2-hydroxyethyl group, a
1- hydr oxyp?%Jb}V?dcﬁ?‘E]u%roué’ ‘?‘g%"df ypropyl group, a 3-hydroxypropyl group, a
1- hydr oxy- lors3 hyl et hyl
15 Examples of the aryl group having 6 to 30 carbon atoms which has a
halogen atom as a substituent of R! include a 2-fluorophenyl group, a 3-
fluorophenyl group, a 4-fluorophenyl group, a 2-chlorophenyl group, a 3-
chlorophenyl group, a 4-chlorophenyl group, a 2-bromophenyl group, a 3-
bromophenyl group, a 4-bromophenyl group, a 2-iodophenyl group, a 3-
20 iodophenyl group, a 4-iodophenyl group and the like.
[0154]
Examples of the aryl group having 6 to 30 carbon atoms which has a
substituted silyl group as a substituent of R! include a trimethylsilylphenyl
group, a bis(trimethylsilylDphenyl group and the like.
25 [0155]
Examples of the aryl group having 6 to 30 carbon atoms which has a
substituted amino group as a substituent of R! include a
dimethylaminophenyl group, a bis(dimethylamino)phenyl group, a
diphenylaminophenyl group and the like.
30 [0156]
Examples of the aryl group having 6 to 30 carbon atoms which has a
hydrocarbyloxy group as a substituent of R! include a methoxyphenyl group,
an ethoxyphenyl group, a n-propoxyphenyl group, an isopropoxyphenyl
group, a n-butoxyphenyl group, a sec-butoxyphenyl group, a tert-
35 butoxyphenyl group, a phenoxyphenyl group and the like.



35 group, a 2-hydroxy-1-nethylethyl group, a 1-hydroxybutyl group, a 2- 61
hydr oxybutyl group, a 3-hydroxybutyl group, a 4-hydroxybutyl group, a 1-
hydr oxy- 1- met hyl pr opyl group, a 2-hydroxy-1-nethyl propyl group, a 3-

hydr oxy- 1- met hyl pr opyl group, a 1-hydroxy-2-nethyl propyl group, a 2-

hydr oxy- 2- met hyl propyl group, a 3-hydraqyy-2-nethyl propyl group, a 1- 5
(hydr oxymet hyDpr opyl group, a (hydroxynethyl)di met hyl met hyl group and the
like. [0162] Exanpl es of the aral kyl group having 7 to 30 carbon
at ons mhicp may have a substituent of R2 include the sanme groups as those
listed as tH®710 aral kyl group having 7 to 30 carbon atoms which nmay have a

substituent of [RifFormul k&S0 ah AR doug 0AANBAY 3190 Ga iR 30
carbon atons vvhigh nayr%lélv% [%]Efséﬁ%gti tug%? of oty o aftid

] ) i ncl ude the_sane groups as
those | i st&@masWineh 2135 have grabstiiaenhgnd mer%er%f%g@ﬁaétéﬂfﬁ\mm may

have a subgiiidsento 86 cRibod A4S, R2 in Formula [2] is preferably an
al kyl %Lou 01%% ng 1 to 30 carbon atons which has a hydroxy group as a
tuenty

substi re preferably a hydroxynethyl group, a 1-hydroxyethyl group,
gr gh Byd;ogyﬁt gxr/IOEg%ﬁiﬂesl &f e Kﬁdf&%fwd@b%)&}avﬂﬁgmtio ?)h%marmm opyl
: - hydr oxypyr opyl group, a 1- roxy-1 - et hy. roup a
2- hydr oxy- Whagh maAvehaNg aéi’gﬁﬁgu%ﬁd"f %I%q(i%‘i%?p@%}’ blP"’;‘/‘%&ghklﬁ)r gé(ymet hyl
g : og p, a 2camb@hga@(zs%iwhi<gf ﬂlflé@" hagwe @ﬁﬁh@ﬁﬁi@%Yﬁ%@éﬁlk}grgtiﬁﬁp Ha@ztlﬁép td5The
gani ¢ conpou is preferably N, i s(2- hydroxye cet am de,
N, N-bi s( 2- %&a&%ﬁgﬂ%w@ﬁ@harmsahavw,a@%sg@@%m N AP AR RE20
N, N- bi 5y 2- bsrdoaxatShdyWhed g e a Bubstitedid-aty tiokket hyphexanani de,
N, N- bi s( 2- Ei]gi:ggxyet hyDhept anam de, N, N-bi s(2- hydroxyet hyDoct anam de,

N, N-bi s( 2- xyet hynnonanam de, N, N-bi s(2- 30 hydroxyet hyl)decanan de,
N, N- bi s( 2- hydr oxgehmpleetanalkyl groth Navid{21 hy @B0warbbh ppoedechithnindg,

N b1 s 2- et st X depanagt de. N Pl AE RS2 6 ByRbebe2desgnam de
N, N- bi s( 2- hydiliy ety hoexgdennd@ahason atoms which has a halogen atom as a
nyr oxbt nT SRtk AT ORPEBBE 2. 6, R yis RO TR e,
substituted silyl group as a substituent, an alkyl group having 1 to 30
carbon atoms which has a substituted amino group as a substituent, an
alkyl group having 1 to 30 carbon atoms which has a hydrocarbyloxy group
as a substituent, an alkyl group having 1 to 30 carbon atoms which has a
20 hydroxy group as a substituent and the like.
[0160]
Examples of the alkyl group having 1 to 30 carbon atoms, alkyl
group having 1 to 30 carbon atoms which has a halogen atom as a
substituent, alkyl group having 1 to 30 carbon atoms which has a
25  substituted silyl group as a substituent, alkyl group having 1 to 30 carbon
atoms which has a substituted amino group as a substituent, and alkyl
group having 1 to 30 carbon atoms which has a hydrocarbyloxy group as a
substituent of R2include the same groups as those listed as the alkyl group
having 1 to 30 carbon atoms of R1. |
30 [o161]
Examples of the alkyl group having 1 to 30 carbon atoms which has
a hydroxy group as a substituent of R2include a hydroxymethyl group, a 1-
hydroxyethyl group, a 2-hydroxyethyl group, a 1-hydroxypropyl group, a 2-
hydroxypropyl group, a 3-hydroxypropyl group, a 1-hydroxy-1-methylethyl
35 group, a 2-hydroxy-1-methylethyl group, a 1-hydroxybutyl group, a 2-



62 N, N-bi s(2- hydroxyet hyDei cosanam de, N, N-bi s(2-

hydr oxyet hyDhenei cosanam de, N, N-bi s(2-hydr oxyet hyDdocosanam de,

N, Nbi s( 2- hydr oxyet hyDtri cosanam de, N, N-bi s(2-hydroxyet hyQt et racosanam de,
N, N- bi s( 2- hydr oxyet hyDpent acosanam de, N, N-bis(2- 5

hydr oxyet hyDhexacosanam de, N, N-bi s(2- hydr oxyet hyDhept acosanamn de,

N, N- bi s(2- hydr oxyet hyDoct acosanam de, N, N-bi s(2-

hydr oxyet hyDnonacosananm de, or N, N-bi s(2-hydroxyet hyQ ri acont anam de, and

particularly preferably N, N- bi s roxyethyl) onu tty aC|d am des
i ncl udi ng My draEybuby hgiovex pet hyémw HAYA GROUDNaNE" g\b’é 11631 group, a

hydr oxyet h RHEEN !}Q%M PR ;a3
N, Nbi s( 2- hgggoxyet hy%glgdﬁgg-r}{gﬁ%@p ha%/\lg %ﬁnﬁﬂg?%%zeﬁg ﬂlge%aénam de,

N, N- bi s( 2- hydrasy bbby émmaréga%wnad& hya#xexw nmsr@( ropyl group, a

hydr oxyet h}@eﬁ&t Q% H)% 1:0368]a 3% r@ﬁw%ea@ﬂ@%m &oupound (E)

In the uction of repol yneri.zed cat al % ’é %i’ﬁlﬁt for addi tci on
pol yner za hmoéﬁ@% P?OGW BEPY e (ot roggEmstgldime tIvl gronp an

el ectron- dggatikpg conmpound (E) may be brought into contact with a catal yst

or a prepolynerized catal yst conponent for addition polynerization. The 20
el ectron-d 3]ng conpound (E) is preferably a conpound containing a

nitrogen atom aggh ngﬂﬁh@a@ilkyagr&wﬁ@m@t mm 80 c&rb@ﬁ htématiirhand
exanpl es there oun

ni t r ogen- cBYa ﬁﬁYflthsé’g’de it oxglg g‘ﬁ)‘#’o? et ﬁtgﬁf’ P%ﬁséhﬂﬁf}ohﬁt@d ahihea

sul f urtEonkaakiyh gr&@rRawit 7 360 S0aRBEN Talﬂ@fms vellichX¥ g hravent aibtitgeaospound
or 25 a ni kéogen cont ai ni ng conpound i s preferabe. Exanples of the

oxygen-contai ni ng conpound i ncl ude al koxysilicons, ethers, ketones,
al dehydes, [@Bgdjoxylic acids, esters of organic acid or i nor gani c aci d, acid

e o O o e iet rapebdiipEd & B e iy

ni trogen- B@veandwistitignt oﬁﬁ@umdu'de(thu@anﬁmgmms o ﬂlrosé disted asthanayks and

A T R LM I ——

BY i ndepend@ngdly repr esents a 35 hydrocarbyl group having 1 to 20 carbon

atoms, a hydr Ogelhzal%l rxr%laaﬁ] ?53 preferably an alkyl group having 1 to 30 carbon
atoms which has a hydroxy group as a substituent, more preferably a
hydroxymethyl group, a 1-hydroxyethyl group, a 2-hydroxyethyl group, a 1-

20 hydroxypropyl group, a 2-hydroxypropyl group, a 3-hydroxypropyl group, a
1-hydroxy-1-methylethyl group, or a 2-hydroxy-1-methylethyl group, and
particularly preferably a hydroxymethyl group, a 2-hydroxyethyl group, or a
3-hydroxypropyl group.
[0165] |

25 The organic compound (D) is preferably N,N-bis(2-
hydroxyethyDacetamide, N,N-bis(2-hydroxyethyl)propanamide, N,N-bis(2-
hydroxyethyDbutanamide, N,N-bis(2-hydroxyethyl)pentanamide, N,N-bis(2-
hydroxyethyDhexanamide, N,N-bis(2-hydroxyethyheptanamide, N,N-bis(2-
hydroxyethyloctanamide, N,N-bis(2-hydroxyethyl)nonanamide, N,N-bis(2-

30 hydroxyethyl)decanamide, N,N-bis(2-hydroxyethy)undecanamide, N,N-
bis(2-hydroxyethyl)dodecanamide, N,N-bis(2-hydroxyethyDtridecanamide,
N,N-bis(2-hydroxyethyl)tetradecanamide, N,N-bis(2-
hydroxyethyDpentadecanamide, N,N-bis(2-hydroxyethyDhexadecanamide,
N,N-bis(2-hydroxyethyDheptadecanamide, N,N-bis(2-

35 hydroxyethyl)octadecanamide, N,N-bis(2-hydroxyethyl)nonadecanamide,



het ero at om cont ai ni ng substituent; each R8 independently represents a

hydr ocar byl group having 1 to 20 carbon atons; r represents a nunber
satisfying O r < 4. [01681 5Wien Ir and R8 are hydrocarbyl groups, exanples
t hereof include linear al kyl groups such as a nethyl group, an ethyl group,
a propyl group, a butyl group, and a pegtyl group; branched al kyl groups
such as an isopropyl group, a sec-butyl group, a tert-butyl group, and a
terf ﬁnyllgroup' cycl oal kyl groups such as a cyclopentyl group and a

cycl ohexy 10 cycl oal kenyl groups such as a cycl opentenyl grou

aryl group¥ gNlldﬁ@abY@OEﬂﬁé tharlejeenamaamidea N DT Zaroup, and t he ?/i kg V\Ib?\en

