SF-2240 DESCRIPTION METHOD FOR PRODUCING OLEFIN
POLYMER 5 Technical Field [0001] 1 - The present invention relates to
methods for producing olefin polymers. In particular, the present invention
relates to a method for producing.ap-elefig polymer, with 10 which an
olefin polymer having good particle properties can be produced in high
activity and contamination inside polymerization vessels such as on vessel
walls and impellers,gan-be-reduced- Backgreund Avt,A5[0002] Olefin
polymers such as polyethylene, polypropylene, ethylene/a-olefin
copolymers, and propylene/a-olefin copolymers are produced by
(ce)palymerizing-olefins in the presence of an olefin polymerization
catalyst such as a 20 metallocene-based solid catalyst composed of a
solid datalst containing a metallocene compound of a group 4 metal such
as zirconium-anda8-0rganealtminum camponantJar example..[0003]
However, In some cases, slurry polymerization of olefins 25 in the
presefite’ of stich"dTietallotBnéBaset Solid ChtalystSFE-22425" "
produeces: polymerinasses and causesisheeating eftpolyners in thewn
polymerization vessel and causes polymers to adhere to the impeller or
véSsel Wall, fefehy faifiy 5 adiieve I6RGteR Stable Yp&Fatioh. "
Gas-phasepelymerization @f olefinsib:in the preseneenef suchaside
metallocene-based solid catalyst in a fluidized bed reactor in some cases
produB&s polyiier Thasses and cauges sheéting of polymers i the
fluidizeehbed and-decreases the flowability of polymer particles, thereby
causiré%&grigpnon}&cggeneous polymerization state in the 10 fluidized bed
and failing'to aéihleve stable long-term continuous operation. [0004]
Chemidabsystems such as petroleum distillation refinery plants and
polyolefin manyfacwiring plants suffer from 15 problems of a decreased
heat exchange capabﬁity and pipe clogging caused by fouﬁng. This may
lead tetinstability ofehianufactaringoperatiormand, rrwotsteasess plant
shutdown., Avqiding sych situatign is thus highly.desirahle; [0005] 20
order to address these problems, for example, Patent

presence of an olefin polvmerization catalyst such  as a
20 metallocene-based solid catalyst composed of a solid catalyst
containing a metallocene compound of a group 4 metal such as
zirconium and an crgancaluminum compeonent, for example.
(00031
However, in some cases, siurry polymerization of olefins

25 in the presence of such a metallocene-based solid catalyst



Literatyre J(Hereinafter "Patent Literature” is referred to PTL, such as PTL
1) discloses a method in which a higher aliphatic amide is added to a
powder flowing environment field for polyolefin production. However,
according ta.this25-methad . the activity. of the.polymerization.catalyst
used in SF-2240 -3 polyolefin production decreases and the catalyst cost
increaSEs. P Y Hi&tEse S PometzatiGhpratesstHat ‘Usés s Catafyst
constituted-py1asolid catalyst.piepared by, ofefin: pgepolymerizationyand a
surfactant supgorted on the solid 5 catalyst. According to PTL 3,
polymETiZation’is cOREESA by fAEHIRY R SarfaHEatTing polyRietization
in the presenge-efasalid catalysiqpeepased by prepalyraesization: of
olefins. However, although these techniques offer some effects of
preveftify SdeSi6n of poiyiners 6 the ifipelisr aiid va8sEt* o waif the
polymerizatier-actirity significantly deecreases.rAn effective: podymerization
method that can achieye high activity while reducing the contamination on
the vessel wall and the impeiler Ras notyet beenfound. Citation List 15
Patentditeraturer{ 0006 RbEntr Japanese:-tnexamined Ratent-Application
Publication,No, 2000-313717 .. PTL 2: Japanese Unexamined Patent
Aplcaoy Bobitction. S89008 255111 DL 5 Thosness Grdrimined
Patent@ppticatfonsPublication No. 2000-327707 Summary of the Invention
Technigg& Broblem to be solved 25[0007] SF-2240 -4 An object of the
present invention is to provide a method for producing an olefin polymer
with which @elefin-baseds polymes ravirnggoodiparticieipropefties can be

produged,in high;activity, confamination inside the.pelymerization, .,

15 proklems of a decreased heat exchange capability and pilpe
clogging caused by fouling. This may lead to instability of
manufacturing operation and, in weorst cases, plant shutdown.
Avoiding such situation is thus highly desirable.

[0005]

20 In order to address these problems, for example, Patent
Literature 1 {Hereinafter “Patent Literature” is referred tc
PTL, such as PTL 1) discloses a2 method Iin which a higher
aliphatic amide is added to a powder flowing environment
field for polyolefin production. However, according to this

25 method, the activity of the polymerization catalyst used in



5 vessel,.sugh as on a vessel wall or an impeller, can be effectively
prevented, and stable long-term operation is possible. Solution to the
Problem [0008] 10A method for producing an olefin polymer according to

the presentinvention ischaracterized.in thatdn the presence of (Aka solid
catalyst component for olefin polymerization, (5) an aliphatic amide, and
15(C) ‘&R Grganoaltiminuft Tofiseurid Y e & feast bifs lefir'Seléétéd from

the group consistingsef ethylene and a-olefins having 310,20, carbon atoms
is (co)polymerized in a polymerization vessel. [00091 20According to the
methdtf 61 pr5dating an Bréfin goTAersF thetkveritior? the alighatic
amide-(B)and.the-organgaluminum, compaund(C).are preferably oy
preliminarily mixed with each other and then added to the polymerization
vessef “35{0B 10 SF-Z240 “§279 PACESIARTG 16" thé hstHSd Yot Bréducing
an olefinspolymer:ef the inveation, thealiphatc amide-(Bxis preferably
represented by general formula (1) below: [0011]

5(Cmilg"TO0)N(CTTECRsORIB(1) THithe Génetal tormilia (fj; M dénbtes an
integesefdntar30.adnesAccosding torthe method forproducing areedefin
p(l)éymer of the invention, the organoalyminum c_oirg%oynd gf((%is preferably

repres‘%ﬁ%éd E?/eggﬁjé%?%zr?ﬁﬁg (IEiI)CEléfI;bW: fbf@b amA rIIE{JE1)3F?1"f—|p(II) In
the formuls kstand Rbimaybethe same@s ondifferentfromve high

activity while reducing the contamination on the wvessel wall
and the impeller has not yel been found.
Citation List
15 Patent Literature
{0008}
PTL 1: Japanese Unexamined Patent Application Publication No.
2000-313717
PTL 2: Japanese Unexamined Patent Application Publication No.
20 2000-287114
PTL 3: Japanese Unexamined Patent Application Publication No.
2000-327707
Summary c¢f the Invention
Technical Problem to be solved

25 [0007]



each agther and each denote a hydrocarbon group having 1 to 20 and
preferably 1 to 4 carbon atoms; m,n4and p satisfy 15 therlations; 0 <m S
3;0n<3,0p<3,andm+n+p=3.[0013] According to the method
for producing asn-lefingolymer ot therinvention.the addifiop, satig. (molar
ratio), (0)6(B), 20 of the organoaluminum compound (C) to the aliphatic
amide"(%j“fg praterably 6761%0 -6 Hdre! greferably :61°t63.8 et more
preferably 001 fte=3.2: still pose preterably Q.0d-t0:3.Q.yet stk preferably
0.2 to 2.8, and most preferably 0.3 to 2.6. 25[0014] SF-2240
Accordihg t§thé Thethod ot ProtuGing an'sfefis pblymBroF theivehtion,
the soliekeatalystcomponeni for alefinpolymerizatianA) is preferakly
composed gf 5(1A-1 a corpéoound of a transition metal selected from
groups 316 157iH the petiodic table, [AD) at ISASt one cORipound sefected
from (&)y@anrorganometal compound, (b) an organoaluminoxy compound,
and 1 .compaund that forms an ion pair by reacting with (A-1), and
(A-3) gg%%igﬁlrgf% téqaer%é?g[%aﬁ] According to the method for
produditfg@n olefin polymer 15 of the
presentinvention,the(co)polymerizationis preferably conducted in a,
suspension, a solution, or a gas phase.

the present invention is characterized in that

in the presence of
{A} a solid catalyst component for oclefin polymerization,
{B} an aliphatic amide, and
15 {C} an organcaluminum compound,
at least one olefin selected from the group consisting
of ethylene and o-olefins having 3 to 20 carbon atoms is

(colpolymerized in a polymerization vessel.

[G009]
20 According to the method for producing an olefin polymer
of the invention, the aliphatic amide (B) and the

organcaluminum compound {(C} are preferably preliminarily
mixed with each other and then added to the polymerization
vessel.

25 [0010]



Advantageeus Effects of Invention [0016] 20The present invention can
provide a method for producing an-olefin polymer, with which an olefin
polymer having good particle properties can be produced in high
polymerization.actiyity, contamination inside.apelymesization.vessel such
as on a vessel wall or an impeller can be effectively 25 prevented, heat
spots Tan"Bé stippréssed diifingpéiyinérizatidh, S¥-2240° 7 5Héktihg and
generaiion Lhpolymesmasses-can be prevepted, and stable long-term
olefin polymerization operation is achieved. [0017] 5In other words,
accordiig'to the present invention, (co)polymerization of olefins is
condugied. ita patymetization vessel containing both the aliphatic amide
(B) and the organoaluminum compound (C) so that the decrease in
polym@érizafioh Bétvity oF blafing is"sippresséd, the 10 flowabifity ihside the
polymerizatien-vesset is effeatively ensusechwithous:decegasingthe
produc%ionﬂrjate of Vpob(mers,t%nd polgymegg are }n)revented frorpcgdh,ering to
the vessel wall or the impeller. Thuis, long-term stable operation is possible
with highractivity ramd savolefin pslymer having:16:goodiparticle properties
can b%%rﬁquced. [0018] The olefin polymer production method of the
present invention is applicable to a wide range of processes, such as
suspekistdncpblymerization, solution polymerization, or gas- 20 phase
polymerization, Brief Desgription of Drawings [0019] [Fig, L] Fig. 4 shows a
scheme of a process of a polymerization method (1) for evaluating the
conditienrob & 25 polyrnerizatiore vessek irnerawallderingring 1 to 20

(CO)pOJ}{EP%f%%QMQ §F't%2410 carbon atoms; m, n and p satisfy
15 therlations; 0 < m £ 3; 0 €£n < 3, 0£p << 3, andm+n + p =
3.
[0013]
According to the method for producing an olefin polymer
of the invention, the addition ratic {molar ratio), (CY/(B),
20  of the organcaluminum compound {C) to the aliphatic amide (B)
is preferably 0.01 to 4.0, more preferably 0.01 to 3.5, yet
moxre preferably 0.01 to 3.2, still more preferably 0.01 to
3.0, yet still preferably 0.2 to 2.8, and most preferably 0.3
to 2.6.

25 [0014]



Examples.apd Comparative Examples. [Fig. 2] Fig. 2 shows a scheme
of a process of a polymerization method (2) for evaluating polymerization
activity in Examples and Comparative Examples. 5[Fig. 3] Fig. 3 shows a
scheme of 2 polymerizatian precess:of Bxample 3 for avaluating.the
operability of gas-phase polymerization using a fluidized-bed gas-phase
polym@Fiz&tion Fe&ctSt: [Fig. 4] Fig. 4 include images that show the extent
of 10 polymes agdheseneesta theauioclave iopes walkatrespactive: on
evaluation ratings. Fig. 4-a is an image showing a rating C (Bad), Fig. 4-b
is an image SHOWIhy a'r&tiiy B {Sood), and Fig. 4-c is an image showing a
rating A{Exeellent)ulzescriptioref Embadiments Lo[Q020n grcbhe present
invention will now be described in specific detail. [0021] In the present
invention-the word {eojpolyferization” 20 is used to include both
polymextization and cepelymetization kritsimeaning. In the present
invention, tf(]gg vggrgr" agl g]t%rl" g;ggoge used to represent not only a
homopolymer but also a copolymer.%’OZZ] 25In the olefin polymer
production methodakthelpresent Sk=2240 mvention, (co)polymerization
of olefins is, conducted in t resence of (A) a solid catalyst.component
o olefin pUErS AR (B o It aide: and (0] aa oS e
organoatumirsarn compound. These components are individually 5
described )ﬁrg’tplQQ%%Jfa%) Solid_catalyst component for olefin
polymerization Examples of the solid catalyst component for olefin
polyméfiZation (A) include solid catalyst components that 10 contain
compoundg of trangition metals selected from graup,340.91QUR 12+
elements in the periodic table. Specific examples thereof include a
cafrierSuppurtedtype transitioh metal cémplexshased catalyst.component
in whigh.a.caompound;af.group 4 tq & fransition metal.in the perigdic fable
is 15 supported on a particle-shaped carrier, a solid titanium-based
catalysttdimponent composed of a solid titanium catalyst component and
an organealumium=eempound; and-aso-called Phillips catalyst
component containing a chromium compound that can be oxidized into
chromilfti tfioxide, the 20 chromium compound being supported on an

ingrganic Oimaep$@ﬂ§hﬁuﬁﬂ¥éﬁi§ﬂucaan provide a method for producing

an olefin polymer, with which an olefin polymer having good
particle properties can be produced in high peolymerization
activity, contamination inside a polymerization vessel such
as on & vessel wall or an impeller can be effectively

25 prevented, heat spots can be suppressed during polymerization,



[0024]sr--22 28MoNg these, a carrier-supported-type metallocene-based
catalyst component that belongs to-a’carrier-supported-type 25 transition
metalcomplex-based catalystcomponentis SF-2240 - 10 -
preferreddnparticulas-acasriersuppaied-type snatallocene Gatalysiq,
component that contains (A-1) a compound of group 4 transition metal in
the pefibdictabE havifg a8y clopehtadidni Skerston, (K25 at 18ast Sne
compeaund:-bg8elected from (a) an organic metal compound, (b) an
organoall{rjninoxy compound, and (c) a compound that forms an ion pair by
reacting with the compound of group 4 transition metal in the periodic table
having a cyclopentadiemydsskeletonjiand (A-3)na partictlatei carsieris
preferable. A 10 carrier-supported-type metallocene catalyst component
that cONE e (03 Soimpond of G 4 tanatr Se n o pehiodic
table havimg:a cyclopentadienylskeletony:(A-2)an crgancalaminoxs)
compaynd. and (43 apariculate carriet s mote preferable. s .,
-Carrier-supported-type transition metal complex- ased cataTyst
comparenterizdNext, accatierrsupporteddype transitarrmetad.  the
caplexchasad catalystcampanentiavarable foruse as te:solid cgalyst
component for olefin polymerization (A) in the 20 present invention is
describetrfo0 28 ot Theeaties stipp arietheypertrarisition mrétalers.
complexsbased catalyst comnonent used.as the companent (A) ofthe
present invention is preferably composed of 25(A-1) a compound of group
4-6 tratisitioit metafinsthe SE22240 L°19 Férodic talsle, W2 Hlealst one

compaund selected. from.(a)an.ergangmetal compoURd; yrer having
15 good particle properties can be produced.
[cois}

The olefin pelymer production method of the present
invention is applicable to a wide range of processes, such as
suspension polymerization, scluticn polymerization, or gas-

20  phase polymerization.
Brief Description of Drawings
[0019]

[Fig. 1] Fig. 1 shows a scheme of a process of a

polymerization method (1} for evaluating the condition of a

25 polymerization vessel inner wall during (co)pelymerization in



(b) angrganealuminoxy compound, and 5(c) a compound that forms an
ion pair by reacting with (A-1), and-(/A-3) a particulate carrier. Individual
components (A-1) to (A-3) are described below. (0026] 10[(A-1)
Compeund ot group 4.8 transition.metalin the periodic table] The
transition metal compound used in the present invention is not particularly
limited and &y b&’ any known®88MpSurid 6 §rotip 4-67ramEifioi métal in
the pesiadic-table:1s havingsan abilityde pelymerize;olefinswdxaroples
thereof include a halogenated, alkylated, or alkoxylated compound of
group 478 frarisition Metarin Ifﬁeccf)m Aoaic TabiE*8Ad & cross-linking or
non-cross-limking metallpcene compoune:ufra graup: 446 transition: aetal in
the perL%g:icStag!Ee.Ego OlOZZl3 Afhalogenaged, atlﬁ/lated, or aLkox;gIated_
compgunde of groupa transition metal in the periootﬁ’i%rfiatl)fé' or a cross-
linkingeo# sron-grossHinking metadlocene: compound ofragroups 4ctransition
metal Lr(m3 }Qneepiezrai‘gdgg Ea}sbl(:etislj more preferred. 25 Examples of the transition
metal compound (A) include 5F-2240 - 12 - halogenated transition metals,
alkylated tréfisitiofl meétalsi aind alioxylated trarrsitiorn metalsxSpecific
examples theregf inglude ttanium teyrachloride, dimefhyltitanium, , .
dichloride, tetrabenzyltitanium, tetrabenzylzirconium, and 5
tetrabateyetapiunt:[0628] Armonyg thestransonanetabcompoundsdisted as
examplgs, in t@@gde%irz@oqra%gge 3,EQ88;1Inking Qr,nen+eross: linking
metallocene compound is particularly preferable from

Fig. 4-c is an image showing a rating A (Excellent).
Description of Embodiments
15 (00201
The present invention will now be described in specific
detail.
(60211
In the present invention, the word "{co)polymerization"
20 is used to include both polymerization and copolymerization
in its meaning. In the present invention, the word "polymer"
may be used to represent not only a homopolymer but also a
copelymer.
[0022]

25 In the olefin polymer production method of the present



10 thegyiewppint of polymerization activity, etc. The cross-linking or
non-cross-linking metallocene compaeund is a compound of group 4
transition metal in the periodic table having a cyclopentadienyl skeleton
and examples therentinclude.compounds Jepresented hy.general formula
(111) below: [0029] MLx(III) In general formula (l11), M denotes a group 4
transitfdidiEtal itf thé*perfodi®tablec#-gy FircSArmTfitaniim orAgfhium.
20[0030] yne - koS Bligangs(groyp) that.coordinatgs fo the.transition spetal.
At least one L is a ligand having a cyclooentadienyl skeleton and L other
than tRETGSTHd HaVThg ERSEI6pentatieniFakalston 878 CRr2dually
hydrocadaen-giotipsan 25 alkoxy group,an aryloxy group,a halogen
atom,a SF-2240 - 13 - trialkylsilyl group, -503R (where R is a CI-C8
hydroc[gtgﬁ%h group which may have a substituent such as a halogen), or a
hydrogen atom. {3031 5|nthe fermula, x denotes avalence-of the
transition rrﬁetal,li.e., tkfle phumbe_( %f L. [0032 Examgles of the ligand
having a cyciopentadienyi §keldton iniGde a cyRIBp&RtadiShyl Grodp:
alkyl-substitutedt10¢cyclopentadienyk groupS:SUCisaS @mponents  that
thylcyclopentadienyl group, a dimethylcyclopentadienyl group, a
trrethy ey b PSRIACiAY! oroch: 5 (elarethyIcydlapEhAGTang Goup, a
pentarmethydeyclopentadiemyd greup;tan ethylsyclopentadienykibigroup, a
methyletiyleyclopentadienyl.group. a propyleyclopentadienyl group, a
methylpropylcyclopentaaieny group, albutyif:yc opentgalenyf‘group, a
methyisuitylcycippentagienyd group, amd-ahexylcyblopentadienylgraup; an
indeny].groun; 4,5.6,7-20 tetrahydroindeny! group; and.a fluorenyl group.
These groups may be substituted with a halogen atom, a trialkylsilyl group,
et [0038prted oAmomgrthHese Hgards that coordinatelic théttransition 25

metal’%Q&kylfw?th%Q&(Bmen%%Qéd grgf'lpés solid titanium

catalyst compeonent and an organcaluminum compound, and a so-

called Phillips catalyst compenent containing a chromium
compound that can be oxidized into chromium trioxide, the
20 chromium compound being supported on an inorganic oxide solid
such as silica.
[0024]
Ameng these, a carrier-supported-type metallocene-based
catalyst component that belongs to a carrisr-supported-iype

25 transition metal complex~based catalyst component is



SF-2240.,14 - particularly preferable. When a compound represented by
general formula (Ill) above contairstwe or more groups having a
cyclopentadienyl skeleton, two of the groups having a cyclopentadienyl
skeleton poay.be bondgd with.each ather 5 through.an-alkylene-group such
as ethylene and propylene; an alkylidene group such as isooropylidene
and diptiéhyirfethyfeAty & SiRABRHE Yrotpt orea substitlitéd &ilgteRe tfoup
such as adimethylsilylene.group. a dipheayjsilylene group, anda -
methylphenylsilylene group. 10 The two or more groups having a

cyclopgehtatiehsi skeletotr are™ pteferably thetsanté* {0034 ““"EX4Hiples of
the ligandether than the ligand haying-a cyclepeniadienyl skeleton.are as
follows: 01-012 hydrocarbon 15 groups such as alkyl groups, e.g., a
methyl"Groap- B sthyl GrEGR 4 prBpyl Yrotip AR T48propyi grdlip, & buty!
group; anda pentyl group; cyeloalkyl grgupssuehaassa cyclepentybgroup
and a cyclohexyl group; aryl groups such as a phenyl grou and a tolyl
group &rd arﬂky?hgerofﬁsr?ﬁéﬁ as’a BenZyl gioup 20 Gnda iéophyl group.
[00353ke1etexamples ofthe atkoxy-greup nrclude amethoxy=greup,an
ethoxy group, and a butoxy group. Examples of the aryloxy group include
e S SO S B - e mElee A the Fibgen
includecfluonine (ehlorineptlromine; andupdiner&Examples<of thénligand
represented by - SO3R include a p-toluenesulfonate .group, a,

et s lfondis Goup Shca e A St raaa) (6637
The compounidrepresentedh:hy thedqdnetal formula-tHEraboveisrmore
particg@@yp@@%wggg_nd represented by a general formula (l1l") below
when the valence of the transition metal is 4, for example. 10[0038]
18@_132RgRLZHWI[HS)Jpportedwtype transition metal complex~based

catalyst component

Next, a carrier-supported-iype transition metal complex—
based catalyst component favorable for wuse as the soclid
catalyst compeonent for olefin pelymerization (A} in  the

20 present invention is described.

[0025}

The carrier-supported-type transitiocn metal complex-
based catalyst component used as the component (A) of the
present invention is preferably composed of

25 (-1} a compound of group 4-6 transition metal in the



(in the,general. formula (TIM, M denotes zirconium, titanium or hafnium; RI
denotes a group having a cyclopentadienyl skeleton; R4, R3, and R4 may
be the same or 15 different and each denote a group having a
cyclopgntadienyl:skeleton, an alkyl group, a cycloalkyl group, an aryl
group, an aralkyl group, an alkoxy group, an aryloxy group, a halogen
atom, a tridfkyisil§t grisiip, CSOBREDY & RHRTFENTafdm.) 20[0039]  In the
invention, (A-1) is, preferablya tkansition.metal compound represented by
the general formula (111" in which one of R4, R3, and R4 denotes a group
having a cyclopehtadietiyFakeldton €. §eatrafsifioh metal compound 25
in which R1 and 4k2 eachdenote.a gros havinga ,Sk-22406:46:ng
cyclopentadienylskeleton.Thesegroupshaving cyclopentadienyl skeletons
may bé Boritled with"each other through an alkylene group, a substituted
alkylene group; analkylidene:-groupa.silylene group, a substituted
silylene 5 group, or the like. R3 and R4 each denote an alkyl group, a
Individual components (A-1) o «3) are descrikbhed béldw.
cycloalkyl ‘grotp, an‘anyl grolip, an aréﬁ<yl group, an atkoxy group, an
aryloxygreup, a halogen atom, a trialkyisilyl group, -SO3R, or a hydrogen
i}%m. !(()}941())1 10Specific examples of the transition metal comﬁoutr}lds with
denoting zirconium are as follbws: isfﬁlaﬁgnyboﬂrc%%lﬁm dichloride,
bis(indenydzircomien dibromide, bis(indenyl)zirconium
bis(p-toluepesulfonate), bis(4,5,6,7- tetrahydroindenyl)zirconium
dichioride. 15 bé ﬁﬁ%‘%ﬁ’%)zﬂ%&‘?\iu%@&‘ﬁh oriel’ii:?,egi Y EERE e B et
ethylenebis(indenylyzirconiuny diehlorideriethylenebis(inde ) zikcomium
d'broné£%%a§]t9y$§nc$:@3'§;('r!:d%néﬁ!)agl'sm@fmlzzn'éggﬁ'lﬁrm1he periodic table
ethylenebis(indenyl)diphenylzirconium, 20
ethylerebis(irdenyhmethylzirconien rroneehloride, Examples thereof
ethyleﬂggl%éngegﬂ&ggg‘y&{maperggég,arlgSléIIQag;ﬁ)ﬂed compound of
ethylenebis(indenyl)zirconium bis(p-toluenesulfonate),
ethyleiebis (inéeriyh zirconint bis{trifiiioremetianesalforiatey cross-
ethylenehis(4. 5,6 «Lstetrabydroindgnybziraenium dighlorde, 23 4 oup
isopropylidene(cyclopentadienyl-fluorenyl)zirconium S5-2240 - 17 -
diCh|OFﬁﬁ3FranSition metal in the pericdic table.
isgpropyidene(cyclopentadienylmethylcyclopentadienyl)zirconium
dichloride, dimethylsilylenebis(cyclopentadienyl)zirconium dichloride,

dimethylsiljlenEbisthietAylcytispertadiényljZifedmanic compound of

group 4 transition metal in the pericdic table or a cross-
linking or non-cress-linking metallocene compound of a group
4 transition metal in the pericdic table is more preferred.

Zz5 Examples of the transition metal compound (A} include



5 dichlaride, dimethylsilylenebis(ddnethylcyclopentadienyl)zirconium
dichloride, dimethylsilylenebis(trimettyleyclopentadienyl)zirconium
dichloride, dimethylsilylenebis(indenyl)zirconium dichloride, 10
dimethylsildenebis(indenylzirconium his(trifluoromethanesulfonate),
rac-dimethylsilylenebis{1-(2-

methy T S-aeenaetthideyeidpentatians 1) ArRSoaiint Hiehtotidés oot
rac-dimethyisilylepehis1d-(2:methyds4,5: hanzeindgnyl))zitcanium,
dichloride, rac- 15 dimethylsilylenebisil-(2-methyl-4-isopropyl-7-
methytdényinzircoridmi -dichloride’;®t-#Penzyizirconium, and
ragdimethylsitlenebisfln(2-methyl-4-phenylindenyl) )zirconium dichloride,
rac-dimethylsilylenebis{1-(2- methylindenyl) )zirconium dichloride, 20
dimetﬁflP§iWIenebis(4,5,6,7-tetrahydroindenyl)zirconium dichloride,
dimethylsilylene(cyelapentadienyifiuoremdzircenium-dichlorigdemrpes
diphenylsi1¥lenebisg_nde_nyl)zirconium dichloride,
methylphenyisiighebistindényifzirconitim dichioriae, 55 mor-eress
biS(CyﬁlﬁpﬁfﬁaﬁﬁEM)ﬂfﬁOmUﬁﬂoﬁlfm|Midﬁ;t$5r?az49 pl8ferable from
bi1[so(cytclopentadienyl)z}iﬁrcoqium dibgomide,t_ " N o .
bis(cyclopentadienyl)mefifyiZircontun morochiondé = ™ °r%°
bis(cyclopentadienydyethylzisconiumanoroehleride; compound is  a
B O 81 e o
bis(cyclopentadienyl)phenylzirconium monochloride,
bis(cyctopentadieryl)benzylziroohiuntaonochiotidezamples  therect
bis(cyclopentadienylzircanium monechloride monohyd de,., ...
bis(cyclopentadienyl)methylzirconium monohydride,
s{cycloperitadienyl)dimethylzirconium, 10
bis(cyglopentadienyl)diphenylzirconium,
bis(cyclopentadienyl)dibenzylzirconium, bis(cyclopentadienyi)zirconium
methoxychlarige:sbis(cyeiopentadie nyl) Arcekrant etkroryéhlgrtk,rion
bis(cyglepentadienyl)zitconium bistmethanesulfonate), 15:bis, (o or
cyclopentadienyl ) zirconium bis (p-toluenesulfonate ) ,
bis(cyefdpéiitadienyl)zirconium bis(trifluoromethanesulfonate),
bis(methyleyclopentadienyl)zirconium dichloride,
bis(dimethylcyclopentadienyi)zirconium dichloride,
bis(dimethylcytldpertadieAynZitc Sttt EtFoxyeRfofite; 2ot ransition
bis(dimeathylcyglopentadienyl)zikconiugahis{triflugromethanssulfonate),
bis(ethylcyclopentadienyl)zirconium dichloride, '
bis(mééﬁl‘éﬁﬁ@lcyﬁ%pe adiEnyhzirdShium dihloritignd  heving 4
bis(prepyleyelopentadiemd)zirsonium: dichtaridey 2% carbon group, an
bis(methylpropylcyclopentadienyl)zirconium dichloride, SF-2240 - 19 -
bis(butyfSdioperitadienyhzifédai ditiiBde,® Retosen  atom &
bis(methylbutylcyclopentadienyl)zirconium dichloride,
bis(methylbutylcyclopentadienyl)zirconium bis(methanesulfonate), S
bis(trimethylcyclopentadienyl)zirconium dichloride,
bis(tetramethylcyclopentadienyl)zirconium dichloride,

IhiclmvAarmtarastlasv Ay rAlAarm A AarmtadiArmy N =ivran it irmas AiAalklAviAl A



cyclopgntadienylringincludesal,2-substituted cyclopentadienyl and a
1,3-substituted cyclopentadienyl and the trisubstituted cyclopentadienyl
ring includes 1,2,3- and 15 1,2,4-substituted cyclopentadienyl. Alkyl

groups such,as:prepykand butylinclude.ispmers suchas fyqlz.-866s and
tert-isomers. [0042] In the present invention, a transition metal compound
in 20 WHER Zireohititd metal in the abovetdesctived Zirdohfim csrhpound
is replaged oy a.titanium metal or a hafnium metal may be used. In
addition to the titanium and hafnium compounds having similar steno
structdfés dnd bromides and iodides thereof, transition metal compounds
described in.25rJapangse Unexamined Patant.Application Rublication
Nos. H3- SF-2240 - 20 - 9913, H2-131488, H3-21607, H3-106907,
H3-188092; H4%69394, 4iid°H4.300887 and W001227124A1 may also be
used. [0048] The transition metal compound may be a transition metal 5
compound ;egresented by a general formula (V) below described in
Japanese Ufiexamined Patent Applicatibn Bublication N YH11-315109.
[0044]sjchen, 1hc1030045]c 1 opdthedarmeta,dd denotesuas groupd-6

rapsition metal atom n the periodic,table, m denofes an ineger of 1 0 6,
and 15R1 6 R6 may be the same or different and each denote a hydrogen
atom, erhalogen:atom; avhydrocarbenygroupia a
trimethyleyeclopentadienyl group, a
tetramethylcyclopentadienyl group, a
pentamethylcyclopentadienyl group, an ethylcyclopentadienyl

15 group, a methylethylcyclopentadienyl group, a
propyloyclopentadienyl group, a methylpropylcoyclopentadienyl
group, & butylcyclopentadienyl group, a
methylbutylcyclopentadienyl group, and a
hexylcyclopentadienyl group; an indenyl group; 4,5,6,7-

20 . tetrahydroindenyl group; and a fluorenyl group. These groups
may be substituted with a halogen atom, a trialkylsilyl group,
etc.

{00333
Among these ligands that coordinate to the transition

25 metal, an alkyl-substituted cyclopentadienyl group is



heterogychc £compound residue, an oxygen-containing group, a
nitrogen-containing group, a boror-centaining group, a sulfur-containing
group, a phosphorus-containing group, a 20 silicon-containing group, a
germaniti-coMMaINIpe:- roi - or awSk-224Q 521 mUN-containing: grqup.
Two or more of 136 to 1k6 may be bonded with each other to form a ring.
WhendH'E % o RiBrE2 twd 6t thEgidups dertted 'y RY t9'R6 nisy b
bondeg:with each-other(thowever Rl-is;heverbended 5t0.R6)»The
subscript n is a numper that satisfies the valence of 51. X denotes a
hydro§ery atom: aTiafogen A0 8 Kydrdtarbai glodp:ansach other
oXygerreoniainmngigroups asulfusrcontaining,geadpsrk0 @ opyiene; an
nitroggE\]-{clongaining group, a boropl-containing group, an
alumirium-containing group, a phosphofds-contaifing'groty a =™
halogen:centaining:greup, a heteroeyclicseompound residuesaituted
silicon-containing group, a germanium-containing group, or a
lin-coRtAInAG 9raup WHaA h is'3 or'mora e grats 15 déndted by X
may bé thensamevordifferent andrmay beborndedwith eaeh:othento form
alrén_g TL%OtrQQ Q}Qerpo r(eAzg%yu ps. h-la_lgleng omgy%eg agn(éa_dzl)etg?t sqi%qu'[Utg§ethe
carriersupported-type fransition metzﬂcompciex-base catalys 20
compenehtriseat lgasterre compound selected from (a) an organic metal
compqupg,,(b) an organoaluminoxy compound, and (c) a compound that
forms an ion pair by reacting with (A-1). (a) Or anometal compound
Organometalesiipotindsthareshteing metal elementsoh25 group 1, 2,
12, and,13,in.the pariodic.table represented hy. SF-2240-,22.; general
formulae (V), (VI), and (V1) below are used as the (a) organometal
compaane usedir thepreseritiivention. J00EBPAPBrganealarmifum

Con1p%95E$!epﬁ%§ﬁﬁﬁegrgyb, an isoprepyl group, a butyl group, and
a pentyl group; cycloalkyl groups such as a cyclopentyl group
and a cyclohexyl group; aryl grcups such as a phenyl group
and a tolyl group:; and aralkyl groups such as a benzyl group

20  and a neophyl group.
00353
Examples of the alkoxy group include a methoxy group, an
ethoxy group, and a butoxy group. Examples of the arvloxy
group include a phenoxy group.

25 [0036]



RewAQRhINHPXq(V) In the formula, Ra and Rb may be the same or
different and each denote a hydroearbon group having 1 to 15 and
preferably 1 to 4 carbon atoms, X denotes a halogen atom, 111, n, p and g

satisfy the gglations; 0:< M.S 3.0:0c5 3i QP:83, B 410 < 3and.m +n +
p + g = 3. Examples of such a compound

includBEffiBthyfafimiftith; triEtAfRafinfihuic trissbUtyaRR iR, *4nd
diisobstykalurninwm hydride:. {0047 onate AR alkylated.complexof .
aluminum and a group 1 metal in 15 the periodic table represented by a
generdf 18Pmals M2AIREATVAT i the formitha, M2'Benotes Li, Na, or K and
Ra denates a hydrocarbon group having 1 to 15 carbon atoms and
preferably 1 to 4 carbon atoms. Examples of such a compound include
20LIAL(C811B) A AR TIART T 3404 Jo0ds] ™ Atayl CoMPBunt bf a
group 2er12 metatin the perodic,/tablexepresentessbysgenerabformula
FeS6M3(VII) 25 In the fo(rEmIle?, Ka and R]Q ma¥hbe thelsame or different
and SF-2540 - 23""¢ach denote a hydroéarbon grolip having' 1 to
carbomatoms andspreferably dotos4gatkbon atoms, and M3 denotes Mg,
Zn, or[([; 8[]0049) 5Among the organometal compounds described above,
organoaluminum compounds are preferred.The organic metal compounds
may h&'iisedaloneélsk in combination of two or more. (b) Organoaluminoxy

compound ., A Kngwn alumingxane may beused asthe ;. ...,
organoaluminoxy 10 compound.Specﬁlc examples thereof include
Compégpﬁjtg'.um or hafnium; R' denotes a greoup having a
cyclopentadienyl skeleton; R?*, R?, and R® may be the same or
15 different and each dencte a group having a cyclopentadienyl
skeleton, an alkyl group, a cycloalkyl group, an aryl group,
an aralkyl group, an alkoxy group, an aryloxy group, a
haleogen atom, a trialkylsilyl group, -SCsR, or a hydrogen
atom. )
20 {06397
In the invention, (A-1l) is preferably a transition metal
compound represented by the general formula (III') in which
one of R’, R, and R' denotes a group having a
cyclopentadienyl skeleton, e.g., a transition metal compound

25 in  which g! and R® each denote a group  having a



representedpy general formulae (V1) and/or (IX). [0050] [Chem. 2]
R-EA1 0A1R2 (V I | 15f0051j [Chem.e3} (| X) [0052] SF-2240 - 24 - In
general formulae (VIII) and (IX), R denotes a hydrocarbon group having 1

to 10 carbon atems.and n gdenetes.an integel0f 2 oOryMOER.  having
Methylaluminoxanes represented by general formulae 5(VIII) and (IX) with

R dendtig=s Hhth§grotiF Hiid 1T d&hoting 3 Stfitoré*and fieferdbif 10 or
more arereferredasithe orgapoaluminexy campounds3light.amaunt of
organoaluminum compounds cotianed in these aluminoxanes may cuase
no probl&h: AR organialGmindiy Conipotind nsSiibie it Berizéhe Which
is, 40 feraxamplesdesetbed’indapanese Uaexaminesh Ratenit-Application
Publication No. 2-78687, may also be used as the organoaluminox
compGUid. Orgarioaitiminoxy Cofipotnds described iRjapanede ™
UnexaminedPatent Appfication PublicationrNG:2=164305; angtisiiyi
aluminoxanes“gg)aﬁ/ing twq or more 5 types of alkyl groups and the like

Vi ato

describedin Japanese Unexamined Patent Application Publication Nos.
2-2470%0afmd 3- 103407 are also suited for the use.