13.7 1s a g geﬂ{ﬁm&fénédé'aﬂ'aﬁﬁd@ UNSN‘Eﬁ@nByd%@%ﬁ?d&Esé@&nw ayy-at om

i ncl ude an ox n ato nitrogen atom._.a r a and a phos rus
atom Exanpised ﬁl@@’@iﬁ Yhe 1‘@%@%%%@@[@@%&’%&6& WWF%@WE
G o Y et & ol 1
ri 0 i di ny

group, %a al hﬁi‘@coﬁa%@ r}gg\agbﬁ(?ﬁlyg& tlhéf%'ép ?%’P ’ES‘F ol yl
g;?ﬁsargcgﬂ%:sgzﬁmé@gxxpfﬁwmﬁcﬁammﬁ%rNlNqsw(zqolyl gr oulo, a

up, a per ro 'Q ury rou
pyranyl gr BYftoxye sy PR PR, %5\'} géﬁ? r’é‘ﬁﬁn‘?"ﬁ@‘%dﬁe
117 and R83349 aPﬁ@u&rr %ef@féﬁb’l& NNPYRS2- }gﬂmoﬁy@mn) ¢o<@oﬁnefeemyaabm a nunber

satisfying 4 tlﬂ it le 1}%;(9@}31? a k%)éﬁiﬁ:el ﬁoﬂél?lﬁ@iilgfileane,

t et r anet ho%%ﬂ?saﬁ@lu%@
nor malr oRyd#dxydEhyIdatsinhatide, I\BNEIh@(whydrdi@tehl@y@ﬁnd@mmmdém N-

e o e T NS 2B e DA TRy 1  ane
tertanyl tanNtHSl@(WE &ﬁjﬁetldyll)wtfe/dedzaﬁahhd&y@m&ahbl brh(ie‘t hyl di met hoxysi | ane,
30 di - nor ut d| hco (s:elll ane, diisobutyl di met hoxysil ane,
di-tert bufﬁyéﬁf FW‘?I} é‘ﬁ Wh‘%ﬂ et hyl di met hoxysi | ane,
met hyl - nor felgs] opy! di met hoxyS| | ane, nethyl -normal - butyl di met hoxysi | ane,
Vot b gt one iy CaEo B Ebut 1 Mot ral - propyl 4 et hoxysi | ane,
tert- 35 butyli shpmb@pk@liumidmwmel Iaf@plymerized catalyst component for
tert-butyl 588{%5}1 pgluwerlza 1(§n LN dda t16n polymer of the present invention, an
electron-donating compound (E) may be brought into contact with a catalyst
or a prepolymerized catalyst component for addition polymerization. The
20 electron-donating compound (E) is preferably a compound containing a
nitrogen atom, a phosphorus atom, an oxygen atom or a sulfur atom, and
examples thereof include an oxygen-containing compound, a nitrogen-
containing compound, a phosphorus-containing compound, and a sulfur-
containing compound, and among them, an oxygen-containing compound or
25  a nitrogen-containing compound is preferabe. Examples of the oxygen-
containing compound include alkoxysilicons, ethers, ketones, aldehydes,
carboxylic acids, esters of organic acid or inorganic acid, acid amides of
organic acid or inorganic acid, acid anhydrides and the like, and among
them, alkoxysilicons or ethers are preferable. Examples of the nitrogen-
30 containing compound include amines, nitriles, isocyanates and the like, and
amines are preferable.
[0167]
The alkoxysilicon is preferably an alkoxysilane represented by
Formula R7.Si(ORS8)4., wherein each R7 independently represents a

35  hydrocarbyl group having 1 to 20 carbon atoms, a hydrogen atom, or a



64 tert-butylisobutyldi nethoxysil ane, tert-anyl nmethyl di met hoxysil ane,
tertanyl et hyl di met hoxysi | ane, tert-anyl-normal - propyl di met hoxysil ane,
tortanyl - normal - but yl di met hoxysi | ane, isobutylisopropyl di net hoxysil ane,

di cycl obut yl di net hoxysi | ane, cycl obutyl et hyl di net hoxysi | ane, 5

cycl obutyl et hyl di met hoxysi | ane, cycl obuyy! i sopropyl di net hoxysi | ane,

cycl obut yl - nor mal - but yl di met hoxysi | ane, cycl obutyli sobutyl di net hoxysi |l ane,
cycl obutyl -tert-butyl di net hoxysil ane, cIicycIopentyIdinethoxysilane

cycl opentyl met hyl di net hoxysi | ane, cycl opentyl -nornal propyl di met hoxysil ane,
cycl opent yhetsa@pra@wmnﬁ@xmngyssnbsaﬁ@enwapléé%np depengse ntyrepresents a

nor mal - bUt t % %ﬂ%‘%&b%m%ﬂ%@ﬂ?@éﬁﬂ@%ﬁis\( depRd Jaevky &l @i Ber

cyclopenty I met hoxysi | ane, di cycl ohexyl di met hoxysi | ane,
cycl ohexyi satisfyies fethodysi | ane, cycl ohexyl et hyl di net hoxysi | ane,
cycIohexylﬁﬂ@ﬁﬂal-propyldlnethoxy5|lane

cycl ohexyl 1 sopropyl di net haoxysi | ane, cycl Qhexyl - nor mal - %

but yl ditvet hoxysi Z:?éfitﬁse%ﬁ hxdmen 3§| %Pﬁ%x%mﬁké thereof include

cycl ohexyl hent Bué Ig% 5y b |a%@thﬂ)@bﬁbeéﬂ|e%ﬁ1 gm@t wl shiop®! Bsiysiad ane,
cycl ohexyl phenyl di rret h xy5| I ane heny. ]!ﬂ? rrﬁwgox ysi | eh
Shonyl et hyRETIrEPHBXGRY PRty H@Q’r}ﬂ TAPF &FSPPS ARCH 3 S ISOPRANT) -

propyl di ”E%thﬁiiysd $RMButyP BESYD,| 5 et Al HEFRip) @ndsa t@meamphgmdp nornal - 20
but yl di net oxyS|I ne, phenylisobutyl di net hoxysi

phenyl - t er EXUPEIKY &m%%q aha CYRRERYT PEB R ﬁ*&?fﬁﬁpﬁ&]y%‘i "Bhe, 2-
nor borpnegRibylkdnge Ssdchn@s al@yélbpéﬁ egoiyed iyl @rdipesieixysal ane,

bi s(per hydroi soqui nol | t hoxysi I . per oqui.nol i )
( per hydr oi Ega{}}’%@lquﬂ?dﬁ)’b‘f E‘gﬁg}l %h WHER 8% a2k atom

( per hydr oqubmialihing) étﬁis'ﬂithdhﬂ'fé}dmyl%b |oﬁmEe hetero atom include an oxygen atom,

E BZ; Egg; glqg? gﬁqugglal)agp%y 1,?1;.'%9 ; hox&i ap bphorus atom. Examples thereof

(per hydroi sequisel dlﬁﬁéthymmmd@ﬁdt@%ﬁsmbﬁﬁdet}(yﬂemnd reooup N diethylamino
50" ool BB PO T PESRIBTDE E PR K D SR BB USE AT G RaAt Dol | no)
(tert-butypgdbumthpynidi] gﬂﬂ;p,tarpmbhﬂinydtghoup,sa pm;dylrgmupyhnet hoxysi | ane,
D e oL 805 SR B AU ool
tri-tert-bykyhpred b@&m&irmeu&miyl peou, Iaeperﬂiydnqmaa'bamigl eodupn,r&cl ude
compounds L0 A0k SR A, ERHISEE R TRSANE b R st o
Ejalkyﬂ@ia@kmmm&tﬂanaybgthJah&yheﬂﬂ@alkoxy5|lane is preferred, and
the et hers i ol udt ARGRaRrs PREERaPy AR Bl phatrer s oY ener . a
di et her conmumbel, satystying £ther . and cyclic diethers. [0171] Exanples of the
et her incl Tﬁif&ﬁi met hyl ether, diethyl ether, di-

Examples of the alkoxysilicons include tetramethoxysilane,

25 methyltrimethoxysilane, ethyltrimethoxysilane, normal
propyltrimethoxysilane, isopropyltrimethoxysilane, normal
butyltrimethoxysilane, isobutyltrimethoxysilane, sec-butyltrimethoxysilane,
tert-butyltrimethoxysilane, normal pentyltrimethoxysilane, tert-
amyltrimethoxysilane, dimethyldimethoxysilane, diethyldimethoxysilane,

30 di-normal butyldimethoxysilane, diisobutyldimethoxysilane, di-tert-
butyldimethoxysilane, methylethyldimethoxysilane, methyl-normal-
propyldimethoxysilane, methyl-normal-butyldimethoxysilane,
methylisobutyldimethoxysilane, tert-butylmethyldimethoxysilane, tert-
butylethyldimethoxysilane, tert-butyl-normal-propyldimethoxysilane, tert-

35 Dbutylisopropyldimethoxysilane, tert-butyl-normal-butyldimethoxysilane,



nor mal - propyl ether, diisopropyl ether, di-normal butyl ether, diisobutyl

ether, di-tert-butyl ether, dicyclohexyl ether, diphenyl ether, nethyl

et hyl 10 ether, nethyl-normal-propyl ether, methyl isopropyl ether,

met hyl - nor mal butyl ether, nethyl isobutyl ether, nmethyl-tert-butyl ether,

met hyl cycl ohexyl ether, nethyl phenyl egher, ethylene oxide, propylene

oxi de, oxetane, tetrahydrofuran, 2,5-dinethyltetrahydrofuran,

t et rahydropyran, 1, 2-di nethoxyethane, 1, 2-diethoxyethane,

1, 2-di i sobut oxyet hane, 2,2- 15 di nmet hoxypropane, 1, 3-di nmet hgxypropane,

2, 2- di i sobterybutyBsoldityidimethpryplans, tert-amylmethyldimethoxysilane, tert-

2-1sopropyl-2sl : - I 1- 1di i .
L@F@ﬁ%%g%gélﬁﬁggpéﬁg%ﬁfal,p%oﬁyldlmethoxysﬂane, tert

bi s(cycl ohe I met ne, 2-i'sopro

: : . . : ﬁiﬁl -2- 73,7
di met hyl ocaygd masmiil hattiitdiystbpryilane, 2sehiutgbseraepyldinethorisilagey pr opane,

2-1 sopropyf:Rs éfﬂ 1, Sedi JAPRREhoRsdndcycl ohexyl-1, 3-
20 di net ho%/ F%&hg{ %IE%E ro%ﬁ%i t;m?glgﬁy?gflé}{%3 di rre?%%?propane, 2, 2-
B

di i sopriopytydoBuiiledid ¥pidanag cyclabyitplsoprepsl WM Epane, 2-

i sopropyl-gs ralb bntdH ipRAN ey ol ORESRMy1 EinttBoRPainel - 1, 3-
di net hoxyp?%égg%@%#ﬁcﬁg?%%g\%%gﬁﬁﬁgEgytchoxy%.opa%(eq, 2-%3&?};1- 2-
pentyl-1, 3Cm1ﬂ’%@Wd%9¥ﬁ’b‘a@/?y1@¥m%@Xé[ﬁﬂéP% gpenpeyldimethgrpsilansybenzene, 25
1,4-dineth il 1 hbntaDaorhad- di oxane and the |ike.
The et her ?%él%ﬁééf?@?%ﬁ%yl&%%ﬁﬁ%?ﬁgﬁ,.eyécii@?m{ﬁal f)%uta l.. et her, )

met hyl - nor pEesldymethaxasilane: Helgneatyliserueay ldimet %?&}%%F&ﬂ?p‘i{“é’-ldi oxane,
1, 4-difxan . ' Rox8ssilRing S ligolbblyldioh efHoxl safher

di -norfrgl -gﬁfﬁyﬁalgﬁﬁglﬁ%%t ,rséh d’rw%n.ﬁslo#o 7}7%2[ ) ye ]l::[xarrpl es of the
car boxyl i CCE@PEG%@tl'é?rti'WéqYE sy ilang| diguilahe < dipeiRelantd esters,

and exanpl ggclgheiilen GRKREMEthex Pl hee sy eloheRgletitel demettidnyailadepl i phati c
carboxylic acid ester, an unsi(ﬁ.ura ed a]gilghati c carboxylic acid ester, an
alicyclic 6%¢eBeyylrorzpalgpropyldimethoxysianemii c 35 carboxylic acid ester.

Exanpl es 0fcyélb}&e%ﬂlishilwwﬂ)jd@i@@tl%:g%%l@hei eedlolelexyiaidrtal- gG acetate, et hyIh I
acetate, nor .but acetate, .1 sobyt tat t er,t - but acetate, pheny
acet at & ngf’lg&}a]ldlﬂe PRL A8 ‘éYqWﬁe lr“lb%h}ﬁygﬁ ,e@WSﬂBf}?y@éﬂ‘b@}exéfﬁ %‘ﬁet

\éal erate, ‘bhlﬂyldliﬁl@zlthid))lé}is@],anﬁﬁt:ﬂ?t)lbhéﬁgﬂgﬁﬂb]lyélﬁiyhhmmhbxysimboat Ie bet hyl
enzoate, nor uty nzoat e, .J sobut zoat,e, tert- uty enzoate, 5
met hyl t ol ﬁ&?]g,ﬁeafblﬁélﬁn%’ 1 %gox Hﬂﬂ qug}mﬁﬁwsﬁﬁ%ate, di met hyl
succi nate, Ip@eﬁ@h&ibtlﬁyldﬁhéﬁicﬁz,ysﬂhnépphaiylbthﬂdimelﬂnixgaﬂane,c@hmtyimormlonat e,
di et hyl mal onat

. dl- mal - b | ol t £,._diqet hy | ] yl
i eat e, | QPR LRGN ne P BT A G Aebree RERBE ALY hat a e,
di mret hgd phiutgldiethostdilane; bibnphisdialtaidmethekysilanshphangt-gertdi - nor mal - 10
| pht hal i | . pht hal at Iy - | s pht hal at e,
G+ Sobutyl Top s oS aRlerl PRy P e Rk ipBe Ry sl 20 Al ace.
di - n- hexyl rp)lﬂbhﬁia&ie@ne@h:yﬂkﬁmqzﬂllopysiﬂmhat‘tés(p@khWnd@q)dimhtMyailap?di (2-
et hyl hexyppitt 3l 2 froidlq 325185y i AR AR Ene digat Bl 8RSt ho RNl at e, di phenyl

(perhydroisoquinolino)dimethoxysilane,

25  (perhydroquinolino)methyldimethoxysilane,
(perhydroisoquinolino)methyldimethoxysilane,
(perhydroquinolino)ethyldimethoxysilane,
(perhydroisoquinolino)ethyldimethoxysilane, (perhydroquinolino) (n-
propyl)dimethoxysilane, (perhydroisoquinoliho) (n-propyl)dimethoxysilane,

30 (perhydroquinolino) (tert-butyl)dimethoxysilane, (perhydroisoquinolino)
(tert-butyl)dimethoxysilane, trimethylmethoxysilane, triethylmethoxysilane,
tri-normal-propylmethoxysilane, triisopropylmethoxysilane, tri-normal-
butylmethoxysilane, ’triisobutylmethoxysﬂane, tri-tert-butylmethoxysilane
and the like. Examples thereof include compounds in which methoxy of

35 these compounds is replaced by ethoxy, propoxy, normal butoxy, isobutoxy,



pht hal ate, dinmethyl isophthal ate, diethyl isophthalate, di-normal-butyl 15
| sopht hal ate, diisobutyl isophthalate, di-tert-butyl isophthal ate, dinethyl
terepht hal ate, diethyl terephthal ate, di-normal-butyl terephthalate,

di i sobutyl terephthalate, di-tert-butyl terephthalate and the |ike. The
carboxylic acid ester is preferably netdyl acetate, ethyl acetate, nethyl
benzoate, ethyl benzoate, dinethyl phthalate, diethyl phthalate, di-nornal-
20 buLyL Phthalate, di i sobutyl phthal ate, dinmethyl terephthal ate or diethyl
terephthal ate, and still nore preferably nethyl benzqate, dimethyl

pht hal at e, tedt &Ut9Xy prPhanaxe, ialkﬁlﬂatlyq%xyﬁ{lﬁ%? 8t érlakaéWé{Oﬁ oxysilane

t er epht hal gt Bnef§Q&4d3And trialkylmonoalk@fRilaseqs nddhein@fdrped ude
tri hydrocifq%élo?m ne, and exanples 25 thereof include trimethylan ne,

triethylam tripropylanine, trinormal butylanine, triisobutylam ne,
trihexyl anine, tgEkagtplbapt {i ofterdoslaarb andidtkylaitet, rdPABRNARTId1Ber, a

A1 Koxy < 11 e CTHRE. BUROT SomRATEImoHEL: Siierh At fisdidsas 30 t he

el ectron- dignatilng conpound (E). The amines are nore preferably used. These
e ectron- donat | 1 U Tk B R L B ) g, " ©

produci ng agriadtpromyl dhby, MHisopropylecthe s sdifiorddal-hiighether, idiisbbded t he

ol oW 18 SR S s Sl B LE A H  h) °0!ven

10  ether, methyl-normal-propyl ether, methyl isopropyl ether, methyl-normal-
butyl ether, methyl isobutyl ether, methyl-tert-butyl ether, methyl
cyclohexyl ether, methylphenyl ether, ethylene oxide, propylene oxide,
oxetane, tetrahydrofuran, 2,5-dimethyltetrahydrofuran, tetrahydropyran,
1,2-dimethoxyethane, 1,2-diethoxyethane, 1,2-diisobutoxyethane, 2,2-

15  dimethoxypropane, 1,3-dimethoxypropane, 2,2-diisobutyl-1,3-
dimethoxypropane, 2-isopropyl-2-isopentyl-1,3-dimethoxypropane, 2,2-
bis(cyclohexylmethyl)-1,3-dimethoxypropane, 2-isopropyl-2-3,7-
dimethyloctyl-1,3-dimethoxypropane, 2,2-diisopropyl-1,3-dimethoxypropane,
2-isopropyl-2-cyclohexylmethyl-1,3-dimethoxypropane, 2,2-dicyclohexyl-1,3-

20 dimethoxypropane, 2-isopropyl-2-isobutyl-1,3-dimethoxypropane, 2,2-
diisopropyl-1,3-dimethoxypropane, 2,2-dipropyl-1,3-dimethoxypropane, 2-
isopropyl-2-cyclohexyl-1,3-dimethoxypropane, 2-isopropyl-2-cyclopentyl-1,3-
dimethoxypropane, 2,2-dicyclopentyl-1,3-dimethoxypropane, 2-heptyl-2-
pentyl-1,3-dimethoxypropane, 1,2-dimethoxybenzene, 1,3-dimethoxybenzene,

25 1,4-dimethoxybenzene, 1,3-dioxolane, 1,4-dioxane, 1,3-dioxane and the like.

The ether is preferably diethyl ether, di-normal-butyl ether, methyl-normal-
butyl ether, methylphenyl ether, tetrahydrofuran, 1,3-dioxane, 1,4-dioxane
or 1,3-dioxolane, and more preferably diethyl ether, di-normal-butyl ether or
tetrahydrofuran.

30 [0172]

Examples of the carboxylic acid ester include mono or polyvalent
carboxylic acid esters, and examples of the carboxylic acid ester include a
saturated aliphatic carboxylic acid ester, an unsaturated aliphatic
carboxylic acid ester, an alicyclic carboxylic acid ester and an aromatic

35 carboxylic acid ester. Examples of the carboxylic acid ester include methyl



(2) a step of prepolynerizing mononmers capable of addition polynerization
in the mxture in the presence of a catalyst to obtain a prepolynerized 5
catal yst conponent for addition polynerization, and (3) a step of addition
pol yneri zi ng nonomers capabl e of addition polynerization in the presence of
the prepol ynerized catal yst conponent fgg addition polynerization to
produce an addition polyner. [0176] 10Exanpl es of the solvent for

pol ymeri zation include aliphatic hydrocarbon sol vents such as but ane,

pent ane, hexane, heptane, and octane;_ aromatic hydrocarbon soL ggts such as

benzene an@xﬂaﬁhéﬁbyl%mﬂaﬁaﬂ@@éﬁﬁﬂé@Yh?%ﬁéﬁhﬁﬁﬂﬂﬂgbﬁ?@ﬁf%1@&%
di chl oromet hang, ;T%%g OfIRE, BEERAD gibrﬁétg Oeth] lﬂé@ﬁﬁoﬁﬁt@ emwsaﬁyrtaeé

polynerlzatlon nmononer i ncl ud yl ene, | ene,
1- but ene, etiyl ya&mé@»eethybamlate methyirmet aégéﬁﬁe,unﬂ%@wﬁsm?%@r ﬁa'égp%/he

step of prEpAfJaRg, ﬂﬁéﬁ%@l%n%é‘ﬂen%oﬁ w&{ﬁoai@rtep@bufgarbez@ba@n with the
or gani ¢ _conpoun D) represented 0[ 0178] ,.The a{munt of the

organi @ coméhﬁhtoéﬂ)}teb&ﬂéﬂ t@ﬂau%‘}‘?enﬁhy {usp&g eﬁbb’iﬁﬁﬁaf%tqlﬁ? thEl ysual Iy
within a r&méﬂeom&h 1§eccln9€b0 dma{okmawlﬁ PE€écenate, Mikhe oyl mbonk@e, my/ L,

and still nore préfera from to 4 5The I t f
pol ymer i zadieshy l@weoég&ﬁrl@a&@h’ﬁb‘u‘ﬁé ) enéVL%é‘ Sn]nkéﬁ P‘h d;lc))uv?n o
pol ymer i zatQ8afeCafdthl1 HacoRhfeCHi- E‘i‘oﬁn@g-bﬁl'ﬂ ] Satoreite, fmopthylptithabdtepn Wi th

o yes s 2 adiso IR RO o BBy AR RO Xtd%’ﬁ?xyﬂ%%tﬁ@a%? il U

B 0: veniq af %% ylfiﬂ{tﬁglb&b nﬂuéd}ﬁ‘Oﬁ?P?Hﬁialht’é thﬂmnsammﬂ phohalaee
(6] yrrerl Za

prepared b§i q%ﬂﬁépkﬁéa ¥”¥gpgﬂdiyﬁﬁgafagﬂﬁﬁﬂﬁﬁg 1@38$3§ e%% ound
(D), ta %?tﬁhiﬁék&§(ﬁh@ﬁ%ﬂ%ﬂnhﬁkﬂbxdﬁgohhalGamm@hmﬂakﬁ&,dﬁﬁe activating
SO (B ST RS T A e, B, o
performed pyth#&Bte, dimethyl isophthalate, diethyl isophthalate, di-normal-butyl
15  isophthalate, diisobutyl isophthalate, di-tert-butyl isophthalate, dimethyl
terephthalate, diethyl terephthalate, di-normal-butyl terephthalate,
diisobutyl terephthalate, di-tert-butyl terephthalate and the like. The
carboxylic acid ester is preferably methyl acetate, ethyl acetate, methyl
benzoate, ethyl benzoate, dimethyl phthalate, diethyl phthalate, di-normal-
20 butyl phthalate, diisobutyl phthalate, dimethyl terephthalate or diethyl
terephthalate, and still more preferably methyl benzoate, dimethyl
phthalate, diethyl phthalate, diisobutyl phthalate or dimethyl terephthalate.
[0173]
Examples of amines include trihydrocarbylamine, and examples
95 thereof include trimethylamine, triethylamine, tripropylamine, trinormal
butylamine, triisobutylamine, trihexylamine, trioctylamine, tridodecylamine,
and triphenylamine. Triethylamine or trioctylamine is preferred.
[0174]
The alkoxysilicons, the ethers or the amines are preferably used as
30 the electron-donating compound (E). The amines are more preferably used.
These electron-donating compounds (E) may be used alone, or two or more
kinds of them may be used in combination.
[0175]
The method for producing an addition polymer of the present

35 invention includes the following steps:



the catalyst. [01801 There is no particular Iimtation on the nethod
of m xing the solvent for polynerization with the organic conpound (D), and
exanpl es thereof 5 include a nethod in which the solvent for polynerization
and the organic conmpound (D) are m xed as they are; a nethod in which the
organi ¢ conpound (D) is once m xed wtlgthe sane solvent as the solvent for
pol yneri zation, and then the mxture is mxed with the solvent for

pol ymeri zation; a nethod in which the organic conmpound (D) is once m xed 10
with a solyent different fromthe solvent for poly rizeition, and then the
mi xture i s(lpiaxstap Wil PECRATANS § RERTUTE &Y BERS $C§¥?% T ROIYREKEEtIOR Wiitch t he

organi ¢ CoyROMM niDdothpoddden)to the solvent for polynerization, together
with an inert gas flow .and a nethod in which.th rgani ¢ co our}d(D) is
added to t PR Of PTeRALY B4R B IR ROTBALS ¢ 1,8f 20 Ak FAUOR 1 ow.

15[ 0181]  in the mhikrBenGRE P robeMicxdMbcd tadytao\udhid 2preedlyedriZat i on with
t he organi c conpound (D), the_solvent for polynerization preferably has
been st r reatalyshrampongat &o5 addisiomapelymarizatiqrn, néfi on on the tenperature

at whi ch t{y 228 ep AAAIi60 PBRLNEri ¢ ndnoatked chpablet dfadsittivant for
pol ymeri zation, and. it is usually f%ghm oC t? 150C, pr%fer bly from5Cto
100C, and POWEISIIZRARIR (he PEReREEOf Hheprepqlpnssizesifa Wﬁ?ﬁ?%‘%?%%g’éd by

M xi ng t hegg@tisanpollMerpRltiiefd gaidued aM 4ddidbnt dyategani ¢ conpound (D) can
be used fotp]%ohymsrl zation imredi ately after its preparation, or a mxture
IS prepare ﬁ m xi ng the solvent for polynerization with the organic

conpourd (D) andEkhgiplédef theddlventcivr podymseidation ipoludeealipledtion after a
while. In the |atter case th%m' t%reis r ef er abl se feor tane:
pol yrrer | 2ab¥RIPCAFRHR ROSCRELFICE fo PRt mEPERRS, BETRE, SeBRRE AP or e
pr ef er abl yaiorhatit hairetarbospahaitoBuch ashenrend ane tol @B landat al yst
(%, “the. aBelopannfigt BydReateg sauenr st SO ARAIG s O I iR R "
conpound (fdr sdten adsttleetised b acsvdventofol @olyétiaati6, and examples of the

15 monomer include ethylene, propylene, 1-butene, and 1-hexene.

[0177]

The present invention includes the step of preparing a mixture by
mixing a solvent for polymerization with the organic compound (D)
represented by Formula [2].

20 [0178]

The amount of the organic compound (D) based on the solvent for
polymerization is usually within a range from 0.1 to 1,000 mg/L, more
preferably from 1 to 100 mg/L, and still more preferably from 1.5 to 40 mg/L.
[0179]

25 The solvent for polymerization and the organic compound (D) may
be mixed in a polymerization reactor or, after mixing the solvent for
polymerization with the organic compound (D) in advance, the mixture may
be charged into a polymerization reactor. The organic compound (D) may
be mixed with the solvent after introducing the monomer into the solvent for

30 polymerization.