10 Specific examples of the transition metal compounds with
M dencting zirconium are as follows: bis(indenyl)zirconium
dichloride, bis{indenyl)zirconium dibromide,
bis{indenyl)zirconium bis (p~toluenesulfonate), bis{4,5,6,7~
tetrahydroindenyl)zirconium dichloride,

15 bis{flucorenvyl)zirconium dichlicride,
ethylenebis {indenyl}zirconium dichloride,
ethyleneblis(indenyl}zirconium dibromide,
ethylenebis (indenvl)dimethylizirconium,
ethylenebis{indenyl)diphenylzirconium,

20 ethylenebis(indenylimethylzirconium monochloride,
ethylenebis{indenyl)zirconium bis(methanesulifonate},
ethylenebis(indenyl)zirconium bis{p-toluenesulfonate),
ethylenebis {indenyl) zirconium bis(trifluocromethanesulfonate),
ethylenebis {4, 5,6, 7-tetrahydroindenyl) zirconium dichloride,

25 iscpropylidene {cyclopentadienyl-flucrenyl)zirconium



[0053;...,,42Uch known aluminoxanes can be produced by the methods
20(1) to (3) below, for example, and are usually obtained as solutions in
hydrocarbon solvents. (1) A method that includes adding an
organqalyminum campapnd,;sych as trialkylaiyminum, to a hydrocarbon
medium suspension of a compound containing adsorbed water or a salt
contaifitngy25ebystal watsr 'satrras maghtesitehnloride hydrates, copper
SF-2240.s+29:=sulfate hydrates . aluminum sulfate hydrates, nigkel sulfate

hydrates, and cerous chloride hydrates, and allowing the organoaluminum
compdifitH g reaet Whithiadesore asrHtes of tr§/stal Wateris12) A method
that ingludes.caysing water, ice, or steam to directly act on an
organoaluminum compound, such as trialkylaluminum, in a medium such
as berfZBAEYSItieE” ety Fétihiety and tetrahydrafataft “C3jA thethod that
includes-gausing an organic tin oxide, 10 such as dimethyltin oxide and
dibutyltin oxide, to react with an or?anoaluminu_m compound such as
trialky AIUFINGR T8 RTS8 R SUCK S8 Yeeané* berzEte “ahd toluene.
[0054}:The aluminexanesimayicentain aslighamoeunt:of 1b organemetal
c?mponents. Solutions of aluminwoxanes that have been recovered may be
subjected t6 aistitafion t6 réirove’the €8ients or unreacted
organeaiuminum: compeunds andtthenthe preductsimay ke used again by
dissolying In solvents, (0055).203pecific examples, of the, organgaluminum
compounds usedin preparing aliminoxanes inciide thalkylaliminum such
as trimethylalermineiny teethdalumiimemytripropylaluminum,
triisopropylaluminum, ri-n-butylaluminum, _trisobutylaiuminum,
tri-sec-butylaluminum, tri-tert25 butylaluminum, tripentylaluminum,
tritrexylatamingm,y \SFR240-4 26w tndctyladamimriy,’and tridecylaluminum;
tricyclpalkylaluminum_such, as tricyglohexylalyminum and
tricyclooctylaluminum;
dimethylsilylenebis{l-{(2-methyl-4~phenylindenvl)zirconium

dichloride, rac~dimethylsilylenebis{l-{(2-
methylindenyl) lzirconium dichloride,

20 dimethylsilylenebis(4,5,6, 7-tetrahydroindenyl) zirconium
dichloride, dimethylsilylene{cyclopentadienyl-
fluorenyl)zirconium dichloride,
diphenylsilylenebis (indenyl)zirconium dichloride,
methylphenylsilylenebis{indenyl)zirconium dichloride,

25  Dbis{cyclopentadienyl}zirconium dichloride,



dialkylalumipum halides such as dimethylaluminum chloride,
diethylaluminum chloride, diethylaluminum bromide, and 5
diisobutylaluminum chloride; dialkylaluminum hydrides such as
diethylaluminump.hydride.and diisabutylaliminum hydride; dialkylaluminum
alkoxides such as dimethylaluminum methoxide and diethylaluminum
ethoxife® EHt RAKYIEI e N TRt ARG RIS SRR 48 dietfdaluminum
phenoxide. 10[Q056k: -nAraongd thesg. tHalkylalminym and
tricycloalkylaluminum are particularly preferred. An isoprenylaluminum
represeritet by géneral fornlta TX) beloth iy 5é tsed 4y the
organealminusa compaundnk5(i-C4RM¥AIACSE114)2(X) In the general
formula (E), X, y, and z each denote a positive number and z b 2x. [0057]
The aBovE-deSRABEd SrgaHSARIMTHTIN EPBUHEY Aids be used 20 alone
or in cembipation:oftwe o meren Examples.ei-the sehwentused in
prepalgng aIuEninoxaQes i?clude aromatic hydrocarbons such as benzene,
toluend; XyiEnsr Bliiene’ aRa-Cymens "ApAShE Hydrdtarbons such as
pentane s hexanenheptane; octang | gdecane-dodecane, hexadecane, and
o%ad%(;%r(lg,c 5 a!]ic dc,li% héyd[o%arbons such as cyclopentane,
cyclohe*xanﬁé, CELTUG 27 pcfcnl%o%tré:ﬁéj;uénrid methylcyclopentane,
petroleus frattionssuetrasigasaline; kerasene, and light gas oil, and
halides of the above-described aromatic, aliphatic, and alicyclic
hydrocarbons and more partlcul%trJIy chiorides and 5brcimides 5 thereof.
Ethersseichrdsetinddether and-tetrahydrofuran anaig also be used. Among
these solyents, aromatic hydrocarhons, arg particulady preferable. [0058]
The organoaluminoxy compounds such as aluminoxanes and 10
organsaluiminoxytempoundsrdescrbes abdvévare wséehalone or in
combipation af.fw or; more- (¢) Gompeund that forms an ion,paitby,
reacting with (A-1) Examples of the compound that forms an ion pair
by reattingsvith- the' grotis 4-6 rarisitioninfetdi-éompdund (A-1) 15
according, to.the presentdnvention (hereinafterthis compound is referred
to as "ionized ionic compound") include Lewis acids, ionic compounds,

boran&coMpetiNdsy @na-carborane Torfpothds deseriseddt Japanese
Unexamined-Batent Application.RublicationNos. H1-501950, 51-502036,
53-179005, 53-179006, 20 113-207703, and 53-207704 and USP No.
5321106 ‘EXEmiSeE ot e Tompotid further include heteropoly
compouBds: and jsopeht compounds,.sSushdonized i@nic compounds may
be used alone or in combination of two or more. [0059] 25Among the

organSiietaT CompPBuRe tay; Mia drgandaniiingky - teride:

bis{propylcyclicopentadienyl)zirconium dichloride,

25  bis{methylpropylcyclopentadienyl}zirconium dichloride,



SF-2240Q 5.28 - compound (b), and the compound that forms an ion pair by
reacting with (A-1) (C) from which thescompound (A-2) is selected, the
organoaluminoxy compound (b) is particularly preferable in the present
inventign5[00601: [(A:3). Bartieulate catrier) .1 oRecific examples of the
particulate carrier (A-3) include inorganic metal oxide carriers such as
Si02, A2 Mge: 7108 TI02t 503y 'Ca0s 7, $HETHO2; and mixtures
10 theseof£.0,1:5102:M00, 5102:A1803.: $i02:Ti02, Si02-V205, Si02-
Cr203, and Si02-Ti02-MgO0, inorganic chlorides carriers such as MgCl2,
MgErZ MAET2&d MHBT2, and organic carriers such as polyethylene,
polyprepylene. poly-l-butene. paly-4-methyl-Jpentene: and
styrene-divinylbenzene copolxmers. Clays, clay 15 minerals which are
compdn@ntE oF HaYs, Ehtfish efeHEngmgTayefe d Eonipdiiids may be
used as dnerganic carierspfR06dkny1 ) The-inarganiercompound carriers
preferably have an average particle diameter in the range of 1 to 300 gm
and 20 preferasiy it iR fange of 316208 Gt SUcA Carrers are fired at
100C to 000G -and: preferably<150C 40 700C-accarding te-aeeds and
u?gd. Eg%?%] The inorganic chlorides may be used as they are or
after 25 being pulverized in a ball mill or a vibrating mill- An SF-2240 - 29
- inorganic chloride maydye dissolveekin atsekvent such asalsohckand
then precipitated.into fine particles with a precipitating agent, [0063] 5A
clay used in the present invention usuaﬁy contains a clay mineral as a
main coniporent iAr iorekchahgingiayeredcompoundiased: in thed
present invention is.a.compound that,has, a,crystal structure including
layers that are constituted by ion bonding and stacked in parallel with each
otHer with fveale 10 binding foreenamd that-confairyions thiat asgich  &s
exchapgeable, Mast of clay;minerals are ion,exchanging layered .,
compounds. The clay, clay mineral, and ion exchanging layered
compGtRt tistean be used may be natural or synthetic products.
Examplas of the clay, clay mineral, and ion exchanging 15 layered
compound include clays, clay minerals, and ion crystal compounds having
layered cryStaFStriéfif@s Steh a8 8 -héxagonal tiosestpackift structure,
anAantmeny struciure, a GAG12 structure .and asCdl2 steucture . Examples
of such clays and clay minerals include kaolin, bentonite, kibushi clay, 20

gaironi& 8 a6 phanés Histgérite Py oAl Micgsafnive metal
montmtillorites;vermicilite,ghleries, palygarskites kaalinite, nakhlite,
dickite, and haIonsite.ExamQIes of

compounds having similar steric structures and bromides and

iodides therecf, transition metal compounds described in

25 Japanese Unexamined Patent Application Publication Nos. H3-



the ionexehanging layered compound include crystalline acid salts of
multivalent metals such as a-Zr(HAs04)2-H20, a- 25Zr(HPO4)2,
a-Zr(F.E04)243920, a-Ti(HPO4)2, a-TiOlAs042.H20, a- SF-2240 - 30 -
SN(HRE4)21%20; e (HROA Y- THR120D2, and yeTi614[1:42)002:H20.
The clay and clay mineral used in the present invention are preferably
chemi%‘lﬁlﬁfég?géf EXafipIes oFéhemicartrsatifieritihiclude, e.g., surface
treatment for removing 5 impurities adhered to a surface and treatment
that affects the crystal structure of the clay and the like. Specific examples
of the chemiGal tidatmant iféitids Fertrediieht, AIkaitreateRt At
treatment-and organic.substance freaftent: 10{0064} (The ionow
exchagging Iagere,d comg)ound used in the present inyentpiﬁonlma%/‘ be a
layered compound haviiig & creassd Tayatio-layer distante by Gtilizing
the iomexchangingprapertysiez, exchanging the interlayer exchanging
ions W[IB Q%her 15 bulky ions. Such bulky ions function as pillars that
support the layered structure and are usually called "pillars”. Introduction
of anothremsubistance between layers of the layered compound is called
"intercalation”. Examples of the guest compound to be intercalated include
cationid inorganict20 compounds such as TiC12 and Zr012, metal
alkoxides suygh agyIi(OR)2, Zr(DR)], PO(OR)3, and 12(0R)3 (R denotes a
hydrocarbon grfeup or fhetig), and metal hydroxide ions such as
[A1130][ % J2¥4(011)324124, and [Fe30(000033)6]*. These
compounds are uged alone or in combination of two or more. 25
Intercalati esecpmpounds may be conducted in the SF-2240 - 31 -
presenge of a

ymer jobtained by hydrolysis of a metal alkoxide such as
Si(OR)4, Al(OR)3, Ge(OR)4 (R deidtds a hydrocarbon group or the like),
a colloiglgddnorganic compound such as 5i02, or the like. The pillar may be
an oxide produced by intercalating the metal hydroxide ions between
layers and Perfotmifgthérmal Genidratiott cef these ey S aRd ™ ElEs
minerals.are, prefegables Mantmorillonite, vermiculite, pectolite, taeniolite,
and synthetic mica are particularly preferable. 10[0065] Examples of
the organic¢ctmpGant uS&dsF thé organic E&ftier include granular or fine
patticle solidshaving.a grainmdiametes-dnthesange-0f 1.te:30Qaas AS
mentioned already, specific examples thereof include gjco)polymers 15
produCed o abiBfing hatitiy? to” 14 carBon 4t6R8 a8 maih "> °
comporess; such asethylenespropylene;d-utens: AR04- group, a
methyl-|I-pentene, éco)polymers roduced from vinyl cyclohexane and/or
styren& 55" Main componeft. drd nodifié “5#8&6%%§¥Were%‘f‘.“§’0[00566]
[Carrief-supperted:type metatocenesbased:catalystcomponenth, aA
carrier:supporied:type metallocene:based catalyst component, which is
one of the materials pre%‘ecrzre?ip for'use as a solid caf'ally c?omﬁbnent for
olefin polymerization (A) used 25 in the present invention will now be

described.



SF-2240 5 32 - [0063] A carrier-supported-type metallocene-based
catalyst component is a catalyst component in which a metallocenebased
transition metal compound is supported on a carrier. 5 Preferably, the

Cata'y§£§%@pﬁgﬁ!§ﬁtgcgp§%wS the aroyp 4 transitiqn metal compound,

having a cyclopentadienyl skeleton (A-1) and the organoaluminoxy
compodhd By {ADrwhichare supported on the particulate carrier (A-3).
[0068] 10SKch a.carrierzsupparted;type metalloceneshased catalyst,
component can be prepared by mixing and bringing into contact a
compGUrit ofthe i 4 tharrsifiorF Rfetd PAERARE a*cydlopehtadiansh
skeleton {A-1), an organoaluminoxy compound (b) (A-2), and a particulate
carrier (A-3). The order in 15 which the respective components are
brought int6"oRtAEEWRh Gnearothdris seldttédtas desirdy. [00691°
Specific gxamples of innert hydrocarbon solvents used in preparation of
the carrier-supported-type metallocene-based 20 catalyst component
include aliphafie HyardcartfoRs sttt as propaiie, biitané, petitaiie® Hexane,
heptanesactane -decanededecang,-and kesosane:alicyeliehydrogarbons
such as cyclopentane, cyclohexane, and methylcyclopentane; aromatic
hydroarBors §Uch A5 Bérer toluehe At e 28 rower 2»
halogenatedhydrecarbonssuchasethylenechlorden SE224Q =33, - 2
chlorogelnzeng, agd, dichloromethaqle;c and m}ixtures thereof. [0070] ~ In
preparing a carrier-supported-type metallotene-baséd catalyst '
companentythecarnouing of thetransitionmetatrcompaune-(A-1pused on
a transition metal atom basis is yjsually 0,001 to 1.0,mmol and preferably
0.005 t6'0.5 mmol and’the amount of the organoaluminoxy compound (b)
(AR2) usedten an alupynuen atonebasis isiisaaty-0ztdomd 00 iwoland
preferably 0.5.to 20 mmol.per gram qo_f the particulate carrier 10 (A-3).
When the organoaluminum compound (C) is used, it is used in an amount
of usuahye:0e1:taAt800 mmol and preferably 2 to 500 mmol per gram of
the particulate carjer (A:3). [0071] 15The Jemperatuyre afwhich fhe.
individual components are mixed and contacted one another is usually
-50C ter260Candpreferabily 120C tond 20C, antbilve perisd of tontast is 1

to,1000 minutes and preferably 540 600 MiAUES cctea from (2) an
organic metal compound, (b) an organoaluminoxy compound, and
{c) a compound that forms an ilon palr by reacting with (A-1).

{a} Organometal compound

Organcmetal compounds that contains metal elements of

25 group 1, 2, 12, and 13 in the periodic table represented by



[0072Lgp£9 4Ehe carrier-supported-type metallocene-based catalyst
component obtained as such, about5 x 10l0and preferably 1025 to 3 x i0of
the transition metal compound (A-1) on a transition metal atom basis is
supported and. about 10-3 to nd pref ly,2 X 10-3 to 5 x 10-2 25 mol
of the %epgeéngafﬁm%oaiy &%fnpm'd ?Bsi( -gi)t?or?e% altiminum SF-2240 -
34 - atom basiyis supportedpersgfam ohthefiserpaiticedatersupport (A-3).
[0073]; Ihg solid catalyst component for olefin polymerization 5 (A) used
in the present invention may be a prepolymerized catalyst component in
which’®lethys rare prefimifanispolymetizedsA prepolymerized catalyst is
compesed efithe catalyst for olefin polymerization (A) and, if needed, an
olefin polymer produced by prepolymerization (D). 10[00741 The
prepolyimérzed cataly st mayt incIute the tFanshisn metdl E5Fpounti(A-1),
the organoaluminaxy. compornd (b).(Ar2). and the particulate cacrier (A-3).
Olefin polymer produced by prepolymerization (D) may be included, if
needed.*t5f06751™" 2 ARcexample 6 & niéthaa ot preparifig Suehal
prepolymerized.catalyst is.a methpd thatdnclydes; preliminarily < 4
polymerizing a small amount of an olefin with a solid catalyst component
pf‘%uée&'b??ﬁiﬁn@ and Btingifginto 26°CaRtACt &'transition rAstar
compauad:¢A-1), an organealyminexy.ecompound (R)-{A:2); and @un,
particulate carrier (A-S) in an innert hydrocarbon solvent or an olefin
mediufi. EXaRipIes Bt the ifRert hyarosarbbi Eoiehfts&d in preparing the
prepolymerized catalyst are the same as those of the innert 25
hydrocarboAn SQI\;éelnttused in preparinl% the carrigr-supgprt?d- SE-2240 -
35 - type métallocene.-based catalyst component desctiBed above. f0076]
15 the periodic table represented by a general formula

MiR1R?, (VI)
In the formula, M2 denotes Li, Ha, or K and B*® denctes a
hydrocarben group having 1 to 15 carbon atoms and preferably
1 to 4 carbon atoms. Examples of such a compound include
20  LiAl{C,;Hs)s; and LiAL{CsHis)a-

[0048]

A dialkyl compound of a group 2 or 12 metal in the
periodic table represented by genesral formula
RPRPM1 {VIT)

25 In the formula, R® and R® may be the same or different and



The olgfin Ysed in prepolymerization contains 100 to 0 mol% of ethylene, O
to 49 mol% of propylene, and 0 t0-196 5 mol% of an olefin having 4 or
more carbon atoms, preferably 100 to 0 mol% of ethylene, 0 to 20 mol% of
propylene, and 0 tg 109 mol%.of an, olefin, haying 4, or,more carhon atoms,
more preferably 100 to 20 mol% of etﬁylene, 0 to 20 mol% of propylene,
and 0 to°8ornfelt bf antolefindraving4 or moreM (Fearbon ¥atorfrs, and
particylarly preferably 100 to 20 mol% of ethylene and 0 to 80 mol% of an
olefin having 4 or more carbon atoms. [0077] Examples of the olefin
having % 6t'more carbon atoms 15 include a-olefins having 4 to 20 carbon
atems suchas - butene, l-peptene, l-hexene 4-methyll-pentene,
1-octene, 1- decene, 1-dodecene, 1-tetradecene, 1-hexadecene,
1-octatfééerie “an 1 -6 ¢asete. [0078] 20Ftfthermofe, Cyéldpenténe,
cycloheptenssnarhornena. 5 methy1:2-porborneng, tetracyclododecene,
2-methyl-1, 4,5,8- dimethano-1,2,3,4,4a,5,8,8a-octahydronaphthalene,
styrené” vithARSrRAbHERahe “aff dienes may also be used. [0079] 25In
preparing thexprepolymerized catalyst usually D.00d Sk2240:1 36y to 1.0
mmol and preferably 0.005 to 0.5 mmol of the transition metal compound
(A%1) GRT&YrAfisitior Fietaf atof BRETS is UEed And tstiify 1Ry mmol
and preferadby: 8:50t0 20 snmot ohtheorganoakimimexy: compound (b) (A-2)
on an 5 aluminum atom basis is used per gram of the particulate carrier
(A-3). f@?)%od] In the prepolymerized catalyst obtained as such, about 5
x 1033 ¢=10-31mol and preferably 10-5 to 3 x 1034 mol of the 10 transition
metal compound (A-1),0n a transition metal atom basis is supported and
about JRT-?([UA z dybReferably 2 x i0 5 x 10-2 mol of the
organoalumingxy compound (b) (A2) on an aluminum atom basis is
supported, ang about 0.1 to 500 g, p{@f?r?l?ly 0.3 to 300 g, and more
preferably 1 to 100 15 g of the olefin polymer (D) produced by
pfepolyifieriza ion is supported per gram of the particulate carrier (A-3).
[Oosl][ChemTh% solid catalyst component for olefin polymerization (A) used
in the present invention may contain components 20 useful for
polymerization other than the components described above. Such a
catalystifor olefin polymerizatiop used in the present invention can
polymetize the olefin in a high polymerization activity. [0082]

{ A
(—Al O}n

R {IX)

[0052}



25If n%gglecg the carrier-supported-type metallocene-based SF-2240 - 37
- catalyst’component may contain (E),an organoaluminum compound or a
nonionic surfactant which is added during synthesis of the catalyst or the
prepolymerizatipn, (&) Qrganoaluminu,compaund SExamples of the
organoalﬁmlnum compound ZII:“B that can be used in the présent invention
as needed inelide compounds-represented by greneral 4ormutae: (XL, (XII),
and (XJ11)_below. [0083] An organoaluminum compound represented by
10RamAI(ORDb)nipXqg(Xl) In the formula, le and Rb may be the same or
different anteach:dencte 'z hydrocaroncgroup havingrtio I5aneke
preferably;] to 4 carbon afoms, X.denates a halggen atom, m. 1. p,and g
satisfy the relations; 0<m S.3,0n<3,0p<3,0Sq15<3,andm+n+
p +q = 30084] =ndExeafiies thefeofrineide arienFalikiA akfimirturi"such
as trimethylaluminury, triethylalumiaum, tri-n-Hutylaleminum, . ; i nun
tripropylaluminum, tripentylaluminum, trinexylaiuminum, 20
trioctyFaithTitAtimS dndrtrideeyrarmmifui wictianh chiedeamiyl afuRiiitiAT such
as triisopropyialimingmy triisebutylallminum, tr-sec:butylaluminum,
tri-tert-butylaluminum, tri-2- methylbutylaluminum,

tri-3-miethy ISGRFAEmMInTiE T2 meéthylFéptfEiuntintifiined  Fatent
tri-3-methylpentyialuminum.ctri-d-. 25 methylpentyalumioue as the
tri-2-methylhexylaluminums tri-3- SF-2240 - 38 - methylhexylaiuminum,
and tric228tAHHBAAUMIREPR® ity cloalky Bt Stich agomP e
tricyclabexyladuminum anddricyclooetraluminunestriacylalyppingm such as
triphenylaluminum and trit607I§/IaIuminum; and dialkylaluminum 5 hydrides

such as diiséprépylalufminum Hydfide st dissbutyEihintim hydide.
[0085]:Adkenylaluminum representeckby (ix€43=19))pAly (E5T=24:8:3z(XIl )
Unexamined Patent Application Publication Nos. 2-24701 and 3-
103407 are alsoc suited for the use.
[0053]
Such known alumincxanes can be produced by the methods
20 (1} to (3) below, for example, and are usually obtained as
solutions in hydrocarbon solvents.
{1y A method that includes adding an organcaluminum compound,
such as trialkylaluminum, to a hydrocarbon medium suspension
of a compound containing adsorbed water or a salt containing

25 crystal water, such as magnesium chloride hydrates, copper



10(In the formula, X, y, and z are each a positive number and z 86 2x)
such as isoprenylaluminum, alkylalusginum alkoxides such as
isobutylaluminum methoxide, isobutylaluminum ethoxide, and
isobutylaluminym isoprongxide, dialkylaluminym.alkoxides such as
dimethylaluminum methoxide, diethylaluminum ethoxide, and 15
dibutylatrsriperm toxideandrakyidumidemeandsatkytaianinamnmtbe
sesquiglkoxides sugh as.gthylaluminum. segquiethaxide.and,.... .
butylaluminum sesquibutoxide. [0086] A partially alkoxylated alkyl
alumirftirifavitigan average 20 composition represented by

812)8[61 (ORD)OBEKIL.in. the forula, Ra.and. St may.be the same or
different and each denote a hydrocarbon group having 1 to 15 and
preferdbl§t to 4 €arbott atdms cafRyratitfilinum afyERides suichas 25
diethylaluminum.phepoxide; diethylaluminum, 2 Bsdi-t-butyl-4- $E-2240 -
39 - methyl phenoxide), ethylaluminum bis(2,6-di-t-butyl-4-methyl
phenoXibe); disbbtityfaiiitintiit (2, 6-di-t--butyl-4-methyl phenoxide), and
isobutylalurinkimnbis(2,:6-distzbutl-4-methyl phenexide), dialkylaluminum
halides such as dimethylaluminum 5 chloride, diethglaluminum chloride,
difutyFAfRUTATERTBRtE, Aretfy EIGmTan 5ronfgE cantf =eact witn
diisobutylakyminsm-chlaridesalkytalyminum sesguihalides:sueh as 2
ethylaluminum sescluichloride, butylaluminum sesquichloride, and
ethylalimituf Sesquibronmiae.” partiaiy HaiogeRated 10 alkylaluminum
such alkydaluminum dihalides, e.g., ethylaluminum dichloride,
propylalum%gum glipggogdae,eand Qutylalumi_num dibrgmitde, dialkéllalu_minum
hydrides such as dfef‘ﬁ'yfaFur?]inﬁnn}{ hy%fr?&%“éndadibﬁ‘tf/f;alurﬁfﬁﬁpn hy(()fride,
other pastiadhety/drogenated: alkylaluminamsuchrasaliadaluminumes
dinycrides. &0, stylalyminum dinydyide and propylaluminum dinydride.
and partially alkoxylated/ and hafogenated a‘IT<y aluminum such as
ethylahsierum ethoxyehtorid esdoetykalamhinu nr butoxyishklordderand he
ethylalyminum ethoxybromide, [0087); 20Gompounds, similar to the
above-described organoaluminum compound can also be used.Examples
thereofificlude an organoaluminum compound including two or more
alyyminum %9@39%gjéatag{gqegft%%ugggn&tm@ﬁﬂna osRecific gxamples
of such a compound include (C2615)823116(C5H5)AI(C585)5. 25
Triethylalerftaomand-triisobotylaimiftmrare preferdble. SF2240

trimethylaluminum, triethylaluminum, tripropylaluminum,
triisopropylaluminum, tri-n~butylaluminum,
triiscbutylaluminum, tri-sec~butylaluminum, tri-tert-

2%  butylaluminum, tripentylaluminum, trihexylaluminum,



-40 '£9928284]o When the organoaluminum compound (E) is used, it is
used in an amount of usually 0.001 tg 1000 mmol and preferably 0.01 to
500 mmol per gram of the particulate carrier (A-3). 5[0089] An aliphatic

amide described pelaw or.an Ssier-ipg, sherype. elhoxlale:pe, or
polyetTwleeng gﬁyco -type nonionic surfactant may be useda the nonionic
surfactagit. sEhernormbniexsusfactant srused: iy enamosntroh@:1 to 20 10
parts By weight, preferably,0.15.to 20 pats by, weight, and more preferably
0.2 to 5 parts by weight relative to 100 parts by weight of the solid catalyst
compehnentpréepared by imixilg and-briging intocontaet (Ad), (A-2), and
(A:3) with one anather, 13[0090L(B) Aliphatic amids, ..., ;Lbe. aliphatic
amide (B) used in the present invention is a conventional nonionic
surfactaritrarhel sy kK GWAT diphadic arpidet may berused Without any
limitatigns, Rreferred 20 examples of thealiphatic,amide (B).inglude
compounds represented by general formula (I) below. [0091]
(C,I-12751 €6 R(OHZCTI 2057 2F ) 279 diajfygensralforhula:tyem
denoting.the number of carben,&a atams in the alkyl group represented by
(CpriBBI) is in the SF-2240 - 41 - range of 1 to 30, preferably 6 to 20, and
mdre pfeté&rably 8 to 18. [0092] Examples of the aliphatic amide (B) suited
for use in Sthepresent inventiondnclude higher aliphatic amides:such as
lauryl diethanolamide, cetyl diethanolamide, stearyl diethanolamide, octyl
diethatSiatnides Hony! distharcfamitfe, “aRtr SBE-TAtRyT tetiiEnvIEMTde.
Amongythese slauryt diethanolamide isqreferrad. 1O{0093k  a-A lakge
number of ester-type, ether-type, ethoxylatetype, and polyethylene
rganoaljumiium gompound: . . .
glycol{ypé Compounhdsthat flinction as nonionic surfactants are known. In
this inventiom, the aliphatic amidesrepresented by the general formula (1)
above 15 i% garticularly preferable to achieve the effects of the invention.
[0094111'1 th general” formula (X)), x, ¥y, and 2z each denote a

positive number and z 2 Zx.
[0057]
The above-described organcaluminum compounds may be used
20 alone or in combination of two or more. Examples of the
solvent used 1in preparing aluminoxanes include aromatic
hydrocarbons such as benzene, toluene, =xylene, cumene, and
cymene, aliphatic bhydrocarbons such as  pentane, hexane,
heptane, octane, decane, dodecane, hexadecane, and octadecane,

25 alicyclic hydrocarbens such as cyclopentane, cyclchexane,



(C) Orgapoaluminum compound While any known organoaluminum can
be used without any 20 limitation as:he organoaluminum compound (C) in
the present invention, compounds represented by the general formula (II)
below are preferred, [002n] RamAIQRID), . Ho(ll) 23.n the farmulg, Ra
and Rb may be the same or different and SF-2240 - 42 - each denote a
hydroc¢&rlserréidtp Faghiger te 20 aftk preferably 1°tb 2 E4tborr atbins, m,
n, and.psatisfythedelatians; Q =m < 3; s:0i<,3, 0 5 3, apdbakn +p =
3. Specific examples of the compound represented by the 5 general
formula’ tAYEBOVE intlBd8FFRn K Etihikuir seichi s Fithethyraltifinum,
triethylalipnums dri-n-butylaluminum, tipropylaluniniirosuran may
tripentylaluminum, trihexylaluminum, trioctylalumimum, and
tridecylafGniAuti®tri-brteAe 45T lafGnifium stthasc hydrocarbons
triisoprepylaluminum,,19- triisebutylaluminum, tri-sec-butylaluminum,
tri-tertbutylaluminum, tri-2-methylbutylaluminum, tri-3-
methyl[@ﬁfy?lbluminum, tri-2-methylpentylaluminum, tri-3-
methylpentytalusmaiatin; dri-dometiylpentdaluminum, dris2moxanes  and
meothylhexxlalluminum, tri-3-meth)élhex¥LaléJm£3num, and tri-dZ- 115
ethylh&XAT MG tricy BRIy Iaiiminum SUch as Tricygiohex/ialiminum
and tricyclooctydaluminumetdarytaleminum such as triphenylaluminum and
e i A e Wl L i o SIS THVN
Of the compounts representednyythe gémeradformula (IHrarcompaund
with p denoting 0 represented by the general formula (ll:a) below s,
particularly preferable. [0897] 25RamAIl(ORDb)n(ll-a) SF-2240 - 43 - In the
géherakFfomiula (H-a)=Radenbtésvarhyerotaryensgroup-havingdets 20
carbon atoms, R denates.a hydracarhon grgup having 1.10.20 carhon

atoms, m denotes an integer of 0 to 3, n denotes an integer of 0 to 3, and
m+n ﬁ§§§s, ionic compounds, borane compecunds, and carborane

compounds described in Japanese Unexamined Patent Application

Publication Nos. HI-501%50, H1-502036, H3-179005, H3-178006,
20 H3-207703, and H3-207704 and USP No. B53221106. Examples of

the compound further include heteropcly compounds and isopoly

compounds. Such lonized ionic compounds may be used alone or

in combination of two or more.

[0059]

25 Among the organometal compound (&), the organoaluminoxy



5Examples of the organoaluminum compound represented by the general
—2240 . . . . . .
formula (ﬁ-ag include trialkylaluminuiy such as trimethylaiuminum,
triethylaluminum, triisopropylaiuminum, triisobutylaiuminum,
triocty(lz%lumuigém}bgnd tré—ZE eethgtljpnegl}llglutryigurp; alkenylaluminum guch as
“isoprenylalumintim, 18 and alkoxyaliminum sueh as dimethyialdmitum
methoxdde; idiethytaluminum ethoxide, diisobutydaluminum methoxide,
triethylaluminyim, gnd, trisobutylaluminum. [00981 Amongthe .,
organoaluminum compoun(j's representeg by the i5 genera{l tgormu]Ia (I1-a)
aboves =z tomipeund thavingssabstitutingdaydrocarbon groups with many
catbon gtoms, e.g., a compound with Rh denoting a 06-020 hydrocarbon
group and RI' denoting a 06-020 hydrocarbon group, is preferable since
such a corpéerid doesnotreadily cause a decrease in activity of the
catalyst 20.gven when,it.is charged.into g polymerization syster, A,
compound having substituting hydrocarbon groups with fewer carbon
atoms.$tieicasd wEGHiFouREEWith R denotifg as0$204 hydfacabbon: group
and Riygeneting a:04-04:hydrogarbon,grounis preferred for reducing the
cost of the compound since the 25 molar amount of the compound per unit
wlight’i§tigh dhd thus®SEID240 %4 Lihe’effedt o tdInvetitiofi s~
achievedhhy additien-eftheeompound.in a:smalkamaoynt. A campaund
with Pa denoting a CIC4 hydrocarbon group and Rb denoting a 01-C4
hydrot&rbon ‘Group & favorably téee i gasptiase polfenzatioh &ince
the 5 weight.of the competndipes unit molesis-small ;The hydracarbon
groups are preferably alkyl groups. Preferably, mis 2 or 3 and nis O or 1.
ConsiBee‘?l”ﬁﬁefogaenﬂﬂe%fﬁ%néég’(vréraﬁﬁ‘ffbﬁ?ﬁ}@ Aty inproving effétt, and
operability; -a compoundwith-Radenoting-a:G-C S-hydrecashon-greyp and
Rb 10 denating a CI-C8 hydrocarbon group is preferable and a compound
with RZ défoting an ethyl grotp. Kb dehotiigan sty '6idup, m = 2, and n
=1 is mogelpreferable. [0099] Production of olefin polymer 15According to
the method”fl(e)r prnogugrilnig an %Ieﬂg po(lymer of the Efres_erlu invention, one
or more types of olefins are (CoJpolymarized in & polymenization vessel in
the presenge afstheselid catalyst componentforcalefincpobimerizatian (A),
the aliphatic amide (B), and the grganoaluminum compound (C). 20[0100]
TP e a4 o b e S5l oty & CampSer (18] Gt 2 2=
polymerizatiors (AyLCtite aliphiatie’amide (Bysasmdithe orgaroalumintin
compound (C) during the (co)polymerization may be freely selected.
Examples of the method are as follows. 25 i) Charging (B) and then (C)
into thE’folymerization vessel SF-2240 - 95 -

The inorganic chlorides may be used as they are or after

25 Dbeing pulverized in a ball mill or a vibrating mill. An



separately. ii) Charging (C) and then (B) into the polymerization vessel
separﬁﬁéﬁ)//z.40 iii) Mixing and bringing,into contact (B) and (C) with each 5
other without or in a solvent and then charging the resulting mixture into
the po]xmeriz,ation vessel. iv) Mixing and bringing into contact (B) and (C)
with each Gthier without or 1i‘a 88IVErt Sntf thert chaf§ing the TeSulfiig
mixturel and:additionsd (B} iatethe pelymerzation wesset120 wiMixiag and
bringingeigl,tboi Qé)ﬂtr?da g)ltand (C) with each other without or in a solvent
and then clha‘fglnggth resulting mixture and additional (C) into the
polymeétrization vessel. (0101) The method of adding the solid catalyst
component for 15 olefin. polymerization (A) may be any, (B) and (C) may
e ndded HoCsTing 10 By Ane of o mathOHL ) 1) e 16 added
or (A) raay beaddedsaftery(B) era(G)rare added accordingto aryrohe of
the metheds.b 10302 Rigferred method Isde mix,and,oring i, cprtact
(B) and (C) with each 20 other without or in a solvent, charge the mixture
into the polymerizationvessell attdsaderA) theretor 0102 tuteThey
addition.rafioof the grganoalpminim. compaund.(C) tg the gliphafic,amide
(B) may be any. In particular, a molar 25ratio (C)/(B) is 0.01 to 4.0,
préferablyio0 f 16°8. 5 orer "SFeRP40 - 46+ pricferably 6:012103: 2 eyet
more preferably; 0,010 3.0, stilmare preferably 0.2,10.2.8, and mast
preferably 0.3 to 2.6. [01031 5These preferable ranges of the addition ratio
slightly"differ:degeridiriy Grithe fjpe ‘of tife Alfsaatc armrde{B) At the
organealuminums,compaungd (C).in terms.ef the effect. When..(B)ds.
represented by (C6.82HoCO)N(CH2CHB8OH)8, a total of the number of
CO intif&edibonyl gfSup aht thaltbsf G icthe 104IcoRdl GIGHPPE-Z Thus,
in this casesdrorathastandpoiat of the sffect sthexmalan eatio-afi theo
organoaluminum compound (C) is preferably up to a number that

match@&s the tGtaF6rthe Rtiter ofthe crisony! Yrotipdiil st ofte
alcohekgtoup inthe aliphatic amide.ABf31044 antimony structure, a

CdCl; structure, and a CdI, structure. Examples of such clays
and clay minerals include kaolin, bentonite, kibushi clay,
20  gairome clay, allophane, hisingerite, pyrophylite, micas,
montmorillonites, vermiculite, chlorites, palygorskite,
kaolinite, nakhlite, dickite, and halloysite. Examples of
the ion exchanging layered compound include crystalline acid
salts of multivalent metals such as o-Zr (HA30,)2-HO, o~

25 Zr{(HPO4) 2, ©~Zr (KPO,),+3H20, o~Ti(HPCs}:, o~Ti(HAsQ4)> H:0, o~



The WS%jgzt\tqr[]atio (C)/(B) is preferably 0 to 3.At (C)/(B) =0.1to0 2.5, the
effect 38 intensified and preferable. Mgre preferably, the weight ratio
(C)/(B) is 0.2 to 2. 20[0105] According to the method for producing an
olefin golg/mer according to the present invention, the (cc%\?}g)o(ljymerigation
can b&"donalitéd in iy 'of & 'suspgension. & softitior; or ‘& §asphase. In the
presenténveatiomdpolymetization ofolefins 125 is preferablyrconducted
through slurry polymerization or.gas- SF-2240 . 47.: Phase ., o ..y
polymerization. [0106T xamples of the mner%ydrocarbon medium
used irrtheshirryipolymserization inclutealiphaticeerydrdearbons sich as 5

prepane, butane, pentane, hexane,-neptane, octane, decane, dodecane,
and kerosene; alicyclic hydrocarbons such as cyclopentane, cyclohexane,
and méthyfeyelopentane;iarormatie:hydrocaydnssuch ‘as berrzenélic

tolueng, and xylene; halagenated hydrocarbans,such.as ethylene chloride,

chlorobenzene, and 10 dichloromethane; and mixtures thereof. Among
these ARt hydreeaibon solvents caliptiatic Hydroeaiborts arealieyelic
hydrocatrhons, are preferred. [0107] The temperature of olefin
polymerization Is usually In 15 the range of -50C to 150C and preferably
0€ to 1UGE for slurry polymerization and usually in the range of OC to

120C and preferably:20G40.400Cfakgas-phase pelymerization. The
polymerization pressure is usually atmospheric to 10 MPaG and preferably
atmospHERC' S B'MPAG: 207 THE polirngtiz&6oH ay Beredtiductéd through
a batch, opgeations &semi-coRtinuouS oparation -k CARNYeLs aperation.
[0108] The polymerization can be conducted in two stages or more

with différentfSECtoH Conditiths THEThoTECUTAF 28 wWeljht df the di5tained
obefin ﬁ&ﬂyﬁneﬁdﬁin bﬁbﬁfﬂﬂfﬁ@Cﬁk@é function as pillars that support

the layered structure and are usually called "pillars"”.
Introduction of another substance between layers of the
layered compound is called "intercalation™. Examples of the
guest compound to be intercalated include cationic inorganic
20 compounds such as TiCl, and ZrCl,, metal alkoxides such as
Ti{OR})s, Zx{OR)4s, PO(OR}sx, and B{OR)s; (R denotes a hydrocarbon
group or the like), and metal hydroxide ions such as
[AL1304(OH} 291",  [2r,(OH)34]%", and [FesC(0COCHs) ™. These
compounds are used alone or in combination of two or more.

25 Intercalation of these compounds may be conducted in the



SF-2240 - 48 - causing hydrogen to be present in the polymerization
systel%F"()%'Zé anging the polymerizatign temperature. [0109] Examples of
the olefin used in polymerization include 5 ethylene and a-olefins having 3
to 20 carbon atoms sucq as eth\b/ltene, &)roeylgnde, %-buten%, 1-penttelne,
1-hexéhe. A-methyll-pentene, T-octene, T-dedene. 1-dodecénd ™
1-tetradecene, butiexadecens) L-octadecenesand l-eicosene:One: of
these glefine may be uised glone or twp.pr more. gt fese olefins may 10 be
used in combination. in the olefin polymer production of the present
inventiomycopolrrerizalileomomomess bitkeer thar the :0kefins meatiemed
abpve, may also.be contained, Examples of such, copglymerizable .
monomer include cyclic olefins having 3 t0 20 carbon atoms, e.g.,
cycloprentene, leyelohepterre t t5uhorbdrene, Bimaéthsd-2-norborene,
tetracxgja?goqgge!g?ayaqgrg{ra1s are preferable. Montmorillonite,
methy1-1,4,5,8-dimethano-1,2,3,4,4a,5,8,8aoctahydronaphthalene.Styren
e, vinykeyclohexanebemnd diene ey alsbebe Used: f0110]200fthése, an
olefin monemer is preferably. used, which contains 100 to 0 mol% of
ethylene, 0 to 49 mol% of propylene, and 0 to 100 mol% of an olefin
h&ing % oY more carbon atoms, preferably 100 to 0 mol% of ethylene, 0 to
20 mol% of propylens, and 01100 nol%.efan.asplefin haying4.qrmore
25 carbon atoms, more preferably 100 to 20 mol% of ethylene, 0 SF-2240
- 49 - 16720 ol96 BFProp§iener afd 61" 863Mbighof wn Eol&fi having 4 or
more garbon:aiams, and mest.preferably 100 192Q4mol%: of.gthylgne and
0 to 80 mol% of an a-olefin having 4 or more carbon atoms. In particular,
in the Preséit indBHtion® 5 SiFBthyTen&2BEEed pdIyMeT cofitaifing thylene
asstheomaindnonemer-is preferably froduced, Theethylene-basedin
polymer is preferably a (co)polymer containing 50 mol% or more of the
ethylef8 CompSnent andif RECASY ar’a2dTefif“comporert hdVihg“4 to 10
carbonsatoms.-18/0dt]1) (ctheameaunt obthecatalystidemolefiiny:
polymerization (A) preferably used is usually 10'8 to 10 and, preferably 10.'7
to 10_3yégrg>ﬁaéebaa§%05f ﬂ%g@ﬁ%@ns‘iﬁo‘"‘n Metal SI6Ms in'the transition metal
compeunth (A= 1)nperditer of the 15 polymerization volume. The amount of
tt}% or @R?Iuminoxy compound (A-2) preferably used is 10 to 500 mol
and preferably 20 to 200 mol on an aluminum atom basis per mole of the
transitiorrmetalatomssin- thiestreatsitionrameta compoehd (A<R26{0112]
The amount of the aliphatic amide, (B) used is usyally 0.1 to 500 mg.
preferably 0.2 to 200 mg, and more preferably 0.5 to 100 mg per liter of
the pg#ymepig&tjomh@@uﬁqegne of the materials preferred for use as

a solid catalyst component for clefin polymerization (A) used

25 in the present invention will now be described.



[0113] 25The amount of the organoaluminum compound (C) used is
SF-2240%°80 - usually 0.1 to 500 mg, preferably 0.2 to 200 mg, and more
preferably 0.5 to 100 mg. [Examples] [0114] The present invention will
now be described in further details on the basis of the examples which do
not linit the scope of the present invention. [0115] Methods for measuring
the physical prepettiessapghb10:-chatacteristics 6fthe- pelyumerebtaiaed by
olefin polymerization in the presence of a catalyst containingla transition
metal COMPGUNd 3t the présent invention aré déscibed Betow: [6116]
15[MettHow ratestMifeR) hetaiThermehflow rateds-asfigure determined at
1959C under %loadt f2.16 Iéﬁ(glcc%r%in(% 1o th% sggrlldgrdt%%st rpgghocl of
ASTM 0-1238. fOlqu]EZ(fﬁu yJensn)ﬂ The bufk density was measured
according4ocBIS Ke6121:4021:48] [Bensity] cyclopdisheet(Spacershape:
nine 43 x.45 x 0.5 mm pieces from 25a plate of 240 x 240 x.0.5(thickness)
mm) O.?%Xlrﬁmaflng)tk?i%inoells%sa n%algflénﬁooxg 5010%:’\7&%{1585r%rzlioe)f va)th ; h%d raulic
heat pressing fnachirre produeed by 8hito Metal Industries Corporation
set to 19Q¢, at a pressure of 100 kg/cm2 and was cooled by being

compressed at a pressure of 100 kg/cm2 with another hydraulic heat
pﬁ@ssh1g Such a carrier-supported-type metallocene-based catalyst

component can be prepared by mixing and bringing into contact
a compound of the group 4 transition metal having a
cyclopentadienyl skeleton (A-1}, an organcaluminoxy compound
{b) (A~2), and a particulate carrier {A-3). The order in
15 which the respective components are brought into contact with
one another is selected as desired.
[0069]
Specific examples of innert hydrocarbon sclvents used in
preparation of the carrier-supported-—-type metallocene-based
20 catalyst component include aliphatic hydrocarbons such as
propane, butane, pentane, hexane, heptane, octane, decane,
dodecane, and kerosene; alicyclic hydrocarbons such as
cyclopentane, coyclohexane, and methylcoyclopentane; arcmatic
hydrocarbons such as benzene, toluene, and xylene;

2% halogenated hydrocarbons such as ethylena chloride,



5 machine B{oduced by Shinto Metal Industries Corporation set to 20C to
SE-22 . .

prepare a measurement sample. A SYUS plate having a thickness of 5 mm

was used as the hot plate. [0119] The pressed sheet was

heat-treated,for, 1.nour at 120G, 10 slowly and linearly.cooled to room
temperature in 1 hour, and subjected to measurement using a
densitytgradient tube. [0120] The molecular weight of the aliphatic

amide used in Examples and Comparative Examples below was. .

measured by the 15 following process.Evaluation of the condition of the
polymetrizatiohvessetirmerwallduritigthie  of  the transition metal

(co)palymerizationwascondugtedaccardingtothe nolymerization method (1)
below and evaluation of the polymerization activity was conducted by the

polymetizatinn 20 ieéthod {2)5elotw [@1299={B)Mbleécular weightef

aliphatic;amide....d he malegularweight of the aliphatic,amide was,
measured by GC-MS below. 25[0122] SF-2240 - 52 - System: QP-2010
Plus prodifcetf by SHinfadzu CorporatisFredinind ICSSMS (6732 ¢%'30 m,

film thickress: 9.5 hm)-Column axendemperatiie; £0C. Maporizing. -
chamber temperature: 250C 5Temperature elevation pattern: 70C(10

Clfthin)25* 320 Carfier §ag 198 (120 kPEISPlitratio; 50 used 1t 2s

used in an amount of usually 0.001 to 1000 mmol and
preferably 2 to 500 mmocl per gram of the particulate carrier
(A-3).
[0071}

15 The temperature at which the individual components are
mixed and contacted one another Is usually -50°C to 150°C and
preferably -20°C to 120°C, and the period of contact is 1 to
16000 minutes and preferably 5 to 600 minutes.

(00721

20 In the carrier-supported-type metallcoccene-based catalyst
component obtained as such, about 5 x 10 to 107 mol and
preferably 107 to 3 = 10" mol of the transition metal
compound (A-1) on a transition metal atom basis is supported
and about 107 to 107" mol and preferably 2 x 107° to 5 x 107

25 mol of the organcaluminoxy compound (b} (A-2} on an aluminum



Since the sample as it is was not suitable for detection, 10 the sample was
trimethylsilyiated (TMS) to measure the-molecular weight. Chemistat 2500
(aliphatic diethanolamide produced by Sanyo Chemical Industries, Ltd.)
which Is an aliphatic,amide (B) used in this experiment was meastired. As
a result, a TMS compound having two trimethylsilyi groups was 15
detecteePas a aiti compound. The molecular weight of the compound
with trimethylsilyl groups was 431. The actual structure was analyzed
based on this result. The molecular weight of the main structure was 287.
In the descfiptior® bélow caictlatiomsftiornciatdminemmcomigottd 20
(C)aliphatic.amide (B). addition ratio.(molar ratio) was condugted by,
assuming the molecular weight of the component (B) to be 287. The main
compditéht G CHERfSAr 2500 wisifdund ' b ladiAdietiiandlamiide
(C11IiZ3CON(CH2CHZ20H)2 hased on the.results of this molegulan weight
measurement. 25[0123] SF-2240 - 53 - Polymerization method (1):
Evaludfion 8 ‘cotfditioh*of autdciave tialiTh ERanipfes ahd Coitparative
Examples helow.the --conditien of tbeaxtoclave.walwas rated through
the 5 following polymerization method (1). [01241 All the solvents used
inlﬁxaﬁqﬁféé and Comparative Examples were dehydrated solvents.
[01251 10The sehemeret-thesslurrypelymeyizatiandnethod:terevaltating
the condgtig)n of the au%qglav%hwall IS sh%wn in Fig. 1. [01d261 H%ptane was
introd (€& into & polyMerizatioh VESEEI i s foorm tEmperatlre” the
systemnwas: purgedwith-etbydene, 1~-hexene andrasokd eatalysti by
compor;gnct)lforgecr)li%fiQi@gl)/(merizatigni%(cAL-%)dweirfe Iilrl;telljogiuced, and the
tempe?atﬁreXNas elévated to B5C. If akes a’pproxmaefely 10 minutes until
thestemperature reaches 55C after the addition of 20((A)-a). [0127] An
allphatlc anA"nde Qﬂm‘%ﬁg ar};Prgg‘nogslel%mlc?ur@ocromgge%gging such &
prepolymerized catalyst is a method that includes
preliminarily polymerizing a small amount of an olefin with a
solid catalyst component produced by mixing and bringing into
20 contact a transiticon metal compound (A-1), an organcaluminoxy
compound (b} (A-2}, and a particulate carrier (A-3) in an
innert hydrocarbon solvent or an olefin medium. Examples of
the innert hydrocarbon solvent wused in preparing the

prepolymerized catalyst are the same as those of the innert

25 hydrocarbon solvent used in preparing the carrier-supported-



© were égtérgduced, and then the solid catalyst component for olefin
polymerization ((A)-1z) was added again.The 25 system was pressurized
with ethylene and the temperature was SF-2240 - 54 - elevated to a
predetermined level to gonduct palymerization. [0128],, _, In,a typical
polymefization, alKylaluminum 1 Used as a scavenger arter addition of the
solid ceitaElyst component for 5 olefin polymerization ((A)-a) Fig. 1.
However, sinee allylailyminum 3cts 85, an antistatic agent, eygluation of
the compound (B) (antistatic agent) cannot be conducted. T us, in the
examples; the solid eatalysttecorhporeit fdr olefinlpotymerization ((A)-a( is
used gs a scavenger instead of L0alRylaluminum, [Q129] . Referring to
Fig. 1, if the solid catalyst component for olefin polymerization ((A)-a) is
not us&d, tire polyhteryield deereasesesignificanthy. bittky polymerds®
obtained if;the 1.3 sqlid,catalyst %%015{?”@%Erf%%efJQrBQILY'JL%Hg?‘tH%@e((A)
-b('is not used in Fig. 1 since some of the active sites of the solid catalyst
comparettTot dlefitt poymérizatibn ({AF-Braresdedctivatéd birifie of
impurigies indhe system. Thissis becayse, alumipum;(derived ftom..
aluminoxane) contained in the 20 solid catalyst component for olefin
polymétiZation (K)-aj acts* as' a'seaverngetdnt dedttivatestHe detife sites
of the glefin.polymerization: gatalyst (A)a) [0L30] naving The copdition of
the autoclave wall after the 25(co)polymerization was evaluated according
to the TBfi8Wirig °&F-2240 - 55 - standard. (0131)  A: No adhesion of
polymesdorthe autoclave wall etc., was observed 5B: Slight adhesion of
polymer to the autoclave wall etc., was observed

Examples of the colefin having 4 or more carbon atcoms

15 incilude w-clefins having 4 to 20 carbon atoms such as 1-
butene, l-pentene, l-hexene, 4-methyl-l-pentene, l-octene, 1-
decene, l1l-dodecene, l-tetradecene, l-hexadecene, l-octadecense,
and l-eicosene.

{06781

20 Furthermore, cyclopentene, cycloheptene, norbornene, 5-
methyl-Z2-norbornene, tetracyclododecene, 2Z2-methyl-1,4,5,8-
dimethano-1,2,3,4,4a,5, 8, 8a~octahydronaphthalene, styrene,
vinylcyclohexane, and dienes may also be used.

[0079]

25 In preparing the prepolymerized catalyst, usually 0.001



C: Adgg§2ic2)noof polymer to the autoclave wall etc., was observed.
Polymeriza%ion method (2): Evaluatigp of polymerization 10 activity
Evaluation of the polymerization activity in Examples and Comparative
Exam;r)!)es 1b%I0\r/nv]m \é\éasa%%nductfeeci al% theofgIISOWipog pool merizlatig)fn r’ggethod
(2). All'the solvents uged iR Examplés ahd Comparative Examples Wwere
dehydrateeli solvents=15f04324d (AThe schemeofstheslumyral atom
polymerization method for evaluating thelé)olm?riza ion %ctivi i% tpe
autoclave is shown iﬁnlgig.sﬁ. 0133) ZBOHep?tané) ng%n%fgdﬁ%ggyyintb a
polymeriZdtionwiessel-at roomarternperature;dthesystém waspurgednwith
etiyleng, and L. exeneandaninimumamopni0.06mmolok . cuiace
triisobutylaluminum as a scavenger were used.Then an aliphatic amide (B)
and arsrgano@turiinum compound (C) were 25 added, a solid catalyst
compqgpeny;for olefin polymerization SF-2240 - 56 - (A) was introduced,
the system was pressurized with ethylene, and the temperature was
elevated to'a predetermirfed-ieiveltd ontiuctpolyrherization. [0334]°5In
the evalyation.of the condition of:the, autgglave wall deseribed abaye, an
olefin polymerization catalyst was used as a scavenger. However, when
thé oléfiffpolyfterizGtiorreatan)st iSuSedastherseaiengerdnid rérfains
partly pingensumed dp-the system,:sueh a.catalyst also.exhibits: 10, activity
and thus e_\3/aluation o1_‘2the activity cannot be accurately conducted.
Accordingly, i thé eValuxtioh of the &gty A AfivinfisRT &It URt off
triisobgitylaluminum. net.centribiting tostheactivily, was:usedasa o
scaveg{?oer to enable evaluation of the activity. 15[01§5] If s
triisobUtylURiRGTATE Hot Uséd it Fig: 2 th&pslymeryigid¥decrdases
signifigantly:rEhis is hesause same ofthe active sites of.the-seoligh catalyst
component for olefin Eolymerization (A).are deactivated by the impurities
supported per gram’ of the partlcilate carrier {A-3).
oogt]
The sclid catalyst component for olefin polymerization
(A} wused 1in the present invention may contain components
20  wuseful for pelymerization other than the components described
above. Such a catalyst for olefin polymerization used in the
present invention can polymerize the olefin in a high
polymerization activity.

{0082]

25 1f needed, the carrier-supported-—type metallocene-based



20 in the system. If the solid catalyst component for olefin polymerization
((A)-a) 1s used as a scavenger and the solid catalyst component for olefin
polymerization ((A)-2) is used as in the evaluation of the condition of the
autoclaye wall, JE&%S@&I@%@'%B{QUHE eg@'%@%&%ﬁ%@@%@% s 25
not achieved. This is because, after aluminum (derived from SF-2240 - 57
- alumiRoxarres) eoritaifieth it thie solid: catafyistecompeoreritrforotefinct
polymerization ((f):2) has acied asa.s¢ayenger, aluminum in the
unconsumed solid catalyst component for olefin polymerization ((A)-a)
remaing’ antPthos tHe solierseeatalyst component for olefin polymerization
((A)-a) itself.gxhibits.polymerization capacitysfeskiting: in failure.to @chieve
reproducibility regarding activity. [0136] [Preparation Example
|(Prepération of Solftf C&talyst10¢oMpSieAt iy *SyrthesEarag™s
condugleel bynthe methed.disclosed-n Japanese Unexamines Ratent
Application Publication No. 2000- 327707. In particular, 10 kg of silica
dried at 950C for 10 hours was suspended in 154 L of toluene, and the
suspension; 15 was:eonled:te.0C. rthene.tedhis suspension, 50.5 L of a
toluene solutlon of methylammoxane (Al'=1.52 mol/L) was added
dropW|s’é 34 f hideir During s process, the temperature of the system
was maintained:n:the rengeo0Cdo €. Reastion was: sahsesuently
conducted for 30 mlnutes 20 at OC then the tem tperature was eleg?ted to
95C in 15 Adurs: and réaction was conducted for 4 Rours At that
temperature. dhectemperatureiwvas-themedecreasedsto 60G, andstheq
supernatant was removed by decantatlon The SO|Id £gomponent obtained
as such was' washed twice with toluend and 25 re- suspe ded’in' 106 1 of
toléiene to give & totalrof 160 * 6f SF-2240 - 58 - the suspension [0137]
To the suspension obtained as such, 22.0 L of a toluene solution of

bis(1, 3 -n-butylmethylcyclopentadienyl)zirconium dichloride (Zr - 25.7
mmol/L) wasadéed dropnisenat 80C ia-30eAtinutesrandgtiedeaetion was

CondLK4§£L@£¢¥2g%£9£&%, triethylaluminum, tri-n-butylaluminum,

tripropylaluminum, tripentylaluminum, trihexylaluminum,

20  itricctylaluminum, and tridecylaluminum; tri-branched alkyl
aluminuwn such as triisopropylaluminum, triiscbutylaluminum,
tri-sec~butylaluminum, tri-tert-butylaluminum, tri-2z-
methylbutylaluminum, tri-3-methylbutylaluminum, tri-2-
methylpentylaluminum, tri-3-methylpentylaluminum, tri-4-

25 methylpentylaluminum, tri-2-methylhexylaluminum, tri-3-



- hours Lhe, sypernatant was removed, and the residue was washed twice
with hexane.As a result, a solid catatyst component (i) was obtained.
10[0138] [Preparation Example 2] (Preparation of prepolymerized solid
catalyst gomponent(i).synthesis was. conducted by the method
described in Japanese Unexamined Patent Application Publication No.
2000-"F532FP0 7Y Intera"380° Loreatt6F thcroighliy purgedwith nitrogen, 7.0
kg of the selidcatalyst.companentprepared.as,abqve and hexane were
charged so that the total volume was 285 L. After the system was cooled
to 10C ethflehe wWas Blown itdHexahs fors mirutés &y & fldw idte of 8
Nra3/h.,Rukng this 20 process,the temperatyke;of the;system was
maintained at 10C to 15C. Then supply of ethylene was stopped and 2.4
mol of triEBHaty it Antf'1: 2 kg of 1-nexene were charged. After the
systemowas sealed, supply of ethylene was re- started at a flow rate of 8
Nm3/h. After 15 minutes, the flow 25 rate of ethylene was decreased to 2
Nm3/K Jifa e PreS8ureRir SEF-2240 - 59 - the system was adjusted to 0.8
kg/cm2:G.:Duringthis)process, the temperature in the system increased to
35C. Ethylene was then supplied at a flow rate of 4 Nm3/h for 3.5 hours

while adjusting THE t8mperatte i tAE sY&Tem iR e rang & 8t 338 t6 35C.
During this preeess,the pressuse:inthe-sysienwas-nmaitained 40-0.7 to
0.8 kg/cm2-G. Thc?ln the system was Qurged with nitrogen, the supernatant

a2s isobutvia inum’methoxide sobutylaluninumn~ethoxide, an
was removedl, é/n ?ﬁe resiaue was was eathICE Wﬁﬁ ﬁexane. AS a I'ESU“.',

a prepciymerizedisolid catatyst-camponent (iy) waswebtaiedd<k0 drch
Examg!segi%ggh%%rpu%arative Exaggglegiggklgw this was tlzjsgd . as thed solid
, 3 X

1num methox Q

I lyminun e ide, an
catalyst component tor olefin polymerization ?A (lNote: )-a and (A)-b
weTe also the sane) [0439}de, and alkylaluminum, and

alkylaluminum sesguialkoxides such as ethylaluminum
sesquiethoxide and butylaluminum sesguibutoxide.
(0086}

A partially alkexylated alkyl aluminum having an average

20  composition represented by

R%;.sAL(OR") o5 (XI11}
in the formula, R® and R® may be the same or different and
each denote a hydrocarben group having 1 to 15 and preferably
1 to 4 carbon atoms, alkylaluminum aryloxides such as

25 diethylaluminum phenoxide, diethylaluminum (2, 6-di~-t-butyl-4-



[Preparation.Example 3] (Preparation of antistatic agent 15 composition 1)
Into a 100 ml Erlenmeyer flask thoroughly purged with nitrogen, 8.86 ml of
a toluene solution (4.06 mg/ml) of a higher aliphatic amide (trade name:
Chemigtal, 2500 produced by Sanyo Ghemicals Indugtiies, Lid.) agting as
the component 20 (B) was charged, and 1.41 ml of a toluene solution
(4.25 mygmiyef digthytaiamimum ethoxXide dctingragithercomponent (C)
was added thereto, Thereta, 10,27 ml.of folyepe,was adged to. prepare an

antistatic agent composition 1 in the form of a solution. This solution
contailEd 36 thy of 25kCheniistat 2500 ahd & 'merof digthylalumiriam
ethoxide., Sks224Q6.60.1[0440] {Prepatation Example 4l.(Rreparation of

antistatic agent composition 2) Into a 100 ml Erlenmeyer flask thoroughly
purged With 5 Hittogeir 886" mPt & totdete Sblttion (406 tgfml) of a
higher-aliphatic:amide {trade: name; Ghemistat 2500 praduced by Sanyo
Chemicals Industries, Ltd.) acting as the component (B) was charged, and
5.64 nif o a biuehe solution (& 25 i 6F thetf§lafithinum ethoxide
actingas:the compopeant. 10() was.added:therato;dhereto, 14.50 ml of
toluene was added to prepare an antistatic agent composition 2 in the

forfn of ‘& SSitfoRFhig Sofltidn tBHiAiRet 56 T of Chemistat 2500 and 24
mg of diethylaluminum:ethexide. 014 1] 1hfRreparation:kxample 5]

(Prepar%ti(i)nlof4antisggtic agéant com %sitipn 3) Int% a 100 thErIenmeyer
flask tROFBUGATY purged with ritrogen, 8.:85 mi of 4 fofién&*§0IGfion (4.06
mg/ml) efrahigher.aliphaticamide:(trade namei-Chemistat 2500 produced

20 by Sanyo g:he icals Ind stﬂ(e§, E_td, acting as the component (B)
art adl y r%ﬁanafe a 0}1 a Lumiy uin Su hiszglr}r(]ylfli Il um

was cﬁarge , an . mi of a toluene solution ( . g mf) 0)

digthylalwwingsm. ethoxideractingras the:compcrents p{@ywasadded

theret%i-!;l)}]gglegeo,’ %%@ga@iQEEQI%?DCJech%%ed and halogenated
alkylaluminum such as ethylaluminum ethoxychleride,
butylaluminum butoxychleride, and ethylaluminum ethoxybromide.
[0087]

20 Compounds similar to the above-described crgancaluminum
compound can also ke used. Examples thereof include an
organoaluminum compound including two or more aluminum
compounds bkonded through a nitrogen atom. Specific examples

of such a compound include (CoHs) sAIN (CzHs) AL (CeHs) 7.

25 Triethylaluminum and triiscbutylaluminum are preferable.



addeds%g repare an antistatic agent composition 3 in the 25 form of a
solution. ﬁls solution contained 36 mg of SE-2240 - 61 - Chemistat 2500
and 12 mg of d ethylaluminum ethoxide. [0142] [Preparation Example 61
(Prep%%ggp of antistatic agent composition 4) 5Into a 100 ml Erlenmeyer
flask thoroughly purged with nitrogen, 8.86 ml of a toluene solution (4.06
mg/ml) of &tvgheratiphatielamide (trade:ndne: Chemrstat 2500 preduced
by Sanyo Chemicals Industries, Ltd,) actingas the component (8) was
charged, and 8.46 ml of a toluene solution (4.25 10 mg/mf) of
diethyfaltiminurfPethokider asting<ds the gompohert (€)awas ddded thereto.
Theretg,14.32 ml of toluene was added to prepare an antistatic agent
composition 4 in the form of a solution. This solution contained 36 mg of
Chemistat 2500 afid 36 nig'of digthytalsminanrethoxide. 15[e143p=
[Preparation. Example,Z] (Rreparation of antistatic agent compesition 5)
Into a 100 ml Erlenmeyer flask thoroughly purged with nitrogen, 8.86 ml of
a tolu@A*soiatisrr (06 Mgl (F6f @20 higherakphitic amidéstrade name:
Chemistat 2500, produced DySanyo.Lhemicals Jndustrigs, 4.td.) acting as
the component (8) was charged, and 9.87 ml of a toluene solution (4.25
mg/mBof dicthylaidmm it ethitiide’atting a&°thé doniporfehti(c) #4s
added:therate.rEhareto, 18.73 ml ehtelene wasr25 added.to prepate an
antistatic agent composition 5 in the SF-2240 - 62 - form of a solution.This
solutidhi Cont&ingd 86 nig f THEMiStaf P500 arid 82" My gi o2 e ©¥
diethylalumineim ethexide. {#1444n+={Preparation-Example83) witn
(Preparation of antistatic agent 5 composition 6) Into a 100 ml
Erlenmeyér fiadk thoroughly purged with nitrogen, 8.86 ml of a toluene
sohlutionq4e®6 mg/m1l) of a higher aliphatic amide (trade name: Chemistat
2500 produced by Sanyo Chemicals Industries, Ltd.) acting as the
compéﬁ%n%*lf%%%%fﬁgnmeharged, and 11.28 ml of a toluene solution (4.25
mg/ml) of diethylaluwminunrethoxidewaeting as:thereemponent{(CGhwas
added thereto, Thereta, 20,14 ml ot toluene was added to prepare an
antistatic agent composition 8 in the form of a solution. This solution
contairred86 g of<l 5 :Ehemistat2506rand. 48imgiohdiethytakfiwmineim
ethoxide, [9145] [Preparation Example, 91, (Preparation of antistatic.agent
composition 7)

represented by general formula (I) below.

[0091]
{Callome1 COY N {CHCH0HY 2 (1)
In general formula (I}, m denoting the number of carbon

25 atoms in the alkyl group represented by {CuHima) s in the



Into a 100 ml Erlenmeyer flask thoroughly purged with 20 nitrogen, 8.86 ml
of a toluene solution (4.06 mg/ml)_of,a higher aliphatic amide (trade name:
Chemistat 2500 produced by Sanyo Chemicals Industries, Ltd.) acting as
the component (B) was charged, and 16.93 ml of a toluene_solution, (4.25
g Gty S Bckh 1o B8 Chripancin S50 was
added-theteto.Thereto, 25.79 ml of toluene was SF-2240 - 63 - added to
prepatiggggjantistatic agent composition 7 in the form of a solution.This
solution contained 36 mg of Chemistat 2500 and 72 mg of
diethylalungirrani ethokides [0148]:5[Prepatatioh) Exaimple £01 {Preparation
of antistatic agent composition.8) Into.a.100m Erienmeyer.flagk, .
thoroughly purged with nitrogen, 11.82 m1 of a toluene solution (4.06
mg/miyeia higheraliphaticamidestrade AamezCheristat 2500 produced
10 by Sanyo Ghemicals Industries, 1.id.) acting, as, the, companent,(B) was
charged, and 5.64 ml of a toluene solution (4.25 mg/m1) of
diethytafumitim sthidxidé '&etifig &5 the compbigat (E)aias adeied!
theretg; Thereto,.1 L.46. L of tolugne was added to prepare an antistatic
agent composition 8 in the 15 form of a solution.This solution contained 48
mg of Chehistat 2500 and 24 mg of diethylaluminum ethoxide. [0147]
[Preparation Exapple;11] )Rreparation,ef antistatic. agent.camposition 9)
20Into a 100 ml Erlenmeyer flask thoroughly purged with nitrogen, 3.84 ml
ofa totm%eneagﬁlLﬁ?éﬁe(t&%enﬁ]d;ﬁﬁﬁobT\a/pe compounds that function as

nontonic surfactants are KkKnown. In this invention, the

aliphatic amide represented by the general formula {I) above
15 is particularly preferable to achieve the effects of the

invention.

[0094]

{C) Organcaluminum compound

While any known organcaluminum can be used without any
20 limitation as the organcaluminum compound {C) in the present
invention, compounds represented by the general formula (II}
below are preferred.
[0085]
R%ALLORPY H, (11)

2% In the formula, R® and R® may be the same or different and



higher.aliphatic amide (trade name: Chemistat 2500 produced by Sanyo
Chemicals Industries, Ltd.) acting asithe component (B) was charged, and
2.82 ml of a toluene solution (4.25 25 mg/ml) of diethylaluminum ethoxide
acting.as,the component, Sk-2240.: 64 +.(C) was,added thereta. Thereto,
6.66 ml of toluene was added to prepare an antistatic agent composition 9
in the foff DA SBTUABINTHs SolutErPcatitained 16 Mot Themistat 2500
and 12 mg of.diethylalymigum-ethoxide, 5[Q148] [Preparation Example 12]
(Preparation of antistatic agent composition 10) Into a 100 ml
Erlenmeyer &Sk thGrGtgHly phrbed Wt Hitrotien 8286 P bdfdtoluene
solutiop {406 mgimi) ofra 10-higheraliphatic amide (radename:y
Chemistat 2500 produced by Sanyo Chemicals Industries, Ltd.) acting as
the coniponéhit (BY Was efiarged and 1158 I 'of a"fditiene' $biitidn (4.25
mg/mi).af-triisobutylaluminup-acting as the componentLCHwas added
thereto. Thereto, 20.14 ml of toluene was added to 15 prepare an
antistatic gént composition T05rthé Tt 8 a“solbtion. s solution
contained 36 mg.of €Ghemistat 2500 and 48-mg.of triisobutylaluminum.
[0149 dLExang les iLl]1 20 Case of adding a mixed solution of components
(BY and () duiring Polymerization <Bolymerization method (1): Evaluation
of condition: ofrautoclave-walehyibutylntonar-20006 ml-stainless steel
autoclave thor ly 25 purged with. nitrogen, 1000 ml of n-heptane was
chargen e R Tt s S A e P etF e, then 40 i
of 1-hexene randy0:58g-ohtherprépolymerizedisolidicatalyst component (i)
((A)-a) prepared.in Ereparation Example 2 werg charged, and the
temperature was elevated to 55C. It takes approximately 5 10 minutes
unitil the tekhperatire reaches350 afterthevatdditiontok(A)-a). Then 7.25
mi of the antistatic.agent,cempesition 2 prepated.in.breparation Example
4 and 0.61 g of the prepoiymerized solid catalyst component (ii) ((A)-b)
preparedifyPreparatiofr Examplé 2 svete atided, atid the 10 temperature in
the system was elevated.fq 43G.Ethylens.wasthendnireduced to start
polymerization. While continuously supplying ethylene so that the pressure
was nfaihtaniey st'8 0 RyichZ-Ge poryheizatibn was eshdugtedor 90

miputes.oAdter the termination of the polymerization, the system was

0f the compounds represented by the general formula (II),
a compound with p denoting 0 represented by the general
formula (II-a) below is particularly preferable.
[0097]

25  R%AL{ORP), {IT-a)



15 depre $ Orized the polymer was removed, and the condition of the
autoclave after the polymerization was observed. No adhesion of polymers
on the autoclave wall or impeller was found. [0150] 20It should be noted
that in thlg}autocéggg §¥ste{n %90 m%pf Chemlstag1 %gg(g)a Og % ggpmg of

dlethylalumlnum ethoxide were present d(Igﬁe molar fatio of
diethytatuminurhcetiioxidecto Chemistat 2606:wa s diethyladunairum

ethomglg;(;lae{n 1staf,2500 = 1.47. 25ﬂ[0{;.51]C SE-2240 - 66 - [Iéxa le 1-2]

an 1nte

<Polymerization method (2): Evaluatlon of polymerlzatlon act|V|ty> Into a
1000 midstainessisteetautodldve thbrouaghty 5 purgéd with nitrogen, 500

ml.of n-heptane was. charged, the system wa WO%Q%[Q?QL\A’JEQ gthylene, and

20 ml of 1-hexene and 0.06 ml (0.06 mmol) of 1 mol/L triisobutylaluminum
were aditied After thermixtire wasrretdined atfoomemperatire for 5

minutes, 4.23 mk of the, antstatic.agent.compositign.2 10 prepared in
Preparation Example 4 and 0.40 g of the prepolymerized solid catalyst

compdonertin AT prepared i PréparatichExatiplei24wvere added thereto

and the. temperaturesin.the.system was. slevated.to 73C.Ethylene was then
introduced to start polymerization.While continuously 15 supplying

ethylef& st tRATIhE Bréssiife Was maiftamet ats.o°kgremes,

polymerization was.corducted for 90, minutas.After termination of the
polymerization, the system was depressurized and the polymer was

filtered "Bkt “SHY BridePuNdeF VARG B BEC for 12 hours. As a result,
152.5 gofs20 the polymer was obtained. [0152]

Among the organcaluminum compounds represented by the

1%  general formula (II-a) above, a compound having substituting
hydrocarben groups with many carbon atoms, e.g., a compound
with R denoting a C6-C20 hydrocarbon group and R denoting a
Ce-C20 hydrocarbon group, 1s preferable since such z compound
does not readily cause a decrease in activity of the catalyst

20 even when it is charged into a polymerization system. A
compound having substituting hydrocarbon groups with fewer
carbon atoms, such as a compound with R* denoting a Cl-C4
nydrocarbon group and R® denoting a C1-C4 hydrocarbon group,

is preferred for reducing the cost of the compound since the

25 molar amount of the compound per unit weight is high and thus



It shbulg be noted that in this autoclave system, 5.25 mg of Chemistat
2500 &nd 3-50 mg of diethylaluminury ethoxide were present. The molar
ratio of diethylaluminum ethoxide to 25 Chemistat 2500 was
diethyé%[eungifr}lgrrg eg?ox}ide[Ch%mistat,ZSOO = SE-%24OdC-{ 67 - 1.4f7. 0153]
[Comparative Example 1] €488 6F nof adfding €omponents(B)and(Cyduring
5 polymesization: <Pelymernization methed (19: Bvalaatiencof coaditien of
autoclayve wall> _ Into a 2000 ml stainless steel qutaglaye thoroughly
purged Wi?ﬁ rfict)rcc?gj}énn, 1006° mf‘%{?]- eﬁ%aﬁelvfasack?carged,h%ﬁé 6 éoystem
was porged withethylaney@ mi aki-hexeneand:0:64:goof thece the
prepolymerized sofid.catalyst component (i) ((A):a) prepared in
Preparation Example 2 were charged, and the temperature was elevated
to 55CyFren 0861 ¢y ofrthe: prepoifmerized Solid catalyst confporiant (ii)
((A)-b),prepared 15.in, Preparation Example 2 was added, and the. ..
temperature in the system was elevated to 73C.Ethylene was then
introdueedrto Start polyrherizatiorWhile coffthstiously sapplyingtethylene
so that fhe presgure was;maintained.at 8,0 kg(cm2-G,, polymerizatign was
conducted for 90 minutes. After 20 the termination of the polymerization,
thé sy3téfit\Was 8epressurizet: thé polyifrerwas retfiovet: ‘and e 2
conditionof the,autoglays after the polymerization was,ohserved: 1
Adhesion of polymers to the autoclave wall or impeller was found.
25[0]_@&?11%,':52?46 and n = 1 is more preferable.

(00991

Production of olefin polymer

15 According to the method for producing an olefin polymer
of the present inventicn, cne or more types of olefins are
{colpolymerized in a polymerization vessel in the presence of
the sclid catalyst component for olefin polyvmerization (A),
the aliphatic amide (B), and the organcaluminum compound (C}.

20 {01007

The methed of adding the solid catalyst component for
olefin polymerization (A}, the aliphatic amide (B), and the
organcaluminum compound (C) during the {co)polymerization may
be freely selected. Examples of the method are as follows.