A preferable method is a method in which a mixture is prepared by
mixing the solvent for polymerization and the organic compound (D), a
catalyst is prepared by mixing the compound (A), the activating agent B)
and if necessary, the organic compound (C) with the mixture, and then a

35 monomer is introduced into the mixture and polymerization is performed by



respect to the ratio of anobunts of the respective conponents to be brought
into contact with one another, the anmount of the conpound (A) based on the
anount of the activating agent (B) is usually from0.1 to 1,000 pnoll g,
preferably from1l to 500 pnollg, and nore preferably from 10 to 300 pnol/g.
5 The amount of the organoal um num conpggind (C) based on the anount of the
conpound (A) is usually fromO0.01 to 10,000 mmol |l g, preferably fromO0.1 to
1,000 mol I g, and nore preferably fromO 5 to 200 nmmol |l g. [0185] There is
no particular limtation on a nethod of bringing the 10 conpound (A), the
activati ngtfa?gwlxﬁ) and the organoal um num conpound (C) into contact with
one anot he%) sapd exanples of the nethod include nmethods of <13> to <15>
descri bed e]] ow. <13> a method in_whjch a contact product prodquced by
bringi ng t he aboWbe}?Qs%&p‘&PﬁVéCléléﬁﬁ’éWéﬁF@ni%alec@ﬁﬂ?aﬂffo RS Y¢dr i s
suppl i Sd 'fbr%ol?m@?{z&%h‘@ﬁh‘t%@ <{r§|§ﬁlcoéo'm _ d@ﬂ@ﬂ%@%{dxﬁpmltﬁéréd’ﬂ% ab?ve
respective, conponents are separately supplied in a polyneri.zati on.reactor
and thése ér@%tl&delnb‘f’hl?éhﬁlq #ﬁe’&)g}r y‘%eflﬁagﬁé aé'ﬁ{)ﬂﬁ’e?rgaﬁn? he

pol yneri zatdApohRACDYhire Mided b2t hay b NQenéthodtinGhhRhytheasiganent s of the

above respective onents 20 are brought into contact with pne another to
obtain a pe@esﬁvaﬁ(@D IHORe] TH%e Wéﬂga}b%g@mﬁg%ﬁwt yent ﬁra

pol yner i zaphRid@Asie, arthdhthPheEAReas tmixeddith the dohwag@hbr i nto cont act
hethod s PREPURENoR ErBedBed ih ikicRBb orbime P nBmsbinc Che fye
suppl igy | #ith 8 spBlenRIifféRdrtfRomestet @lvént Rr potweacriantionshnd thesthée of
B e aRRa e e B bl S SOTRRA e Ak S SRR 81 o
respect i veofgiioaemipdund (D)t addefrtodhs tsoblnaifoegolyyndrizatgpmGobbiher
Ry TN YT TR RO 0 S
obt ai ned bydde&itmghé belveat Yanpoliaterpatyore tbgethieo wivh thmohemer gasi fiowe.onpound
(D) i SlEPr efdafgl'] [01861 70
' In the case of mixing the solvent for polymerization with the organic
compound (D), the solvent for polymerization preferably has been stirred.
[0182]
There is no particular limitation on the temperature at which the
20 organic compound (D) is added into the solvent for polymerization, and it is
usually from 0°C to 150°C, preferably from 5°C to 100°C, and more
preferably from 10°C to 80°C.
[0183]
The mixture prepared by mixing the solvent for polymerization with
25  the organic compound (D) can be used for polymerization immediately after
its preparation, or a mixture is prepared by mixing the solvent for
polymerization with the organic compound (D) and then the mixture can be
used for polymerization after a while. In the latter case, the mixture is
preferably used for polymerization within 5 hours, more preferably 3 hours,
30 and still more preferably 1 hour after preparation of the mixture.
[0184]
Catalyst
The catalyst in the present invention is obtained by bringing the
compound (A), the activating agent (B) and if necessary, the

35 organoaluminum compound (C) into contact with one another. With



(C into contact with one another, and exanples of the order include orders
of <16> to <21> descri bed bel ow <16> an order in which a contact product
produced by bringing the conpound (A) into contact with the activating
agent (B) is brought into 5 contact with the organoal um num conpound (CO);
<17> an order in which a contact producgg produced by bringing the conpound
(A) into contact with the organoal um num conpound (C) is brought into
contact with the activating agent (B); <18> an order in which a contact
product produced by bringing the 10 activating agent (B) into contact with
t he or ganoaﬂ&n’ﬁtmﬂ% heoragani afiapopnts obbhaustfPerive C@@rPP&éP%WQ be brgrpound

(A); <19> o%ﬁ%cﬂﬁtmn%ha&tﬁem@a%taxﬁaeﬂyef Y &ﬁﬂﬁ@@n@YAbbaMGﬂth@e

conmpound ( into contact i) ganoal um num conmpound (C).is brought
F

into cont a@mqmtwféhe@ﬁw@tmsra@@@é oaseddy Bpoy P hif h§00RENeKEEact i vati ng
agent (B) j foQrﬁﬁ?tff‘&&x M Bod Rendl/anaahepd prafesapaas 1036 36@ marg or der

in mhlch a_contact product produced by bringin

cont actd wi Thetameowrt ¢h/ide organgaki m{xg)mlcgwjﬁﬁﬁé)%ﬁsgg Liﬁc%é%’n g
contact pr a&’éJeampbeH& ¢aY 140Ms@am;n BioRg OLMELALD 008th AB1AY pﬂéfe(@blyl fas® @.ant act
with the organoa um num conpound (C) ;. .and 20, <21> gn or in which a

contact prbtd OﬁP@ﬁﬂéﬁ’e@n@ymBF? Hﬁ‘?fﬁbalilﬁ rgh8 FRE0P AR gb contact with the
or ganoal unjaggy]conpound (C) |s brought into contact with a contact product
produced by bringing the conp nto cont h.the i vating
agent (B). The c%h?é%%s BY BéFmF A@Aﬁaggwkigg&éggﬁf%gwgg% 25[ 01871
Wen tie r@@rﬁ@@hh&%@oﬂmmma%nﬁg 2edit0@hind thoofgnicabimihih @iepaned her, a
sol vent mak/ be used, It referLed to, use a,solyv g]let Sgl(éie T(ﬁctlve spot
can be eff €l ’é’ﬁ?l%nﬁﬁtﬁ%’& o AN heEAng sXHPIRSf the PREGS REYEC cont act
nmay be a salatBblls Whkeh>dees snadesdeidetlibedéw: an active spot to be 30

pr oduced. sol vent e preferabl ent, whi ch di ssol ves the
conpound (ﬂl):{%> ﬂ%‘i l%f”rg) asqﬂn@%?ﬁpqoﬁi&caggocg rﬁihl%?f}) gké ﬁ

sol vent s Shl@épe%‘éwbtbbﬁﬁﬁme@e@ime:onlﬂ@am&h @aidancthends sapp}md ixe ahydr ocar bon
as .benzene, toluene, and xyl ene; hal ogenated hydrocarbon

sol venig su
sol ven 388 merigalipy S hane; and pol ar sol vents such as et hers,
esters, 35<dnd keicdhed in Widohtthe abatalkysiectiveusathdremtpalry separadeiyon

acconpani edu.pfghecl in a polymerization reactor and these components are brought into
contact with one another in the polymerization reactor; and
<15> a method in which any components of the above respective components
20 are brought into contact with one another to obtain a precontact product
before supplying the components in a polymerization reactor, and the
precontact product is brought into contact with the remaining component(s)
in the polymerization reactor.
The contact method is preferably <14> described above. The
25 compound (A) may be supplied into a polymerization reactor in a powder or
a slurry state of being suspended in a solvent, preferably the compound A)
is supplied into a polymerization reactor in a powder.
A preferred method is that the respecti{fe components, a contact
product obtained by bringing the respective components into contact with
30 one another, or a precontact product is supplied into a polymerization
reactor in which a mixture obtained by mixing the solvent for
polymerization with the organic compound (D) is present.
[0186]
There is no particular limitation on the order of bringing the

35 compound (A), the activating agent (B) and the organoaluminum compound



71 formation of particles (for exanple, slurry polynerization, bulk

pol yneri zation, etc.), a preferred solvent is a solvent which does not

di ssol ve the produced addition polymer. Specifically, aliphatic hydrocarbon
solvents are preferable. The nononer may be present at the tine of 5
contact. [0188] In the case of bringingggdhe respective conponents into
contact with one another, the tenperature can be optionally set. The
tenperature is usually from-50C to 100C, preferably from-30C to 80C, and

nore 10 preferably from-10C to 60C. The contact ,tjne can b pti onal |
set. It is(Qsns ryntachwithupse amothey, pnd %W@Spétiza% r]él,cﬁtffee ’ié%%ém yyf rom

éLhm' nut e t&%%ﬁgy@kqég%ﬁgé&bgrﬁ;eri’ibl y from3 mnutes to 10 hours. Wen
the conponents are charged continuously, the contact time is 0. [01891 15It
i s prefer rétfx enmdag i H@lﬁ]és’ﬂ‘p@@tt%tem&@lh‘ﬁ%ﬁé?ff‘écei yob%ﬁi%fh% tL one

anot her whid,£,&thd (ANEhtbRBRa O+ khRIRERIYIRY Adaiti (B) idBrh@thtugiteig Cat al yst
The p;sﬁpol ynmeri zation nmethod using a catalys @n the present 20 invention
is a ho@P@ﬂ%Wéﬁb?Wgaﬂoﬁbuﬁb%W : (@ of addition pol ymeri zati on
using the gayalyysdrdep iRRMIGALR Bcdit8RObIIBRICE pecd Eaidaby biingong@enent for

addi tion polyneriz on. The prepolynerized catal yst conponent .for addition
pol ymer i zagqraRowRad Z‘émqorféyﬁ@f‘@rt etq;gggo%luﬁg@dﬁwﬂgm% t'al yst
fgg})oggnt-b?&l @}@t_ qﬁk@é?&facﬁ _bl&t}?ﬂ@é)ﬁbﬁ?ﬁﬂihgﬁgbﬁﬂ_(mt hod using a catal yst

_ u a solution polynerization nethod in I ch, ononer s e polynerized
in a sol veﬁi§>ans@451@r9n§§wﬁm%?ﬁoﬂr%ﬂ{°ﬁmo Iécegu@bgﬁé’igb?\g fymeri zati on
met hod)y apgtivating kepat (BETHta@bhautt Wit hale iongatvalonibneanesspaand (€dliyent

are polyneri zeq, .and anong t.he a slu [ [
oty {)roug t into conta09W1l&1 %e compmrnrﬁi (R?;l ymerization method or a bulk

<19> an order in which a contact product produced by bringing the
compound (A) into contact with the organoaluminum compound (0 is
brought into contact with a contact product produced by bringing the

15  activating agent (B) into contact with the organoaluminum compound ©);
<20> an order in which a contact product produced by bringing the
compound (A) into contact with the activating agent (B) is brought into
contact with a contact product produced by bringing the activating agent (B)
into contact with the organoaluminum compound (C); and

90 <21> an order in which a contact product produced by bringing the
compound (A) into contact with the organoaluminum compound (O is
brought into contact with a contact product produced by bringing the
compound (A) into contact with the activating agent (B).

The contact order is preferably <16> described above.

25 [0187]

When the respective components are brought into contact with one
another, a solvent may be used. It is preferred to use a solvent since an
active spot can be efficiently formed. The solvent to be used at the time of
contact may be a solvent which does not deactivate an active spot to be

30 produced. The solvent is more preferably a solvent which dissolves the
compound (A). Examples of the solvent include aliphatic hydrocarbon
solvents such as butane, pentane, hexane, and octane; aromatic hydrocarbon
solvents such as benzene, toluene, and xylene; halogenated hydrocarbon
solvents such as dichloromethane; and polar solvents such as ethers, esters,

35 and ketones. When the catalyst is used for polymerization accompanied by



30 polynerization nmethod is preferable. [01911 The prepol ynerization
can be carried out in a batch manner or a continuous manner. Furthernore,

t he prepol ynerization can be carried out in two or nore stages, each having
a different reaction condition. 35 Cenerally, the prepolynerization tine is
appropriately determ ned 72 according tp the kind of the objective olefin

pol ymer and a reactor, and can be within a range from1l mnute to 20 hours.
The sol vent, and the polynerization tenperature and pol yneri zati on pressure
are selected so that the _solvent and at | east a portjon %@kthe nononer can

be mai nt ai feEmatiorsobpartiglesfonasample sREHRASRATIZEW OB ought i nt o

contact W phiigi LAt ¥3t.), a preferreBNQIPERPR! &/ 88 ARWHIH HESDBEREIEELvES
preferably from-50C to_lOOCP nor e %gfeéab y frqrg-,SOC to 80C, and still
nore pref ethpyoducsthaddigen polgper- ThRed ﬁ%}iYaﬁlEH tigalpy deoca ed during
the 10 prepabypgy éx%géx‘e@ékab]'éle PhE SIS nidiebd Bf&e@.ﬂ: atRBe RiRPOFYyMEri zation
is usually from0.001 MPa to 5 MPa, and preferably fromO0.01 MPa to 2 Mra.

[0192] © ~contaghe prepol ynerization can be carried out according to
publicly kipvg]met hods and conditions. A preferred nethod thereof is a

met hod in 15 whi ch nononers, .a sol yent and, optionally,. ot her terjials to
be supplied are EbHES A 1B et e TRSPEEAYS EOIEBBBW%Q"@%C%I‘W(?? i zation

reactor, apfe bgthdrhehdradperstuad dhhitdomMdnaibr sdts TH tohupaisltireols
Lo el oS Be  OmARS ROLYR L2l AR SPEAC L gBOsSiB e, Lo
a stiri@r, pastdraflydré@aceC tb BOMI CThe dntaed itne @ beaptionsllgget.ppled with
GO SRR RO RRE CE R S (F
thereof . [@d93]houdsthed piep@referabhafroan3 mimeatakyd0 larura. cWipantnd to be
e 0 a2 S AL SR ALYl AP 2 RAIRE cangDe subolod (o he
a net hod of0Xgipl yng themto the pol ynerization reactor include (1) a
ST RRATI €= 1 HERAt S S ERE AT T B N
react or one another while stirring them.
[0190]
Prepolymerization Method using Catalyst
The prepolymerization method using a catalyst in the present
20 invention is a method of prepolymerizing monomers capable of addition
polymerization using the catalyst to obtain a prepolymerized catalyst
component for addition polymerization. The prepolymerized catalyst
component for addition polymerization is sometimes referred to as a
prepolymerized catalyst component.
25 Examples of the prepolymerization method using a catalyst include
a solution polymerization method in which monomers are polymerized in a
solvent, a slurry polymerization method (a suspension polymerization
method), and a bulk polymerization method in which monomers as a solvent
are polymerized, and among them, a slurry polymerization method or a bulk
30 polymerization method is preferable.
[0191]
The prepolymerization can be carried out in a batch manner or a
continuous manner. Furthermore, the prepolymerization can be carried
out in two or more stages, each having a different reaction condition.

35 Generally, the prepolymerization time is appropriately determined



30 containing a m xture obtained by m xing a solvent for polynerization
with the organic conpound (D), and (2) a nethod in which a catal yst or
conponents to be used so as to obtain the catal yst, and nononers are
successively supplied to the polynerization reactor containing a m xture
obt ai ned by m xing a solvent for polymerd zation with the organic conpound
35(D). 73 [01941 The nononer to be used in the prepol ynerization
can be optionally selected from nononers capabl e of addition

pol yneri zation. Two Qr nore kinds of nononers_can alngrla be used. The nonomer

to be useda¢aerding ® thedsmdyofdiiechiecsivg elefnaralymsr andp seagton andsary 2 to

20 carbon @éeﬁﬁm@@&ﬁé@ﬁo@& 1trﬁfhl&|eQ:B|Z® h@@ﬂsudermmmneanarﬂmw ene,
1- but ene, 1-pentene, 1- hexene, H@hene - oct ene, non %decene
4- et hyl - 1P®]éfm<§‘h@at1%’- t%?ﬁlsﬂtﬂ@ﬁ@t %meﬁﬁ%fﬂoé‘ylbqeéﬁ‘ég?a%@ %?E%Ctﬁ &°li ke, and

5225' ?get 'hglapcr meeslfo@@ér?c aﬁ&&?@as%%vgtﬁ*lﬂldnw e MBAEMK RES béfmmlfmé& ir e
prepol ynerizati on, exanple copbi nati on nononer s

i ncl udé a adiBrANtiasa 8ﬁ@e§ﬁ&n§?€b{ﬁ‘§ﬂ‘§i’§ m{?%ﬁﬂ%% H‘eof et hyl ene

and 1- butgpglys. conbination of ethylene and 1-hexene, a conbination of

propyl ene and 1 &,ﬂtene nd the like. 15{ 019

prepol yneri zat i onleiRrep ygqmsrg,z i pegnge Qf“&‘a;}‘%g’fefﬂ%blﬁg?%u?grcml ght of a
prepol ymer 105°@, #ete k@f@faM@lfﬁb’m Bod@ftb®0°Spahdasﬂhm@wge@fermwamjﬂ t he

I B R e N S
pO: ymerq Za%)i‘éﬁblyhiéelbzﬁltﬁh(?' mpf&duf@b’iﬁtlﬁs tinco oftinepitepobymaridatibons
ol vent | f orseny e DOTERT St SN BatRoriare saabhofar) SR MR LA b LS
separ at ed fgxon]t he sol vent for polynerization and the prepol ynmerized 25
oLyt oot B SR BRI o g 1o
obtain a pkﬁpwlrym@tha@an@bah&ﬁiormo rrwopmfernerd metindd theyeaf &, a ardhbfien
Lgf;lné 3 tzag&{lﬁﬁﬁ ln\{cgrr?ornllgx%d acs% t an Por}l% Y, O nﬁ){erbﬁa‘ﬂgﬁgls Bbe él?pﬂl’?éd"
are continuously or 1nterm1ttent1y supplied to a polymerization reactor, and
then the produced addition polymer is continuously or intermittently
extracted from the polymerization reactor. It is possible to use, as the
polymerization reactor, a loop reactor, a reactor equipped with a stirrer, and
20 a reactor in which a plurality of reactors equipped with a stirrer, each
having a different type and a different polymerization reaction condition,
are connected in series, in parallel or a combination thereof.
[0193]
In the prepolymerization, a catalyst or a component to be used so as
925  to obtain the catalyst, and a monomer can be supplied to the polymerization
reactor in any order by publicly-known methods. Examples of a method of
supplyng them to the polymerization reactor include (1) a method in which a
catalyst or components to be used so as to obtain the catalyst, and
monomers are simultaneously supplied to the polymerization reactor
30 containing a mixture obtained by mixing a solvent for polymerization with
the organic compound (D), and (2) a method in which a catalyst or
components to be used so as to obtain the catalyst, and monomers are
successively supplied to the polymerization reactor containing a mixture
obtained by mixing a solvent for polymerization with the organic compound
35 (D).



30[ 01981 The prepolynerization is carried out so that the anount of
t he pol yner produced by prepol ynerization can be wwthin a range fromO0.1 to
1,000 g, preferably fromO0.5 to 500 g, nore preferably from1l to 100 g per
gram of the conponent (B).. The anount of the polyner produced by 35

prepol ynerization is sonmetines referredj4o as the degree of 74
prepol yneri zation. [01991 Main Polynerization In the present invention,

addi tion polynerization using a 5 prepolynerized catal yst conponent for

addi tion pflyn?rization is referred to as main polynerization. In the main
pol yneri zatd t he prepol ynerized catal yst conponent obtained may be used

as it is as a cafgbysindRbr 869k kiseR iRhY FRED S M Qizatdsit can BeRpaohalloduct
of the prepolynerized catal yst conponent_  and Eue or ganoal upgi num conpound 10

may be useeelagted fzamanpnenyess canable GRABHIRBOIFBETIEATIOR, o hMNY FO8Apoi nt

of being SYREd FmbRoR@kY BRA a2 hOUsEE! | Thé Ynotdifiet & bEfus6@ 3L the
preferable. As _the _or%z’no_al um nuglycorrp?tind for t.ge | atter case, the
or ganodt unPrRIALEBepEaReNAR dFplarabbuan olet hasmsoaia Z?C)ar Q0 GEIPS: hen t he

or ganoal unERYMAeIBetoleSinisRMdd e Hiténa JropiRhe, tautefBUMpehb@icgaf to 15
be used is usually from1l_ to 10,000 nol | nol, preferaagxb;ron%lo to 5,000
mo] | mol , ahexXers & Beriedeabiartens haoneRe, L ders o A REIY pLRER RS fhe

compound ( MethfP2GRLMAE VihRyRIRRRhMERNIZEE 1Gld alnbetistemoneniefandlé.he 20
or ganoal um[Onlugrg]corrpound (C) are used after bringing theminto contact
10 When two or more kinds of monomers are used in the
prepolymerization, examples of the combination of monomers include a
combination of ethylene and propylene, a combination of ethylene and 1-
butene, a combination of ethylene and 1-hexene, a combination of propylene
and 1-butene and the like.
15 [0196]

In the prepolymerization, it is also possible to adjust the molecular
weight of a prepolymer by a molecular weight modifier such as hydrogen.
[0197]

In the present invention, since a prepolymerized catalyst component

20 for addition polymerizaﬁon is prepared in the presence of a solvent for
polymerization, the prepolymerized catalyst component for addition
polymerization may be used for main polymerization, together with the
solvent for polymerization. The prepolymerized catalyst component is
separated from the solvent for polymerization and the prepolymerized

25  catalyst component separated is subjected to a treatment such as
demonomerization, solvent distillation, filtration, washing, and drying to
obtain a prepolymerized catalyst component in a solid state, and the
resultant prepolymerized catalyst component may be used for the main
polymerization.

30 [0198]

The prepolymerization is carried out so that the amount of the
polymer produced by prepolymerization can be within a range from 0.1 to
1,000 g, preferably from 0.5 to 500 g, more preferably from 1 to 100 g per
gram of the component (B). The amount of the polymer produced by

35 prepolymerization is sometimes referred to as the degree of



wi th each other, the prepolynerized catal yst conponent and the

or ganoal um num conpound (C) can be supplied into a pol ynerization reactor
in any order, or they nay be supplied into a polynerization reactor

after bringing theminto contact with each other in advance. 25[02011
There is no particular Iimtation on a7gethod of supplying the

prepol yneri zed catal yst conponent and or ganoal um num conpound (C) to a
reactor for catal yst preparation, or a polymnerization reactor for the nain
pol yneri zati on. Exanples of the nethod include a nethod in which the 30

pr epol yerpreplaerrgtionconponent and t he organoal um num conpound (C) are
supplied iRﬂ?Q?Olid state; a nethod in which the prepol ynerized catal yst
conponent and the organoal um num conpound (C) are supplied in the state of
bei ng dissﬁkvédﬁﬂxmﬁﬁ@ﬁ@@a or slurried in a hydrocarbyl solvent from which

conmponent s causi pNgiKleprddent #hiatil, AlEabalpsiymesnROBANIsifEeh as 35
noi sture and oxygen have heen suffici egtyly renoved. Exanpl es of.the

, 75
hydr ocdr byPrepelBaTize R CRtAEShepRARG R d‘tdéé‘é?%f’l‘)ij%?%ﬂ 1gndg epfereedyt ane,

pentane, hexang aiigRlPRerizafidnoCiARBe MaARBélyendrysitanarthyl sol vents such as
benzene and tol uene; ‘and hal ogenat ed QQSroca g¥%rsolv%?ts.such as
di chl or onePFRRPEYMEHEA #BFRYYEhEQHPAReHh tia&an{, B¢ Byed 88y RS2 or 5

aromati ¢ hygioeariy hd&ﬁh&??bﬁrn@éﬁzﬂﬁ&i,&iﬁbh @onttd pabilphesd thehydr ocar byl
solvents are re preferahle, [02021 The IS no rti.cular limtation on a
polynerizaPFﬁH’ﬁ%@ﬁ@@dﬂﬁ“5ﬁ§tH%PHOB%W?%%éEhﬁpfgﬂyggyﬁﬂﬂpgﬁC@@p9ﬂggnethod
I ncl udg (1nay Bassihase ckdaliek Yorsddidionopolatdritivn. pdime the vigvgeseous
nononer s, g%%ea solutj%n pol nerjz?Iion QF h%g Ef §0I¥n9{izi %%&ﬁnonprs in
a sol vent, IREHUPeFYp ﬁﬁlgﬂ%ﬁnﬁ]&? 197 ARG TP8 (alEh S Sh Sp%!ie@ Zation
met hod) , apd thd)orgahed knpi@hiniresingaiuindrforths daktef caw, yheorgamelininih
gglnsx; ?Z;qutagggg Ie\éggé)&ﬁfq%z%ss %}Ilengon%{)oaﬂg (bb gsutllgec{.m nWiq?arnst'he-rhe mai n
organoaluminum compound is used in such a manner, the amount thereof to
15  be used is usually from 1 to 10,000 mol/mol, preferably from 10 to 5,000
mol/mol, and more preferably from 30 to 1,000 mol/mol, based on the
compound (A).
[0200]
When the prepolymerized catalyst component and the
20 organoaluminum compound (C) are used after bringing them into contact
with each other, the prepolymerized catalyst component and the
organoaluminum compound (C) can be supplied into a polymerization
reactor in any order, or they may be supplied into a polymerization reactor
after bringing them into contact with each other in advance.
25  [0201]
There is no particular limitation on a method of supplying the
prepolymerized catalyst component and organoaluminum compound (C) to a
. reactor for catalyst preparation, or a polymerization reactor for the main
polymerization. Examples of the method include a method in which the
30 prepolymerized catalyst component and the organoaluminum compound ©
are supplied in a solid state; a method in which the prepolymerized catalyst
component and the organoaluminum compound (C) are supplied in the state
of being dissolved, suppended or slurried in a hydrocarbyl solvent from
which components causing deactiviation of a catalyst component such as