25 i} Charging (B} and then (C) into the polymerization vesseal



- 68 - [Comparative Example 2-1] Case of adding only component (B)
during polymerization <Polymerizatisn-method (1): Evaluation of condition
of autoclave wall> 5Into a 2000 ml stainless steel autoclave thoroughly
purgedawith nitrpgen, 1000 ml of n-heptane was charged, the system was
purged with ethylene, 40 ml of 1-hexene and 0.62 g of the prepolymerized
solid catalyst chrithdherftfi)-(()-4) prépar&trint Préparafomr ExXaniple 2
were ghasged,and the 10 temperature was elevated to 55C. Then 2.22 ml
of a toluene solution (4.06 mg/ml) of a higher aliphatic amide (trade name:
Chemistdt 2500 produced By am/s (fﬁ%%ﬁf&alégl)ndﬁgtrf&, {87 &¢tihg as
the companent {B)- and 0.68 g ofthe prepablymerizedsotid: catalystng
componetnt ii)_g}(@)-g) prePared 15in Pre aEation Example 2 were added,
and the tefiperature in the'Systéni was €léVated to 73C.Ethylene was then
introdueedvto: startpolyredzationAW hite: continmousty: supplying ethylene
so that the pressure was maintained at 8.0 kg/cm2-G, polymerization was
conuE B0 TRt M B0 to R B o e bl hecisdton.
the systemwas:deprassurizeds thepolymerovas rémoved yandlihe
condition of the autoclave after the polymetization was abserved, No
adhesion of po?ymers to the autoclave wall or impeﬂer was found.
25[0155}eSF2240 - B9in = skigivould-dethetedrthvat iy this agtotlave

SySterQi zgtpr% rggdogcgh&gy§£a§ 8)5994;\5\/%§90%>%51%£r ization vessel.
{016G1]
The method of adding the solid catalyst component for
i5 olefin polymerization (A} may be any. (B) and (€C) may be
added according teo any one of the methods i) to v) after (A)
iz added, or (A} may be added after (B) and (C) are added
according to any one of the methods 1) to v)y. A preferred
method is to mix and bring into contact (B} and (C) with each
20 other without ¢r in a solvent, charge the mixture into the
polymerization vessel, and add (A} thereto.
[0102]
The addition ratic of the organcaluminum ceompound (C) to
the aliphatic amide (B} may be any. In particular, & meolar

25 ratio (C)/(B) is 0.0l to 4.8, preferably 0.01 to 3.5, more



[0156]S%C0m arative Example 2-2] 5 <Polymerization method (2):
Evaluafion o polymerization activityz, _ Into a 1000 ml stainless steel
autoclave thoroughly purged with nitrogen, 500 ml of n-heptane was
charged, j:thq sgst%rré was purged with ethylenef ank():il ZOOmOIlof 1-h3ex0ene and
10 0.08 Tl (0206 mimol) 8f T mol/ “tri€8butyiaiufinurm were addéd After
the mixture was retaireshat room:temperaturerter omirrites,y 1030 ml of a
toluenf_ g_olution (4.06 mg/ma) of a higher aliphatic amide (trade name:
Chemistat 2500, produced by Sanyo Chemicals Industries, Ltd.) acting as
the comporient 15 (B) and 0.40 g of the prepolymerized solid catalyst
component (ii).(A) prepared in, Preparation Example 2 were afdded,thereto
and the temperature in the system was elevated to 73C. Ethylene was
then intrbtiuceebto Staat polymerzation. Whilelcomtiiuowuslysupplyiry
ethyleng sg that the pressure was 20 maintained at 8.0 kg/em2-G, .,
polymerization was conducted for 90 minutes. After termination of the
polymétizatiorizthessysteénvwas depressifizetand thie potymert wes
filtered, washed, and dried upder,vacuym.at 80C for 12, hoyrs. As.q.result,
129.6 g of the polymer was obtained. 25[0157] SF-2240-70- It should
b&noted thiat iprthis Atitdclave system 5325ty of Chéffistat 25007 Wwas
present [QL58}{Example,2-1].5.Case £f adding a.mixed.salution.of
components (B) and (C) d4bing_polymerization <Polymerization method
(1): Evaludtion s e6iditiot of autotiave waits IRfC & 2000 mf Stainidss
steel autoclave theroughly 10pHrged. with pitsogen: 1000:-ml of bsheptane
was charged, the system was purged with ethylene, 40 ml of 1-hexene
and 0859 of tHé prepbiviriérnZedSolid catalyst component (i) ((A)-a)
prtepareddn; Preparation Example 2 were charged, and the temperature
was elevated to 55C. Then 5.84 ml of the 15 antistatic agent composition
3 prepared'in PFéparatioh Examiplé™ and 668 § ot the prépolymerized
solid catalyst cemponent(ii)z((A)-b)-prepared:-in Preparatierr Example 2
were agdgq, gnd thMe temperature in the system was elevz}teBd to 703(23.
Ethylene was then infroduced 16 start polymarnization, While'20> -
continuously supplying ethylene so that the pressure was maintained at
8.0 kg/[%%%-G, polymerization was conducted for 90 minutes. After the
termination’of the polymerization, the system was depressurized, the
polymer wasyerroveds and thecconditiorrofthel autoclaveraftarctheer
polymerization was 25 observed. No adhesion of polymers 10 th

dccordl 1?n, &he polymerization

TES
autoclave wall or SF-2240 impeller was tfoun
can be conducted in any of a suspension, a solution, or a gas

phase. In the present invention, polymerization of olefins

25 is preferably conducted through slurry polymerization or gas-



[0159 It should be noted that in this autoclave system, 9.00 mg of
Chemi§tat 2500 and 3.00 mg of diethylaluminum ethoxide 5 were present.
The molar ratio of diethylaluminum ethoxide to Chemistat 2500 was
diethylaluminum ethoxide/Chemistat 2500 = 0.73. [0160] [Example 2-2] 10
<Polym&iiz&io8 MétRbe {2): Evaluation of polymerization activity> Into a
1000 mhstainless steel autoclave thoroughly purged with nitrogen, 500 mi
of n-heptage was cha,rge}g:l, the syéterréwas gurgeddwith eth%/)le_ne,_ gnd 20
ml of 1-hex&h& and 15 /06 Ml {0°06 Mol 811 Mol triigdbutylaltifinum
were added. Afterdhe mixturerwas<etaineskat reomdemperature fes 5
minutes, 3.41 m,of the antistatic agent composition 3 prepared in
Preparation Example 5 4nd 0.40 g of thé prepolymerized Solid catalyst
compaprent(k) (Ayprepareder: 20 Rreparationkxanple2weretadded
theretgygpod the temp%rcaltcldjreexin thea%}éste“ggh\{/viacsye{evatg:-q1 to 73C.Ethylene

pen ne, m openta a

was then introduced to start B%Eij/merlzatlon.Whi & continuously asupplying
ethylene soihatthe pressurensas matataired at 80kg/cm2«Gsnated

polymerization was conducted for 90 minutes, Atel,29 . cne,  and

terminationofthepolymerization,thesystemwas SF-2240 - 72 -
dépredsurizedranathe pofymeriwes filtereek Washed:aarfddrded-ander

vacuum at 80¢ for 12 hours. As g result; 146,5.9.0f the polymer was
obtained. [0161] 5It should be noted that in this autoclave system, 5.25

hydrocarbons are preferred.
{0107}
The temperature of olefin polymerization is usually in
15 the range of -30°C to 150°C and preferably 0°C to 100°C for
slurry peolymerization and usually in the range of 0°C to
120°C  and  preferably 20°C  to 100°Cc  for gas-phase
polymerization. The peolymerization pressure is usually
atmospheric to 10 MPaG and preferably atmospheric to 5 MPaG.
20 The polymerization may be conducted through a batch operation,
a semi-continuous operation, or a continuous operation.
[o1o8e]
The polymerization can be conducted in two stages or
more ith different reaction conditions. The molecular

25 weight of the obtained olefin polymer can be adjusted by



mg of Ghemistat 2500 and 1.75 mg of diethylaluminum ethoxide were
present. The molar ratio of diethylaldfninum ethoxide to Chemistat 2500
was diethylaluminum ethoxide/Chemistat 2500 = 0.73. 10[0162] [Example
3-1] Case ek adging;a-mixesksglution: of €ormeopan-s {B)-and (6)sduring
polymerization <Polymerization method GI: Evaluation of condition of
15 auffc@ve iafse pf’ﬁf@‘%%b"%l@?ﬁ‘?ﬁ%&%‘&eel autoclave thoroughly
purgedowdth nitrogen, 1000 ml of n-heptane was charged, the system was
purged with ethglene 40 ml of 1- -nexene and 0.59 g of the prepolymenzed
solid cataly&? componenﬂel) (AY28) 30 Brepardd i Bréparation Example 2
were chayged, and tdae:Iemperaiutegwasteleyatedrm55£@r5@henc8 66 ml of
the antlstatlc agent composmon 4 Brepared in Preparatlon I;l mple 6 and
0.58 g of eemf)repofi)f’nenzed 8ol catal%}s? component F e) ((1)- %3 5repared
in Preparatien-Exampte2 were<25naddedpand-the temperaturedn the
system w: eIevated to, 73C, SF-2240 7 73 - - Ethylene was then,
introduced to Start po ymerlzatlon chlle contlnuously supplylng ethylene
SO thatthe pressute wasimaintaired+at 8:0rkgem2-Gepolymerization was
copdugted. for 90 minutes.. After the termin etio of }rpeerpolé@ggg%gtigp the
5 system was depressurlzed the polymer was removed and the condition
of the dutoefaverafter the polynterizatisniwds ebserved sNetaehesien of
polymers o the, autaclave wall arimpeller was. found. [0163] 1)t should
be noted that in this autoclave system, 9.00 mg of Chemistat 2500 and
9.00 m§ 6 eliethyridiiAtAnLetReNite Were resent. ' The Thotar ratic f
diethylalumingm efhoxide to,Chemistat 250Q wasdiethylaluminume,
ethoxide/Chemistat 2500 = 2.20. 15[0164] [Example 3-2] <Polymerization
miethoef {2)- BvaaliBR- of pOiTiefization achivitystito & Fo00 AFstainless
steel autoglave thoroughly20-purged with nittogen, 500 nil of n-heptane
was charged, the system was purged with ethylene, and 20 ml of
1-hex&fE*Afftf 008 MF {6766 mmdiFot1 mshtfssbarauffinufiifiere
addedwAftersthedmixtisre was retained at room temperature for 5 minutes,
5.05 ml of the antistatic agent composition 4 25 prepared in Preparation
Exampfe 6 and 0.40 g of the SF-2240

20 0f these, an clefin monomer is preferably used, which
contains 100 to 0 mol% of ethylene, { to 49 mol% of propylene,
and ¢ to 100 mol% of an clefin having 4 or more carbon atoms,
preferably 100 to 0 mol% of ethylene, 0 to 20 mol% of
propylene, and { to 100 mel% of an a-olefin having 4 or mocre

25  carbon atoms, more preferably 100 to 20 mol% of ethylene, 0O



-74 - re olémerized solid catalyst component (ii) (A) prepared in
Preparation Example 2 were added thereto and the temperature in the
system was elevated to 73C.Ethylene was then introduced to stare
polymegiza{gioﬂrl]d\l/yh”? cgntinuouslyansupplg/iré% etgﬂene so tk&q_’g EQ%
pressure was maintainad at 8.0 kg/iem2-G. polyfierization was ¢onducted
for 90 minuted. Afterterminiationtoftheapolymerizationathe 3ystem Was
depre%(s)%iz%d and the polymer was fil ec/re% washgfg and, dried under
vacuum at 80C fof 12 houirs. AS a resuglf, 1225 90 ifg?hgapoﬁ?mer was
obtaineg:q0E854n atdtshoiid Hze Hioted thatinttitiscastoctavevsystem, 5.25
mg; of Chemistat,2500.and 5,25 mg of diethylaluminum ethoxide were
present. The molar ratio of diethylaluminum ethoxide to 15 Chemistat
2500 Warsthathydalumiipiam ethoxiderCherfistat 230002201 [0166F -
[ExampJ ep%'e'% erabg’a§e.( ch >§g%9rac€}!>é§ﬂx§%|U§'@Q&f%09£n1@9ﬂ%eQES t(k@ and
(C) 20 during polymerization <Polymerization method (I): Evaluation of
conditiorofatitocierfe wall>1ito af2060M stainless stel atrtoetave:
thoroughly, puraed with. nitrogen, 1000 ml of n-heptane was charged, the
25 system was purged with ethylene, 40 ml of 1-hexene and 0.6 ¢
SE2224% %5 - of the prepolymerized solid catalyst component (i) ((A)-a)
prepared inrRyeparatioss Example 2 werke chatged, and.the lemperature
was elevated to 55C. Then 5.14 ml of the antistatic agent compositign 1
prepardd iR Preparafion s EXEMDIE’3 dfd 6.6 §of the PrépdiymériZzed solid
catalystcompanenti(ii} ((AJib) prepared i reparation Bxample.2snvere
added, and the temperalture in the dsysterp1 was eIevaEed to 73C. Etgylene
was ther introduced o' starf poiyierization. Whiie contifiiougly supplying
ethyleneiseethat thenpressure was:d Oamaintainedtwat 8 4 kglemzZGoxy
polymerization was conducted for 90 minutes. After the termination of the

compound | {A-2) referabl used is 1 to 500 mel and
polymerlzpatlon, the system was dyepressurlzed, the polymer was removed,
and thereondition of the autoctaverafier 4he polymerizaticn was-observed.
No adhesion.of polymers,to the autgclave wall or 15 impeller was found.

compound (A-1}.

20 [0112]
The amount of the aliphatic amide (B} used is usually

0.1 to 500 mg, preferably 0.2 to 200 mg, and more preferably

0.5 to 100 mg per liter of the polymerization volume.

[0213]

25 The amount of the organcaluminum compound (C) used 1is



[0167159_22“ should be noted that in this autoclave system, 9.00 mg of
Chemistat 2500 and 1.50 mg of diethylaluminum ethoxide were present.
The molar ratio of diethylaluminum ethoxide to 20 Chemistat 2500 was
diethylaluminum ethoxjde/Chemistat 2500 = Q.37. [200106%]%[Exag1gloer e4-2]

<Polymerization method (2)° Evaluation of polymerization 25 Sctivity>

SF-2244 £76-1 into 2a :t000 mbstainless steel autoclave thoroughly purged
with ni g%%qégpo ml of n-heptane was charged, the system was purged

with ethylene, and 20 ml of 1-hexene and 0.06 ml (0.06 mmol) of 1 mol/L
triisobityldiuminum were added. 5 After the mixture was retained at room

temperaturg for 5 minutes, 3,00.ml of the antistatic agent composjtion | -
prepared in Preparation Example 3 and 0.40 g of the prepolymerized solid
catalyst conponentyif(Af prépared:irRreparation Exaniplei2iwereeadded

theretg apd the temperature 10, in the system was elevated to
73C.Ethylene was then introduced to start polymerization.While

contintiddsly supplying ethylene so that the pressure was maintained at

8.0 kglem2:43, polymerization was cenducted for 90 minutes. After,
terminationofthepolymerization,thesystemwas 15 depressurized and the

pofymetanas filteteds washed " 2ihd diédremdervacdtfn abBOCTo 1R
hours ,As& tesuit,141:2 anof the Ralvmer was.obtaiRedcontaining &

transition metal compound of the present invention are
described below.
[0116}
15 Melt flow rate (MFR)!
The melt flow rate is a figure determined at 190G°C under
a load of 2.16 kg according to the standard test method of
ASTM D-1238.
[0117]
20 [Bulk density]
The bulk density was measured according to JIS K-6721.
[0118}
iDensity]
A sheet (spacer shape: nine 45 x 45 x 0.5 mm pieces. from

25 a plate of 240 x 240 x 0.5{thickness} mm) 0.5 mm in thickness



[0169L: i should be noted that in this autoclave system, 5.25 20 mg of
Chemistat 2500 and 0.88 mg of diethylaluminum ethoxide were present.
The molar ratio of diethylaluminum ethoxide to Chemistat 2500 was
diethylaluminwm sthexidg/Chemistat.2500 0.3 7{047Q] 25[Example 5-1]
SE-2240 - 77 - Case of adding a mixed solution of components (B) and
(C) dutirig PolYfiiérizatioh s Py metizativr Hethdd (1§ EvAiGativh of
conditignsef autoclaye walkz:53he same operatjop.asExaippRiesdslwas
conducted except that 9.38 m| of the antistatic agent composition 5
prepared’iff Brepafatioh EXafple 7 waS Stfddddnstbad 575, T4%H16F the
antistaticragent.canyposiiond: in Exampled-lsAfter the terminaties:of the
polymerizatjon, the condition of the 10 autoclave after the polymerization
was chécked. No Hdhesion 8f poiymers 6 the autdciavewal of impeller
was feuneh JQE£1]or slksheuld:be neteddhatin this autoclave system,
9.00 nagz%j(jhemistat 2500 and 10.50 mg of diethylaiuminum ethoxide 15
were present. The molar ratio of diethylaluminum ethoxide to Chemistat
2500 was diethytalaminucethoxidetChemistat 2500 =570 72§,
[Bxample.5:21,20 <Bolymer zation metfod (2). Evaluation of,,. ...
polymerization activity> The same operation as ﬁxample 4-2 was
condugtetkexcept thet B Araml ofthe antistatic agent eomposition 5
prepared.in Preparation Example 7 was added instead of 3.00 ml of the 25
antistatic agent composition 1 in Example 4-2.After SF-2240 - 78 -

The molecular weight of the aliphatic amide used in

Examples and Comparative Examples below was measured by the

15  following process. Evaluation of the condition of the
polymerization vessel inner wall during the
{co}pelymerization PEE: conducted according to the

polymerization method (1) below and evaluation o©f the
polymerization activity was conducted by the polymerization
20 method (2) below.
[0121]
* (B} Molecular weicght of aliphatic amide
The molecular weight of the aliphatic amide was measuresd
by GC-MS below.

25 {0l122]



termina;jgnggthepolymerization,thesystem was depressurized and the
polymer was filtered, washed, and.d¢ied under vacuum at 80C for 12
hours. As a result, 122.4 g of the polymer was obtained. 5[0173] It
should be noted that in this_autoclaye system, 5.25 mg of Chemistat 2500
and 6.13 1 S ety oy SR e e A rati of
diethylalunsisium: ethoxige to. Chemistat2500 wasi diethylalurhinum
ethoxide/Chemistat 2500 = 102.57. [9174] [Example 6-1] Case of addino a
mixed solution of co onents ( during polymerization 15 <Polymerization
method (1)74EEvalaationrefieondition-of autoclave wall> The same
opgration as Example 4:1.was conducted exgept that, 10.08 ml of the
antistatic agent composition 6 prepared in Preparation Example 8 was
addedit¥sfead of 5.14 ml of the 20 antistatic agent composition 1 in
Example 4:1 After the termination of the polymerization, the condition of
the autoclave after the polymerization was checked. No adhesion of
polymers t6fthe didfdclavé wall or impeller was found. [01751 25It should

be noted that.in this autaclave system,9.00 Sk+2240 r£9+-g:0f.,
‘Chemistat 2500 and 12.00 mg of diethylaluminum ethoxide were present.

The mdtar F&fi6'6f digthyfarfmiRu ethdiite td EhenistdE2506 was
diethylaluminum.ethpxide/Ghemistat 2500 = 2. 94:.+5[0 L/ 6] {Example 6-2)

<Po|ymerizationbmethod (2): Evaluation of polymerization activity> The
same BpEFafidnds EXahpie 4-Swas Ebiidtictad kéept 10 that's.88'ml of
the aniistatic agent composiianié prepates: N Reepasation oxamples8 was
added instead of 3.00 ml of the antistatic agent composition 1 in Example
ﬁ result, a TMS compound having two Trimethylsilyl groups was
4-2. Atter
153 detected as a main compound. The molecular weight of the
compound with trimethylsilyl groups was 431. The actual
structure was analyzed based on this result. The molecular
weight of the main structure was 287. In the description
below, calculation of the organocaluminum compound
20 {Cy/aliphatic amide (B} addition ratic {(molar ratio) was
conducted by assuming the molecular weight of the component
{B) to be Z287. The main component of Chemistat 2500 was
found to be lauryldiethanolamide (Cy1H3CO)N{CH:CH;0H): based

on the results of this molecular weight measurement.

25 [0123}]



term|nSatlogggthepolymerlzatlon thesystem was depressurized and the
polymé&rwas filtered, washed, and | dried 15 under vacuum at 80C for 12
hours. As a result, 110.6 g of the polymer was obtained. [0177] It
should be noted that in this autoclave system, 5.25 mg of of Chemistat 2500
and 7.00 mg ot disthylalaningm athoxide 50 were présert e dlar ratio
of dietlwydatumvinwat ethoxide to Chemistat 2500 was diethylaluminum
ethoxide/Chemigtat %500 2.94, 1a7r%£l;xa le 7-11 2§ Case of addlng
a mixed solution of components 5) I%ﬁi) o° durlng
polymesizatiorn <Polymerizatioriaethed [1) vEvaluation ofcondition=of
autoclave wgll> ;[Ch%msq,mg Qeratjcqln 23S 1I§xample 4-1 was conducted
except 5 that 12:89'ml of the antistatic agent composition 7 prepared in
Prepafétioh Example 9 was added instead of 5.14 ml of the antistatic
agent composition. 1 in Example 4:1. After.the termination.ofthe ... .,
polymerization, the condition of the autoclave after the polymerlzatlon was
checkBH#"NE aditesion 100 pdlymerstd- the autoclave wall or impeller was
found. [Q179] It should be noted that in this autoclave system, 9.00 mg
of Chemistat 2500 and 18.00 mg of ,diethylaluminum ethoxide were
présent. THEMdlatrEtio®df digthytatimindit ethoiiee 16 15Cherrdstat
2500 was diethylaluminum ethoxide/Chemistat:2500. 14 A1. 0180} ,
[Example 7-2] <Polymerization method (2): Evaluation of
polymétfzation 20 activity> The same operation as Example 4-2 was
condugiegkexcept that 7.52 ml of the antistatic agent composition 7
prepared in Preparation Example 9 was added instead of 3.00 ml of the

antistatic ag&it éonipositioR T Exditiplé 221 Rfteyation vessel at

15 room temperature, the system was purged with ethylene, 1-
hexene and a solid catalyst component for olefin
polymerization ((A)-a) were introduced, and the temperature
was elevated to 55°C. It takes approximately 10 minutes
until the temperature reaches 55°C after the addition of

20 {({B})~a).

[01z7]

An aliphatic amide (B} and an organcaluminum compound
(C) were iIntreduced, and then the solid catalyst component
for clefin polymerization ((A)-b) was added again. The

25 system was pressurized with ethylene and the temperature was



25 terunafignofthepolymerization,thesystemwas SF-2240 - 81 -
depressurized and the polymer was filtered, washed, and dried under
vacuum at 80C for 12 hours. As a result, 108.0 g of the polymer was

obtained. [Q181]5it showld.be: noted that.in thig.autoglaye system, 5.25 mg

of Chemistat 2500 and 10.50 mg of diethylaluminum ethoxide were
presenit,“Fhk molar ratio of diethylaluminum ethoxide to Chemistat 2500
was diethylajuminmn ethoxide/Chemistat 2800, 7.4:44, 1Q[0132] [Example
8-1] Case of adding a mixed solution of components (B) and (C) during
polymé&FiZatisn’ L <€paifmetizatidn fifetiodq 15> Evafiatiofr s condition of
15auteclave wailkne i -Ehe-same operation-as. Exampled-Jl-wassegnducted
except that 8.73 ml of the antistatic agent composition 8 prepared in
Prepafatidn EXafiplé 16 ias 8datd indtéadt8f 5. 14 Ml 6F'the antistitic
agent eampasition 1inExample 4-d.-Afterthe 20 tesnination ofthe,
polymerization, the condition of the autoclave after the ol%/meriza:tilon was
checkéd. N& adh&&ion of polyfiers to°ité dbtodial OW&E orimpeliérwas
found.0f0183}izatior Itishowld be noted that i this-auteclavessysters; 12.00
2 /mng %{( hemﬁ%t 2500 and 6.00 mg of diethylaluminum ethoxide
SF22307 82 " Wiere present. The molar ratio of diethylaluminum ethoxide
to Chemigtat 2500 was diethylaluminum ethoxide/Chemistat 2500 = 1.10.

[0184] S[Example 8.2] <Polymerization method (2): Evaluation of ..
polymerization activity> The same operation as Examplé 42 was
conduetediexeeptthat 8.09 miofthe antistaticagenteamposition 8.d

prepared 10,0, Preparation Example 10 was added ingtead, of 3,00, ml of
the antistatic agent composition 1 in Exampfe 4-2 After
15 solid catalyst component for olefin polymerization ((A)-b) 1s
not used in Fig. 1 since some of the active sites of the
solid catalyst component for olefin polymerization ((A)-b}
are deactivated by the impurities in the system. This is
because aluminum {derived from aluminoxane) contained in the
20 solid catalyst component for olefin polymerization ((A)-a)
acts as a scavenger and deactivates the active sites of the
olefin polymerization catalyst ((A}-a).
[0130]

The condition of the autoclave wall after the

25 (colpolymerization was evaluated according to the following



term|natlgng)fthepolymerlzatlon thesystem was depressurized and the
polymer was filtered, washed, and_dgied under vacuum at 80C for 12
hours. As a result, 138.0 g of 15 the polymer was obtained. [0185] It
should be noted that in this autoclave system, 7.00 mg of Chemistat 2500
and 3.50 mg of diethylalum num ethoxide were present. The molar ratio of
diethyl&fihinum ethoxide to 20 Chemistat 2500 was diethylaluminum

ethoxide/Chemistat 2500 = 1.1 Ol[y()186]cc[,C91mpargtlvg Example_3- 1] Case
of adding only component (B) durlng polymerization 25 <POIymer|zat|on

method ¢1yrEvatdation of condition of SF-2240 - 83 - autoclave wall> Into

22000 mkstainlgss steel autaclaye thorqugbly. purged.with, nitragen, 1000
ml of n-heptane was charged, the system was purged with ethylene, 40 ml

of 1-héxer&and0.68 g 5 of the prepolymerized solid catalyst component

(ii) ((A)-2) prepared in Rreparation Example. 2 were.charged, and the
temperature was elevated to 55C. Then 5.91 ml of a toluene solution (4.06
mg/miyoFaigher aliphatic amide (trade name: Chemistat 2500 produced

by SanyeGhemicalsdndustries, 19 Lid)acting.as the component:(B) and
0. 53 g of the
activity

Evaluation of the polymerization activity in FExamples
and Comparative Examples below was conducted by the following
polymerization methed {2). All the solvents used in Examples
and Comparative Examples were dehydrated solvents.

15 [0132]

The scheme of the slurry polymerization method for
evaluating the polymerization activity in the auvtoclave is
shown in Fig. 2.

[0133]

20 Heptane was introduced into a polymerization vessel at
room temperature, the system was purged with ethylens, and 1-
hexens and a minimum amount (0.06 mnol) of
triiscbutylaluminum as a scavenger were used. Then an
aliphatic amide {B) and an organcaluminum compound (C] were

25  added, a solid catalyst component for olefin polymerization



prepol Frp@erized solid catalyst component (ii) ((A)-b) prepared in
Preparation Example 2 were added,:and the temperature in the system
was elevated to 73C.Ethylene was then introduced to start
polymez{ization,.vyhilde c%ntiguous[%é 15 sup ]Icyinﬁgl eth Aen.ethso ygalt the
pressuré was maintained at 8.0'Kg4ems-G: polymearization was conducted
for 90aminutest Aftersthe ¢erminationtof the polymerizatiordthevsystem was
depre§§ggjlz(;%dﬁ>t;[EyemQrollyggggﬁwas removed, and the condition of the
autoclave after the polymerization was observed. No 20 adhesion of
polymé&rsto the autoclave wall or impeller was found. [0187] It should
be;noted that in this aytoclave system, 24,00 mg of Chemistat 2500, was
present. 25[0185] SF-2240 - 84 - [Comparative Example 3-21
<Polyrterzation mmethod: (2 P Eval uationof patyrerization activitys«hto a
1000 mi stainless steel autgglave thorgughly 5&%9@%%% JDitrogen, 500
ml of n-hebtane was charged, the system was purged with ethylene, and
20 ml &ft2hekene and<d.06ml (Cc06°ATHBN O 1awbl/ErisobutAaldminum
were added. After the mixture was retained af.rgom.temperatyre.for.5
minutes, 3.04 ml of a toluene solution (4.06 mg/ml) of a 10 higher aliphatic

aMlide?@rade nafié: Chemistat 25007 produtetl By 'Sanyo ChEtriicals
Industsies.-Lidy), acting asdhe gompenent, (B).and 040190t theor the
prepolymerized solid catalyst component (ii) (A) prepared in Preparation
Exampfé2 wére ddd8d ttieretd* it thefemperattratin the'systenf as
elevated 10:23G » 15 &thylene was: thendntroduged 40 start-pelymerization.
While continuously supplying ethylene so that the pressure was
maint&ifedaf B 0°RGIEM G, Folymétization was conducted for 90
minutes1#fter termination of the polymerization, the system was
depressurized and the P°| mer was filtered, washed, 20 and dried under

vacuum at 80C for T2 Hotirs A A result"90.4'5°6f the polymer'was™
obtained /j3189]-14 Hesheoule:beinoted ihat in thisiauteclave system; 14.00

mg of Ghemistat 2500 was present 28104901 252240 cponent  sor

oiefin polymerization (A} are deactivated by the impurities

20 in the system. If the solid catalyst component for olefin

polymerization ({(A)-a} is used as a scavenger and the solid

catalyst component for oleiin polymerization ({A)-2) is used

as in the evaluation of the condition of the autoclave wall,

the reproducibility of the evaluation regarding activity is

25 not achieved. This is because, after aluminum (derived from



-85 -éE)_(gzrmJIe 9-11 Case of adding a mixed solution of components (B)
and ( )F éurmg polymerization  <Relymethation method (I): Evaluation
of condition of 5 autoclave wall> The same operation as Example 4-1
was conducted except that 10.08 ml of the antistatic agent compaosition 10
propa S Boamle T8 wad Sades s ou SHETY raFof the
antistatie agentégmposition 1 irBample 4-4:Afterthe: 16:termimation of
the polymerization, the condition,of the autoclave after the polymerization
was checked. No adhesion of polymers to the autoclave wall or impeller
was fodnéi{0roFkshetderbel Hoted thatiri thisadtoetave gystent,19.00 15

mg of Chemistat 200 and: 1,2.00.mg of Hriisohytylalyminym, were, present.

The molar ratio of triisobutylaluminum to Chemistat 2500 was
triisoberylaluminmmyPCHeistat-2600 & 1.93.5[0192] [ExahtpleR:2]F20
<Polymetization.method. (2)- Evaliiation of polymerization activity> The
same operation as Example 4-2 was conducted except that 5.88 ml of the
antistatic Bgent composition 10 prepared in Preparation Example 12 was
added;instead:of.3.09,mLof the 25 antjstatic agent compasition L .
Example 4-2.After SF-2240 - 86 -

terindtiBAtTthe polymerization, thesystem was depressurized and the
polymer was.filiered, washeeand-dried upder vacuum at80Gfor 12
hours. As a result, 178.2 g of the polymer was obtained. 5[0193 It
should B& Héted tRETTH tHis” AltocIaVe' §55tetA, 5725 i 6F Chendistdt 2500
and 7.0 mg ofitriisebutdaluminurs wereipresemt: he:molarcratio af;
triisobutylaluminum to Chemistat 2500 was triisobutylaluminum /Chemistat

hg W d in 15 ftoluene nd the suspensioc
2500 2193 100194  fExampi& “10- 1] CHEE Bt addifg A 88 88idtion of
compenents{(Bpand (C).during polymerizatiofens: <sPolymerization
method glg: Evalyati,on of condition of 15 autoclave wall>
toluéne sclution of methylaminoxane (Al = 1.52 mol/L) was
added dropwise 1n 1  hour. During this process, the
temperature of the system was maintained in the range of 0°C
to 5°C. Reaction was subsequently conducted for 30 minutes
20 .at 0°C, then the temperature was elevated to 85°C in 1.5
hours, and reaction was conducted for 4 hours at that
temperature. The temperature was then decreased to 60°C, and
the supernatant was removed by decantation. The solid

component obtained as such was washed twice with toluene and

25 re-suspended in 100 L of toluene to give a total of 160 L of



In Exasmpzlg&lo-l, 10-2,11-1, 11-2, 12-1, and 12-2 and Comparative
ExampFes 4-1 and 4-2, a prepolymesgzed solid catalyst component (iii) was
used as the solid catalyst component for olefin polymerization (A). The
orepolé/hrre]esrlil%%gnggogplid catalyst component (iii) was prepared by drying
the prepolymerized solid catalyst component (ii) prepared in Preparation
Examplé 2 at room temperature and reduced pressure into a powdery
catalyst and.stgring, the powderycatalystin a pitrggen atmosphere,
25[0195] SF-2240 Into a 2000 ml stainless steel autoclave thoroughly
purgedawith- mritrogfen > 1:000mi-of Frheptenievwas ehiarded; the system was
putged.yith,ethylene, 40.mi of 1-hexene and,0,68.9.0f the prepolymerized
solid catalyst component (iii) ((A)-a) 5 were chargedEj and the temperature
was elévatét t6 55C Then 5.8 mbof thie arftistitic hgenttéomposition 3
prepared.in Preparation Example 5 and.0.68 9 of the prepalymerized solid
catalyst component (iii) ((A)-b} were added, and the temperature in the
systertiPWHs' efévvated’ t67"73¢ Ethylefie was 0 therfinffodtcéedt o Start
polymegization. While.continuausly supplying ethylene so that the pressure
was maintained at 8.0 kg/cm2-G, polymerization was conducted for 90
minuté& After the termination of the polymerization, the system was
depressusized: the pelymer wasremoveds..and the.congdition of 15:the
autoclave after the polymerization was observed. No adhesion of polymers
to the &ltociave Wal 6 indpeller was found. [01961 It should be noted that
in this autoelave:system; 9.00.2Q4ng of,Chemistat 2k00and 300 mg of
diethylaluminum ethoxide were present. The molar ratio of
diethylafiminum sthoxide to"Chiemidtat Z500"wa tiethyfauiRindii
ethoxide/Chemistat 2500 = 0:#:3.:[01 974 - 25{Examples10~2} nSE+2246,; 88 -
<Po|y81%ri%e on method (2): I%vglugtion of o]ltymerizatidon actgvit > Into
a 1000 ml Stainless steel autoclave thoroughly purged with fitrogén; 500
ml of m<reptane wasichargeds thed systemavas pulged with ethylene, and
20 mi of 1-hexeng and Q.06 1p1 (0,06, mma)) of L mol/L ftisphutylalyminum
were added. After the mixture was retained at room temperature for 5
minutésx&141fml of thevartistatic agentreomposition’3-prepared innis
Preparation Example » and 0439 9f.the 10, prepolymerized slid catalyst
component (iii) (A) were added thereto and the temperature in the system
was efevated to 73€. Eewlend was/ilten irtrodoceddosstal. ¢ mol of
polymerization. While;contigupusly sypplying, efhylene 0. that, the pressure
was maintainedy at 8.0 kg/cm2-Co polymerization was conducted 15 for 90
minuté$tAftetrermifiationrsf thepelymerzationothedydtem was e~
depressyrized.and the polymet wasfiltered; washed, and dried under
vacuum at 80C for 12 hours. As a result, 147.1 g of the polymer was
oBtain&tt S[PTo8) 2O TIe Bhydicat Hishértidsf therobtaiiedr polyhtei were



deterrg%nggdeFR was 0.17 g/10 min, the density was 927 kg/m2, and the
bulk density was 389 kg/m2. [0199] 55 . It should be noted that in this
autoclave system, 5.25 25 mg of Chemistat 2500 and 1.75 mg of
diethylaluminum ethoxide, SE-2240,- 89 - were present, The mola ratio of
diethylaluminum ethoxide to Chemistat 2500 was dieﬁ1ylaluminum '
ethoxidef Clremtistat 25600 = 0:73y{0200]-5[Eomparative’ Exarfipleld=t]

Case of adding only Gampenent (B) dyung polymerization %PQ'X@E?EilzatiO”

method (1): Evaluation of condition of autoclave wall> Into a 2000 m
stainlegs steel antoctavesthisroaghly 0 puree d xithrnitrogen r4000%n| of

n-heptane was charged, {he, system was purged.with ethylene, 40l of
1-hexene and 0.60 g of the prepolymerized solid catalyst component (iii)
((A)-ayirére cliarget:rams thertdmpératufe Wi elevatearts 5567 STen

2.22 ml.of g.tojueng solution {4.06.ma/mb.of a-higher 15 aliphatic amide
(trade name: Chemistat 2500 produced by Sanyo Chemicals Industries,
Ltd.) aCtihg &5 the cGporgtit (B) and“0'60 6 the ptépdlyrfigtized®solid
catalyst-comprent(iid.((A)-blwereradded;-and the temperatuke-isithe
system was elevated to 73C.Ethylene was then introduced to start 20

poRmeériZatishR Wit cofthiastisty Stppiyiig Sthiens o “polyitérization
was caendugsted:for-901minutessdesminationofthepolymetization;the )

{(Note: (A)-a and (A)-b were also the same}.

[0139]

[Preparation Example 3] {Preparation of antistatic agent
15 composition 1)

Into a 100 ml Erlemmeyer flask thoroughly purged with
nitregen, 8.86 ml of a toluene soluticon (4.06 mg/ml) of a
higher aliphatic amide (trade name: Chemistat 2500 preoduced
by Sanyo Chemicals Industries, Ltd.) acting as the component

20 {B) was charged, and 1.41 ml cf a toluene solution ({4.25
mg/ml} of diethyvlaluminum ethoxide acting as the component
(C) was added thereto. Thereto, 10.27 ml of toluene was
added to prepare an antistatic agent composition 1 in the
form o©f a sclution. This sclution contalined 36 mg of

25 Chemistat 2500 and 6 mg of diethylaluminum ethoxide.



depresgyzrizzq%d, the polymer was removed, and the 25 the autoclave after
the poﬁymerization was 0 0Okg/cm2-G; .After the system was condition of
bserved. No SF-2240 - 90 - adhesion of polymers to the autoclave wall or
impell%i\g s found. [0201] It should be noted that in this autoclave
system, 9.00 5 mg of Chemistat 2500 was present. [0202) [Comparative
Example«2F«Rolymrerizationl metineek (2)1 BEvakiatior of polymesrzdtion
activitggmggggggog 1000 ml stainless steel autoclave thoroughly purged with
nitrogen, 500 ml of n-heptane was charged, the system was purged with
ethylene, altd20: mi°6f 1héxene aird 0E06 | (C0GshEio) BF e Mol

tr“§0b}#$¥!,%|é’él‘,i”‘éf‘%é’v%£e added. Afterthe mixture was retaingd at room
temperature for 5 15 minutes, 1.30 ml of a toluene solution (4.06 mg/ml) of
a higheafiphaticzmidettate hatie: ThemiStat 2500, ProdEced 55 Sanyo

Chemigals, Industies,.ktd ).acting as the.component. (B).and 9.40.9.0f the
prepolymerized solid catalyst component (iii) were added thereto and the

tempefatur&in tér8§steri’20Wwab Sfevated t¢73E EtRHENE WS then

introduged to start:pelymerization While confinueysly supplyingsthylene
so that the pressure was maintained at8.0kg/cm'-G, polymerization was
Céﬂduéqédwfa?gec};?ﬁﬁufgg:s&ﬁ%r Thereto, 14.50 ml of tcluene was

terminatierofthepelyinerization, thesystemanas 2adepressurized and the
polymer was filtered, washed, and dried 3F.2280 caires 36 mg ot
Chemistat 2500 and 24 mg of diethylaluminum ethoxide.
[0141]
15 [{Preparation Example 5] (Preparation of antistatic agent
composition 3}
Intoc a 100 ml Erlenmeyer flask thoroughly purged with
nitrogen, B8.86 mi of a toluene soclution {(4.06 mg/ml) of a
higher aliphatic amide (trade name: Chemistat 23500 produced
20 by Sanyo Chemicals Industries, Ltd.} acting as the component
(B) was charged, and 2.82 ml of a toluene solution (4.25
mg/ml) of diethylaluminum ethoxide acting as the component
(C) was added thereto. Thereto, 11.68 ml of toluene was

added to prepare an antistatic agent composition 3 in the

25 form of a solution. This solution contained 36 mg of



- 91 - under vacuum at 80C for 12 hours. As a result, 115.8 g of the
polymer was obtained. [0203] - Elhe-physical properties of the obtained
polymer were 5 determined. MFR was 0.17 g/10 min, the density was 928
kg/m, ang;the bulk density,was 412 kg/m3, [Q204] ..., lt;should be noted
that in this autoclave system, 5.25 mg of Chemistat 2500 was present.
10[0205]9Example 11-1] Case of seguentiall adding a mixed solution of
compeRents .(B).and.(G): and;the.component (B during,pelymegization
<Polymerization method (1): Evaluation of condition of 15 autoclave wall>
The saffiecdperatioh as Comparative Example 4-1 was conducted except
that 3.34 ml,of the antistatic.agent,composition 3 prepared in.Preparation
Example 11 and 1.26 ml of a toluene solution (4.06 mg/ml) of a higher
aliphatic 20 dmide‘tratle famie* CHetfistat 2500 prbdicéd By Sahyd
Chemigals Industries-Lid)acting.as the.compaenent(B)-were:sequentially
added instead of adding 2.22 ml of the toluene solution (4.06 mg/ml) of the
higher alifiHafic affiitfe (fradé iames ChEtnistai 2500 prodfucst By Sanyo
Chemigals.industiigsq 25:ktd.} acting assthe compenernt(B)in Camparative
Example 4-1. SF-2240 - 92 - After the termination of the polymerization,
the sy&ieth'was depreginzad the palyiierWas feffovdd, SREtHe "
conditton ofsthe:atoclave after the-petymerization:was obsered. Mo
adhesion of [anlymers to the autoclave wall or impeller was 5fqund. %0206]

It shoifd Be notéd That in this autociave Systent, 860 m§ of Chemistat
2500 anch 3.0 mg ofidiathylaiuminuns ethoxide wereipeeserst. The ¢nolar
ratio of diethylalyminum ethoxide to, 10 Chemistat 2500 was

diethy?alumlnum ethoxide/Chémistat 2500 = 0.73. [%)L28§]d[€f§xample 11-2]
<Polyrérima on method (2): Evaluation of polymerization 15 activity>

{Preparation Example 71 ({(Preparation of antistatic agent
composition &)

Intc a 1060 ml Erlenmever flask thoroughly purged with

nitrogen, 8.86 ml of a toluene solution {4.06 mg/ml) of a

20 higher aliphatic amide ({trade name: Chemistat 2500 produced

by Sanyo Chemicals Industries, Ltd.) acting as the component

(B} was charged, and 9%.87 ml of a toluene sclution (4.25

mg/ml} of diethylaluminum ethoxide acting as the component

{C} was added theresto. Thereto, 18.73 ml of toluene was

25 added to prepare an antistatic agent compositicon % in the



Into a 1000 ml stainless steel autoclave thoroughly purged with nitrogen,
500 mi‘of ntheptane was charged, the system was purged with ethylene,
and 20 ml of 1-hexene and 0.06 ml (66.66 mmol) of 1 mol/L
triisobutylaluminum were added. 20 After the mixture was retained at room
temperattire’for 5 mtutés” 1.95 P of thie divtistafic agetit compésifion 9
prepargedqin Prepasation: Bxample Llang 0.37: g.0f the prepolymerized
solid catalyst component (iii) (A) were added thereto and the temperature
in the %@}s“t@m was elevated to 25 73C. Ethylene was then introduced to
start palysperization . :ok:2240;- 93 rYMhile: sontinuciishs supplying .«
ethylene so that the pressure was maintained at 8.0 kg/cm2-C,
polym&¥iZ4tion Wad conducted for 90 minutes. After termination of the
polymerization, the:systamawasitiepressutizec.anthéhe,pelyner was.
filtered, washed, 5 and dried under vacuum at 80C for 12 hours. As a
result 118 Ty of the polymerwas sbtained’ The physicalfpfopefiied of the
obtainedpolymerwere determinedisMERwas6:26: g/10:minythe.density
was 928 kgjm, apd the bulk density wes 492 ka3, 100208] |t shouid
be noted that'in this alitoctave system, 505 mg of Chemistat 2500 and
1105 myg of-dietthdateminam ethogidel werespresenti=Thelmolar raticof
diethylaluminum ethoxide to Chemistat.2500 was diethylaluminum
ethoxizagebjr@leﬁngi]s%teghgggl :mlléo.73.§[1020%] [%%Fﬁpléslzé{hﬁ “Case of
sequefitialkraddmigecormpehents {Byrahd (C) -<Potymetizatiorrmethod (1):
Evaluation,of gopdition, of 20.autoclave wall The same gpeyation.as
Comparative Example 4-1 was conducted except that 2.22 ml of a toluene
SOmﬂﬁr(m_og a solution. This solution ceontained 36 mg of