35 moisture and oxygen have been sufficiently removed. Examples of the



15 out in a batch manner or a continuous manner. Furthernore, the main
prepol yneri zation can be carried out in two or nore stages, each having a
different reaction condition. The polynerization tinme of the main

pol ynmeri zation is appropriately determ ned according to the kind of the

obj ective addition polyner and the pol yperization reactor to be used, and
is 20 usually within a range from1l mnute to 20 hours. [02031 When
the main polynerization is solution polynerization, slurry polynerization,
or bul k pol ynerization, the polynerjzation can, be ﬁarried ut according to
t he publ i chydmmln@dw&smaﬁuiecmwﬁhgdr%aab@#&V%@tsz%m hBtaKer eof s

a met hod | PoNiirfeh HARAREEESHtade Shhd @Btard dro@Rticanalrbyarbdll RElvemds ghdtal s to
be supplied are continuously or interm ttg tly suEle(ﬁg to a ol%marl zation
reactor, ad¥beRsene Aed seligueeandiAlesTHtpe Irf‘)’ﬁ]ﬁ?cqr yed PHE?O%}é‘ﬂya r

i nterm ttepidyoRkidtdahedahd aRdMetRGhY ARphAAE hyAré@abYyPEclvEa® es of the
pol ynmeri zation reactor 1nc udlg a |l oop reac qr, a,r agto.r 3gile ubgf ed with a
stirrerd aptPmabigdydspcarRyhaelvants arqpLa ?]E%’ efand gliphaticdy 'rﬁ%éf ith a
stirrer, egghcheviROmarépkéRighllc. t ype and a different polymerization
reaction cpndition, are connected in series, in parallel or a conbination

t hereof. | 35When the main polynerization is gas phase polynerization,

the gas 76 phasghpsd Wes baalib@ardanithcionssd h @dlypdbriagtiondheihddont the
publicly-known nethods and cqpditions.. The rtﬁgat.or f r(ls he askéé)hase
igf 1B arrft

pol yrer i zafadR RAymerizatigny, o d:xseuples of the g HEEr ably a

flui diged pel mhifgatie@eidthbd WEpoBimetizingigasoangenomerd,i(@ha sdheisreact or
may have a s}ti rri.E%.S bl ?}gq@ t&e}nreacti on vessel., 1 Exar@l es of a
met hod i n_ RASERETRAIER BoPghar PoLtmEncans BOnomals it f e R SR T o

pol yner i zapbBméaaation mdthbldeuspamtidodolymavization hesthatlylast (3 anpalkent i s
supplied in state.free fhr ﬁm noi st ur.e. usijal | y_toget her. %h gvn itnert gas
such as ni PPOJRIFIEAIAR Jiho férpgbgﬁegtzni% PR ERE ™M Dr 15 et RoT A n whi ch

t he cat al ystndietingrénhe ligusd ppincdetsn &llsd ataen glymsnikzativporapriepeareskdby

0 590 EBL TR £ <2 AU OTPONET M BafBh ST, 5
t he sol venprepdl2ffelrizbbidhedart be cardied pot ymewozatmore staggesegubalsaving a :
pol ymeri Zatdgf%]fentt Qggcetici)g condition. The polymerization time of the main
polymerization is appropriately determined according to the kind of the
objective addition polymer and the polymerization reactor to be used, and is
20 usually within a range from 1 minute to 20 hours.

[0203]

When the main polymerization is solution polymerization, slurry
polymerization, or bulk polymerization, the polymerization can be carried
out according to the publicly'known methods and conditions. A preferred

25 method thereof is a method in which monomers, a diluent and, optionally,
other materials to be supplied are continuously or intermittently supplied to
a polymerization reactor, and then the produced addition polymer is
continuously or intermittently extracted from the polymerization reactor.
Examples of the polymerization reactor include a loop reactor, a reactor

30 equipped with a stirrer, and a reactor in which a plurality of reactors
equipped with a stirrer, each having a different type and a different
polymerization reaction condition, are connected in series, in parallel or a
combination thereof.
[0204]

35 When the main polymerization is gas phase polymerization, the gas



no particular limtation on the polynerization tenperature of the gas phase
pol yneri zation, as long as the polynerization tenperature is |ower than the
melting tenperature of a addition polyner to be produced, and it is
preferably fromOC to 150C, and particularly preferably from30C to 20
100C. For the purpose of controlling thgnelt fluidity of the addition

pol ynmer to be produced, hydrogen nmay be added as a nol ecul ar wei ght

nodi fier. Wen gaseous nmononers are polynerized, the polynerization nay be
carried out in an inert gas. [0206] 25 Mononer s cap bIe ition

Pol yrer i zaphase polymerizatzarpeas beratred gyhsserrding F‘P\ EISH@T' O%Poduci ng

an addi ti efPHJ)d/ ﬁd‘%n&ﬂfoﬂ%r esay réa@’t/&nfok'(‘kﬁe 'gﬁ%'ﬁlﬁ%e%lﬂh@ﬂzﬁtwﬁ idigol ef i n,

a cyclic o an _al kenyl aronatlc hyd oc nononer, each

havi ng 2 tﬂuxzhz%baéﬁm@ seactionwessel, mf%igewﬁ%e used. 30
[ 0207] EXaf@c%n@es%@ﬁw%”@ﬂ@ﬁldﬂgﬁa%@u@hef The @ﬁ@%r@ﬁa?ﬂiﬁb%@tw@ﬁ@pw ene,
1- but ene, pent ene, 4-nethyl-1-pentene, 5-nethyl-1-hexene, 1- hexene,

1- hept @ne 1@-d@ Petlbé‘freﬁﬂﬁ%é’ﬁése 1- decene and vi nyl cycl ohexane; diol efins
such as 1, 5- heXﬁE'xﬁﬁﬁ:leéLoﬂa hh@é@@uqaewhibhmqme@dmﬂ@mzéd zamy@du ene,

351, 8- nonadlene 9-dec ene, met h xadi 1,4 77
hexadi ene, COMMRRRPR 1518@93’@@4& %H%lyn?)eré Hﬁfgoﬁllﬁg\l‘g%?ﬁ@g@m in

di cycl open{agéietige céra\lygtycbnzpdmﬂqg @Qﬁphe@@ﬁtaoét@a@lf&@&'ro@-rﬁeishw@ne 2-

nor bor nene, cycl ooct adi ene, net hyl h h ht hal
s but ad ey EMHBRE With SPRBe T A I A MRS O 81 ot IR REBEE adh ene

andb5 1o 3- stiHeRe XAt alehod YA |w1ﬁch|thfalcﬁﬁalsu’ch)mpoﬁ@mmrmﬂnﬂled‘fmrmstm& 2-
nor bor nene,

norborneneOf%SBéﬁ¥§lpﬁgﬁgg B e@ﬂgFg¥h§%9¥ﬂ5’rb%%%§§ChF%&§€§$§éé%%ﬁ%,
tri cycl oungegenbrefentiacy sladpeftadensneseppead beydiluthex dhie peeynly frerized
nethyltetra4%ﬁ§§ﬂ§g§£§ﬁg%tthﬁ% ggo‘mn&cyclododecene 5-acetyl - 2- nor bor nene,
[0205]
15 When the main polymerization is gas phase polymerization, there is
no particular limitation on the polymerization temperature of the gas phase
polymerization, as long as the polymerization temperature is lower than the
melting temperature of a addition polymer to be produced, and it is
preferably from 0°C to 150°C, and particularly preferably from 30°C to
20 100°C. For the purpose of controlling the melt fluidity of the addition
polymer to be produced, hydrogen may be added as a molecular weight
modifier. When gaseous monomers are polymerized, the polymerization
may be carried out in an inert gas.
[0206]
25 Monomers capable of Addition Polymerization
Examples of the monomer in the method for producing an addition
polymer of the present invention include an olefin, a diolefin, a cyclic olefin,
an alkenylaromatic hydrocarbyl and a polar monomer, each having 2 to 20
carbon atoms. Two or more kinds of monomers can be used.
30 [0207]
Examples of the monomer include olefins such as ethylene,
propylene, 1-butene, 1-pentene, 4-methyl-1-pentene, 5-methyl-1-hexene, 1-
hexene, 1-heptene, 1-octene, 1-nonene, 1-decene and vinylcyclohexane;
diolefins such as 1,5-hexadiene, 1,4-hexadiene, 1,4-pentadiene, 1,7-octadiene,
35 1,8-nonadiene, 1,9-decadiene, 4-methyl-1,4-hexadiene, 5-methyl-1,4-



10 5-acetyl oxy-2-norbornene, 5-nethoxycarbonyl-2-norbornene, 5-

et hoxycar bonyl- 2- nor bor nene, 5-nethyl -5-net hoxycar bonyl-2-nor bornene, 5-
cyano- 2- nor bor nene, 8- net hoxycarbonyl tetracycl ododecene, 8-nethyl- 8-
tetracycl ododecene and 8-cyanot etracycl ododecene; al kenyl aromatic
hydrocar byl s such as styrene, al kenyl benzenes (e.g., 2-phenyl propyl ene, 2-
15 phenyl but ene, and 3-phenyl propyl ene), al kyl styrenes (e.g.,

p- met hyl styrene, m et hyl styrene, o-nethylstyrene, p-ethylstyrene,

m et hyl styrene,. oethylstyrene a- et hyl styrene, 2, 4-di net hyl styrene,

2, 5- di met hhexadienae! Methylil hspetudieng, SnethyhidsngiZBerRAraeeene,
3- met hyl - SqR{ AbhehddEBRe, -vityld- abmh@hayhmmﬁdie%t Bahytiiubyé-st yrene,

and p-secondary butyl styrene 20 bji sa nyl zen beenzene)
and aIkenyﬂ%@ﬁﬁﬂﬁ%ﬁéhé(W@kQC&“hen%n%§ﬁﬂg@ gygﬁ§¥mxg Bdnﬂgﬁﬁﬁﬁaf
car boxyl i c1 ach @ diénd isopen¥! 1 3-B&kieABI N8DcYadienaci Bic Xclﬁ&tédﬁeﬁ@ la@d
mal ei ¢ _anh drlde I taconic gﬁ |tacoB|c anhydrlde
bi cycl & 2, 2,319v.ci }I‘?é‘ﬁﬁé‘?féﬁ’ Eygliep éitrﬁo%&? as peubgy ne%t%m%gy{ ¢ of metals such
as sodi um n@fﬁo@ﬁéhé”ﬁ ethylhg- %Bl'b@n!é‘ﬁe Hﬂﬁﬂ?ﬁﬁd’fﬁrhﬁﬁlé&ﬁi G- m@l -25 the
a, 6- unsaturated carggg ylic - and a uns d_ated car ylic acid esters
(e.g., metRYTDOXREYE. A Genay) o ?meél@e’ﬁetﬁaﬁffi%iﬁ a%%ﬁ&%cafc d§8€‘p‘?€‘opy|
atcL y: at et hiﬁéﬁd@kﬁd/éceﬁéryér@ﬂa@ycﬁ @ﬁfh\deb@?!é"pe’vlﬁayﬂnﬂbbexm{aﬂé slenet hacryl ate,
et hyl nmethacr 0 acryl a n- but yl
met hacry| afiet K&ﬁ %8@899‘1@1%%é&%ﬁ?&acyﬁgﬁgﬁeﬁ%&f% F’P@le&’cﬁ 'ds
30( eI a0 NBiRebtylagy-G- morh@@@rﬂ meahoﬂycarboﬁyl 2enirBomdre, §:, Vvinyl acetate,
vi ny propl nate, .vi nyl_ caproate, a rat.e, viny,
st earat e, XyLARRoT |2H‘ 5%%? ‘%bﬁﬁ% Fg}o’ﬁ%ﬁ%}yéa‘gﬁgwoigene b
ulnsa_t gr Ftt edyaﬁlﬁf Dmoybbﬁneawd@ mleymmbrb@tﬁtar(a@o@odo@bgm BrimeathyBat e,
gl yci dy t hacr and i.taconi cid cid .35[0208] 78
The nmononel® F%Cy;‘f‘?{%‘fé]r%ﬁ%ﬁl? ang %F‘@rf%eﬁél\%’ﬂgg &%8%5031%%3 5% % Exanpl es of
t hﬁ ol efi nhydﬂicu@lbylstslwhmtywm)dlkeneylbaanbmm«e g.12 pdrenghexopylereg 2ene,
1- hept e ent n
net hyl =2- pBﬁ?’éﬁ? t%%ﬁ’b@@ﬂ’g‘r‘?é‘;{ i‘?ﬁ? e{)hénﬁ”?%ﬁe%?e rﬁet}plstgre%%ed 5
i n the prepoimsthylstatdren ormeﬂwl&tmharpwthy]etﬁ]eabl m- etlt;;lb@rrene[(oZOQ]
ethylstyrene, a-methylstyrene, 2,4-dimethylstyrene, 2,5-dimethylstyrene,
3,4-dimethylstyrene, 3,5-dimethylstyrene, 3-methyl-5-ethylstyrene, 1,1-
diphenylethylene, p-tertiary butylstyrene, and p-secondary butylstyrene),
20 Dbisalkenylbenzenes (e.g., divinylbenzene) and alkenylnaphthalene (e.g., 1-
vinylnaphthalene); a,8-unsaturated carboxylic acids (e.g., acrylic acid,
methacrylic acid, fumaric acid, maleic anhydride, itaconic acid, itaconic
anhydride, and bicyclo(2,2,1)-5-heptene-2,3-dicarboxylic acid), metal salts of
metals such as sodium, potassium, lithium, zinc, magnesium and calcium of
25 the a,B-unsaturated carboxylic acid; and a,8-unsaturated carboxylic acid
esters (e.g., methyl acrylate, ethyl acrylate, n-propyl acrylate, isopropyl
acrylate, tert-butyl acrylate, 2-ethylhexyl acrylate, methyl methacrylate,
ethyl methacrylate, n-propyl methacrylate, isopropyl methacrylate, n-butyl
methacrylate, and isobutyl n:l_@thacrylate), unsaturated dicarboxylic acids
30 (e.g., maleic acid and itaconic acid), vinyl esters (e.g., vinyl acetate, vinyl
propionate, vinyl caproate, vinyl caprate, vinyl laurate, vinyl stearate, and
vinyl trifluoroacetate) and polar monomers such as unsaturated carboxylic
acid glycidyl esters (e.g., glycidyl acrylate, glycidyl methacrylate, and
itaconic acid monoglycidyl ester).
35 [0208]



When two or nore kinds of nononers are used, ethylene and a-olefin are
preferably used. The conbi nati on of nononers to be used is preferably a
conbi nati on of ethylene and propyl ene, a conbination of 10 ethyl ene and

1- butene, a conbination of ethylene and 1-hexene, a conbination of ethylene
and 1-octene, a conbination of ethyl ene;g 1-butene and 1-hexene, a

conbi nati on of ethylene, 1l-butene and 1l-octene, a conbination of ethylene,
1- hexene and 1l-octene, a conbination of propylene and 1-butene, a

conbi nati on of propylene and 1-hexene, or. a conbination of 15 propyl ene and
1- oct ene. [0210] The mononypispreferably sal Qlpep haying Rde %C%Irb@npﬁrtemfctu on

met hod of f sm%@fsﬁfhé mﬁﬂtmemdeseﬂwéﬂé:lplra}smnerfbeft@Qéy1 Peﬁﬂa@fé‘ yrer  of
et hyl ene an efin anon hém a copoly ene and

a-ol ef i n hhexenp.d- h@tﬁapyétomﬁr@wg "RoRANRe |1 @qqeaétérr@eti 1&@%“@61 & The

a-ol efin i §Rhef ?rp%lﬁlté’n@rhﬁyRBf@Ifoh@xHﬁH'aﬂﬁ thelltked CEROBIbRNMo Rds@kanpl es

t hereof_ include 1-butene, 1-héxene, and octe | es 25[0211]
The pr ésentn the/pranodrngrizetioe 1geseticnlaly Hmﬁgm{:ﬁa&%ﬁmﬂ@m ow by way of

exanpl es aEgmgpnparatlve exanpl es, but the present |nvent|on is not limted
e

t hereto. pro rtles of oleflnﬁ pE ynmers in exa asured by
the fol | owing ne twaor gpors kings OEMGRATAGTS AL enegglﬁeq addi ng a
sanpl e in gRAMIMRANS f@xléxbfl 'il'sédaC'[[‘ﬁe%@hi&h@ﬂoﬁb&"/hnonﬂméﬁﬁw%@uw&i/$ ver e

applied to t ueous furic, a solu i on ontalnln t he sappl e thereby
extracti ngP¥ ﬁﬁaﬁy cermpBnaiion of Y %é( %t?u%%‘ﬁ:?r%’ SR UFPE E&?W%Bfﬁt ion from
the saqpl eetidlehd add! i-Buichepardondhinationhs ethPlemauaalis- lfeudehurac aci d
|S(():::>Utslpggt ?g(?égixg'c{t?gn ;[)P ethn?ér?elz ang qpocqgr% g\%gm ?r?e{]tg(l)rg g% e%lh lgn ef gugé ned by
and 1-hexene, a combination of ethylene, 1-butene and 1-octene, a
combination of ethylene, 1-hexene and 1-octene, a combination of propylene
and 1-butene, a combination of propylene and 1-hexene, or a combination of
15 propylene and 1-octene.
[0210]
The addition polymer obtained by the production method of the
present invention is particularly preferably a copolymer of ethylene and a-
olefin, and among them, a copolymer of ethylene and a-olefin having a
20 polyethylene crystal structure is preferable. The a-olefin is preferably an
a-olefin having 3 to 8 carbon atoms, and examples thereof include 1-butene,

1-hexene, and 1-octene.

Examples
256 [0211]

The present invention will be described in more detail below by way
of examples and comparative examples, but the present invention is not
limited thereto. The properties of olefine polymers in examples were
measured by the following methods.

30 [0212]

(1) Elemental Analysis
7n: After adding a sample in an aqueous sulfuric acid solution (1M),
ultrasonic waves were applied to the aqueous sulfuric acid solution
containing the sample thereby extracting a metal component in the aqueous

35 sulfuric acid solution from the sample. Zn in a liquid portion of the



F: A sanple was conbusted in a flask filled with oxygen and the generated
conbustion gas was absorbed in an aqueous sodi um hydroxi de solution 5
(10%, and then F in the obtained agueous solution was quantitatively
determ ned using an ionic electrode nethod. [02131 (4) Cunul ative
Wi ght Fraction of Particles having Partgcle D aneter of Prepolynerized
Cat al yst Conponent for Addition 10 Pol ynerization of 60 jamor |ess.

A prepolynerized catal yst conponent for addition polynerization was

di spersed in a dry state and_the particle sjze distribution thereof was
measur ed uddeeouslfwie agidrrpleBaBIcOPBHEIRS Pl metRheIRPANeR, WaE | on particl e

size distrj Halel t system 15 manuf act ured
bySWPN&@%%%hmw%&&Emm%wmmé@dﬁﬁ&@wﬁﬁ y

i U1 on pET SrAR Dk on CHRDEA rpA ARG iR @1 5P S o ESROIRed s
cal cul at ed, fXBLESSE Sal ¥ atOAERbed 9 hhladdddas Wollem TalbkidenslufiRange: R4
1.8 to 350, jun Trigger condjtions: Reference duration 2 seconds.: Tine base
100 ns 2 5{@%5, @ﬁxgﬁ%@p Han Ql@ _og%med aqueous solution was quanfitatively. g op 2s
channel 153st8nied iSng 8aliohicBedpbis pRItEO@N conditions @ RODOS (dry gas
flow type [idzsl%?r sing unit) direct charge type : Feeder VIBRI : Feed 50%
(4) Cumulative Weight Fraction of Particles having Particle
Diameter of Prepolymerized Catalyst Component for Addition
10 Polymerization of 60 pm or less.
A prepolymerized catalyst component for addition polymerization
was dispersed in a dry state and the particle size distribution thereof was
measured under the following conditions using a laser diffraction particle
size distribution measurement apparatus HELOS&RODOS system
15 manufactured by SYMPATEC GmbH. The amount of a prepolymerized
catalyst component for addition polymerization having a particle diameter

of 60 pm or less was calculated expressed by volume.

[0214]
(Measuring Conditions)
20 Range R4 1.8 to 350 pm
Trigger conditions : Reference duration 2 seconds
: Time base 100 ms
: Start channel 15> 0.5%
: Stop 2s, channel 15 < 0.5%, 10s real time
25 Dispersion conditions : RODOS (dry gas flow type dispersing unit)
direct charge type
: Feeder VIBRI
: Feed 50%
: Injector 4 mm
30 : Dispersion pressure 1.5 bars
[0215]

[Example 1]
(1) Production of Activating Agent (B)
In the same manner as in the preparation of component (A) of
35 Example 1(1) and Example 1 (2) of JP-A-2009-79180, modified particles in



Injector 4 nm 30: Dispersion pressure 1.5 bars [02151 [Exanple 1] (1)
Production of Activating Agent (B) In the sanme manner as in the preparation
of conponent (A) of 35 Exanple 1(1) and Exanple 1 (2) of JP-A-2009-79180,
nodi fied particles in 80 the present specification were produced. As a
result of elenental analysis, Zn conterggwas 11% by wei ght and F content
was 6.4% by weight. [0216] (2) Prepolymerization 5After vacuumdrying, a
ni trogen-substituted autoclave (inner volune of 3 L) equi pped with a
stirrer was evacuated, and then charged with 480 utane and_5.0 m of
a sol uti ontheprSRmbSB‘{Q h%@@%gﬂé‘?wpau@%onﬁ% afrﬁﬁgli of & %mﬁﬁ’f%}@l{"’é}ﬁ%lﬁa st at

2500, manu %E el h
concentr at ?gﬁbggﬁﬁ ‘pé(?ﬁ%%ad g&g@%%&g%l ust egﬁ% ?afoé%rg by 6V@T% g %gne EQEG

prol ) of e(}%ll nebi s(i ndenyDzi r coni um di phenoxi de (A) was added to the

aut ocl ave, ring at 50C for 1 hour and further cooling to
30C. Then, (2}@ g}%ﬁh%zé&éﬁ :

| ene was added d 7 f th d f i cl
(B) obthai ned in ARer ypgyany dljylﬁﬁsaéﬁ'ﬂfggenlsﬁi’ﬁﬁéo %‘%09 Ienchg?%pngTgl ;asof
a solution &hn;éofB'L)%g%p'éd FitHh RUF G ak BvhexaRe, ahaezh@ﬁmamgécat i on of
whi ch had %een adj ust e g1 was a%ﬁ%% an &po zation
was. i niti awa 489 gt b %Pﬁ@%@lmg 2 R ?@ }g‘f égg}? nut e,

prepol yner g gahiy@ riaﬁwsacg@amlaﬁl (Qﬁbnﬁéta'%%doo Er.né?rﬁlfﬁbmﬁaﬁ&)y Skiye Cheedealy an
et hyl ene/ h}/dro en_m xed n concent at| rml /() at a rate

20 of 0.81lrdwitwialelid) gg)sﬁb ?’F"Fl‘;ﬁ’ £ SPIERHY HB 0 t"#é‘dll ; “ture was
rai sedyg o égﬁs%&'to 30 xﬁgﬂ%&llt e sTadi] lt%eﬂﬂgriBeﬁqinymbfzat i on Was carried out at
50C for 2 haqurs. r and byt e ur
pr epol ymer ?"z}déeﬁ%}?lé 19g0 DR GHEETEHD HB}%eé’d’dF § ??ﬁé?&ggﬁﬂ% aujgdave,
recover ed. folifvdEBP i EihgBHTROYC Rsl AOUr And ,fuﬂjh@rtcbehdggo @6°6f Then, 1
g of ethylene was added and 7.1 g of the modified particles (B) obtained in
the above (1) was added. Furthermore, 3.5 ml (3.5 mmol) of a solution of
15  triisobutyl aluminum (C) in hexane, the concentration of which had been
adjusted to 1.0 mmol/ml, was added, and prepolymerization was initiated.
First, while feeding ethylene at a rate of 0.13 g/minute, prepolymerization
was carried out at 30°C for 30 minutes. While feeding an
ethylene/hydrogen mixed gas (hydrogen concentration: 0.182 mol%) at a rate
20 of 0.81 g/minute as a substitute for ethylene, the temperature was raised to
50°C over 30 minutes and then prepolymerization was carried out at 50°C
for 2 hours. The monomer and butane were purged, and then a
prepolymerized catalyst component for addition polymerization was
recovered. The recovered amount was 107.0 g, and the degree of
25  polymerization per modified particles (B) was 15.1 g/g. The particle size
distribution of the prepolymerized catalyst component was measured, and
as a result, the amount of particles having a particle diameter of 60 um or
less contained in the prepolymerized catalyst component was 1.7%.
(3) Main Polymerization
30 After vacuum drying, an argon-substituted autoclave (inner volume
of 5 L) equipped with a stirrer was evacuated, and hydrogen was added at a
partial pressure of 0.037 MPa, and then 154 g of hexene-1 and 1,046 g of
butane were supplied into the autoclave and the temperature was raised to
70°C. Then, ethylene was added so that the partial pressure thereof might
35 become 1.6 MPa, and the system was stabilized. As a result of gas