13  Chemistat 2500 and 48 mg of diethylaluminum sthoxide.
{01457
[Preparaticon Example &} (Preparation of antistatic agent
composition 7)
Into a 100 ml Erlenmeyer flask thoroughly purged with
20  nitrogen, 8.8 ml of a toluene solution (4.06 mg/ml}) of a
higher aliphatic amide ({trade name: Chemistat 2500 produced
by Sanyc Chemicals Industries, Ltd.) acting as the component
{B} was charged, and 16.93 ml of a toluene solution (4,25
mg/ml) of diethylaluminum ethoxide acting as the component

25 {C)y was added thereto. Thereto, 25.79 ml of toluene was



mg/ml) of a higher aliphatic amide (trade name: Chemistat 2500 produced
by Sanyo Chemicals Industries, Ltd.}acting as 25 the component (B) and
0.71 ml of a toluene solution (4.25 SF-2240 - 94 - mg/ml) of
diethylaluminum ethoxide acting.as the component,(C),were sequentially
added instead of 2.22 ml of the toluene solution (X.OG mg/ml) of the higher
aliphatieramide (trade Hame: CHemistati2500 produced by Bamyo ©of
Chemicals Industrigs, 5,L1d.). acting;as.the companent (B)Jn Comparative
Example 4-1. After the termination of the polymerization, the system was
depress8iutiZed, the polymer was removed, and the condition of the
autoclave after the polymerization was obseryed.-Ng adhesion of pelymers
to the autoclave wall or impeller was 10found. [0210] It should be
noted $A&EtIH- tHIE alitoclave system, 9.00 mg of Chemistat 2500 and 3.00
mg of diethylaluminym gthexidewere prasent.nThe molar ratio,of.; ¢,
diethylaluminum ethoxide to 15 Chemistat 2500 was diethylaluminum
ethoxidE/CHBMmistat 2506 20.73°102FE] [Rkampte 129] =9/ Lpofimer
zationsmgthod (2): &£valuation of polymerization4Q:activly® orodtesa
1000 ml stainless steel autoclave thoroughly purged with nitrogen, 500 mi
of N-h8Ptane Wl THargad e 'Systemtwas Firgdd it Bth§TBRE3hd 20
ml of Lshexene anrdL06 smik (0.0 mmot)yof 1 taold; driisehutylaluminum
were added. 25 After the mixture was retained at room temperature for 5
SF-22%0 795 *minted; 130 T of & toliené Softitict (4106 Mgy of a
highertaliphaticamidet(trade name:hemistat 2500, rodeced=bywSanyo
Chemg%%[as Intq)ustgiees, é.toéli a%tgin%ggthe component (g) an%I 0"41{1?@! of a
toluene socliutlonp(4.5%rmg mr) of ‘dléﬁ}ﬁgﬁjminﬁm “ethoxide a%:?lng as the
compdnent (€) were sequentiallyadded, :0:36 geofthe:ptepolymerized
solid catalyst component {ifi) (A) was added thereto, and the temperature
in the system was elevated to 73C. Ethylene was then introduced to start
polymétiZation. While continuously 10 supplying ethylene so that the
pressure was maintaingd,at 8.9 kglem2-G, polymerization. was conducted
for 90 minutes. After termination of the polymerization, the system was
depressurizéd:and’the polymer was filtered, washed, and dried under
vaguum at 80C for 12 hours, As.a result, 1044 g.of 15.the, polymer. was

obtained.
nitrogen, 3.84 ml of a toluene solution (4.06 mg/mly of a

higher aliphatic amide ({trade name: Chemistat 2500 produced
by Sanyo Chemicals Industries, Ltd.) acting as the component
(B} was charged, and 2.82 ml of a toluene solution (4.25

25 mg/ml) of diethylaluminum ethoxide acting as the component



[0212]5F_ ,-hhe physical properties of the obtained polymer were
determined. MFR was 0.18 g/10 mingsthe density was 929 kg/m3, and the
bulk density was 381 kg/m3. 20[0213] It should be noted that in this
autoclave system, 2.00.mg, of Ghemistat 2300,and 3,00.m9.0f . gueq
diethylaluminum ethoxide were present. The molar ratio of
diethylalurripgimn ethexide to ‘Chermistar2560 was diethylauiminum @
ethoxide/Chemistat 2500,5:250. 73,,.SF:224Q - 96 - {0214] (Example 13]
<Evaluation of operability for gas-phase polymerization> Copolymerization
of ethylehéafitl 1Eh&xehe was'eohdiéted s in a fluidized bed-type
gas-phasg; reactor shown in Fig. 3. The polymerization pressure was 1.5
MPaG, polymerization temperature was 60C, and the ethylene content in
the polJATERZEGH résctorwas 65 FBa% > THE prépatyiéfized st
catalyst£ompengni(ii), used as the solid catalyst 10 component for olefin
polymerization, was supplied to the po!ﬁymerization reactor so that the
polymer prodifction Fate"was 186t hr * Fifdrogen Wals tsBd 6 aditist the
molectdar weightof dhe palyraer and -k-hexenewas:useditoadjust the
density. A hydrocarbon-containing gas containing 28.2 mol% 15 of
nittogén?'ss mMbdive BT Etiiyiestie, (i?g%]di%”edf (ChEXERE: moibe BiidEHentane,
and 309 ppmoichydrogenwas citeudlated in acircidlationgasdinerata flow
rate of 42 km3/hr.t‘[0215] A mixed solution A was grepared as an antistatic
agent 20 composition by fHixing & highér afiphiatic aimide (frade harme:
Chemistat12500 produced: by Sanyo Chemicalscirdusites;nktdq) and
diethylaluminum ethoxide at a weight ratio of 9:7. The mixed solution A
was céﬁf@r}dudﬁéﬁf‘éﬂpp|Fe“81‘t%t ?ﬁe%cgfgﬁla?&)no 6a§oﬁlr1118?625vf6§ 136%%J F-3240
Fusthers@minimum@ameuint ehE&hemistat 2500 needed fer stablet a
operation was continuously,supplied alone ta the circulation gas ling, As a
result, the reading of the wall thermometer was stabilized, adhesion or
separationt b pdlyethiylene finesitowor from the vessel wall was not
observgd, and safe operation was carried out. [0217]

[Examples 1-11

20  Case of adding a mixed solution of components (B) and (C)

during polymerization

<Polymerization method (1): EBvaluatlon of condition of
autoclave wall>
Inte a 2000 ml stainless steel autoclave thoroughly

25  purged with nitrogen, 1000 ml of n-~heptane was charged, the



[Com%%[%tziv&e Example 5] <Evaluation of operability for gas-phase
polymerizaﬁon> 10 Evaluation was gonducted under the same conditions
as in Example 13 except that the mixed solution A was not supplied to the
circulation gas line. In other words, a minimum amount of Chemistat 2500
needed for staabslepopgeratfbn was dontiriuous y supplig aloné to the
circul&atioh gasiing:sAsEsd vesultetheseadingtefthe walbthermameter
was stabilized, adnesion or,separation of polyethylene fines fo,or frgm the
vessel wall was not observed, and safe operation was carried out. [0218]
20[ComparativeExample 6} <Evatuaticit ¢f operabitity farrgas-phase
polymesizationz, ,.Evaluation was conducted yndet the same capditions
as in Comparative Example 5 except that the supply concentration of
Chemistéttatonerelativer to therproduetior rate Wees eecreased 25°hy 5
ppm from, that.of QOB}Q%%Q/%@@EBQ!QQof?\%%ﬁﬁ%‘“ér 25-22405 98 - the
reading of the wall thermometer which had been stable repeatedga rapid
increas¥ akd*aTapht décreade in Giide WordsTezmifesion and sépatration of
polyethylene fines with a high.catalyst content.on.a vessel walkwere
repeated and the 5 operation condition became instable. If this condition is
left to LORGRtE finds Wil aghére ot SWallE Yesulting in frsutfcrertt heat
removal.andpalyethylene masses willk-be. generated, thereby.endgring
continuation of the operation impossible. 10[Preparation Example
131(PPEPardiidn6tssiid Catdifat domporent tiviy® ™R 52 6F tdidene,
10 kg of silfca, ddedat-20C for.20 howrs-was suspended:and the e
suspension was cooled to 0C. To this suspension, 50.5 L of a toluene
solutioh‘of 15 Métfyfmifoxans (A2 1B /o) wak added dropiise in 1
hour. Barings this:erocess sthedemperattie-of thensystenwas:mainiained
in the range of OC to 5% Reggtion was s_ubt$e uentl c%nductded fol\rI 30
minutes at %Jé?cthaé’?er?lpéerraturee was elevated fo 95€ in £.5 hours, and
reactiennwasconducted20 for 4chousstat that temperaturescfher was
temperature was then decreased to 60C, and the supernatant was
removed by decantation. The solid component obtained as such was
washed tiice with toluene and re-suspended in 100 L of toluene to give a
tojal of 160, of the syspension, 25[0219), SF-2240..99 . . . From;the
resulting suspension, 3.30 g of slurry was taken as a solid component. To
this slaery,f38:6mitef atoluene soliftion of diethylaluminum ethoxide
dimethylmethylene(cyglopentadienyl)(z 7;;disthuiviflugrenyzirgoniym
dichloride (Zr = 3 mmol/L) was

Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 =

1.47.,

25 {0151]



> added dropwise at room temperature in 30 minutes, followed by reaction
at room temperature for 1 hour. The;gupernatant was then removed and
the residue was washed twice with hexane. As a result, a solid catalyst
comp?&e&% gié/) was obtained. [0220] 10[Preparation Example 14]
(Preparation ofl prepolymerized solid catalyst component (v)) Into a
300 mizxeactor thoroughdy purged witlh ritregery; alk of the selid-eatalyst
compgnent (iv) prepared in Preparation Example 13 above and hexane
were chargea so that 15 the total volume was 50 ml. After the system was
cooled to X0 5378 Aifnohof ttisobertylakrrihurmiraschargedoiftéy the
syste, wag sealed, supply ofethylene was started, With the increase in
temperature in the system, prepolymerization was conducted with
ethylen& ifmarsamivuiAtthat darrgrodoee 37 200 oftpotyethyferesinadsb
hours pek gram:of she.splid campenent while adjusting, the, tempgrature in
the system to 32C to 35C. Then, the system was purged with nitrogen, the
superhatant Was Femoved: dnd the' redidtie Was washee  twice WWith °
hexang.Asa result a;prepolymerizgd; solid catalyst component.(v) 25 was
obtained. SF-2240 - 100 - [Preparation Example 151(Preparation of solid
cataly8t E6ionght (Fijy>=2t 1AM 54 E 6t follené™ 0 kg bf Silicaldridd at
250C for L0 heurs-was, suspended: andthe suspansion was.ceoled.to OC.
5 To this suspension, 50.5 L of a toluene solution of methylaminoxane (Al
= 1.57 B Was HatReT drofis& 1At HEGF DUy this proeess tife
temperatuie: ofsthessystem wasanaintained in the rangewef QGsto &Gz
Reaction was subsequently conducted for 30 minutes at 0C, and the 10
temperative Was efevated to 85C7H 178 Hidtirs, afd'réactioh wag™*"
condusigg fordl bhoyrs:at that temperatuces Haedemperatureavas then
decreased 10 60C, and the supernatant was remoyed by decanation. The
solid C(gmcf)“onénf’%ﬁ?aﬁﬁleza aS’slich was Washed twice with toluene and
re-suspendedinnl00L 15 of toluenedoigivew totatiof 168vkref thevas
suspension [022H] .., Fiom the (esulting.suspension, 4,54,g,0f sluiry was
taken as a solid component.To this slurry, 60.0 il of a -
tolueneselutionofethylettébisid-indery¥isrconrim 28sdichlorides(Zr =£28.7
nypol/&)e%%gt added dropwise.at room temperature in 30 minutes, followed
by reaction at room temperature for 1 hour. The supernatant was then
removed and the residue was washed twice with hexane. As a result, a
solid catalyst cgmponent(vi) wag obtained . 25[Rrepasation Example 16]
(Preparation of prepolymerized solid SF-2240 - 101 -

mg of Chemistat 2500 and 3.50 mg of diethylaluminum ethoxide

were present. The molar ratio of diethyvlaluminum ethoxide to

25  Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 =



catalyg}g« component (vii)) To the prepolymerized solid catalyst component
(i) prepareé in Preparation Example;2,.0.01 g of Chemistat 2500 (higher
aliphatic amide produced by Sanyo Chemicals Industries, Ltd.) 5 was
added per gram of the component (ii), followed by reaction for 4 hours at
35C. The obtained solid catalyst component was filtered and dried at room
temperattipé and a reduced pressure. As a result, a prepolymerized solid

cataly% &%mggggtgg\é@yga%obtained. 10[Preparation Example 17]
(Preparation of antistatic agent composition 11) Into a 100 ml

solution {88.19 mg/ml) of Chemistat 2500 (higher aliphatic amide
produced by Sanyo 15 Chemicals Industries, Ltd.) acting as the
comporieht"(B) wascehargeddand .6 Fiil of a toluerhe SONTH6R130717
mg/ml) ef.diethylalyminum ethoxide acting as the component (C) was
added thereto. Thereto, 56.30 ml of toluene was added to prepare an
antistatic agerit condsitibh PLarrtieTorthtst a 20 Soltitfon: (YT Al bf this
solutigh.-£.90.mg. of chemistab 2500 and 3.50-mg.of, tdisohutdaluminum
were contained. [Preparation Example 18] (Preparation of antistatic agent
cOfhpd&tioh 12§ Puroeqnte"a 100 Ml eréhmbyer flask thordtighly butged
with 25:nitregens:5 06l ofa teluene:selution(83.19-ma/ml) of xSF2240 -
102 - Chemlstat 2500 (higher aliphatic amide produced bc}/ Sanyo
ChemiGaRE fidusttie T4 ya&ting 8%he c%mwﬁéﬁeﬁf’g(éﬁevvasa&%/a@%, and
2.26 mkofatoluenasolutien:(:30.47 mgiml) ofidiethylaluminum ethexide
acting as thle comj)onent, ch was 5 added thereto. Thegqtg, 55.73 m| of
toluen® Was added o Brepare an antistaic Agent cormposition 17 11 the
form ofra sofutiondnnl makefithis selutienie?.00umg 0k Chegisiat 2500 and
4.67 mg of trisobutylaluminym were cogtained. [Breparation Example 19]
(Preparationyof antistatic agent 10 composition 15)‘ ““Intoa 100 ml
Erlenmeyerflask thoroeghly pprged withr hitrogeny6.20 mbofiatolaene
solution (88,19 mo/m1) of Chemistat 2500, (higher aliphatic amide,
producedpby Sanyo Chemicals Industries, Ltd.) acting as the component
(B) wasi1&chargetlantk4-92: mb of @totuene Solufibm(142:22 mgfml) of
diizobytylaluminym hydride acting as the, corpanent (C) was added.
thereto. Thereto, 69.99 ml of toluene was added to prepare an antistatic
agent eormposition e 3 drethhe form ofa seltion: |At mtoftigisétation, 7.00
mg of Ghemistat. 20,2500 and 3.50 mg af diisobutylaluminum,hydride were
contained. [Preparation Example 20] (Preparation of antistatic agent
compdsititit o) inte°arTe nilE Hleh meyer fasktHordtig HP ptirgfed #ith
nitrogen,.4;00 ml of a toluene solution (88.19 mg/ml) of 25 Chemistat 2500

(higher aliphatic amide produced by Sanyo
25 [0154)




SF-2240 - 103 - Chemicals Industries, Ltd.) acting as the component (B)
was cﬁg_rzgzé’lé), and 3.10 ml of a toluepg solution (142.22 mg/ml) of
diisobutylaluminum hydride acting as the component (C) was added
theret%;l;ngggggowg%%m rpl %f_ E(?Iuene was added to 5 prepare an antistatic
agent composition 14 | the form of a solution. In 1 ml of this solution, 7.00
mg of GGhe At and=8rEén g obdisobutytaluminumthydride were
containgd. [Ereparation Example 211 (Breparation of antistalic agent
composition 15) 10Into a 100 ml Erlenmeyer flask thoroug le purged with
nitrogent&:50miofia toluene solution (88.19 mg/ml) of Chemistat 2500
(higher aliphatic amide,produced by Sanyq Ghemicals Industries, Ltd.)
acting as the component (B) was charged, and 2.82 ml of a toluene
solutioh (%42 .22 mgimt sf 1 5 diischutyfalurhimGmchydrderacting ddthe
compapent(G)was. added thereta. Thergtq, 60-98 ml of folugne was
added to prepare an antistatic agent composition 15 in the form of a
solutictt. [r*d @i<eP this SGltticr 72004 ) OT-CREWisear 2500 ahd5.18 mg
of diisphutylaluminuphydridewere gontainegl, 20[Brepatation Fxample
22] (Preparation of antistatic agent composition 16) Into a 100 ml
Etfenm@yst sk thdtotighify furged with nittdgen?5.80 il 6f atoltisne
solution {88.4:9 mgkml).Qf Ghemistat 2500 (highghaliphatic amidg -«
produced by Sanyo 25 Chemicals Industries, Ltd.) acting as the
compdiht (B Was* SE23245 2462 Rharged, it 24 mrdf4itidene
solutiand 1,14 d¢ mg/md) efdriethylahsminum, acting as dhe gomponent (C)
was added thereto. Thereto, 65.03 ml of toluene was added to prepare an
antistatic Bgent coMposition 16 ifthe T8/ B a Solutioh! Bin 1 /87 bF this
solution, 7208ang of-Chemistat 2600 and<3.50:mgektriethylaluminum were
contained. [Preparation Example 23L(ngparationt9f ?ntistatic agtent
compdé:ﬁion T?)eTnt(‘i’ A 100 ﬁentmeyer flask tﬁo%ueé]ﬁly ‘f)%srge& With 10
nitrogen; 5:50:ml ofa teluene solution (889 mg/imi):ef Chemistat 2600
(higher aliphatic grp}j e produced QT\: Sango Chemicals Industries, Ltd.)

ying n

s PR e pressure was malnta
acting as the component f@) was charged, and 2.:83'ml of a toluene
solutiow (&451 7awighmt) ofttriethylal umitwneacting %as the:compenent (C)
wags added 15 thereto. Theretg, 60,96 ml of toluene was %99%% to prepare

C Cterminaticon polymeryz , K i
an antistatic agent composition 17'in the form of a solution, In 1 ml of this

soluticttp7:06umigof Chenistat2568-ant4:67. mgofttriethyldltimingm were

Contauaﬁg'autoclave after the polymerization was observed. No
adhesion of polymers to the autoclave wall or impeller was
found.

25 [0155]



[Prepas)rgt;@ n Example 24] (Preparation of antistatic agent 20 composition
18) Into a 00 ml Erlenmeyer flask thgroughly purged with nitrogen, 6.40
ml of a toluene solution (88.19 mg/ml) of Chemistat 2500 (higher aliphatic
amide prodyced by Sanyo Chemicals In%ulstriaes L d. eacS:tin as
componen%l%B)%gidzgecﬁ%a%dg,ggﬁdlfot ml 6 %1 t(% l])eneygo%ﬁfio%h?SSZAQ
mg/miyofSF2240-: FB5C tdsnerrralhexylaluminum acting as the
compqggggE(C) was added thereto. Thereto, 73.23 ml of toluene was
added to prepare an antistatic agent composition 18 in the form of a
solutiorremer #xtof fhisrsetution, 7.00 mg of Chemistat 5 2500 and 3.5 mg
of tri-nosmalhexvialuminum, werg confained. [Preparation Example 25]
(Preparation of antistatic agent composition 19) Into a 100 ml
Erlenmgyér figsk thoroughly purged with nitrogen, 24.20 ml of a toluene
solution (14,mg/m1), of AMIET 10,105 (polyoxyethylens cocanut alky!
amine produced by Mao Corporation) acting as the component (B) was
charg&d &fid ‘T.30 Ml 87 %toluéfie™olttiot (TB0R1Y iig/milpeFed: the
diethylaluminum ethoxide.acting as the, compoenent (&) was.added.thereto.
Thereto, 22.90 ml of toluene was added to 15 prepare an antistatic agent
compdsitfor'199n’tha form°of a otdtior i P Wk ot His 8BItoh, 706 mg of
AMIET Q5 and 3:250-mg of-diethylakiminum.ethoxide.were contained.
[Preparation Example 261 (Preparation of antistatic agent composition 20)
20Intoménf6%smllE?I5én%e%r HasR tHSFougniy piirgéts Wit #iftoget, 24.50
ml of atetuens salution {40 gimi}ofrERAN 20 {polyoxyethydeneq
polyox rop Ierg:% bl,ocl§ cQ) g[ymer, pr%déjced by Dai-Ichi Kogyo Sei%/aku
Co., Ltd.)"acting a&'th&' @omponént (B) Was chargdd™ and .88 i 6t a
taltienessodution 25 36. 17-mghnt) of-diethylatuminum ethoxideacting as
the SF;204Q 100 - compopent (C) was added thereto_Thereto, 43,62 ml
of toluene was added to "brepa?e an antistatic agent E%rﬁpoesnioﬁ 20%n the
form ofra solutiorerirkimtof thisgelution,£4.08:mg of ERAN2Gand 3.50
myg of digthylaluminum ethoxide 5 were gontained, [Preparation,Example
27] (Preparation of antistatic agent composition 2)5

continuously supplving ethylene so that the pressure was

20 maintained at 8.0 kg/cm®-G, polymerization was conducted for
90 minutes. After termination of the polymerization, the
system was depressurized and the pelymer was filtered, washed,
and dried under vacuum at 80°C for 12 hours. As a result,
12%.6 g of the polymer was obtained.

25 [0157]



Into aSlEQg)zclnl Erlenmeyer flask thoroughly purged with nitrogen, 3.90 ml of
a tolu8he &olution (40 mg/ml) of EMYLGEN 10 108 (polyoxyethylene lauryl
ether, produced by Kao Corporation) acting as the component (B) was
charged, and 0.60.ml of a tolyene solution (130,17.mg/ml) of
Ciotytaluminut thosis Seing 56 e Sorhparioet 16 W Siadif hereto.
Thereto, 47 8wt ofttciueneswasadded to 15 prepare an antistatic agent
comp%'&tg(gp 21 in the form of a solution. In 1 ml of this solution, 7.00 mg of
EMULGEN 108 and 3.50 mg of diethylaluminum etnoxide were contained.
[Prepdratior:Exarriple 28] (Preparation of antistatic agent composition 22)
20inta.2.100,ml Erlenmeyer flask thoroughly pyrged with pitrogen, 3.00 ml
of a toluene solution (40 mg/ml) of Electro-stripper EA (lauryl
diethatislrniaelprotikeédeby Kao Corporation) acting as the component
(B) was gharged..and 0,22,y of,a toluene.selufion (13Q.1.4:mgiml).ef 25
diethylaiuminum ethoxide acting as the component (C) was SF-2240 -
107 - addedatierstd Thereto, 13.22 ml of toluene was added to prepare an
antistatic agent compesition 22 in.thefoun.of a salutiandn .ol ofthis
solution, 7.00 mg of Electro- stripper EA and 7.00 mg of diethylaluminum
etfloxitle Wére s tontained [PréPafatioh EXAMHIR® 2915 (SrépHiatiorn of
antistaticagen-compasition. 23, 1..ta: @ 100, mk Erlenmeyer flask o
thoroughly purged with nitrogen, 24.20 ml of a toluene solution (14 mg/ml)
of 10 Electto-StiSperER7 Hoifoxysthyietidlabfyiafiine capryl estet
produgeehby-Kae.Corporation).actiag.as the cerapanent(B) was charged,
and 1.30 ml of a toluene solution g130.1°7 mg/ml) of diethylaluminum
ethoxit&'atting s the component {C) was addéd thdréto. “rhéretd, 22.90
miof teluene was agded te-dmoprepare an aniistatic agenteamposiion 23
in the gorm of aSSqutiogn. !an 1 m]lc o{ghis soluyon, Y.Og m(g;J[og‘1 Elegatfa;%tripper
EA7 and 3.50 mga%gf1 dlé&ylgluominuren 8thoxide were contained.” ~
[PreparationcExample: 30]-{Preparationiof antistatic agem20scémposition
24) nto a_ 100 ml Erlenmeyer flask thoroughly purged with nitrogen,
10,00 FTSVatolEe SORHAL A0 Tog i bf Chsiaind Retho o T
(polyaminopotyek alkytallylstifonicdacid preduced by: CesterobleBatbH)
actng as e, somponent () was g5.gfarged, and 134 mLof.alolugne
solution (130.17 mg/mi) of SF-2240 - 108 -

maintained at #.0 kg/cm’~G, polymerization was conducted for

90 minutes. After the termination of the polymerizaticn, the
system was depressurized, the polymer was removed, and the
condition of the autoclave after the polymerization was

25 observed. No adhesion of polymers to the autoclave wall or



diethylaluminum ethoxide acting as the component (C) was added thereto.
There%g,_%ﬁf.%l ml of toluene was adged to prepare an antistatic agent
composition 24 in the form of a solution. In 1 ml of this solution, 7.00 mg of
Costeg%n § A§%¢g9 %ang.SO mg of diethylaluminum ethoxide were
containéd. J[I%reparatlon Example 31] (Preparation of antistatic agent
compasition 25) Into a 100 ml Erlenmeyer flask thoroughly purged with
nitrogen, 10,00, ml.qf a toluene solution (40 mg/ml).of 10 Costel 100
(polyamino%oI§/l(1)<iualﬁl<y%aelI37]%%1%%‘%)ﬁiﬁ'é1 %c?a ér%éucﬁgégggia&eogtﬁsr?gglea%rﬁH)
actingrasthecompenehi (B rwias -charged;, and072% miioba toluenes
solutiqn (282.49 mg/mj). of ri-naormal-hexylalyminum, agting.as the . .
component (C) was added thereto. Thereto, 46.43 ml of toluene was
added-to"i5prepaté anantistatitzagenteompositef25inttie f6fh of a
solution.; in 1 ml of this solution, 7.00 mg of Costelan 13100 and 3.50 mg
of tri-normal-hexylaluminum were contained. [0222] [Comparative
Exampté ¢7-1] 20 Case of addingonly_sslponent (B) during polymerization
<Polymegtization_method (2): Evaluation of condition of autoclave wall>
Into a 1000 ml stainless steel autoclave thoroughly purged with nitrogen,
SO0 mioFiiheptane wastharded, the 255y stenmtivas purgetraith™
ethyleng,; 20. @l of 1-hexene and 0.27 g SF-2240 - 109 - of the
orepolymerized solid catalyst component (iii) ((A)-a) were charged, and
the temperdtiite vas"8fevited t6'85¢  THEW .03 MFOT A tollighid Botltion
(4.06 mghnl) of Ghemistat2500q(higher alipbatic.amige produced by
Sanyo Chemicals 5 Industries, Ltd.) acting as the component (B) and 0.08
g of the' 3oid ‘E’:%%a%t%%rﬁb%eeﬁ?(ige(t%()-ﬁj’?aréf)arf‘édﬁ Préparatcn”
Exampled were addeed; andsthe iemperatire-in $he systemwaas elevated to
73C. %@_j&ylen_% was tigen introdu_pgd todsta}rt polgmerizatiorg: Whifle .
contintiously Stpplying ethyien& 10 86 that thé Presstireé Was maintained at
8.0 kgfem2<&, polymerization was eondueted fors90: minutesAfter the
terminationofthepolymerization,thesystem was depressurized, the polymer
o OGS e ST oF e StopiatEater he polimersation
was obsarveds 15 Adhesionet polymersrtathe autoclave wedkosdmpeller
was faund, [0223] . Jt:should be nted that in this,autoclave system.
24.50 mg of Chemistat 2500 was present. 20e[022 f[Comparatlve
Examplre 71@] system was elevated to 73°C. Ethylene was then

introduced to start polymerizaticn. While continuocusly
supplying ethylene sc that the pressure was maintained at 8.0
kg/cm®-G, polymerization was conducted for 90 minutes. After

25 termination of the polymerization, the system was



<Po|ygr;grizggion method (2): Evaluation of polymerization activity>

Into a 1000 Ml stainless steel autoclaye.thoroughly 25 purged with
nitrogen, 500 ml of n-heptane was charged, the SF-2240 system was
purged with ethylene, and 20 ml| of 1-hexene and 0.06 m| (0.06 mmol) of 1
o, o AT AT TS Tt T e oA
room terperatures fer S pihutes,16.08m# of atotuene:solutivh {4406 mg/ml)
of 5 C%emggg%% 2500 (higher aliphatic amide produced by Sanyo
Chemicals Industries, Ltd.) acting as the component (B) and 0.08 g of the
solid cételyst component (i) (A) prepared in Preparation Example | were
added thereto ang.the temperature in the, system.was eleyated tg .
73C.Ethylene was then 10 introduced to start polymerization.While
continbously“sapilying ethylene 1sd thet thie pressiire was maintaihed at
8.0 kg/em2:G, palymerization.was condugted.far. 20 minutes, After
termination of the polymerization, the system was depressurized and the
polymefaias-fitteretf, wasied; and' dfisd 15 Uidéf Vacatih®at 80€E%ar 12
hours.;As;a result, 36.9 g of the polymer was obtained. [0225] It should
be noted that in this autoclave system, 24.50 mg of Chemistat 2500 was
présent*26{0226] [Example 14-1] Case of adding a mixed solution of
compaoRentsiB)yand (C) during polymerization <Polymerization
method (1): Evaluation of condition of 25 autoclave wall> SF-2240

Case of adding a mized solution of components (B} and (C)

during polymerization

<Polymerizatrion method {(1): Evaluation of condition of

15 =autoclave wall>
Into a 2000 ml stainless steel autoclave thoroughly
purged with nitrogen, 1000 ml of n-heptane was charged, the
system was purged with ethylene, 40 ml of I-hexene and 0.59 g
of the prepolymerized sclid catalyst compeonent (ii} {({A}-a}
20  prepared in Preparation Example 2 were charged, and the
temperature was elevated to 35°C. Then 8.66 ml of the
antistatic agent composition 4 prepared in Preparation
Exampie 6 and 0.58 g of the prepolymerized solid catalyst
component (ii) ({A)}-b) prepared in Preparation Example 2 werse

25 added, and the temperature in the system was elevated to 73°C.



L0 4mI stainless steel autoclave thoroughly purged with nitrogen,
500 mlo -%eptane was charged,.the system was purged with ethylene,
20 ml of 1-hexene and 0.27 g of the prepolymerized solid catalyst
compapent (i) ((8):a) > were gharoed, and the temperalure wag elevated
to 55C. It takes approximately 10 minutes until thé temperature reaches
55C aftett thecadditionrof ((A¥-ajtThen3.5anltdkthecantistaticiagents
compasition; 11prepared,in Preparation Example 17.and 0,08 g of the
solid catalyst component (1) 10 ((A)-b) prepared in Preparation Example 1
were dddedasrd the temperaterelir thensystent was etevatetbto 73€.
Ethylenewas, fhen,introduced fo start polymerization. \While cgntinyously
supplying ethylene so that the pressure was maintained at 8.0 kg/cm2-G,
polymetiZatioti was cariductet-for 90 Thintites: At 15 thestertingtion of
the palymerization, the.system was,dgpressurized..the polymer was
removed, and the condition of the autoclave after the polymerization was
observ&ef N atitiesidiof polymers to the autoclave wall or impeller was
found.;20{9227] It should be noted that in this autoclave system, 24.50
mg of Chemistat 2500 and 12.25 mg of diethylaiuminum ethoxide were
présent. [0228] 28 [EXAMPYE L4 O] 'SER2 2% - 112 < 2PolyfiEtizatiol’
methad; (2): Bvaluation:ef palymerizatign.activity= 1010-a1000:-mkstainless
steel autoclave thoroughly purged with nitrogen, 500 ml of n-heptane was
chargdd: th& 5°8)stem WS Pargat #ith ethiyienes 4hd 2o i 6 1shexene
and 066 miyH-06:0mely ofi 2umolib riisebubdaiuminma. weke addeds After
the migdgge was retained at room temperature for 5 minutes, 3.5 ml of the
antistatic agent composition 11 prepared in Preparation Example 17 and
0188 grofdhe solid 10 catalyst component (i) (A) prepared in Preparation
Exam%e 1 v;(eré'_éxdded thereto and the temperature in the system was
elevated 1o 73C. thylene was then introduced to start
polymerizatien:. White contimuously supphying ethylene sothatthetion
pressgng&§@aintainedat8.0kg/cm-G,

Intoa l ?20
n

Inte a 1000 ml stainless steel autoclave thoroughly

20  purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, and 20 ml of l-hexene and
0.06 mi (0.06 mmol) of 1 mol/L triiscbhutylaluminum were added.
After the mixture was retained at room temperature for 5
minutes, 5.05 ml of the antistatic agent composition 4

25 prepared in Preparation Example 6 and 0.40 g of <the



15 polymerization was conducted for 90 minutes.After termination of the
Br-2240 .
polymerization, the system was deprgssurized and the polymer was
filtered, washed, and dried under vacuum at 80C for 12 hours. As a result,
81.3 \g/lpg; th%gglyrg rwas obtained. The activity ratio was 220% 20
relative t6 100% in Comparative Example 7-2. [0229]" it hould be
noted that-irthis: axtoclave system i@ 5O.mgrof Chemistat2500:and
12.25 mg af diethylaluminum ethoxide were present. 25[0230] SE-2240 -
113 - [llrilxatqrﬁepleS y13%/-&1 Case %feggtd%g% rr(?i%(ecd' soI%%%ﬁ%%ecoﬁ%)osrﬁ}é%nts (B)
and (G} tdetirrgcpotymerizatiomo! yrePolymerizatiofimetheehf1uEvaluation
of g OnQJEQIkPJQSe%H%QQIL%VgoWQ!Lﬁ: the Ig&%s%u]r%()ga@ lmsétzgﬁlp(‘!?%:sdsg%eg .0
autoclave thoroughly purged with nitrogen, 500 ml of n-heptane was
chargéel/ the By stémrwas pirged: withrethykenéo 20 tnhdf dtexerféand
0.25 g, of the prepolymerized solid catalyst compopent T, ((A)-a) 19 were
charged, and the temperature was elevated to 55C. It takes approximately
10 min6EE83EATH e 18 petatatenTatied S5E aftertireddditiorief({A)-a).
Then 3541l of the antistatic agent compositian 12 prepared in;Preparation
Example 18 and 0.08 g of the solid catalyst component (i) 15 ((A)-b)
préparéd if Preparaticiy Bxaffiple 1 were added, and the temperature in
the system was elevated to 73C. Ethylene was then introduced to start
polymerization. While continuously supplying ethylene so that the pressure
was maintdined &t'8.6 kglehif- G polymerizatidn Was Coridticted for 90
minutes. After20 the teemination ofsthe pelymerization. the: systemiwas
depressurized, the polymer was removed, and the condition of the
autocl&Ve after the pdimetiZatibh WadobsErved N Hihedish 8t pSlymers
ta the autackave wall ok émpeler wasfaund< 26{0R231].Sk+22406d 14 -
It shogld2 be noted that in this autoclave system, 24.50 mg of Chemistat
2500 4nd 16.35 mg of diethylaluminum ethoxide were present. [0232]
5[Exampke15-2] <Polymerization method (2): Evaluation of polymerization
aCﬂvn¥§;ample 4-11

Case of adding a mixed solution of compeonents (B} and {(C)

20  during peolymerization

<Polymerization method (1): Evaluation of condition of
autoclave wall>

Inte a 2000 ml stainless steel autoclave thoroughly
purged with nitrogen, 1000 ml of n-heptane was charged, the

25 system was purged with ethylene, 40 ml of l-hexene and 0.6 ¢



500 mi o iﬁeptane was charged,.the 10 system was purged with

ethylene, and 20 ml of 1-hexene and 0.06 ml (0.06 carol) of 1 mol/L
triisobutylaluminum were added. After the mixture was retain t room
tompe e B B O oiah 10
preparedsrr BreparationsExample48idrd 0.08geofdtve solid 8icatadyst
component.() (A) prepared,in Preparation Example 1 yyere added thereto
and the temperature in the system was elevated to 73C.Ethylene was then
introdaced to 'start golymerizatiortAWhilé continaoisslyisupplymgaetivylene
soghaithe pressute wassmaintaingd ag8.0kg/em2:G, 20 polymetization
was conducted for 90 minutes.After termination of the polymerization, the
syZtefPwassdepressurized ard e polymereras filteréd=washed = &nd
dried yngley, vacium at.80C for-12; hours. As a.result, 81.1 g, of the polymer
was obtained. The activity ratio was 220% SF-2240 - 115 - [0233] It
should B¥ tiofed that'itrthis atitotidversystém, 224780 iig ‘6f Chethistat
2500 apgk 16.35 ma afdisthylaluminum ethoxide were present..5[0234]
[Comparative Example 8-1] Case of adding only component (B) during
polymBHZafoH “<Polynlefiz 4tfor metHeee (i A Evalustiorr SFEomditiot of
autoclaye.wall=s 10kte-a 1000 ¢ntstainless:steel autociave-thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the system was
purged Wit etAIetia” 20 thi 61°1-HéReRe $Hd 0'08 o BFtfE sofitf chtblyst
compenent:{i}((A)a)jpeepared in-RrepacatiorExampie 4 werencharged,

and the temperature was |
chserved. No adhesion of polymers to the autoclave wall or

Into a 10?94”" stainless steel autoclave thoroughly purged with nitrogen,
n

15 impeller was found.
[0167]

It should be noted that in this autoclave system, $.00
mg of Chemistat 2500 and 1.50 mg of diethylaluminum ethoxide
were present. The molar ratio of diethylaluminum ethoxide to

20 Chemistat 2500 was diethvlaluminum ethoxide/Chemistat 2500 =
0.37.
[0168]
[Example 4-2]
<Polymerization method (2}: Evaluation of polymerization

25 activity>



15 eleglgatzezd to 55C. Then 6.90 ml of a toluene solution (4.06 mg/ml) of
Chemistat 2500 (higher aliphatic amjgde_produced by Sanyo Chemicals
Industries, Ltd.) acting as the component (8) and 0.08 g of the solid
catalyst component (i). ((A)-b) prepared in Preparatio a%xamgle 1 were
added, and ?Ecé 20 t(la%rzqéefgaltursgﬁﬁg 18 system was elevated to 75,
Ethylene awas«then mtrodecedts startqiolyrmerizatior: ANtike gentinbously
supplying ethylene so that the pressure was maintained,at 80 ka/om*G,
polymerization was conducted for 90 minutes. After the termination of the
polymerifatibn{the systenmrwas 25/depréssurizet e polyirer wasd-
removged, and the condition.of SF-2240 - 116 - the aytoclave after the
polymerization was observed. Adhesion of polymers to the autoclave wall
or impeltergwas fodfd."f0235] Shesholilt: be roted that irrthfs sdtoclave

system, 28,00 mg,of Chemistat 2500,was present. [9236] [Corpparative

Example 8-2] <Polymerization method (2): Evaluation of
polymerizafisre 10 attiAtys IFrb*aytD0DMRPRTANIESS stéel aiftclave "

thoroughly. purged with.nitrogen. 500.ml of n-heptane-was gharged.the
system was purged with ethylene, and 20 ml of 1-hexene and 0.06 ml

(006 Aimohcof ¥ Thell/ L Riissbatgi@timifurh’ Were dddetr ts Kfterthe

mixture-wasetained atyoam temperatirefor 5 minutes,6:90-ml.ef &
toluene solution (4.06 mg/ml) of Chemistat 2500 (higher aliphatic amide

producEtPbY Shrfy 8 EHEnTiR IS indisties: k) Aty 3 the“cdmpohent

(B) and;0:R8 g, of the.selid catalyst companent:() (4&) prepared in:20:
Preparation Example | were added thereto and the temperature in the

systen WaS BisVated to 73 EtRjIeiE WS then  ©he  svstem was

15  depressurized and the polymer was filtered, washed, and dried
under vacuum at 80°C for 12 hours. As a result, 141.2 g of
the polymer was obtained.