25 pol ynerization per nodified particles (B) was 15.1 g/g. The particle
size distribution of the prepolynerized catal yst conponent was neasured,
and as a result, the anmount of particles having a particle dianmeter of 60
pmor |less contained in the prepolynerized catal yst conponent was 1.7% (3)
Mai n Pol ynmeri zation 30After vacuumdryigyg, an argon-substituted autoclave
(inner volunme of 5 L) equipped with a stirrer was evacuated, and hydrogen
was added at a partial pressure of 0.037 MPa, and then 154 g of hexene-1
and 1, 046 ghof but ane were supplied into the autoclave and the % ﬂg%%rature
was rai sedchronrgograplkis anslysiseiie sriscorapeytion 1prke YREEPAYAS af 03 ure

t her eof mg{;(% (%% becl‘cgga]ﬁl%ltﬁ N%asolﬁﬂ@nt@Q) ﬁﬂﬂ)?ﬁﬁﬂé@ﬁu@ﬂ%@hiﬂlﬁﬁﬂl ifAs a result

ma Cc ana

of gas 81t t ogr aphi B as conp tlonlnglggsystemwas

as fol | onshesams, d@emoaaqn@gtlﬁma%wlmbdmﬂbw %@Jl@t §o Smmol/nyleBigsy |
al um num ' Suf\Pad Phe lﬁ'&? OPREENY Eé‘lh't% afo W 6htﬁ@&ybmmn@m bsluede] thel

nmol / m suppl 1 hereto. The a solution (1. Iam ne

h
in tol @neCOQW@tﬁfé@h@ﬁWM@% had }i@?nﬁfﬁl‘éﬁeﬁé@ (hé apmel; &f eléle
was added F'ﬂ?f}f‘ér%aox%uBO@qfﬁ{gf&‘,thé%eﬁol%é?rﬁzédf@tmﬁl@@bmweﬁeﬁoxcat al yst

conmponent for addition polynerization ﬁta ned, j\n the a é%ﬂ

suppl i ed. Mdltwﬁé@‘dm%lﬁl%%ﬁ IEERE! Hv?rf SHay 8Py ?}gro 0. 293
mol % so a&eﬁ%@%h@tﬁ&[bﬂeﬂ?ycﬁ@gbﬁ@nﬁieﬁsgﬂér @ydtogergioveys ¥l % so as to

pol ymerization was carried 10 out at 7(0C fo %398 urs ?A% a result

‘ol efin pol PERtsEStheRnIiteRECSEEEE 7] 2 BEXiTh 4R orijwa(slgarried

Pr epol ygrer bﬁ%t Q0 ErePQINHIRE | ZAL120F s\ RS a‘iladléﬁﬁ(i)dby&her wdshshtasmel. manner as
in 15 Exa (2), except that 198ny (372 prol ) of

et hyl enebi 311"17 enyQzi rconi um di phenoxide (A) and 7.0 g of the nodified

particles (Em laygtla@@ga@alﬁéauﬂpl e 1(1) were added, and the organic conpound
(D) was nok ng,r The, recovered anount was 130.3 g and the degree of
pol yneri za P e@’é’ﬂylﬁﬁﬂ‘fzﬂ@ﬂ particles (B) was 18.6 g/g. The

Prepolymerization was carried out in the same manner as in

15 Example 1(2), except that 198mg (872 pmol) of
ethylenebis(indenyl)zirconium diphenoxide (A) and 7.0 g of the modified
particles (B) obtained in Example 1(1) were added, and the organic
compound (D) was not added. The recovered amount was 130.3 g and the
degree of polymerization per modified particles (B) was 18.6 g/g. The

20 particle size distribution of the prepolymerized catalyst component was
measured, and as a result, the amount of particles having a particle
diameter of 60 nm or less contained in the prepolymerized catalyst

component was 11.0%.



20 particle size distribution of the prepolynerized catal yst conponent was
measured, and as a result, the amunt of particles having a particle

di aneter of 60 pmor |ess contained in the prepolynerized catal yst
conponent was 11.0% 82 CLAI M5 1. A nethod for prepolynerizing
mononers capabl e of addition polynerizagg on, wherein the nethod conprises
the following steps: 5 (1) a step of preparing a mxture by mxing a

sol vent for polynerization with an organi c conpound (D) represented by
Formula [2], (2) a step of prepolynerjzing said nononmers in the mxture in
the presence of a catalyst prepared BRgi ng a conpound (A) sel ected
fromanong transition netal corrpounds represented by Fornula [1] and their

p-oxo 10 type transition netal ound dimers, and an actiyv ng agent (B
into contact with eAcnethadefor ILI’leﬁ waqllgvmen@mﬁrwap%aﬁﬁ ragt@ilg‘ilo% net gl)

at om of Gangmemiduéx? v@h&%@ﬂ@h@%&{éﬂ%dﬂ:oﬁg%%eﬂﬁeaﬂu@wgﬁﬂ@sam onic frame

or a group containing a hetero atom hal Qqgen .at om
hydr ocdr by{Iaystgpofprepariag sistaiey TxsgR §eplyent ? ; 15%})7@%WH& a
cycl opent agh%@game%nfmﬁm @)(fegff@sex?teﬂ%yaﬁ‘ﬂﬂﬁﬁﬁi [Hatisfying 0 <a <3; b

is a nunber Istyin when a'is nore than

| i nked to Q?(ﬁ e @P%P?W@@erdzmgc%al@ enQpers ’@rﬁl?pm%t}ﬂrﬁllﬂ ﬁ@ pﬁeﬁ%f{ﬂﬁon
atom a si bfggatg?lgy a@lea xfgnac@:@. @&.ﬂae{m abRteBotm Stdofnlgr at om or
a phosphorus atom \Aherteﬂfg Itgfl ogap roup having
1 to 30 cafisemwiiaen e F%WPHH§1 éf%reéeg PYtFlﬁ’é'mu ARl fE 2 ﬁ%cpr g%%r byl
group {@Vvi Bgheltita@sR9ore HIaNcehpEnMiisleraByndhau e ctivatiiggt agersrB) intwo R2
groups may be the same or different. 25 - 2. A nethod for

pr epol ymer P(ilil"r"f’ét NoHe ABFR OBSTabl e of addition pol ymerization, wherein the
met hod conprisesypdiXgl | owi ng stepd: ( 1) a step of pr eparing a mxture by
p1e>F;|r ggeﬁt Z%k@'g{:bmppm mglrtgoznagnle%al g\%om o roug PG §Y r%lljl%%a(v@lg a
cyclopentadiene type anionic frame or a group containing a hetero atom; X!
15  is a halogen atom, a hydrocarbyloxy group, or a hydrocarbyl group other
than groups having a cyclopentadiene type anionic frame; a is a number
satisfying 0 < a < 3; b is a number satisfying 0 < b < 3; when a is more than
1, one L! may be linked to another L! either directly or by a group
containing a carbon atom, a silicon atom, a nitrogen atom, an oxygen atom,
20 a sulfur atom or a phosphorus atom,
RIC(=0)NR2, [2]
wherein R! is a hydrocarbyl group having 1 to 30 carbon atoms which may
have a substituent; R2 is a hydrocarbyl group having 1 to 30 carbon atoms
which may have a substituent; two R2 groups may be the same or different.
25
2. A method for prepolymerizing monomers capable of addition
polymerization, wherein the method comprises the following steps:
(1) a step of preparing a mixture by mixing a solvent for polymerization with
an organic compound (D) represented by Formula [2],
30 (2) a step of prepolymerizing said monomers in the mixture in the presence
of a catalyst prepared by bringing a compound (A) selected from among
transition metal compounds represented by Formula [1] and their p-oxo
type transition metal compound dimers, an activating agent (B) and an
organoaluminum compouhd (C) into contact with one another,

35 L1 M1X1, [1]



30 (2) a step of prepolynerizing said nononmers in the mxture in the
presence of a catalyst prepared by bringing a conpound (A) selected from
anong transition netal conpounds represented by Fornula [1] and their u-oxo
type transition netal conpound dinmers, an activating agent (B) and an

or ganoal um num conpound (C) into contacggw th one anot her, 35Li am xi b[ 1]

83 wherein M. is a transition metal atomof Goup 4; Li is a group having a
cycl opent adi ene type anionic frame or a group containing a hetero atom Xi
is a hal ogen atom a hydrocarbyl oxy group, or a hydrocarbyl group other
th?_n ?r oupwhhzeinny! s ejranpbionagptaid pypel GrewhitcLf inmerodwp haviganber 5
sati sfying < RER oW r i { + { it han 1,
one Li nay?y%éoqe?lrg%eh teoﬁggoé{}ﬁg?&gré%hﬁ%ggt?“}rg%c?%a%grn %Bg&g??&%ﬁcgim ai ni ng
a carbon atsorhalogenldtonh sahydocarhyloxy geprmtB A DEAreSRYBENEUB RIS sul f ur

atomor a Hﬁﬂﬁ : Y R%{c2 ! i byl
group having E%}gﬁ%égh%{algg]oan@é:%pnﬁﬁymi ch ﬂ%%%??ﬁ%? ilt§ 32?]1?;}&6%0?; g
’ g

hydr ocdr bysatigfyipe Aave 63 b 1802 Bgnt@rrtﬁ?ﬁi%ﬁffl@ﬁso DA mRTE [B&R t uent ;
two R2 groyps,dmpy e bOEnkREBoUndhés BI @ither Bt BRhR@Iupccording to

claiml or 2, wherei'n the activating agent (B) is a nodified ticl
produced bsoraimigigraycathens Honbyi wélcea)a%O%)a,(n%&gearﬁFOPHl)afiﬂ% eg’g%ﬁogbte with
one anot hep i@k atBnCOHMRIMIdpheRILsRM ed by Formula [3]: M1, 22[3] 20 (b):

a conpound represented by Formula [4]: R3t.iTH 4] (c): a conpound
represented by F&G{ﬂérﬁéﬁ R4u- 2T£ﬁl2[5] (d): an inorganic oxide particle

or an Qf gaRiner&Q R a Pdkb&rByl group having 1 to 30 carbon atoms which may
have a substituent; R2? is a hydrocarbyl group having 1 to 30 carbon atoms

which may have a substituent; two R2? groups may be the same or different.

15 3. The method according to claim 1 or 2, wherein the activating
agent (B) is a modified particle produced by bringing the following (), (b),

(¢) and (d) into contact with one another,
(2): a compound represented by Formula [3]:
M2L.2, (3]
20 (b): a compound represented by Formula [4]:
R31TH [4]
(¢): a compound represented by Formula [5]:
Réw2THs (5]
(d): an inorganic oxide particle or an organic polymer particle,

25  wherein M2 is a Group 12 element; L2 is a hydrogen atom, a halogen atom or
a hydrocarbyl group, and two L2 groups may be the same or different; R3 is
an electron withdrawing group or a group containing an electron
withdrawing group; when t-1 is more than 1, R3 groups may be the same or
different; R4 is a hydrocarbyl group or a halogenated hydrocarbyl group ;T is

30 a Group 15 element or a Group 16 element; t is a number corresponding to
the valence of T; T' is a Group 15 element or a Group 16 element; uis a

number corresponding to the valence of T".

4. The method according to any one of claims 1 to 3, wherein the

35 method is carried out in a slurry.



25 wherein M is a Goup 12 elenent; L2 is a hydrogen atom a hal ogen atom
or a hydrocarbyl group, and two L2 groups may be the sane or different; R3
is an electron withdrawi ng group or a group containing an el ectron

wi t hdrawi ng group; when t-1 is nore than 1, R3 groups may be the sane or
different; R4 is a hydrocarbyl group orgge hal ogenated hydrocarbyl group ;T
is 30 a Goup 15 elenent or a Goup 16 elenent; t is a nunber correspondi ng
to the valence of T; T' is a Goup 15 elenent or a Goup 16 elenent; uis a
nunber corresponding to the val ence of T . 4. The net hod
according to any one of clainms 1 to 3, wherein the 35 nethod is carried out
inaslurry. 84 i sl fyshdérimpnent for addition
pol yneri zati on p?'odﬁgggpgbnﬁiﬁéﬁﬁl%ﬁc%%i ng aﬁgy one qf ¢l ai % to 4.
56. A net hodyferigatiduprasyicad hydidie mehesb RoGarAIng RRY 1A of Glatps f.g% :
conprises pol ynerizing nononers capable of addition polynerization in the

presence of the prepolynerized catal yst cqonponent. for additio
pol ymeri zat i on a8cofdnathadforiprpanengzy additien ReW M, WHIEHR an

addi tion pﬂ%g&& coMpe{s8k BolReFBidoth M ©apabl ofeidiziong mononer s

capabl e of addition polymrerization in the presence  of a]?n%xture of %ﬂhe

pr epol yner pelsmerazatiqnsin thmprrrence pbthapaenslymeped fatalyst CORPRBERE ing t o
claimb5, apgy; mh%@g@&ggﬁ%wlﬁ&ﬁ.w 8. The met hod
accordi ng ?gd%fbé?ﬁm& or 7, wherein the nononers are ethylene and an

a-ol efin.
10 7. A method for producing an addition polymer, wherein the

method comprises polymerizing monomers capable of addition
polymerization in the presence of a mixture of the prepolymerized catalyst
component for addition polymerization according to claim 5, and an
organoaluminum compound (C).

15
8. The method according to claim 6 or 7, wherein the monomers are

ethylene and an a-olefin.