[0169]
It sheould be noted that in this autoclave system, 5.25

20 mg of Chemistat 2500 and 0.88 mg of diethylaluminum ethoxide
were present. The molar ratio of diethylaluminum ethoxide to
Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 =
0.37.

[0170]

25 [Example 5-1]



introduced to start polymerization.While continuously supplying ethylene
so tha ttFlzezpressure was maintained,at 8.0 kg/cm2-G, polymerization was
conducted for 90 minutes. After 25

termingtionofthepalymerization thesystem was, S¢ i o
depre ) ) r
vacuumat8QCfori2 hoyrs. As a result, 25.6 g of the polymer was
obtaingd, [0227] 5t should be noted that in this autoclaye system, 28.00
mg of Cherdstat 2500 was present. [02365]u[aExampIe 16] Case of
addingamixed selution of components (B) and (C) 10 during
polymerization sPolymerization. method,(1); Evaluation of condition of
autoclave wall> Into a 1000 ml stainless steel autoclave thoroughly
purgedhwith’nittogerr 500N 6f pheptare wasehargedrthie 18zystem
was purged.with.ethylene, 20 ml, qf 1shexene and 0,28 g,of the; ..
orepolymerized solid catali)yst component (iii) ((A)-a) were charged, and
the tefipératiire was élevatetFt6'55C! Ititakesapsrokimatelf 10 niftfutes
until the temparature reaches,Sate.after:the addition, of (A)za). A hen.4 ml
of the 20 antistatic agent composition 11 prepared in Preparation Example
17 and 008y ofthe sdlig catalyst componeht (7 (CATb) prepiied in®
Preparatign Example Lwere.added, andthe tempsaratwrerinthe system
was elevated to 73C. Ethylene was then introduced to start
polymétiZdtion. While continuously 25 supplying ethylene so that the
pressure was maintainec.at B3 0:19F-2240,1 1 1.8 - kglem 2-0s palymerization
was conducted for 90 minutes, After the termination of the polymerization,
the sy&tefii WAS d8TessiliZ84, the polyntér Was Femsved ant e
canditienOftheautoctavecafter e pobmerzationwas.obsepmd: No 5
adhesion of polymers to the autoclave wall or impeller was found. [0239]
It should B Hoted that 7 this atoclave systens. 28 00 fig of Chemistat
2500 ane714.00 mg of diethylaluminum ethoxide 10 were present.

tem was SF-2240 - 117 -
n of ents Bl .a

[0172]
[Example 5-2]
20  <Polymerization method (2): Evaluation of polymerization
activity>
The same operation as Example 4-2 was conducted except
that 5.47 ml of the antistatic agent composition 3 prepared
in Preparation Example 7 was added Instead of 3.00 mli of the

25 antistatic agent composition 1 in Example 4-2. After



[0240 )ngxzaﬂ;ple 17-1] Case of /adding a mixed solution of components (B)
and ( uring polymerization 15_<Rplymerization method (1): Evaluation
of condition of autoclave wall> Into a 1000 ml stainless steel autoclave
thorout%tm/_ IPaL‘lcr%%d Woi':[Eh niErq@gen,OSIOO gll gf _n-heptaégg was %harged,sthe
system was purged with ethylere, 30 f of L-Hexene and’0.30 g 20°of the
prepobmerized: selid:cataly st component:(iii) {{Ad-aywere. chrargedsand

the temperatue was elavated 0,356, L takgs approximately 10 miutes
until the temperature reaches 55C after the addition of ((A)-a). Then 4 ml
of the amntistativeagent comipasition 12 prepared in Preparation 25 Example
185anq0q.g§ g of the solid catalyst component (i) SF-2240 - 119 - ((A)-b)
prepared in Preparation Example | were added, and the temperature in the
system wastelevated te 73C:JEthylene wasstherrintrodueed-to-start®
polymerization, \While continiausly sypplying.ethylene sq that the;pressure
was maintained at 8.0 5 kg/cm2-G, polymerization was conducted for 90
minut@§r Aftér I teriftthdtidr of the” polyMerization the system wds
depressurized. the,polymer; wasremaved, and the condition.obthe -
autoclave after the polymerization was observed. No adhesion of polymers
td the &uitbclave wall or impeller was 10found. [0241] It should be
noted thaf4dn this autoclave system, 28.00 mg of Chemistat 2500 and
18.68 mg of diethylaluminum ethoxide were present. 15[0242] [Example
17-2] <B6fimerfzation method (2): Evaluation of polymerization activity>
Into a 4:0Q0 4nl stainless steelbautackave theroughly-20purgedwithc)
nitrogen, 500 ml of n-heptane was charged, the system was purged with
ethyleR& & 20 6P RBxene and 0.06 ml (0.06 mmol) of | mol/L
trisobutylalumdnum-wereradded  Aftexthe.mixture wasdsetained atoom
temperature for 5 minutes, 4 ml of the antistatic agent composition 12

autoclave wall>

prepare

The same operation as Example 4-1 was conducted except
that 10.08 ml of the antistdtic agent composition © prepared
in Preparation Example 8 was added instead of 5.14 ml of the

20 antistatic agent composition 1 in Example 4-1. After the
termination of the polymerization, the condition of the
autoclave after the polymerization was checked. HNo adhesion
of polymers to the autoclave wall or impeller was found.
[G6175]

25 It should be noted that in this autocclave system, 9.00



25in Iggggza}lrgation Example 18 and 0.08 g of the solid catalyst SF-2240 -
120 - component (i) (A) prepared in Rreparation Example | were added
thereto and the temperature in the system was elevated
to73C,Ethylenewastheninproduced {pstart palymerfzalion WhIg . ...
contlnugously suppfylng ethylene so
thatthepressurewasniaintainedat8 Ok gicmi2-Gy polymerization Wwasto

COﬂdU&;g&g%g%OMglU&ggéﬂe rhylalu.minum ethoxide/Chemistat 2500 =
terminationofthepolymerization,thesystemwas depressurized and the

polymeridas filtered, washed, and dried under vacuum at 80C for 12
hours. As g result, 61.2 g of 10 the polymer was obtained.The activity ratio
was 239% relative to 100% in Comparative Example 8-2. [0243] It
should¥¥eétedthat in this autoclave system, 28.00 mg of Chemistat

2500 apd 18.68 mg,of diethylaluminug), ethoxide 15 were present. [0244]

[Example 18-1] Case of adding a mixed solution of components (B) and
(C) ddfing Pakymerization 20 <Polymerization method (1): Evaluation of

condition of;autogclave. wallz.Into.a1000 mlstainless steel autoglave
thoroughly purged with nitrogen, 500 ml of n-heptane was charged, the
sySterh*as’ plirged With"&tHiletié= 2608 niPeF 1- 1Texéne dhd cogPg s

in Preparaticon Example 8 was added instead of 3.00 ml of the

antistatic agent compositicon 1 in Example 4-2. After

termination of the polymerization, the system was

depressurized and the polymer was filtered, washed, and dried
15 under vacuum at 80°C for 12 hours. As a result, 110.6 g of

the polymer was obtained.

(01773

It should be noted that in this autoclave system, 5.25

mg of Chemistat 2500 and 7.00 mg ¢f diethylaluminum ethoxide
20  were present. The molar ratic of diethylaluminum ethoxide to

Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 =

2.94.

(01781

{Examplie 7-1}

25 Case of adding a mixed solution of compenents (B} and ()




25 of thezez%d catalyst component (i) ((A)-a) prepared in SF-2240 - 121 -
Preparatlon Example 1 were chargeg, and the temperature was elevated
to 55C. It takes approximately 10 minutes until the temperature reaches
55C agter the aj(_jdlyroln of, ng) -a) Then 4 ml of the antistatic agent

comp osition 11 “EFep“aTeéﬁn 5 Preparation Example 17 and 0.08 g of the
solid Gat&hyetreemwnemﬂ(h)oe(A)tb) prepared-irvPregaration Exampie 1
were added, and the temperature in the system was elevated to 73C.
Ethylene was then introduced to start polymerization. While continuously
supplying Etiylere serthatitie pressemelwas 10-aTaintaiietkat 8:6-rt
kglem2:G, polymerizationwas conducted for 29 minutes. After the. .
termination of the polymerization, the system was depressurized, the
polymer s tethoved: amd the ¢onditin oftieautdclavé aftepthéene
polymerization was ghseryed. No.adhesion.of palymets to the autoclave
wall or 15impeller was found. [0245] It should be noted that in this
autocla/&gstérn, 28.00 tng of Cherfiistat 2500°ant14.60'mg of e
diethylalumipum.ethoxide were.present, 200246/ [Example 18:2] .,

<Polymerization method (2): Evaluation of polymerization activity>

INtd aStrmMFStin8ss steet Wufdelaie tHordagfty 25 Barged With nitrogen,
500 micaf;prheptane was charged, the SF-2240 - 122 - system was
purged with ethylene, and 20 ml of 1-hexene and 0.06 ml (0.06 mmol) of 1
mol/L triisobuti8lifhikEri Wete"tided. Afer th PRI WaS Tetdindd at
room tempetatdtefor 2aminutes, 4 ml-of e antistatic.agent eemposition
11 prepared 5in Preparatlon Example 17 and 0. 08 g of the solid catalyst
compbrent[ij &Y preparéd i Preparafion Examipls I Wefd 3dd&d thereto
and the.demperatere |ﬁaﬂﬂe1&yst§emwa5ueleatatedcte/a’%1£mylem was
then mtroduced to start polymerization.While continuously supplying
ethylene 50 10 thatthepressurewasmaintainedat8.0kg/cm2-G,
polymetization was conducted for 90 minutes.After
termlnﬁtlonofthepquymerlzatlon thesystem was depressurized and the
polymer Was filtered, washed, and dried

<Polymerization method (2): Evaluation of polymerization

20 activity>
The same operation as Example 4-2 was conducted except
that 7.52 ml of the antistatic agent composition 7 prepared
in Preparation Example 9 was added insitead of 3.00 ml of the
antistatic agent composition 1 in Example 4-2. Afrer

25 termination of the poelymerization, the system was



under vacuum at 80C for 12 hours. As a result, 85.3 g of 15 the polymer
was o%talned.The activity ratio was 333% relative to 100% in Comparative
Example 8-2. [02471 It should be noted that in this autoclave

system, 28.00 mg of C istat 2500 and 14.00 of diethylaluminum
o B W e e At e oy bt
adding'only esmponrent{B) doring polymeriZatien =Polymébizdtionahethod
(1): E%%LU%H'?QQQE ¢ondition of 25 autoclave wall> SF-2240 - 123 - Into
a 1000 ml stainless steel autoclave thoroughly purged with nitrogen, 500
ml of ithéptane was charged, the system was purged with ethylene, 5 ml
of 4-hexene.and.0,24.9 of the prepolymerized,solid catalyst component (iii)
((A)-a) 5 were charged, and the temperature was elevated to 55C. Then
1.72 miFofa tofoene soltitton™@.06 gty otiCHeristat 2508 (higher

aliphatic. amide produged.Ry.Sanye Chemicals Jndystries. Lid,) acting as
the component (B) and 0.15 g of the prepolymerized solid catalyst

compSnBHtaRA- (ALb)“E0 préparet! - Préparafibif Exarfipiésts wete™
added; and the temperature in the system was elevated to 73C. Ethylene
was then introduced to start polymerization. While continuously supplying
eﬂ?yleﬁ%l%?d that the pressure was maintained at 8.0 kg/cm2-0,
polymetization was conducted for 90 minutes. After 15 the termination of
the pole/merization, the system was depressurized, the polymer was
remo ! ’e d it xed gsolution, o erponent '-"-_ 5 c
observed: Noadhesiea:atpolymers to the autoclave wall or impeller was
found. 20(0249] . It should be noted that in this autoclave, _s%/stem 7.00
mg of Chemistat 2500 was preset. [0250] [Cbmparative 1“I'i_ji%iélrﬁféleOfo-l]
255Case:ofladdinglonly component (B) during polymerization SF-2240 -
124 - <Polymerization method gls):Egig%LLﬂgtigplof condition of autocLatl;ve

me OpeIaL on W &) (9 d exce
I|> Sa. kS as conducte
Wa

that 8.73 ml of the antistatic agent composition 8 prepared
in Preparation Example 10 was added instead of 5.14 ml of the
antistatic agent composition 1 in Example 4-1. After the
20  termination of the polymerization, the condition of the
autoclave after the polymerization was checked. No adhesion
of polymers to the autoclave wall or impeller was found.
[0183]
It should be noted that in this autoclave system, 12.00

25 mg of Chemistat 2500 and 6.00 mg of diethylaluminum ethozide



Into a 1000 ml stainless steel autoclave thoroughly purged with nitrogen,
500 mi of %%%eptane was charged, the b system was purged with ethylene,
5 ml of 1-hexene and 0.15 g of the prepolymerized solid catalyst
component (v) ((A)-a), prepared in Preparation Example 14 were charged,
o T v atire tae BBeatoi & BRI LT o S tltor
solutionf.06:megnil) efsChiemistat 2800~ higher adiphatics1&-amide =
producegd by Sanyo Chemicals Industries, Ltd.) acting as the component
(B) and 0.25 g of the prepolymerized solid catalyst component (v) ((A)-b)
prepatédtiti Preparation Example 14 were added, and the temperature in
the sysiem was, gj?vated to 73C.Ethylene_ was then introduced to start 15
polymerization.While continuously supplying ethylene so thatthe pressure
wasmaintairedat80kg/em2eG, polymériZatiohwwas Eordlicted for 50
minutes.After the terminationofthepolymerization,thesystem was
depressurized, the polymer was removed, and the condition of 20 the
autoclave after 1Fe potgrieHzation Wagrébstrvet: Neadhesivrrof polymers
to the autodiave wall pr.impelierawas found. [0283]. : «10n It Shaulc be
noted that in this autoclave system, 7.00 25 mg of Chemistat 2500 was
présent. SFE2230 o 35500257 [ComparatiVeé Exarmplé-16-21 °f e
<Polymerization methed ) Evaluation of polymerzatianzactivigezsinto a
1000 ml stainless steel autoclave thoroughly purged with nitrogen, 500 ml
of n-hEPtAHE WES chdrged the &§STBM Was ptrgedifith 8tfYy8ne, dfid 5 ml
of 1-hexeneand.0:06-m(Q.Q6 mmel)of :malldrisebutylalsmintruwere
added. After the mixture was retained at room temperature for 5 20
minutd& 1 72 MF6f & tSiliend oluitidl 14 06 Wigimly 8t Chemistat’2500
(highernaliphgtie amidepradueed by Sanyo Chemicals Industries, Ltd.)
actingga%tpe component (B) and 0.15 g of the prepolymerized solid
catalys% cdr%ponent (V) (A) prepared in Preparation Example 14 were
added thereto andithed ;:temperatureinthe system:was elevated to 73C.
Ethylene was then introduced to. start pol rization. While continuously
et e S A N ey
polymerizatiorswas conducted for:90 niinttesvAfierterminstionef the
polymerization, e system was 20 depressurized and the polymer was
filtered, washed, and dried undér vacuum at 80C for 12 hours. As a result,
38.5 glefthe polymer was obtained. [0253] It should be noted that
in this gutqc¢lave system, 7.00 25 mg of Chemistat 2500 was present.

[Comparative Example 3-~1]

Case of adding only component (B) during polymerization

25  <Polymerization methed (1l): Evaluation of «condition of



SF-2240 - 126 - [0254] [Example 19] Case of adding a mixed solution of
compSﬁé‘?ﬁ%o(B) and (C) during palymerization 5 <Polymerization method
(1): Evaluation of condition of autoclave wall> Into a 1000 ml stainless
steel autoclave tharoughly purged with nitrogen, 500 ml of n-heptane was
chargéd; the &ystem was purged with ethylene, 5 ml of 1-hexene and 0.28
g 10 of the prepolymerized solid cataly stscommponent @i} ((Aja)were
charged, and the temperatur s elevated to 55C. It takes approximately
10 miRGiSe Ut he emperatire réaches S5C afer the additon of ((A)-a)
Then tuvieof the antistatic @gentcenmposition b1 prepaned indPreffaration
15.Example. 17-and 0.15 g of the, prepolymerized solid catalyst,component
(v) ((A)-b) prepared in Preparation Example 14 were added, and the
temperaturecih the systermnas efevated t6 78€cEtHyere wasithene
introdyced to start palymerization, While cantinuously supplying ethylene
so that the pressure was 20 maintained at 8.0 kg/cm:2-G, polymerization
was contiiéred for 90 mirttes CAfter theterniihation iof thiespolyifierization,

the system was depressugzed,{he pelymer was remaved, and the. |
condition of the autoclave after the polymerization was observed. No

adhesléh-of polymersito thgtautiave wallfor 25 impefiér was foutid.

SF-224Q 5 24+ 10253k 14 tshoyld be poted thatin this autoclaye system,
7.00 mg of Chemistat 2500 and 3.50 mg of diethylaluminum ethoxide were

present 5256 TERaMER 20-1] Case ofdddiiy a hixEdSoItition of
companents (B)rand(C) dutingpolymerization pusPolymerizatign:,
method (1): Evaluation of condition of 10autoclave wall> Into a 1000 ml
stainle’SS StaE"dutotlavé tHordigHIy pargEd with Hittdgerf"B0G M &
naheptane:was chargesk the systerp-was purged-with ethylene -5 mlof
1-hexene and 0.15 g of the prepolymerized solid catalyst component (v)
((Ao_afg/cmt—G, polvimerization wag conducted for 90 minutes. After
the termination of the poiymerization, the system was
depressurized, the polymer was removed, and the conditiocn of
the autcoclave after the peolymerization was observed. No
20 adhesion of polymers to the auloclave wall or impeller was
found.
[0187]
It should be neted that in this autoclave system, 24.00

mg of Chemistat 2500 was present.

22 [0188]



15 prepared in Preparation Example 14 were charged, and the
tempe attré“was elevated to 55C. tgakes approximately 10 minutes until
the temperature reaches 55C after the addition of ((A)-a). Then 1 ml of the
antlstatlc agent composmon 11 prepared in Preparation Example 17 and
0.15 g-6f the Y0 Prepdiiimienzeld solid catalyst component (v) ((A)-b)
preparedin-Preparationn&xample 114 were:added, anddhe-temperature in
the system was elevated to 73C.Ethylene was then introduced to start
polymerlzatlott While continuously  supplying ethylene so that the
pressure was Mmaintained-dat 8:0:25 kg/cmi2z&, polymerization was: 1y
ducted for 9 mlnutcegse Aft% SE-2240 - 128 the termlnatlgn QLthe
merlzatlon e systém ‘was depressurlze “the poslymer Wa's removed,
and they eomdition oftirel autoclavevatter theqaolymzenpatl@rmwaseob@erved.
No adhesion of polymers to.the aytoclave wall or impeller was Sfound.
[0257] It should be noted that in this autoclave system, 7:00 mg of
Chemistat2500 aridt3.50 mg of<dretindakmmirnam etivoxide were present.
10[0258] [Example, 20:2] sPalymerization method (2); Evaluatiop.of,
polymerlzatlon activity> Into a 1000 ml stainless steel autoclave
thdroughie purgiedavith Aitiby el 580 Trof Hvaptane Was cirargee:the
system was, purged with, ethylene..and 5;ml of. 1-hexane;and 0.06.ml (0.06

mmol) of 1 mol/L triisobutylaluminum were added.
{B} and 0.40 g of the prepolymerized solid catalyst component

{ii) (A} prepared in Preparation Example 2 were added thereto

and the temperature in the system was elevated to 73°C.
15 Ethylene was then introduced to start polymerization. While

continuously supplying ethylene sc  that the pressure was

maintained at 8.0 kg/cm®-G, polymerization was conducted for

90 minutes. After termination of the polymerization, the

system was depressurized and the polymer was filtered, washed,
20  and dried under vacuum at 80°C for 12 hours. As a result,

90.4 g of the polymer was obtained.

[0189]

It should be noted that in this autoclave system, 14.00
mg of Chemistat 2500 was present.

25 {01801}



After the mixture was retained at room temperature for 5 minutes, 1 ml of
the antistatic agent composition 11 prepared 20 in Preparation Example
17 and 0.15 g of the prepolymerized solid catalyst component (v) (A)
prepareEd in fre oaration Example 14 were added thereto and the
tempefatire in the system was elevated to 73C. Ethylene was then
introdueed to startipelyimertizaticaiWhile continueusty supplying ethylene
25 so éggnthe grese%gggtW%S maintained at 8.0 kg/cm2-G, SF-2240 - 129 -
polym cted for 90 minutes.After

termingtid ofthepolymenization, thiesystem wascdepressurizediand the
polymer was filtered, washed, and dried under vacuum at 80C for 12
hours. As a result, 59.3 g of 5 the polymer was obtained.The activity ratio
was 154% Tedativector1©0% tn Goniparative! Exarmplech0=2:40258ept It
should e noted thatin this autaclave system, 7,00.mg,of Chemistat 2500
and 3.50 mg of diethylaluminum ethoxide 10 were present. [82§0]
[Examiple’ 2Ft 'Case of+ateing'a miixedsolution=ef compdnentsoByand (C)
during, polymerization. 15.sRolymerizatign method (2); Evaluation, of

polymerization activity> Into a 1000 ml stainless steel autoclave
tHdTOL&jﬁﬂ}natiOﬂ of the polymerization, the condition of the

autoclave after the polymerization was checked. No adhesion
of polymers to the autoclave wall or impeller was found.
(0191}
It should be noted that in this autoclave system, 9.00
15 mg of Chemistat 2300 and 12.00 mg of triiscbutvlialuminum were
present. The molar ratio of triisebutylaluminum to Chemistat
2500 was triiscbutylaluminum /Chemistat 2500 = 1.93.
{0192}
{Example 9-21}
20  <Polymerization method (2): Evaluation of polymerization
activity>
The same operation as Example 4-2 was conducted except
that 5.88 ml of the antistatic agent composition 10 prepared
in Preparation Example 12 was added instead of 3.00 ml of the

25  antistatic agent cemposition 1 in Example 4-2. After



purged with nitrogen, 500 ml of n-heptane was charged, the system was
purgeay\ﬂﬁﬁﬁz%thylene, and 5 ml of 1-hexene and 20 0.06 ml (0.06 mmol) of
1 mol/L triisobutylaluminum were added. After the mixture was retained at
room ttemrp_er%t_ure forf5 mtirgutes, 1l ml of thte_ antista'gic agen'gC composition
12 prepared’in Breparation Exaiiplé T84t 015 § 6f thé”frépolyiiérized
solid catalyst.coryponenti¥) {A)vprepared intRreparationd2S=Example 14
were added thereto and the temperature in the SF-2240 - - system
was ei&?ﬁi‘e& T 73" tP1yﬁerjgfiérvf/;*)agsgtﬁl(lalhS introsolljice}z:aStléz)i*‘:s'ta%tjré)"cg §7et
polymerizatiormeWhie continaously supplying ethylene so that the pressure
was maintained at 8.0 kgkom2-G, polymerization was conducted for 90
minutes. After 5 termination of the polymerization, the system was
depressuriZeds=and thépolymeérwas filteréds washedyyanedried under

vacuum af,80G for 12 howrs, As A fesult, 44,0 g of the palymer was,

obtained. The activity ratio was 114% relative to 100% in Comparative
Example02. 10{0261}- raitshould-besrioted thaiimthiscatiterlave
syster; 7,00, Mg, of Chemistat, 2500 and, 4,67, mg,qf dietgylaluminum
ethoxide were present. [0262] 15[Comparative Example 11-1] Case of
adéling Ol component (B) during polymerization <Polymerization
methogd:(1)..Evaluation of condition of autoclave wall> Into a 1000 ml
stainless steel autoclave thoroughly 20 purged with nitrogen, 500 ml of
n-hepfaié-was cliarged, tHe Sy stewas purgetPiith Ethilend’ .08
the soligd-catalyst,compenent (i) ((A)-a) prepared in Preparation Example 1
was charged, and the temperature was elevated to 55C. Then 5.17 ml of a
toluen&" SoTlifiof {4-6% nf§F b of Ehenti&tat®?500 25(highet afiphatt amide
preduced-by-Sanyo:€hemicals SF-2240 - 131 -

In Examples 1i0-1, 10-2, 11-1, 11-2, 12-+1, and 12-2 and

AMaS

Comparative Examples 4-1 and 4-2, a prepolymerized solid
catalyst component (ili} was used as the solid catalyst
component for olefin polymerization (A). The prepolymerized

20 solid catalyst component (iii} was prepared by drying the
prepolymerized solid catalyst component (ii} prepared in
Preparaticn Example 2 at room temperature and reduced
pressure into a powdery catalyst and storing the powdery
catalyst in a nitrogen atmosphere.

25 [0185]



IndustSrL(a_s2,2[;(§d.) acting as the component (B) and 0.14 g of the solid
catalySt component (i) ((A)-b) prepargd_in Preparation Example 1 were
added, and the temperature in the system was elevated to 73C. Ethylene
was then ir}trgducegotgo 5 start qux{nerizatiorl. While continuously
supplying ethylerie §0 thal thé Pressife Was maintained at8-0Kgémn2-G,
polymerizationiwas conductetofor 80 mintHescAfterthe charged, the
terminationofthepolymerization,thesystem was depressurized, the polymer
was resriﬁg%d‘faasnﬂlgﬁggcgh% |ti%ﬂnh§c’)$ef/8’th{;01 é“&té’gaf\féeé‘ﬁg‘? the °*°9
polymeftizationrwas whserved:cNoiachesion cl-pplymers toithe auteclave
wall or Jmpeller was found. [Q263], . ..., It.shopld.be npted.that in this
autoclave system, 21.00 15 mg of Chemistat 2500 was present. [0264]
[Compafative BXarnplesl1i2} <PReolymerizatienomiettrod {2 Evaleration of
polymerization activity>, 20intg a 4000 mi stajnless steel autaclave, ,
thoroughly purged with nitrogen, 500 ml of n-heptane was charged, the
systerfrivas purgetpwith ethylene, anlé'0m06 rmik{0.084%mol) efl nidt/L
triisobutylaluminum was added, After.the mixture was refajned at room
temperature for 5 minutes, 5.17 ml of a 25 toluene solution (4.06 mg/ ml)
of Chéffistab 2500°(Higtters 'S 2401 82 t diphaliel &miths Produeed by
Sanya Ghemicals ipdustries, Lid.). acting.as.the.component.(B) and0.14 g
of the solid_catalyst component (i) (A) prepared in Preparation Example 1

were S8 the FEIe E e TR riperattrfaditthésy e iraseledatéd 5 to
93C.EBthylenerwasthenintrodueed tostard.-pelymerization. Whilen,  yas

continuously supplying ethylene so o
thatth8%%%%%%\%%m‘%ﬁt8?ﬁ%8ﬁ*@ﬁg7&ﬁ?ﬁ?@, FORymeriZation Wase®

conducted for Q0-minutes AfteE polymerization was observed. No
adhesion c¢f polymers to the autoclave wall or impeller was
found.
[01%6]
Tt should be noted that in this autoclave system, 9.00
20 mg of Chemistat 2500 and 3.00 mg of diethylaluminum ethoxide
were present. The molar ratio of diethylaluminum ethoxide to
Chemistat 25300 was diethylaluminum ethoxide/Chemistat 2500 =
0.73.
[0197]

25 [Example 10-2]



terminationofthepolymerization,thesystemwas 10 depressurized and the
polymgr“\%?ég filtered, washed, and“dggeg under vacuum at 80C for 12
hours. As a result, 89.7 g of the polymer was obtained. [0265] It
should be noted that in this autoclave system, 21.00 15 mg of Chemistat
2500 Was ‘Presént: 0266] fExample 2571] Ealkse ofoédo‘fﬁb’“gerrﬁ&aet ‘Solution
of comparents (B) and (C) dubing_polymerization 20 <Polymerization
method (1): I%valuatliogloof cl:oncéiti,on of augzoclave wall> Into 19091{11I
stainless stéél alitoclave %hor%uaglﬁll;??)surﬁe?ﬁvitﬁuﬁ ﬁ(rzéaéen, ml o
n-heptane=was chargedsthe system was-purgethwitlz ethytene].0.08 g of
the solid cafalyst 25 compopent. (), (4-a) prepared in.Prepaation,
Exampfe was SF-2240-133 - charged, and the temperature was
elevated toB55C. itakes apbroximatehy 16 Minute s ontibthe: tenagerature
reaches 55C after the addition of ((A)-a). Then 3 ml of the antistatic.agent

wag ret room emper

composition 12 prepared in Preparation Example 18 and 5 0.14 g of the
solid catatyst.compbneht @) ((A*)Eb)_ preparetrin PreparationExample |
were added, and the, temperatyre in_the system was elevajed,fo .

73C.Ethylene was then introduced to start polymerization.While
conhtineroushyrsup piyint thylene st thvarthepiedsife Wals ramedifred at
8.0

thersto and the temperature in the system was elevated to
73°C. Ethylene was then introduced to start polymerization.
While continuvously supplying ethylene so that the pressure
was maintained at 8.0 kg/cm®-G, polymerization was conducted
15  for 80 minutes. After termination of the polymerization, the
system was depressurized and the polymer was filltered, washed,
and dried under vacuum at 80°C for 12 hours. As a result,
147.1 g of the polymer was obtained.
[0158}
240 The physical properties of the obtained poclymer were
determined. MFR was 0.17 g/10 min, the density was 827 kg /me,
and the bulk density was 389 kg/m°.
{0199}
It should be noted that in this autoclave system, 5.25

25 mg of Chemistat 2500 and 1.75% mg of diethylaluminum ethoxide



10 kg/cm2-G, polymerization was conducted for 90 minutes. After the
termindtiéh'df the polymerization, the, system was depressurized, the
polymer was removed, and the condition of the autoclave after the
polymerization was observed. No adhesion of polymers to the autoclave
wall oFiip8REthas TBfolRt (0267 °F 8hoUid BENoted thatth s
autoclayve systenms21.0Q mg-of Chemistat 2600 andc14.00-mgobo =
diethylaluminum ethoxide were present. 20[0268] [Example 22-2]
<Po|yrorie73ﬁ'zation method (2): Evaluation of polymerization activity>

Into a &Q06; ml stainless steel autoclave thoroughly 25 purged with
nitgogeg, 500 ml of n-hegteagglwas charged, the SF-2240 - 134 - system
was pUrged With' &thyiehe; and 0.06 ml (0.06 mmol) of 1 mol/L
triisobctytakmintims\vas sadded-Afterthetmiture-weas retained at room

tempeggtgre for 5+minutesd.?é dmI f)t:he&gtlisg%t:jgnagg tcc%m#(gsitiona%z

n Tlon

preparea in rlézﬁé?gﬁonm%LExamp e 18°and 0.14 g of the solid catalyst
compenentl@y{Apprepared in Preparation Example 1 were added thereto

and the temperaturé Jp.the. system,was elevated fo, /3G, Ethyleng was
then introduced to start polymerization. While continuously supplying
eflylerersoithvat theipressure ildls mairftaineebat8.0:49 kireas2-Gthe

polym g%%ﬂ%W%ﬁrggg%%eqtf%@%migwl;%s-o/z\ﬂle.rh@@mnmoe Qhthe

polymerization, the system was depressurized and the polymer was
filteredwashees:randdried Lridervaetricat SOCfs 12 hiburs! ‘A a’result,

103.2 g of the palymerwas obtained., Ihe activityfatio was; 41.6%:L5
relative to 100% in Comparative Example 11-2. [0269] It should be

noted that irfthisfautodlave sy sten - 21200 mifof e iemistat 2506%8Rd
1400 me.of diethylaiuminum ethoxide.were Prasent.28[0276] sanyo
[Comparative Example 12-1] Case of adding only component (B) during
polymérizdtioh® <Bolytherizatio mefiod el ) Evarutioh 6f Conditior of
autoclaveywallx 25late.a00Rmlstaistless steehattockaye-tharoughly
SF-2240 - 135 -
({A}-b) were added, and the temperature in the system was
elevated to 73°C. Ethylene was then introduced to start
20 polymerization. While continuously supplying ethylene so
that the pressure was maintained at 8.0 kg/emi-G,
polymerization was conducted for 90 minutes. After the
termination of the polymerization, the system was

depressurized, the polymer was removed, and the condition of

25 thne autcclave after the polymerization was observed, No



purged with nitrogen, 500 ml of n-heptane was charged, the system was
purgetf with ‘ethylene, 0.30 g of the prepolymerized solid catalyst
component (v) ((A)-a) prepared in Preparation Example 14 was charged,
and the temperature was elevated to 5 55C. Then 3.45 ml of a toluene
solutiGA’ .08 nig/ A B Ehémistat 2860 (RiGh&r Aliphatit it Bidduced
by Sanya.&hemicals Industries, Ltd.) acting as the component (B) and
0.15 g of the prepolymerized solid catalyst component (v) ((A)-b) prepared
in Preboa%r%on Example 14 were added, and 10 the temperature in the
system wast.elevated to 43CGsEthylene wassthendntreduced ¢0,starto
polymerization. While cpontinuouglgl sutpplying ethylene so that the pressure
was niSintained 5t8:0 Kg/ciiz-& Polimerization was conducted for 90
minutesz#¥fter the termination of the polymerization, the 15 system was
depresgurizedﬁﬂ_thée )E)ol mer was removed, and the condition of the
autoclave after the p% fmerlzaﬁon was observed. No adhesion of polymers
to the auteekaveavalhordmpellerwas found2§0271p20Itshoald 43¢ noted
that inathiﬁsv?ytgclave system, 14.00 mg of Chemistat 2500 was present.
[0272) f&bm“ﬁ’arative Example 12-2] <Polymerization method (2):
Evaluation of-polymEerization 26:actrdty>siSF122402c186 - thodmeray1000
mi stainless sfeel aytpclave theroyghly: purged with nitrogen, 500 ml of
n-heptane was charged, the system was purged with ethylene, and 0.06
ml (0.86sthoty of - rasl/Lv tilsotbwkalamingm AV as adél et PAfEE tHe <
mixturg was .5 retaingd at raom temperature far, 5.minytes., 3,45l of a
toluene solution (4.06 mg/ ml) of Chemistat 2500 (higher aliphatic amide
produdétrby ‘Sanyd*Chemicals iddastie s LEPYachiy &S tHePcoftpohent
(Byang;0.13.9 of the prepelymerized solichcatalyst campanant () (A)
prepared in Preparation 10 Example 14 were added thereto and the

tempetattire inltheSysteri Wad eatedto FE EtAYIene wak T
introdugced.tq startpolyrerization. While continueysht supplyirg-ethylene
so that the pressure was maintained at 8.0 kg/cm2-G, polymerization was
conductedfir 80 niidted” AREFIS t&tMTTALIOH Of the" poiymEHZAtIGH the
system:was depresswized-and thepalymeewassfiliesed; washeds aad
dried under vacuum at 80C for 12 hours. As a result, 38.4§ of the Qolymer
wak oBESired 1057 31°201 Sholid e ot thatin this Ait6elave System,
14.00 pag.at Chemistat 2600 svaspresent. [027d4]Examplen2844 sLase
of adding a mixed solution of componentsiquQdan%t(C) 8253 dlﬁy)gmz—c;,

Et .. the pressure Was mainta
polymé?lzatlon :
polymerization was conducted for 80 minutes. After
termination of the polymerization, the system was

25 depressurized and the polymer was filtered, washed, and dried



SF-2240 - 137 - <Polymerization method (1): Evaluation of condition of
autocfiVéAtall>  Into a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n- heptane was charged, the 5 system was
purged with ethylene, 0.30 g of the prepolymerized solid catalys

comp8TiEitt (FFRARY2R) Prépatedh BreparafiGn®Exaiple ﬂls\f\%;S? charged,
and the depaperature was:elevated to 55C. It takes approximately 10
minutes until the temperature reaches 55C after the addition of ((A)-a).
Then 10 %’ Ml of the antistatic agent composition 11 prepared in
Preparation:Example:l7 ang&.45 ¢ ofithenprepolmerized selid catalyst
component (v) g(A) bg prepared in Preparqctéon Example 14 were glded
and the teMperaturé in the System was élevatéd 1o 73¢& Ethylens was then
introduced ie stant 1bpolymesizationsWhile continuously supplying
ethylene 0 thatthe pressure wasmaintained at8.0kg/cm2-G,
polymerrzatron was conducted for 90 minutes.After the
terminatioriofthepolymerization thesystermwas depressurizedrthé Bélymer
was remO\rze(g1 and tnezgppdltlon of 20 the autoclave after the
polymenzatron was observed. NO adhe5|on of polymers to the autoclave
will or ¢a9aeller was found. [0275] It should be noted that in this
autoclfé/e si;ﬁstelrpﬂ]ﬁ 00 25 mg of Chemistat 2500 and 7.00 mg of
diethyla Iumrnum ethoxrde SF 2240 138 were present [0276] [Example

activityz, anct nt@ a %990@@1;@&1,@% %EQGBQMQ& gygrbgr%qlaty purged

with nitrogen, 500 ml of n- heptane was charged, the system was purged
with etfigferier &id 0706 HINT 06! Mmool '6f 12HGHL tHisobitytahimintim was
added, After.the jpixture was 10 retained at room temperature for 5
minutes, 2 ml of the antistatic agent composition 11 prepared in
Preparation Exafipte f7°and 0715 of the? prepblynietized sdlid cifdlyst
compenenthd«(A)-prgparedin Preparation Exarple-i4were-added:

thereto and the temperature in the system was elevated
composition 9 prepared in Preparation Example 11 and 1.26 ml

of a toluene solution (4.06 mg/ml) of a higher aliphatic
20 amide (trade name: Chemistat 2500 produced by Sanyo Chemicals
Industries, Ltd.) acting as  the component (B) ware
sequentially added instead of adding 2.22 ml of the toluene
solution (4.06 mg/ml) of the higher aliphatic amide (trade
name: Chemistat 2500 produced by Sanyo Chemicals Industries,

25  Ltd.)} acting as the component (B) in Comparative Example 4-1.



15 to73C.Ethylenewasthenintroducedtostart polymerization.While
contintfodély supplying ethylene so thatthe
pressurewasmaintainedat8.0kg/cm2-G, polymerization was conducted for
90 minutes.After terminationofthepolymerization,thesystemwas 20
depred§tiifzédandTheoRmer was fifteréd, \iaistiBd, aifd drisd uiitfer
vacuumat: 80Cifen 1 2 hoys vAs - asesulin85H g-0f thespolymer was:
obtained. The activity ratio was 223% relative to 100% in Comparative
Exampi§ 12251097725 stidtiPBe Roted that in this Alfociave syStem,
14.00 2 &fc224 00+ 139 yurg of Chemisiat 2500 andl7 00 mgeofer was
diethylaluminum ethoxide were present. [0278] [Comparative Example
13°1] 5°C4se of adding only component (B) during polymerization
<Polymerization method (1): Evaluation of condition of autoclave wall>
Into a 1000 ml stainjess steel autoclave thoroughly purged with nitrogen,
500 ml of nI-heSpﬁt%Jrl}iéJ v%sngﬁea?g gﬁtthjén 16D§§/S?e9rcno%/%§‘§ep5¥58%m{/vi%h i
ethylene,8 mtofiithexane and 0.15 gofthe! solid catalystrconipanent (vi)
((A)-a) prepared.in Preparation Example 15 were.charged. and the.,
temperature was elevated to 55C. Then 6.90 ml of a toluene solution (4.06
mg/ mretiCermistat 2500 {kigher atiphvatic tamidesproticed-by>25 Sanyo
Chemicals Industries, Ltd.) acting as the component (B) and 0.15 g of the
solid catalyst component (vi) ((A)-b) prepared in Preparation Example 15
were added, and the temperature in the system was elevated to 73C.
Ethylepe, was.then,introduced to start polymerization. While continuously
20 supplying ethylene so that the pressure was maintained at 8.0
kg/lcm2-G, polyiietiZzation was eondticted Tor 90 Mhifbites AftertHe "
termingtion of the polymerization, the system was depressurized, the
polymer was removed, and the condition of the autoclave after the
polymerizafiti? was tbderied 25 Adfgsitiof poiyfiterdto the sitbtiave
wall orimpeller was ; 54224050446 - f@UAtieptane was charged, the

system was purged with ethylene, and 20 ml of 1l-hexene and
0.06 ml (0.06 mmol) of 1 mol/L triiscbutylaluminum were added.
20 After the mixture was retained at room temperature Ifor 5
minutes, 1.95 ml of the antistatic agent composition 9
prepared in Preparation Example 11 and 0.37 g of the
prepolymerized solid catalyst component (iii} (A} were added
therete and the temperature in the system was elevated to

25 73°C. Ethylens was then introduced to start polymerization.



[0279] It should be noted that in this autoclave system, 28.00 mg of
Chemi$tat-2500 was present. 5[028 ] (Comparative Example 13-2)
<Polymerization method (2): Evaluation of polymerization activity> Into a
1000 ml stainless steel autoclave thoroughly 10 purged with nitrogen, 500
ml of APREPtAAR WAS ChargEaE the Systéitt has purgéd with ethyiene, and 5
ml of }-hexene and4006 mb (Q0EmoPald-main thisabutylalumisym
were added. After the mixture was retained at room temperature for 5
minuté&” 6’80" M 6¥ 4 tollETie 'SOUGER" (4.06 My i) B I5°EH&Mmistat 2500
(higher,aliphatic amyde produced by Sapyochemicals: industrieskid.)
acting as the component (B) and 0.15 g of the solid catalyst component
(vi} (AYreparéd i Preparatiol EXand pgrfeofLS1 veld Atded thersis and the
temperaduresinthensysiem-was elevated 40 73C.Ethylene was then 20
introduced to start POI merizta_tion.WhiI% CO”“QEQUS% su _plxigg etrlylene
so that the Bré&siire wasmaintainéd at 870 Kg/em2=G, polymerization was
condusted-for80 mirrites. After serminatiorhef thespolymerization/the
system was depr sseunrged di the oa mer was filtered, washed, and
dried ﬁgduhi?1 é%%g%cﬁum at 86¢ ?ogr2 1% I>(()Urs. As aresult, 68.1 g of

SE-224¢:68141 - the polymer was obtained. [0281]

It should be noted that in this autoclave system, 5.25
mg of Chemistat 2500 and 1.75 mg of diethylaluminum ethoxide
were present. The molar ratic of diethylaluminum ethoxide to
Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 =

15 06.73.
[C209]
[Example 12-1)

Case of seguentially adding components (B} and (C)

<Polymerizaticn method (1): Evaluation of condition of

20  autoclave wall>
The same operation as Comparative Example 4-1 was
conducted except that 2.22 ml of a toluene solution (4.06
mg/ml) of a higher aliphatic amide (trade name: Chemistat
2500 produced by Sanyvo Chemicals Industries, Ltd.) acting as

25  the component (B) and 0.71 ml of a toluene solution (4.25



It should be noted that in this autoclave system, 28.00 mg of Chemistat
2500 w&%zﬁroesent. 5[0282] [Compargtive Example 14] Case of adding
onl=T22flent (B) during polymerization <Polymerization method (1):
Evaluati})n of cfondditighn gflggtggla\ég \évﬁllﬁ 10Igtg a éLOOF gnlcgrtn%igr!g§§ steel
autoclaVe thoPoughly Burged with hitrogen, 500 Ml of n-heptane was
charged, the systermwas purgediwithtethylene,; 3 miof 1 drexerieand 0.15
g of the solidnca glxgt component (vi) ((A)-a) prepared.in, P.réaepa(rat&ilgg
ExamETéuféower}e'charrngé ,)ar?él tﬁeetem%)erratlajrégwaﬁ'lsls:L 15mélevattérd to 55C.
Then 16:84 mkofadoluene sotdtion: (4y06amg/ rdieof Gheristat 2500
(higher, gliphatic amide prodyced by Sanye Chemicals.Indystries, td.)
acting as the component (B) and 0.15 g of the solid catalyst component
(Vi) ((A¥) preparedrinPrepardtibrExampiel 15-were added? erid 'the 20
temperature.in the,system was.elevated, g, 73C . Fthyleng, was;then
introduced to start polymerization. While continuously supplying ethylene
so thatithe pressere wasshaittainedat 8. kgfemR G, PoRfTierizatiéh was
condugted far 90 mipuites. After the termination,of the. palyroerization, the
system was 25 depressurized, the polymer was removed, and the
conditiér"6f ST-2240 - 192 - the autoclave after the polymerization was
observegd; Adhesion of polymers to the autoclave wall or impeller was
found. [0283] 5It should be noted that in this autoclave system, 42.00 mg
of Chemistat 2500 %a present [0284] [Exanple”221] =Y°Ease’of Adding
a mixed salution qf compenents {Bhangd (€)LQwuringpolymerization
<Polymerization method (1): Evaluation of condition of auto}g:lavgz V\(Eall>
Into a “1O60°AEHHinIcEY steatadtséfavé thisrotghly purged with Hitdgen,
SO0 mief p-heptane was chasged .the.k5systam:was-perged with =
ethylene, 5 ml of 1-hexene and 0.15 g of the solid catalyst component (vi)
((A)-a)opr%pared in

[0211]

[Exanple 12-2]

<Polymerization method (2): Evaluation of polymerization

20 activity>
Into a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 5300 ml of n-heptane was charged, the
system was purged with ethylene, and 20 ml of l-~hexene and

0.06 ml (0.06 mmol) of 1 mol/L triisobutylaluminum were added.

25 After the mixture was retained at room temperature for 5



Preparation Example 15 were charged, and the temperature was elevated
to 55C if takes approximately 10 miautes until the temperature reaches
55C after the addition of ((A) -a) 20 Then 4 ml of the antistatic agent
composition 111pr3eoparled in Pre i’:lration Ex%mqple 14.70%ng %Jl%go?f ghe
solid Catafyst compoﬁﬂentofvi)a((%-B?nﬁresﬁa*Fed in Preparation Example 15
were added, angithe temperaturedn thesystemiwas elevated taursC.

Ethylene was then introd %%‘%95‘8 Start polymerization, 25 While

contlnuyougil;}/ supplying ethylene so that the pressure SF-224 "-“iﬁ% - was
maintaied:at 810 4g/em2<G, polymesization wasrconddetedsfer 90t

minutes, Afterthe termination of the polymerization, the System was
depressurized, the polymer was removed, and the condition of the
autoclaveafter'the polyrderiZation was™s dhservedoNowdhesiorrofd

polymers, to the autoclave wall or impeller was found. J0285] ..y AL

should be noted that in this autoclave system, 28.00 mg of Chemistat
2500 afieP9400my of tethylat divintinrethdxide " F0weFe present 102861

[Example, 24:2] sPalymerization method (2); Fvalyation of pelymetization

activity> 15Into a 1000 ml stainless steel autoclave thoroughly purged with
nitfog & BOD M H-HEptAnE Has ChaF§et - the Sy Steri tvas parged with

ethylepg..and 5 1ol pf-1:hexene,and-0.06-ml(Q06 mmehefd makle,
triisobutylaluminum were added. After the mixture was retained at room

temperattirerfors 20" mindtes, 4 mPBF the aritistatic Hgent*€ofiposifion 11
prepared:-in Rrepakation Exampleclk/.a8d:0:15.-¢0f thersalidcatalyst
component (vi) (A) prepared in Preparation Example 15 were addet;lf
theretd™4Rtl e WEmperature i tié Sdtem wils 2165atEY t6 73E. Effiylene
was then introgucedsta:start 26 polymerization.While continuously
supply[lggg]thylene SO
The physical properties of the obtained polymer were
determined. MFR was 0.318 g/10 min, the density was 92% kg/m’,
and the bulk density was 381 kg/m®.
20 {02133
It should be noted that in this autoclave system, 9.00
mg of Chemistat 2500 and 2.00 mg of diethylaluminum ethoxide
were present. The molar ratio of diethylaluminum ethoxide to

Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 =

25 0.73.



SF-2240 - 149 - thatthe pressure was maintained at8.0kgicm2-G,
polymSeE}Tzzgl%lon was conducted for 9@ ninutes.After
terminationofthepolymerization,thesystemwas depressurized and the
polymer was filtered, washed, and dried 5 under vacuum at 80C for 12
hours ' As & result, 117.2 g of the polymer was obtained. The activity ratio
was 172%retative to 100% in Comparative Example 13-2. [0287] It
should be noted that in this .autoclave system, 28.00 . of Chemistat
3500 SHeF L 00 g of Al e st SRS ks procant. [0258]
[Example 25:b] yrerCasécof atldingydemixed! sétdtiorrof comporentsy(B)
and (G), 15 during, polymerization, <Polymerzationmathod G .
Evaluation of condition of autoclave wall> Into a 1000 ml stainless
steel datoctavethioroughly purgedwitthitfodert’®500 naPofiHéptarie was
charged, the. 20.system was purged with ethylene, 5.ml.ef 1-hexeng and
0.15 g of the solid catalyst component (vi) ((A)-a) prepared in Preparation
Exampié 1B erel ehaitfed> and the’ térperatiife AVa eevated t6 B5€. It
takes approximately, J,Q minytes until.the temperature reaches 65Gsafter
the addition of ((A)-a). 25 Then 4 ml of the antistatic agent composition 11
préparetiift SE-2240 ¢85 - PieFEration Exaniffe 29°&ntF0.15°g bi‘the
solid catalyst companentfvd) (A)-b) Lrepareghin.Rieparation: Example 15
were added, and the temperature in the system was elevated to 73C.

Ethyletfs wds f8A ntrodtted 1o Sttt potymetiZatisn” 5-Whnifé Soitifuously
supplying.ethylene sothatthe presswaVasmaintained ai8.0:kglem2-G,
polymerization was conducted for 90 minutes. After the termination of the
polym&FZ4tidn, the SERSAT WA dRpras&nizaa, tha polyRier was Fémoved,
and thercanditioam of the mutoclavetaftesthe polymerization-was:dd 5
observed. No adhesion of polymers to the autoclave wall or i[gggclleig was

found "[0288] *°°*°Ti&htuld be noted that Ih thie autoclave system, 28.00
mg of Chemistati2b06 andnt8:68:mig-ef diethylaitminimrethoxide 15 were
presen{téz 151
A mixed solution A was prepared as an antistatic agent
20  composition by mixing a higher aliphatic amide (trade name:
Chemistat 2500 produced by Sanyo Chemicals Industries, Ltd.)
and diethylaluminum ethoxide at a weight ratio of 9:7. The
mixed sclutien A was continuously supplied to the circulation

gas line.

25 {0216}



[0290] [Example 25-2] <Polymerization method (2): Evaluation of
polymerization activity> 20Into a 10@6 ml stainless steel autoclave
thoroughly purged with nitrogen, 500 ml of neheptane was charged, the
system wag,purged with sthyleng, and 5 ml of 1:hexene and 9.06:pl (0.06
mmol) of 1 mol/L triisobutylaluminum were added. After the mixture was
retainéePatTooHt femmperatiie 6P 5 25 hlHuteS 2 1 offif8antistatit agent

compesition.11.prepared,.SF-2240 146, ; in:RrepasationExample. 18 and
0.15 g of the solid catalyst component (vi) (A) prepared in Preparation

ExampléTsTiiere atitfed thetetoand tie temperatiire fiRtHe sySterfi'was
elevatgd {0.%3C Ethylene was therriptroduceddosstart,d11  was  not
polymerization.While continuously supplying ethylene so thatthepressure
wasmeitaitTed a8 ok e 26 " polyiiariZatioh was ‘conducted for 90
minutesaAfter terminationofthepolymerization,thesystemwas depressurized
and the polymer was filtered, washed, and dried 10 under vacuum at 80C
for 12 HOWRE" A S (e OT.0 g of the polymer was obtained. The activity
ratio wasa134%relative:tariQ0% inComparative Examplerids2. [02911

It should be noted that in this autoclavegy%em, 28.00 15 mg of Chemistat

o conditio

2500 and T862%M of dietiyIaldnmindi ethoxide were present. [6282]
[Exampler2t:-1]3 ex{sasenfaddingiamixetsotutionwef componehtsiB)
and (G), 20 during polymerization <Polymerization method (1), Evaluation
of condition of autociave wall> Into a 1000 mi stainless teél autoclave
thoroughlypurgedwithsnatroger 506Gt of m-heptahe wasreharged:the

continucusly supplied alone to the circulation gas line. As
1%  a result, the reading of the wall thermometer was stabilized,
adhesion or separation of polyvethylene fines toc or from the
vessel wall was not observed, and safe operation was carried
out.
[0218]
20 [Comparative Example 6]
<Evaluation of operability for gas-phase polymerization>
Evaluation was conducted under the same conditions as in
Comparative Example 5 except that the supply concentration of
Chemistat alone relative to the production rate was decreased

25 by 5 ppm from that of Comparative Example 5. As a result,



25 system was purged with ethylene, 5 ml of 1-hexene and 0.15 g
SF-2240 o? the solid catalyst component (vi) ((A)-a) prepared in
Preparation Example 15 were charged, and the temperature was elevated
to 55, Jt takes, approximately; 1Q,minytes. until. ihe tempgraturg rgaches
55C after the addition of ((A) -a) 5 Then 2 ml of the antistatic agent
compeﬁemerﬁllapre’par‘ed’lﬁfﬁ‘repa?eﬁoﬁ Exaipke 27%5d 0.15 §'6fthe
solid catalyst.campgnent;(d) ((A):b).prepared Jn.Preparation Example 15
were added, and the temperature in the system was elevated to 73C.
Ethyléne weis thett intfddaeee to starepolymherizations o Whited the

continusly supplying ethylene.so that.the pressurg wasmainained at
8.0 kg/cm2-G, polymerization was conducted for 90 minutes. After the

termination oftHE- PofymeriZativ, tie"system Was depressiirizet, e
pOIym{smscr%pVetha@gnm@}cor&qm%Qfemﬁf@%@(}lrav&aﬁft@{ﬂh%e
polymerization was 15 observed. No adhesion of p Fymers to the

autocRE WHlf or MfsENEr WAETOUHd S8 T " Tf shotIdHE Hoféd that
in this;agteciave system, 14.00 mg of Chemistat 2500 and 7.00 mg of
ddethylaluminum ethoxide 20 were present. [0294J [Example 26- ZL
<PolymEFZEGOH MetiE (5): EValudtish ot polymetizatibh adivity 25Into
a 1000-mil-stainless steel autoclave thoroughly SF-2240 - 148 - purged
with nltrogen 500 mI of n-heptane was charged, the system was purged
with ethylene, and"5°mI 6f 12he exene‘ﬁndfoség il (0°08 mmaol of 1 mol/L
triisobutyfaiuminumswere addeduAfter theomixturenaas setained atroom
temperature for 5 5 minutes, of the ntlstatl ent col osition 11
prepared in bsreﬁéfgﬁ%lglxan%g 17”an(§’i 0.15¢g %fl %e so(ﬁdmg)atalysig
compenent. fwi)rAX)yprepared in-PreparationExamipte 15 weresadded
theretp and the temperature in.the system was elevated fo, /3G, Ethylene
was then introduced 1o start 10 polymerlzatlon While contlnuously
supplyirgethydene so thatthecpressuréiasnmaintainedat8 Bkéfem2:6,
polymerization was conducted for.90 minuteS, Affer v. remperature
terminationofthepolymerization,thesystem was depressurized and the
polymeranas fittereds Wwashed, arfd ‘drieel 15 einder visuting aPBOHCHor 12
howrs.-As a result, 173,29 of the polymer was ohtained. The activity, ratio

was 254% relative to 100% in Comparative Example 13-2.
decreased to 60°C, and the supernatant was removed by

decantation. The solid component obtained as such was washed
twice with toluene and re-suspended in 100 L of toluene to
give & total of 160 L of the suspension.

25 [0219]



[02951.. .., It should be noted that in this autoclave system, 14.00 20 mg
of Chemistat 2500 and 7.00 mg of-diethylaluminum ethoxide were present.
[02961 [Comparative Example 15-1] Case of adding only component (B)

during_polymgrization. 2n sRolvmerization method (1) Evaluation.of
condition of SF-2240 - 199 - autoclave wall> Into a 1000 ml stainless
steel aatGelade tharoughippuwrged - witFPnittégeA500-mi'ofnHeptarie was

charged, the system was purgedhwith sthylene,,20.mhef d-hexene-and

0.27 g 5 of the prepolymerized solid catalyst component (iii) ((A)-a) were
chargéd; ‘afd thé temperattire Was efevated 't 55€. Thed 272 mief a
tolyeng;solution (4 06.mglml). of Lhemistat, 280Q (higher aliphatig amide
produced by Sanyo Chemicals Industries, Ltd.) acting as the component
(B) antFtra3’y 6f ro the"8biid tatalyStcompsnent ifi) {(RO=B) prép4ted in
Preparation-Example.2 wete added, and the temperaturs in the.system
was elevated to 72C. Ethylene was then introduced to start
polym&FiZafigH - "While’ ColitifbicU<Rr sUPBRATY ethyiekit’ sgthat the pressure
was matntained at 8.0 kgicm2-G, 15 polymerization was conducted for 90
mligutes.After the termin%tioln of the polymerization, the system W]{i,sd
dépressUifiZéd’ the polyier was' rérioved andl tRERdNdition f fite”
autoclave: after theopalymerization was observed. No adhesion of polymers
to the autoclave waIIOor ilmEgeIIer was 20foL}11nd. 0297 It should be

noted that iR this autociave %%/%tcérm?hfﬁ(ﬁl%byo Eremistat 2500 Was
present.][0298] 25[Cemparative Exampterbb<2} SF:2240=pb@d in
<Polymerization method (2); Evaluation of polymerization activityz
15 the total velume was 50 ml. Affer the system was cocled to
10°C, 5.78 mmol of trilscbutylaluminum was charged. After

the system was sealed, supply of ethylene was started. With

the increase in temperature in the system, prepolymerization

was conducted with ethylene in an amount that can produce 3 g

20 of polyethylene in 3.3 hours per gram of the solid component
while adjusting the temperature in the system to 32°C to 35°C.

Then, the system was purged with nitrogen, the supernatant

was removed, and the residue was washed twice with hexane.

As a result, & prepolymerized solid catalyst compenent (v)

25  was obtained.



Into a 1000, ml stainless steel autoclave thoroughly purged with nitrogen,
500 ml of n-heptane was charged; the 5-system was purged with ethylene,
and 20 ml of 1-hexene and 0.06 ml (0.06 mmol) of 1 mol/L
triisobutylalyminym were added. After. the mixturg was retaingd gt room
temperature for 5 minutes, 1.72 ml of a toluene solution (4.06 mg/ ml) of
Chemfs§tac2500 {higher aliphatic amide produced by Sanyo 10 Chemicals

Industries, L{d:) acting as.the.companent (Bhand 0:4J:9.0f 1he-c ror
prepolymerized solid catalyst component (iii) (A) were added thereto and

the terfpaFafireih HEEySism Was afevatetifo F3CEtfAer was then

inteodueed 1o stast palymerization. While, eonfinugusly.supplying-ethylene
so 15 thatthepressurewasmaintainedat8.0kg/cm'-G, polymerization was
condu%?éWf&?“@Wi‘?f?ﬁut@%.ATte]rw mol/L) was added dropwise in 1

terminatignofthepalymerization dhesystemwas:.depressurized and the
polymer was filtered, washed, and dried under vacuum at 80C for 12
hours™HHeé aé&fiVity' faticdf tHe D0 Flymer obtaired was 929 t8latiid to
100% din-Comparative-kxample :3-2 30209t e It shoutd be sxated:Hhat in

thig autoclave SIS 290,109 of Gflepnistal 2500 was present, 25[0300]
SF-2240-151- i ' o ’

was conducted Zfor 4 hours at that temperature. The

temperature was then decreased to 60°C, and the supernatant

was removed by decantation. The solid component obtained as

such was washed twice with toluene and re-suspended in 100 L
15 of toluene to give a total of 160 L of the suspension.

(0221}

From the resulting suspension, 4.54 g of slurry was

taken as a solid component, To this slurry, 60.0 ml of a
toluene solution of ethylenebis{l-indenvyl}zirconium
20 dichloride (Z2r = 28.7 mmol/L}) was added dropwise at room

temperature in 30 minutes, followed by reaction at room
temperature for 1 hour. The supernatant was then removed and
the residue was washed twice with hexane. As a result, a
solid catalyst component {(vi] was cbtained.

25 [Freparation Example 16] (Preparation of prepolymerized solid



[Example, 27-1] Case of adding a mixed solution of components (B) and
(C) during polymerization <Polymegrization method (1): Evaluation of
condition of 5 autoclave wall> Into a 1000 ml stainless steel autoclave
thoroughly, Ps%r%%gp‘é"rﬂéﬂt”iﬂgg n, SOO ml of n-heptane was charged, the
system was purged with ethylene, 20 ml of 1-hexene and 0.28 g of the
prepolmerized=solitreatatyst ebimporient (il (a1 0 Wereretrarged, and

the_temp%&aewﬁaW% %l%\{r%ti%d 10 36y 'Bt%@%ﬁ&ﬁé%ﬂﬂﬁ%/ 10 minutes
until the temperature reaches 55C after the addition of ((A)-a). Then 1 ml

of the Arti8tatie agetit BoMPESition 3 preépareeriys Preparation Example 19

and 0.4Q g of the peepalymerized,solid.catalyst 15 compenent.(ili) (A)-b)
were added, and the temperature in the system was elevated to

73C.EtRjfenewas thefidmtfodticéd fo stafepoRfiénzafioh.While 1yt

continugushy. supplying ethyleng sothatithe pressure.wasmaintained at
3.0 kg/cm2-G, polymerization was conducted for 90 minutes. After 20 the
terminatiGhief tRE"pSlymerizatiof, the*8ysterd WS HEprEsstitized tHe
polymer-was remeymedy, and:the £onditian.ef the autoclave after the
polymerization was observed. No adhesion of polymers to the autoclave
W ‘ﬁo#?ﬁm‘*ﬁéﬁ%?%’és%ﬁ?ﬁ&? 25[03011 °8E2240 - 5725 {f sholifd e
noted thatdes thissautpclave system, 7.00 mg of Chemistat 2500 and 3.50
mg of diisoblitgllalupionur? hydride wer%PreksenJ.JOSQZ SFéExarggplet%%Z)
<Polymerization méthod (2)* EVAftaion 6 polyimierization dctvity>""  Into
a 100@imtstainless steel autoglave thoroughlyipurged.with-gittogen; 500
ml of n-heptane charged, the 10 system was purged with ethylene,
and 20 B TonekShe A /06 (B 0 miFa of Ll o oot
triisobatylaleminumweresadded. After the mixture wassetainegd at:reom
temperature for 5 minutes, 1, mL of the antistatic agent £qmpsition 13
prepared in Preparation Example 19 and 0.32 g of the prepo(fymerlzed 15
solid c&talyst compenenti(#if) (A) wereadded theretovwandthe temperature
in the system yas elevated to, 73C; Ethyleng was then introdyced to start
polymerization. While continuously supplying ethylene so that the pressure
was nrirtainedrae8:C:kglem 296 polymerizationtwas cerddeted$oro0
migutes, After, 20 termination of the polymerization, the system.was
depressurized and the polymer was filtered, washed, and dried under
vacuuR? &t 80T Tott1 8 houis 1 THE HetetyYats oftie polyAier obtained was

117% [ﬁl@}:!é{?a%@dqo%oé%@lgowar%%%ﬁé@mmeo%&z%t@?{g@@] agent
composition 12)

Into a 100 ml Erlenmever flask thoroughly purged with

2% nitrogen, 5.00 ml of a toluene solution (88.19 mg/ml) of



SE-2240 153 - It should be noted that in this autoclave system, 7.00
mg of Chemistat 2500 and 3.50 mg,0f diisobutylaluminum hydride were
present. [0304] 5[Example 28-1] Case of adding a mixed solution of
compenents, (B) ang (G, .during polymerization. <Polymerizafidn. method
(1): Evaluation of condition of autoclave wall> 10Into a 1000 ml stainless
steel &utockave therotughty pdiged with mitrogeh =500 aef h-heptétte was

charged, Sysiem .W@%P%rﬁ%q with.ethylene; 20 mi &f@%‘ﬁ&?ﬁ%‘eo@nd
0.27 g of the prepolymerized solid catalyst component (iii) ((A)-a) were

chargéé; ‘andrthe termperatiféwas dlevatéd t¢ 556 P15 fakés  ¥as
approximately, JQminutes until the temperajure reaches S5Cafter the
addition of ((A)-a). Then 1 ml of the antistatic agent composition 15
prepafédrty Préparatio it Exarisier 2 1°kef 0743 g 'of tite Prepoiymerized
solid catalyst.component (i) (A):b) were:added, and fhesternperatiyre in
20 the system was elevated to 73C.Ethylene was then introduced to start
polymetiZafioh. twhil@tsntinuoasty Supplmyetiieie s thit the pressure
was maintained af 8:Q:kglem2:G, pelymerization was conduciedfor-90
minutes. After the termination of the polymerization, the system was 25
depre&&iiFed: the' polymer was removed, and the condition of SF-2240 -
154 - the amteclave aftenther polymerization was-ebserveg:Neadhesion of
polymers to the autoclave wall or impeller was found.g[Q{%O?Jg%l&}shoofuld be

noted that 7 this Hatodtave ‘systéim 7760 S°een B9
Chemistat 2500 (higher aliphatic amide produced by Sanyo
Chemicals Industries, Ltd.) acting as the component (B} was
15 charged, and 1.92 ml of & toluene solution (142.22 mg/mi} of
diisobutylaluminum hydride acting as the component (C} was
added thereto. Thereto, 6%.29 ml of toluene was added to
prepare an antistatic agent composition 13 in the form of a
solution. In 1 ml of this solution, 7.00 mg of Chemistat
20 2500 and 3.50 mg of diisobutylaluminum hydride were contained.
[Preparation Example 20] (Preparation of antistatic agent
composition 14}
Into a 100 ml Erlenmeyer flask thoroughly purged with

nitrogen, 4.00 ml of a toluene solution (88.19 mg/ml) of

25 Chemistat 2500 (higher aliphatic amide produced by Sanyoe



mg of Chemistat 2500 and 5.78 mg of diisobutylaluminum hydride were
present. [0306] [Example 28-2] 10 <Bolymerization method (2): Evaluation
of polymerization activity> Into a 1000 ml stainless steel autoclave
thoroughly. purged with-nitrogen, 500t} of n-heptane was, charged, the
system was purged with ethylene, and 20 ml of 1-hexene and 15 0.06 ml
(0.06 firiahf 1MoL triisobiutylafunfirrurrrwere addéd. Afred/tHe mixture
was refained at room demperature for;5 minutes, 1.ml of the antistatic
agent composition 15 prepared in Preparation Example 21 and 0.42 g of
the prép&iyniéfized soliteatafyst’Conipdneft (ifiy (AP heresadddd théreto
and the 20 tempetatute Jn;the system-was elevated;to #3CEthylene was
then introduced to start polymerization. While continuously supplying
ethyleffe S0 that th8 preSsuré Wwas®nigittaified dt 890 Ry/emzigristat
polymegization was ecgnsiucted for:90:-minutes.Afterstermination.of. the
polymerization, the system was 25 depressurized and the polymer was
filtered, WASHEd  And Gfietf SP12246°F158 L Unddr VECaET A 86ETor 12
hours -d3:he aetivity: ratio of the polymer obtained was 117% relative to
190% in Ccl)rrgparati\ée Exlargple 15-2. [%)307] 51t should be noted that in this
attoclave systern, 7°00 g 6f Chetistat 7500 8ha 8778 Ry 8t ="
diisobutylalgeminumns hydriderwere: presents{0308)[ Examplerddm1] 18:Case
of adding a mixed solution of companents (B) and (C) durin

oy mE ST <BomeTATion TR (1) BIATAR 6 cBraE o
autoclavewall> Into:e- 1060 mistainlesssteel autoctayerthorowghhe45
purged with pittogen. 500 ml of nhepiane was garged. thesystem.was
purged with ethylene, 20 ml of 1-hexene and 0.33 g of the prepolymerized
séhd catadyst component (ili){(A)-acprepared ih-Preparation Exampie 2

were %qgggegh%got.he Thereto, 60.98 ml of toluene was added to

prepare an antistatic agent compeosition 15 in the form of a

solution. In 1 ml of this sclution, 7.00 mg of Chemistat

2500 and 5.78 mg of diiscbhutylaluminum hydride were contained.

20 [Preparation Example 22] ({(Preparation of antistatic agent
cemposition 16)

Inte a 100 ml Erlenmeyer flask thoroughly purged with

nitrogen, 5.80 ml of a toluene solution ({B8.19 mg/ml) of

Chemistat 2500 (higher aliphatic amide produced by Sanyo

25 Chemicals Industries, Ltd.) acting as the component ({B) was



temperature was elevated to 55C. It takes approximately 10 20 minutes
until the temperature reaches 55C after.the addition of ((A)-a). Then 1 ml
of the antistatic agent composition 16 prepared in Preparation Example 22

and 0.46 g,of the prepglymerized solid. catalyst,compopent (iii) (A);P)

were added, and the temperature in the system was elevated to 73C. 25
Ethylefe svas ther introdurceth to Startpolyrretization. ‘While2sSF2240 -

156 - QQQEQ‘JQUSJX&%PQJV@J g%th)ﬁ'e@? %leteth%P@é%éfecW%MQtai”ed
at 8.0 kg/cm2-G, polymerization was conducted for 90 minutes. After the

terminzitich'of tAe  polymeériZanen the sistemiwad depréssuiiZzed: the

polymer wags;remaved, and:the 5 -cendition-otthe autoclave afterithe
polymerization was observed. No adhesion of polymers to the autoclave

wall of'frffelier Was fotd J030Y] “°*“*ft"S$Rould be noted that in this

autoclaye systems, 7:00-10-mg:of Chepustat 2500-and:3:50:mg Qfen:
triethylaluminum were present. [0310] [Example 29-2]  <Polymerization
methotf {87 Evaluation of polymerization 15 activity> Into a 1000 ml

stainless steebautoglaveithoroughly-purged with Ritkegen; 5Q0-ml of:
n-heptane was charged, the system was purged with ethsylene, and 20 ml
of 1-h&xeitddrid 6‘.6% fit (6706 mei) 61 mdla tHigontty taldi#ifitim Were
addedc:20:After theomixturgnwas:retained at+oom tempesrature fesho
minutes, 1 ml of the antistatic agent composition 16 prepared in

Preparation Exampie 22 and 0.42 ¢'6f the prepolymefized ~ = ¥2°
charged, and 2.82 ml of a toluene solution (114.17 mg/ml) of
triethylaluminum acting as the component {C) was added

15 theretc. Thereto, 60.% ml of toluene was added to prepare
an antistatic agent composition 17 in the form of a solution.
In I ml of this solution, 7.00 mg of Chemistat 2500 and 4.67
mg of triethylaluminum were contained.
[Preparation Example 24} ({Preparation of antistatic agent
20 composition 18)

Into a 100 ml Erlenmeyer flask thoroughly purged with
nitrogen, 6.40 ml o¢f a toluene solution (88.1% mg/ml) of
Chemistat 2500 {(higher aliphatic amide produced by Sanyo
Chemicals Industries, Ltd.) acting as the component (B} was

25 charged, and 1.00 ml of a toluene solution (282.49 mg/ml) of



solid catalyst component (iii) (A) were added thereto and the temperature
in the system was elevated to 73C. fthylene was 25 then introduced to
start polymerization. While continuously SF-2240 - 157 - supplying
ethylene so that the pressurg.was majntained at 8 Q kg/gm2-G, .,
polymerization was conducted for 90 minutes. After termination of the
polymetigdtiohethe systenrwas depféssarizéd Enidctite polyrterivas
filtered, washed, and;dried 5 under vacuum;at,80C for 12 hours..Fhe

activity ratio of the polymer obtained was 113% relative to 100% in
Comp&Erative Exariplé 15-2J081F] o1 %tBhouldbe™otdd thatifttis
autoclave systems 7.0010.mg0f.Chemistat 2500.and 3.20.ma.of

triethylaluminum were present. [0312] [Example 30-1] Case of adding a
mixed 'SofEfiofH" oF compBHEnts®(B) ‘AATF tE)" 15 dfihn 2Bl erization
<Polymegizatianmethod (1): Evaluation of condition of autoclave wall>
Into a 1000 ml stainless steel autoclave thoroughly purged with nitrogen,
500 ml of n-heéptant Wab' charfety e 20 €y st&ii Was purgeds itk =
ethylene.r20-ml of: 1-hexene ang;0.26-g-0f thesprepolymerized solidr
catalyst component (iii) ((A)-a) were charged, and the temperature was
elévated to'B5C 1t takes Approximater/ 10 mifiutés Ghtithe température
reaches: 5oL after thewaddition afd{(A}a).nthen & mhef the25-antistatic
agent corypos{tion 17 preparlepl in Pre(plaration 8(5302214{0 -m15/8l- Example
23 and 042 § of the prépolymérized Sofid Catalyst component (iii) ((A)-b)
preparedtin; Preparation tbxample=2cwere added, andthetemperature in
the sysiem was clevateq o 13C. Fthylene was hen.nifoduged tp start
polymerization. 5 While continiiously supplying ethylene so that the
préssuremwas maintained-at 8:0-kg/cm2<6; tpolyrmerization Wasiconhducted
for 90 minutes. After,the termination of the polymerization, the system was
depressurized, the polymer was removed, and the condition of the
autoclave aftertheipolymerizatioreiwasite observedaNeadhesion of

polymegs o, the.aptoglaye walkor impeller was found, [0313) . .gen:

composition 20)

20 Inte a 100 ml Erlenmeyer flask thoroughly purged with
nitrogen, 24.50 ml of a teoluene scolution (40 mg/ml) of EPAN
720 {polyoxyethylene polyoxypropylene bleck copolymer,
produced by Dal-Ichi Kogyo Selvyaku Co., Ltd.} acting as the
component (B) was charged, and 1.88 ml of a foluene solution

25 (130.17 mg/ml) of diethylaluminum ethoxide acting as the



It shoyld he noted that in this autoclave system, 7.00 mg of Chemistat
2500 and 4.67 mg of triethylaluminumswere 15 present. [0314] [Example
30-2] <Polymerization method (2): Evaluation of polymerization activity>
20Into.g,1900,ml stainless steel aufoclaye thoroyghly putged with .-
nitrogen, 500 ml of n-heptane was charged, the system was purged with
ethyletre 1arrl 26 niFafdl-Hexerier B d0. 06 hal ¢0 06 3¥rTbI FHTFE THOIL
triisobytylaluminum were added. After the mixtyre yyas refaingd.atroom
temperature for 5 25 minutes, 1 ml of the antistatic agent composition 16
prepatéd’ SFe224FE1'590 i Preparafiorf Exaripe 2278870 43 Y bfthe
prepolymerized. sligd catalyst component (iii) (A) were added thereto and
the temperature in the system was elevated to 73C. Ethylene was then
introdiged i5°Stat potsaetization. VWil €oftinubusly5°8applyintethylene
so thatdhe pressute was maintained at 8.0 kg/cm2-G, polymerization was
conducted for 90 minutes. After termination of the polymerization, the
system was"d8pfessiriZed Antr e Pof et Wi fiitéted, Wasked dhd
dried undervacuum at 80Cfar-12:hours. . The activity ratio of therkay
polymer obtained was 112% relative to 100% in Compargtiv% Exe}<mple
1572. [031517° 7 1 $hdufdbe nbtéd that ifthis abitotiave system’;*7.00
mg of Chemistah2500: and 4:6 #1ag ektriethylalaminum were<ds present.
[0316 [I%xamﬁle 31f—1] aCas% qu@addinqu a gggged SEQIBUOtig)?n ofmc ngponcoafnts (B)
and (C) 8urin’g poﬁymeriza’ildn 0 < ollymerizatlbn metho (Ii): Evaluation
of condlition of autoctave:wallz:Intea O0G Mt stainlessrsteel autoglave
thoroughly, purged with pitrogen, 500 ml of neheptane was charged, the
system was purgeg with etlhylene, 20 mi of 1-hexene and 0.30 g 25 of the
prepolymerizedrsolid icatalystacomporment {id{(A)ia)n the form of a
golution. In 1 ml of this sclution, 7.00 mg of EMULGEN 108
and 3.530 mg of diethylaluminum ethoxide were contained.
[Preparation Example 28} (Preparation of antistatic agent
composition 22}

20 Into a 100 ml Erlenmever flask thoroughly purged with
nitrogen, 3.00 ml of a toluene solution (40 mg/ml) of
Electro-stripper EA {(lauryl diethanclamine produced by Kao
Corporation) acting as the component (B} was charged, and

0.92 ml of a toluene solution (130.17 mg/ml) of

25 diethylaluminum ethoxide acting as the component (L) was



SF-2240 5,160 - prepared in Preparation Example 2 were charged, and the
temperature was elevated to 55C. It takes approximately 10 minutes until
the temperature reaches 55C after the addition of ((A)-a). Then 1 ml of the
antistafig _agent composition 24 5 prepared jn Rreparation. Example 20 and
0.40 g of the prepolymerized solid catalyst component (iii) ((/20-b) were
added;~aperthetethperatiire iFPthe Syseehtwas élevated to '73C. Ethylene
was then.intrpduced to start, polymerization, While coptinyously supplying
ethylene so that the pressure was 10 maintained at 8.0 kg/cm2-G,
polymerfzatioh Was¥endutted ford0 mfitires ! Afterthé tetmirfation of the
polymerization, the system was depressurized, the polymer was removed,
and the condition of the autoclave after the polymerization was observed.
No adhesiot Bf-polyigia'o the adtoekave wall 6t 15 tpéetier-was¥dund.
[0317}Lompddisheulek:he noted that in this autoclave system, 7.00 mg of
Chemistat 2500 and 8.75 mg of diisobutylaluminum h}/drlde were present.
20[0318] [ERXEMmplet31-3] <Puiyifierizationsetho (2} Evalttion of’
polymerization activity>r1 o¢ Into.au100Q0 v stainless stee autoctave
thoroughly 25 purged with nltrogen 500 ml of n-heptane was char ed, the
SE-2207G < 1871 - &t Was Purged WA T iene and S65hi of it%exene
and 0Q6dqul{0.06 mm@ja@faiam@HL wiisphubdatuminuirowere addeds After
the mixture was rgtamed at room temperature fo for 5 mlnutes ]7 m| of the
antistafic agent composifion 14 prapared b in Préparation Emfample 20 and
0.45 gioéthe prepolymerized solid-catalyst component(k)t(A)wereadded
thereto d%ng t[Le temperature in in thg s¥§te5n was ek%\égteeqr 1o 73C. Ethylene
was then introduced to start polymerlzatlon Whlle continuously supplying
ethylenesorthat thetpressurespras maintainedrat8.0 10 kg/Em2-G; =
polymerization was conducted for, 90 nynutes After, termg;atqg Qf the
polymerization, the system was depressurlzed and the’ polymer was
filteredwashedi/anddtiet Uhder vdacuansat- 80Cforl 2 Hovise THeractivity
ratio of the, polymer obtained was 113% relative to 100% in Comparative
15Example 15-2. [0319] It should be noted that in this autoclave
system? =00 mirof Efertistat’2506 @Rt 8 75 mgof dilsebtitytalapiitium
hydride were present. 20[0320] [Example 32-1] Case of addira_a mixed

solution of components (B) and (C) during polymerization
Into a 100 ml Erlenmeyer flask thoroughly purged with

nitrogen, 10.00 ml of a toluens solution (40 mg/ml) of
Costelan  BS100 {polyaminopolyol alkylallylsulfonic acid
produced by Costenoble GmbH) acting as the component (B} was

25 charged, and 1.54 ml of a toluene solution (130.17 mg/ml) of



<Polymerization method (1): Evaluation of condition of 25 autoclave wall>
SF-2240 - 162 - Into a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the system was
purged;with ethyleng, 2Q.ml of 1-hexene and.0.30.g.0f the prepolymerized
solid catalyst component (iii) ((A)-a) 5 prepared in Preparation Example 2
were éRatgeth<dfcPthe teRTperattre Wad-elevated tors55C It takes °
approximately ;L0 minutes:untilthe temperature reaches o5C. after the
addition of ((A)-a). Then 1 ml of the antistatic agent composition 18
prepaféd-in PreparationExample 24 &ht 6240 g’ of th8910prépviyiierized
solid catalyst-eompengnt £iil): (A)-h) were-added,:and.the temperature in
the system was elevated to 73C. Ethylene was then introduced to start
polymériZatioH: “f0hif& TohtindoUs STEPRIiNG ethllehe S6that théPressure
was maiainedat8;0 kg/cm2-G, polymerization was conducted for 15 90
minutes. After the termination of the polymerization, the system was
depressurized, the Polyfer was féiioved: and the eondition 6t tie™"
autoclave after the polymerization was-obsered: No adhesioniof pelymers
tolthe au'goaglave X\é%lloor imp§ller_was found. %%031211% L It should be
noted thatin this autoclave satemt 7°60 mg of Chefiistat 2500 and 3.50
mg of tHenormabkhexylaluminumswere:present. {0322325(Example:32-2]
SF-2240 ; 163 ; <Polymetization method (2): Evaluation,of polymerization
activity> Into'a 1000 m1 stainless steel autoclave fhiorou h y purged
with nitrogenr500:mi ‘of n=heptanetwas charged, the:bsystentivas:purged

with ethylene, and 20 ml.of 1-hexene.and 0,06.ml (0,06 mmol),of 1, mol/L
triisobutylaluminum were added. After the mixture was retained at room
ternperataresfor-b aniAattes: A mbof thevantistatic agent compositioh 38
prepared in; Frepayation Example; 24 and.0.43 9,01 the prepolymerized 10
solid catalyst component (iii) (A) were added thereto and the temperature
in the &ysterrwas elevated 1 73C E thytehe Was there istrodiesd fo start
polymeyization. While continuously supplying ethylene so that the pressure
was maintained at 8.0 kg/cm8-G, polymerization was conducted for 90
minute§ et ‘I 5aerfafiRatioft bf the polymerization, the system was
depressutized.and.the-polymer was filtered . washegh.ang drigd under
vacuum at 80C for 12 hours. The activity ratio of the polymer obtained was
133% TetAtRE 16°160% itf E6mpatative BXampfe 1522, J0[08231  °it
should,be nhated.that.in this autoclave system, 7.00 mg of Chemistat 2500

and 3.50 még of tri-ngorggal-Qexylaluminum we}re preselnt. [0354] .
25[Examp| Ylég_lﬁ 1l stainless ztea auteclave thoroughly

purged with nitrogen, 500 ml of n~heptane was charged, the

25 system was purged with ethylene, 20 ml of l-hexene and 0.27 g



SF-2240 5,164 - Case of adding a mixed solution of components (B) and
(C) during polymerization <Polymerization method (1): Evaluation of
condition of autoclave wall> 5Into a 1000 ml stainless steel autoclave
thoroughly, purged with nitrogen; 500 m of n:heptane was.charged, the
system was purged with ethylene, 20 ml of 1-hexene and 0.30 g of the
prepolyitferizetr sdlickeataly st eBmpoREt i) ({AJeaY Wete thargédeand
the temperature was glevated 0. 53C. It 40 takes appreximately 100
minutes until the temperature reaches 55C after the addition of ((A)-a).
Then 1A#°6F the antistatic aferif coRTposition 17 prépared in"Préparation
ExampleL7.and,0:4Q g ofthe prapalumesized-selidgatalyst cempaent
(vii) ((A)-b) prepared in Preparation Example 16 15 were added, and the
temperaturéin'the SY<terntwas BleVted td'73¢ “Eitiylerfe Was ther”
introduceghtarstartpahsnerization. \bile continmioustysupplying ethylene
so that the pressure was maintained at 8.0 kg/mm?-G, polymerization was
conduttedfor G0 TGS, Artér the terivafiof’ df the polymierZatioh, 20
the system wasytlepressurizedinthe pehimerwas removedanchthene
condition of the aL}JItocIavme after the pol\h/meri,zatciion Wassogseerdz_No
adhesidn of polymers 16 tHa Autdciave wall or impéiler Was found. (0325]
25It shoujddveznoted that in-this:autoclave systemu7:60 SE:2240th365 -
mg of &Qe{nistat 2500 and, 3.50 mg of gizgi;c@éléallumitq}lém ethoxide were
present. f%élﬁbJ]O[nExample §1§-2] 5<Po ymerization method (23: Evaluation
of polymerzationactivity>rol vrintowas1008 mii stamless:steel autoclave
thoroughly purged,with nitrogen, 300, of n-heptane was charged, the
system was purged with ethylene, and 20 mi of 1-hexene and 10 0.06 ml
(0:86 Ao} of Tmetlytdisobutylaturmiterrwerezadded. Afer e vaxture
was retained at room temperature for 5 minutes, 1 ml of the antistatic
agent composition 11 prepared in Preparation Example 17 and 0.35 g of
the prépélymerized solid catalyst component (vii) (A) prepared in
Preparation 15 Example 1.6 were added thergto and.the teraperatute in the
system was elevated to 73C. Ethylene was then introduced to start
polymé&FfiZdtiore"Wisité cotitirfadusly§tipplying ethylene so that the pressure
wag maipdained at 8.0 kg/cm2-G, polymerization was conducted for 90
minutes. After 20 termination of the polymerization, the system was
depressafized arit tépofymer was filtered, washed, and dried under
vacuumat,80C fori12 heurs.dThe activity ratio of the pelymer-obiaingd was
129% relative to 100% in the case where no component (C) was used.
25[032'.\7:]tlv1ty>

Into a 1000 ml stainless steel autcclave thoroughly

25 purged with nitrogen, 500 ml of n-heptane was charged, the



SF-22405,166 - It should be noted that in this autoclave system, 7.00
mg of Chemistat 2500 and 3.50 mgiaf diethylaluminum ethoxide were
present. [0328] 5[Comparative Example 16] Case of adding a mixed

30'““%@&&&%@%@&%@)@@9 é%gwéf)gép@_hé@%(iz%ﬁoﬂwﬁg%'é/@%ﬂ%aﬂon
method (2): Evaluation of polymerization activity> 10Into a 1000 m|

stainlés8 steel AutdTave’ théroutHiy-ptrgEdRiith AittBgER, ‘SO0t

n-heptane.was.charged, the.system.was.purged with.ethylene,-apd20 mi
of 1-hexene and 0.06 ml (0.06 mmol) of 1 mol/L triisobutylaluminum were

added*Aftérthe’miktdte Was fetaii8trat rooit tépEraturdiérs 15°
minutes.:k mkof theantistatic agent-cempasition 19-prepared inkanyo
Preparation Example 25 and 0.43 g of the prepolymerized solid catalyst
compORERGl (A) Were Hddét thersto' ahd theé tenipBtateite infthé ystem
was elevated te 7#3€. &thylene was-thendsireduced to.Stakkpared in
polymerization. While continuously 20 supplying ethylene so that the
pressUfESWA MfaiNtHITed at &0 kg/cin2-G., poiynisrization Was @bhducted
for 90iminties s Adter terminationehthespolymerization, dhe systemanas
d%)ressyrrized %ndtthe [.goll_xmer Yvas f,ilteged, Wash(}?dl, and dgied unger
vacuurh af 80¢For 12 Rotirs. The actvity ratio of fhe 25 Solymer obtained
was 93%rretative toy 100% dn:the caseswhere «SkEL2240::4674 po 8.0
component,(C) was used. [0329 It should be poted that in this
TouBE SR B0 o AMIET S S 30 g o1 Bethylaloiinurm
ethoxidewere spresént. {0830pfComparative Example 17]:€ase ofs
adding) 8 mixed selution,of components (&) and (G). duting ; . .4
polymerization 10 <Polymerization method (2): Evaluation of
péwmmﬁzsatigﬂca@{jvﬁyﬁouc for 12 hours. As a result, 36.2% g of

Lhe polymer was obtained.
[0225]
It should be noted that in this autoclave system, 24.50
mg of Chemistat 2500 was present.
20 (0226}
[Example 14-1}

Case of adding a mixed sclution of components (B) and (C)

during polymerization

-

<Polymerization methed (1): Evaluation of condition of

25 autoclave wall>



Into a 1000, ml stainless steel autoclave thoroughly purged with nitrogen,
500 ml of n-heptane was charged; the: system was purged with ethylene,
and 20 ml of 1-hexene and 15 0.06 ml (0.06 mmol) of 1 mol/L
triisobutylaluyminum yere added.. After, the mixture was tetained at.room
temperature for 5 minutes, 1 ml of the antistatic agent composition 20
prepafEdarfPreparaticiExaniple 26 ahd"0745'§76f thie prépolyinefized
solid catalyst.camponent, (i) (A) were added theret.and the.20, »7 4
temperature in the system was elevated to 73C. Ethylene was then
introdticeti*fo Start poRmMetizatior Wiile confifitrotsly supplying: ethylene
sosthatdhe pressiie was Mmaintained at 8.0:kg/en2:0. palymerization was
conducted for 90 minutes. After termination of the polymerization, the
systen“Wis 25 téprassiiriz8d “afd fie Polymerwad fitteted *washed, and
dried SFe2240-+168:- uasker vacuum; at;80C forrh2nhaurs. sihe activity
ratio of the polymer obtained was 95% relative to 100% in the case where
no corfiponient (C) Wi usedr {6331]'51t Shdtith b hoted thaTin fris™
autoclewesystem,.t4.00 tngyofoSPAN 220 and=3:50:mg-afdiethylaluminum
etréoxig%\)/\i%ge é)resen(}. IOSPS%]H%Cotm arEativelExam le 1§J %O C%s%hof
atlzlding a mixed sblution of co 5(a)nlerr11ts ?@paﬁdl(& f%&nn@g boaIIQmerig’zation
<Polymetizationsmethod (2} devaluatior-cfpolymerizationtactivity>dnto a
1000 m| stainless steel autoclave thoroughly 15 p d with nitrogen, 500
1 of F G A GO e Sy K b it SyTeny and
20 ml ofsbhexerreandr@.606 mil=(0.06¢ mmetyof molii trisobutytaluminum
were gdded. After the mbdure was retalned at yoom, tempetature for, 5
minutes, 1 ml of the antistatic agent composition 21 prepared 20 in
Préparation-BExaniple27 a@hd 048 gréftie prepolymerized sohd catalyst
component (i), (A) were added thereto, and the temnerature.in the system
was elevated to 73C. Ethylene was

the autoclave after the polymerization was observed. No
adhesion of polymers to the autoclave wall or impeller was
found.

20 [0227]

It should be noted that in thils autoclave system, 24.50
mg of Chemistat 2500 and 12.25 mg of diethylaiuminum ethoxide
were present.

[0228]

25 [Example 14-2]



then iptradyced to start polymerization. While continuously supplying
ethylene so that the pressure was maintained at 8.0 25 kg/cm2-G,
polymerization was conducted for 90 minutes. After SF-2240 - 169 -

terminationofthenolymerization,thesystemwas depressurized and.the

polymer was filtered, washed, and dried under vacuum at 80C for 12
hoursaTH& agtivity ratio of the polymer obtained was 85% relative to 100%

in the caseyyyhere 5 no componant £€) wasJised:.[0333] -ndtshauld be
noted that in this autoclave system, 7.00 mg of EMULGEN 108 and 3.50

mg offietfiylaltith AumCeffoxithe were® présefit Tu[0334]TCotfiprartive
Example:19] Gase.ofadding.asmixed solution-af components-(B) and (C)
during polymerization <Polymerization method (2): Evaluation of
polym@riZatibn' 15 adtidity="nto & 1006 hi°Stainte 88 Stear alittrIaveE -
thoroughly: purged:with nittegen. 5Q0-ml of n-heptave-was . charged,sthe
system was purged with ethylene, and 20 ml of 1-hexene and 0.06 ml
(0.06 MATSH°of T mol& tridobltyialtimittih Werd dtded 26°AfEr the'
mixture-was=ketained-at roomtempenature fordS minutes; 1 mkofdhes
antistatic agent compositio_n 2(2A§)rePared in_PrePparation Examgl 28l and
i prepare : ple

0.47 gotthe prePofymerize o dn Freperstion Bxs
were added thereto and the temperature 1in the system was
elevated to 73°C. Fthylene was then introduced to start
polymerization. While continuously supplying ethylene so
that the pressure was maintained at 8.0 kg/om®~3,
15 polymerization was conducted for 90 minutes. Afterxr
termination of the polymerization, the system was
depressurized and the polymer was filtered, washed, and dried
under vacuum at 80°C for 12 hours. As a result, B8l.3 g of
the polymer was obtained. The activity ratic was 220%
20  relative to 100% in Comparative Example 7-2.
[0229]
It should be neoted that in this autoclave system, 24.50
mg of Chemistat 2500 and 12.25 mg of diethylaluminum ethoxide
were present.

25 [0230]



solid catalyst component (iii) (A) were added thereto and the temperature
in the system was elevated to 73C. Ethylene was 25 then introduced to
start polymerization. While continuously SF-2240 - 170 - supplying
ethylepg sQ thatthe pressure was maintained at 8.0 kg/cm?-G,
polymerization was conducted for 90 minutes. After termination of the
polymeiiZatibnztHe Sy stePi Ras depress fized anaiie polyniefwadd
filtered,washed, and dried.5 under vacuum at 80C for 12 hours. The
activity ratio of the polymer obtained was 78% relative to 100% in the case
where R E8hpanerit (CFWas used. [0335)21°" |t%hotifdbeé'idtedthat in
this autaclavesystem, 7.00 10 mg of Electro-stripper EA and 3.50 mg of
diethylaluminum ethoxide were present. [03361 [Comparative Example
201  Cask"6f ddding’a Mix&tr$oiitidn TrEomporemtss By Era )Y 15
during-pejymerization rsRalyrerization methee:(2):Evabaation of tne
polymerization activity> Into a 1000 ml stainless steel autoclave
thorougily puifged Wit nitrdg&n 568 mr 6 H-nEptang s Ehargéd, %he 20
systemtwas pirgedwith ethylene;, and:20:mletd-hexene and 06 ml
(q.(QG mrr]eolg\of 1 ranoI/Ldtrij%obytﬁ\j/Ialurpinum Wer(% addedd. AftSeSrﬂtChe ry_ixture
was rétained arroom temperature for b minutes, 1 mi of the antistatic
agentcompesitiorni2a:prepared in f2reparatiomExample. 29 and £:40 g of
the prepalymerizeq, 25 splid catalyst campgnent(i) (8) wete agded,

antistatic agent composition 12 prepared in Preparation

Example 18 and 0.08 g of the solid catalyst component (i)

15 ({A)-b) prepared in Preparation Example 1 were added, and the
temperature in the system was elevated to 73°C. Ethylene was
then introduced to start polymerization. While continuously
supplying ethylene so that the pressure was maintained at 8.0
kg/em-G, polymerization was conducted for 90 minutes. After

20 the termination of the polymerization, the system was
depressurized, the polymer was removed, and the condition of
the autoclave after the polymerization was observed. No
adhesion of polymers to the autoclave wall or impeller was
found.

25 (02311



- 171 ; femperature in the system was elevated to 73C. Ethylene was then
introduced to start polymerization. While continuously supplying ethylene
so that the pressure was maintained at 8.0 kg/cm2-G, polymerization was

conducted for %QJI@“H%%oéH%@E%Wi@ﬂ@%@&@l&@%@&r&%ﬁ%’%&he
system was depressurized and the polymer was filtered, washed, and

dried Giaddr Vagudht at’80C ot 12- hours. SFhéactivity tativrofthe pef/mer
obtaingd was.94% relative to 100% in the case where no component (C)
was used. 10[0337] It should be noted that in this autoclave system,
7.00 mg“6f Electro-stripper EA7 and 3.50 mg of diethylaluminum ethoxide
were pegsepi. [0338] 15[Comparative Example 21] Case of adding a
mixed solution of components (2 and (C) during polymerization
<PolyitiériZation fhsthod (2} “Evaluatici of poijmefizafiShaeivify=20Into
a 100Qqni.stajnless steel autoclave thoroughly purged with nitrogen, 500
ml of n-heptane was charged, the system was purged with ethylene, and
20 ml of 1-h&%end aitd .06 mi {0706 hmoljof M6 thisobutyidfurminum
were added. After the mipdureswasretained.apteamdiemperatere for=5 25
minutes, 1 ml of the antistatic agent composition 24 prepared SF-2240 -
172 - il Bréparaticn Examipie 30516764575 of thé prépolyiierized Solid
catalyst companert @iy (Axwereadded-theseto and.thetemperattreiin the
system was elevated to 73C, Ethylene,was then intaduced to start .
polymerization. while continuously 5 supplying eth;?ftnepne o that the
pressurewas maitaimedadt 8.0:kg/iem2:6 i polymerizatiorrwascconducted
for 90 minutes. After termination of the palymerization, the system was
depressurized and the polymer was filtered, washed, and dried under
vaéuumati80C foreb2ehbufs. The activityeratio dftirer:0ipolyaer bbtained
was 929 relafive to,100% in.the case where ng compgpent (C) was,used.
[0339] It should be noted that in this autoclave system, 7.00 mg of
Costelrf &SH00-and>3%50 nigrof giethytalumhiunretiioxide 1% weret
present, [0340] IComparative. Example 221 Case. of addlirgi, a mixed,
solution of components (B) and (C) dui[jagalymerization 20
<Polyiigfizatiéf metiieehe?): Evaluation ofpefymefizafion actiy>e

20 polymerization was conducted for 90 minutes. After
termination of the pelymerization, the system was
depressurized and the polymer was filtered, washed, and dried
under wvacuum at B80°C for 12 hours. As a result, 81.1 g of
the polymer was obtained. The activity ratic was 220%

25 {relative to 100% in Comparative Example 7-2).



Into a 1000, ml stainless steel autoclave thoroughly purged with nitrogen,
500 ml of n-heptane was charged, thes system was purged with ethylene,
and 20 ml of 1-hexene and 25 0.06 ml (0.06 mmol) of 1 mol/L
triisobutylaluminum were added. SF-2240 - 173 - After the mixture was
retained at room temperature for 5 minutes, 1 ml of the antistatic agent
compositiof 25" prépdied thiPréparation Exampls BT arfd 053 g ofthe
prepolymerized. solid cajalyst compengnt @i} {A).were.added thereto and
the 5 temperature in the system was elevated to 73C. Ethylene was then
introdtiged t6sfart-polymerizatipn. While continuously supplying ethylene
sodhat the, pressure was maintained at 8.0 kgdcm2-G, polymerization was
conducted for 90 minutes. After termination of the polymerization, the
system“\Was 16 ‘déprédsurizéd and the polymer was filtered, washed, and
dried updernyacuun ah20Gfende.hows aThe activityratiewef.the polymer
obtained was 96% relative to 100% in the case where no component (C)
was uSed 3211157 sHoUdf be Noted titat ifi this diitodidVe sy&terii! 7.00
mg of Liestelan AS100 and 3.50 mg of tri-normal-hexylaluminum were
present. [0342] Table 1 shows the summary of the evaluation of the 20
condition of the dutdclave wail évaiiated through the polymerization
methogh (33dn-Examptesst-l to@-Inand:Comparative Examples 1,121, and
3-1.[0343 Table 2 shows the summary of the evaluation of the 25
oty A ot T P ks falym G Sation oF 3230 -
174 - niethod (2)in:Examples 1l<21t@9:2:and)Comparative-&xamples 2- 2
and 3-2, [0344] Table 3 shows the summary of the evaluation,of the. 5
condition of the autoclave wall evaluated through the poFymerization
migthotl €13 ircExamplés 10:intoc1 2 1mdnd:Comparative Example 4-9E.

[0345meﬁd) of Chemistat 2500 (higher aliphatic amide produced by

Sanyo Chemicals Industries, Ltd.) acting as the component (B)
and 0.08 g of the solid catalyst component (i} ({A)~-Db)
prepared in Preparation Example 1 were added, and the
20  temperature in the system was elevated to 73°C. Ethylene was
then introduced to start polymerization. While continucusiy
supplying ethylene so that the pressure was maintained at 8.0
kg/cr®~G, polymerization was conducted for 90 minutes. After
the termination o¢f the ©polymerization, the system was

25 depressurized, the polymer was removed, and the condition of



Table 4 shgws the summary of the evaluation of the 10 polymerization
activity evaluated through the polymetization method (2) in Examples 10-2
to 12-2 and Comparative Example 4-2. [0346] Table 5 shows the

summary of.the evaluation.of the 15 operability.for.gas:phage. e vea.
polymerization in Example 13 and Comparative Examples 5 and 6. [03471

Table Bstiows the Bty 6f tHé evaRtash oFthe SondRfonof the
autoclaye wall evaluated through the 20 polymerization method (1) in
Examples 14-1 to 26-1 and Comparative Examples 7-1 to 14. [0348] Table
7 show¥“thé summary of the evaluation of the polymerization activity
evaluated throughithe palynaerization-28-methad {2)in Examples 14-2 to
26-2 and Comparative Examples SE-2240 - 175 - 7-2 to 13-2. [0349]
Table ® stowd the tbmmAanj~6f the*&Valuation of the condition of the
autoclayeswall evaluated through the 5 polymerization method (1) in
Examples 27-1 to 33-1 and Cgmparative Example 15-1. [0350] Table 9
shows tH&%&IRMEr 6f'thé &valuation of the polymerization activity
evaluated theough the pelynerization £0:methed (2) indexamples 24-2 to
33-2 and _Comparative Example 15-2. [0351] Table 10 shows the
10 actiwv . . . ..
summary of ttie evaluation of the polymerization activity evaluated through
the polymerization I5methods¢2) incCompasativeExampleS:d6ton22.
[0352]purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, and 20 ml of 1-hexene and
0.06 ml (0.06 mmol) of I mol/L triiscobutylaluminum were added.
1% After the mixture was retained at room temperature for 5
minutes, 6.90 ml of a toluene sclution (4.06 mwmg/ml) of
Chemistat 2500 ({higher aliphatic amide produced by Sanyo
Chemicals Industries, Ltd.) acting as the component (B) and
0.08 g of the solid catalyst component (i} {(A) prepared in
20  Preparation Example 1 were added thereto and the temperature
in tha system was elevated to 73°C. Ethylene was then
introduced to start polymerization. While continuously
supplying ethylene so that the pressure was maintained at 8.0

kg/cm®~G, peolymerization was conducted for 90 minutes. After

25 termination of the pclymerization, the system was



[Table,1],{0) pue (9) lo uoilnios pam Component (C) Mg 0'9 - 0'0 00 0 0'6
[.10"Z0-81. 09 00 0* Component:(G)XB) (Molar ratio) CEO

depressurized and the polymer was filtered, washed, and dried
under wvacuum at 80°C for 12 hours. As & result, 25.6 g of
the pclymer was cbtained.
[06237]

5 Tt should be noted that in this autoclave system, 28.00
mg of Chemistat 2500 was present.
[0238]
[Example 16]

Case of adding a mixed solution of components (B} and (C}

10 during pelymerization

<Polymerization method (1): Evaluation of condition of
autoclave wall>
Inte a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 mli of n-heptane was charged, the
15 system was purged with ethylene, 20 ml of l-hexene and 0.28 g
of the prepolymerized solid catalyst component (iii}) ((A)-a)
ware charged, and the temperature was elevated toe 55°C. It
takes approximately 10 minutes until the temperature reaches
55°C after the addition of ({(A)-a). Then 4 ml of the
20 antistatic agent compositien 11 prepared 1in Preparation
Example 17 and 0.08 g of the sclid catalyst component (i)
{(A)-b) prepared in Preparation_ﬂxample 1 were added, and the
temperature in the system was elevated to 73°C. Ethylene was
then introduced to start polymerization. While continuously

25 supplying ethylene so that the pressure was maintained at 8.0



0Z7Z2.5,0,,52V621.4-17 0 6't Component (B) m. 06 00 0 0 06 0'6 0'6
0'6 0-6 1-06 0 Z 00 06 - 118 -

kg/cm?~G, polymerization was conducted for %0 minutes. After
the termination of the‘ polymerization, the system was
depressurized, the polymer was removed, and the condition of
the autoclave after the polymerizaticn was observed. No
5 adhesion of polymers to the autoclave wall or impeller was
found.
[0239]
It should be ncted that in this autoclave system, 28.00
mg of Chemistat 2500 and 14.00 mg of diethylaluminum ethoxide
10 were present.
[0240]
{Example 17-1}

Case of adding a mixed sclution of components (B} and {C)

during polymerization

15 <Polymerization method (1): Evaluation of condition of
autoclave wall>

Inte a 1000 ml stainless steel autoclave thoroughly

purged with nitrogen, 500 ml of n-heptane was charged, the

system was purged with ethylene, 20 ml of l-hexene and 0.3C g

20 of the prepolymerized solid catalyst component (iii) ((A)-a)

were charged, and the temperature was elevated to 35°C. It

takes approximately 10 minutes until the temperature reaches

55°C after the addition of ({R)-a). Then 4 ml o¢f the

antistatic agent composition 12 prepared in Preparation

25 Example 18 and 0.08 g of the solid catalyst component {i)
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({A)-b) prepared in Preparation Example 1 were added, and the
temperature in the system was elevated to 73°C. Ethylene was
then introduced to start polymerization. While continucusly
supplying ethylene so that the pressure was maintained at 8.0
kg/cmsz, polymerization was conducted for 90 minutes. After
the termination of the polymerization, the system was
depressurized, the polymer was removed, and the condition of
the autoclave after the polymerization was observed. No
adnhesion of polymers to the autcclave wall or impeller was
found.

[0241]

It should be noted that in this autoclave system, 28.00
mg of Chemistat 2500 and 18.68 mg of diethylaluminum ethoxide
were present.

(02427

{Example 17-2]

<Polymerization method {2): Evaluation of polymerization
activity>»

Inte & 1000 ml stainless steel autcclave thoroughly
purged with nitrogen, 500 mi of n-heptane was charged, the
system was purged with ethylene, and 20 ml of l-hexene and
0.06 ml (0.06 mmol}) of 1 mol/L triiscbutylaluminum were added.
After the mixture was retained at room temperature for 5
minutes, 4 ml of the antistatic agent composition 12 prepared

in Preparation Example 18 and 0.08 g of the solid catalyst



Adhesiontowall -6 <0 COVV V flV << <Tv<Components (B)(C)
Charge method Method (1) *3 Method (1) *3

component (1) (A} prepared in Preparation Example 1 were
added thereto and the temperature in the system was elevated
to 73°C. Ethylene was then introduced to start
polymerization. While continuously supplying ethylene so
5 that the ©pressure was maintained  at 8.0 kg/omi-G,
polymerization was conducted for 90  minutes. After
termination of the polymerization, the system Was
depressurized and the polymer was filtered, washed, and dried
under vacuum at 80°C for 12 hours. As a result, 61.2 g of
10  the polymer was obtained. The activity ratio was 239%8%
reiative to 100% in Comparative Example 8-Z.
(02437
It should be noted that in this autoclave system, 28.00
mg of Chemistat 2500 and 18.68 mg of diethylaluminum ethoxide
15  were present.
[0244]
[Example 18-1]

Case of adding a mixed solution of compeonents (B) and (C)

during polymerization

20 <Polymerization method {1): Evaluation of condition of
autoclave wall>

Inte a 1000 ml stainless steel autoclave thoroughly

purged with nitrogen, 500 ml of n-heptane was charged, the

system was purged with ethvlene, 20 ml of l-hexene and 0.08 g

25 of the solid catalyst component (1) {{AY=~a) prepared in



Method %L)ﬁ Method (1) *3 Method (1) *3 Method (1) *3 1 Method (1)*3

1 Metho
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Preparation Example 1 were charged, and the temperature was

elevated to 55°C. It takes approzimately 10 minutes until

the temperature reaches 55°C after the addition of ((A)-~a).

Then 4 ml of the antistatic agent composition 11 prepared in

> Preparation Example 17 and 0.08 g of the solid catalyst

component {1} ((A}-b) prepared in Preparation Ezample 1 were

added, and the temperature in the system was elevated to 73°C.

Ethylene was then introduced to start polymerization. While

continuously supplyving ethylene so that the pressure was

10 meaintained at 8.0 kg/cm®~G, polymerization was conducted for

40 minutes., After the termination of the polymerization, the

system was depressurized, the polymer was removed, and the

condition of the autoclave after the polymerization was

observed. No adhesion of polymers to the autoclave wall or

15 impeller was found.

[0Z245]

It should be noted that in this autoclave system, 28.00

mg of Chemistat 2500 and 14.00 mg of diethylaluminum ethoxide

were present.

20 [0246]

[Example 18-2]

<Polymerization method {2): Evaluation of polymerization

activity>

Inte a 1000 ml stainless steel autoclave thoroughly

25  purged with nitrogen, 500 ml of n-heptane was charged, the
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system was purged with ethylene, and 20 ml of l-hexene and

0.06 ml {0.06 mnol) of 1 mol/L triiscobutylaluminum were added.
After the mixture was retained at room temperature for 5

minutes, 4 ml of the antistatic agent ccomposition 11 prepared
in Preparaticn Example 17 and 0.08 g of the scolid catalyst
component (i} (A} prepared in Preparation Example 1 were
added theretc and the temperature in the system was elevated
to 73°C. Ethylene was then introduced Lo start
polymerization. While continucously supplying ethylene so
that the pressure was maintained at 8.0 kg/cmz*G,

polymerization was conducted for 90 minutes. After
termination of the polymerization, the system Was

depressurized and the polymer was filtered, washed, and dried
under vacuum at B80°C for 12 hours. As a result, 85.3 g of
the polymer was obtained. The activity ratio was 333%
relative to 100% in Comparative Example 8-2.

(0247]

It should be noted that in this autoclave system, 28.00
mg of Chemistat 2500 and 14.00 mg of diethylaluminum ethoxide
were present.

[0248]
{Comparative Example 9]

Case of adding only component (B) during polymerization

<Polymerization method (l): Evaluation of condition of

autcclave wall>
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Into a 1000 ml stainless steel autoclave thorcughly
purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethyiene, 5 ml of l-hexene and 0.24 g
of the prepclymerized scolid catalyst component (iii}) ({A)-a)}

5 were charged, and the temperature was elevated to 55°C. Then
1.72 ml of a toluene solution (4.06 mg/mil} of Chemistat 2500
{higher aliphatic amide produced Dy Sanyo Chemicals
Industries, Ltd.} acting as the component (B} and 0.15 g of
the prepolymerized solid catalyst component {v) {{A}-b)

10 prepared in Preparation EBxample 14 were added, and the
temperature in the system was elevated to 73°C. Ethylene was
then introduced to start polymerization. W#While continuously
supplying ethylene so that the pressure was maintained at 8.0

kg/cm?—G, poelymerization was conducted for 80 minutes. After

15 the terminstion of the polymerization, the system was
depressurized, the polymer was removed, and the condition of
the autcoclave after the polymerization was observed. No
adhesion of polymers to the autoclave wall or impeller was
found.

20 (02497

It should be noted that in this autoclave system, 7.00
mg of Chemistat 2500 was present.
[0250]
[Comparativé Example 10-~1]

25 Case of adding only component (B) during polymerization




W @)HE),40

10

15

20

25

- 124 -

<Polymerization methed (1): Evaluation of condition of
autoclave wall>

Into a 1000 ml stainless steel autoclave thoroughly
purged with nitrocgen, 500 ml of n-heptane was charged, the
system was purged with ethylene, 5 ml of l-hexene and 0.15 g
of the prepolymerized solid catalyst component {v) ({{A}-a)
prepared 1n Preparation Example 14 were charged, and the
temperature was elevated to 55°C. Then 1.72 ml of a toluene
solution (4.06 mg/ml} of Chemistat 2500 (higher aliphatic
amide produced by Sanyoe Chemicals Industries, Ltd.) acting as
the component (B) and 0.15 g of the prepolymerized solid
catalyst component  (v) {({A)~b} prepared 1in Preparation
Example 14 were added, and the temperature in the system was
elevated to 73°C. Ethylene was then introduced to start
polymerization. While continuously supplying ethylene so
that the pressure was maintained at 8.0  kg/om®-G,
polymerization was conducted for 80 minutes. After the
termination of the pelymerization, the system was
depressurized, the polyvmer was removed, and the condition of
the autecclave after the polymerization was observed. No
adhesion of polymers to the autoclave wall or impeller was
found.
{0251}

1t should be noted that in this autcclave system, 7.00

mg of Chemistat 2500 was present.
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[Comparative Example 10-2]

<Polymerizaticn wmethod (2): Evaluation of polymerization
activity>
5 Inte a 1000 ml stainless steesl autoclave thoroughly

purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, and 5 ml of I1-hexene and
0.06 ml (0.06 mmol) of 1 mol/L triiscobutvlaluminum were added.
After the mixture was retained at room temperature for 3
10 minutes, 1.72 ml! of a toluene sclution (4.06 mg/mi) of
Chemistat 2500 (higher aliphatic amide produced by Sanyo
Chemicals Industries, Ltd.) acting as the component (B) and
0.15 g of the prepolymerized solid catalyst component (v) (A}
prepared in Preparation Example 14 were added thereto and the
15 temperature in the system was elevated te 73°C. Ethylene was
then introduced to start polymerization. While continuously
supplying ethylene sc that the pressure was maintained at §.0
kg/cmz—G, polymerization was conducted for %0 minutes. After
termination of the polymerization, the system wWas
20  depressurired and the polymer was filtered, washed, and dried
under vacuur at 80°C for 12 hours. As a result, 38.5 g of
the polymer was obtained.
[0253]
It should be noted that in this autoclave system, 7.00

25 mg of Chemistat 2500 was present.
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[Example 19]

Case of adding a mixed sclution of compeonents (B} and (C)

during polymerization

<Polymerization method (1}: Evaluation of condition of
autociave wall>

Into a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, 5 ml of I-hexene and 0.28 g
of the prepolymerized solid catalyst component {(iii} ((A)-a)
were charged, and the temperature was elevated to 55°C. It
takes approximately 10 minutes until the temperature reaches
55°C after the addition of ({&)-a). Then 1 ml of the
antistatic agent composition il ©prepared in Preparation
Example ‘17-and 0.15 g of the prepolymerized solid catalyst
component {v} ((A}-b} prepared in Preparation Example 14 were
added, and the temperature in the system was elevated to 73°C.
Ethylene was then introduced to start polymerization., While
continucusly supplying ethylene so that the pressure was
maintained at 8.0 kg/cm®-G, polymerizaticn was conducted for
90 minutes. After the termination of the polymerization, the
system was depressurized, the polymer was removed, and the
condition of the autoclave after the polymerization was
ohserved. No adhesion of polymers to the auteoclave wall or

impeller was found.
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[0255]

Tt should be noted that in this autoclave system, 7.00
mg of Chemistat 2500 and 3.50 mg of diethylaluminum ethoxide
were present.

[0256]
[Example 20-1]

Case of adding a mized sclution of compoenents (B) and (C)

during polymerization

<Polymerization method (1): Evaluation of <condition of
autoclave wall>

Inte a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 300 ml of n-heptane was charged, the
system was purged with ethylene, 5 ml of l-hexene and 0.15 ¢
of the prepolymerized solid catalyst component (v} ((A)-a)
prepared in Preparation Example 14 were charged, and the
temperature was slevated to 55°C. It takes approximately 10
minutes until the temperature reachss 55°C after the addition
of ({(A)-a). Then 1 ml of the antistatic agent composition 11
prepared in Preparation Example 17 and 0.i5 g of the
prepclymerized solid catalyst component (v) {({A}-b) prepared
in Preparation Example 14 were added, and the temperature in
the system was elevated to 73°C. Ethylene was then
introduced to start polymerization. While continuously
supplying ethylene so that the pressure was maintained at 8.0

kg/cm’ -G, polymerization was conducted for 90 minutes. After

ng%%%eqo itiewiedes Component (C) mg 0'0 0.0 00 00 Oo 00 00
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the termination of the polymerization, the system was
depressurized, the polymer was removed, and the condition of
the autoclave after the polymerization was observed. No
adhesion of polymers te the autoclave wall or impeller was
found.
[0257]

Tt should be noted that in this autcoclave system, 7.00
mg of Chemistat 2500 and 3.50 mg of diethylaluminum ethoxide
were ﬁresent.

[0258]

[Example 20-2]

<Polymerization method (2)}: Evaluation of polymerization
activity>

Into a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, and 5 ml of l-hexene and
0.06 ml {0.06 mmol) of 1 mol/L triiscbutylaluminum were added.
After the mixture was retained at rocom temperature for 5
minutes, 1 ml of the antistatic agent composition 11 prepared
in Preparation Example 17 and 0.15 g of the prepolymerized
selid catalyst component {(v) (A} prepared in Preparation
Example 14 were added thereto and the temperature in the
system was elevated to 73°C. Ethylene was then introduced to
start polymerization. While continucusly supplying ethylene

so that the pressure was maintained at 8.0 kg/om -G,
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polymerization was conducted for 90 minutes. After
termination of the polymerization, the system was

depressurized and the polymer was filtered, washed, and dried
under vacuum at 80°C for 12 hours. As a result, 59.3 g of
the polymer was obtained. The activity ratic was 154%
relative to 100% in Comparative Example 10-Z.

[0259]

It should be noted that in this autoclave system, 7.00
myg of Chemistat 2500 and 3.50 mg of diethylaluminum ethoxide
were present.

[0260]
[Example 21]

Case of adding a mixed solution of components (B) and (C)

during polymerizaticn

<Polymerization methed (2): Evaluation of polymerization
activity>

Into a 1000 ml stainless steel autceclave thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, and 5 ml of l-hexene and
0.06 mi (0.06 mmol) of 1 mol/L triiscobutylaluminum were added.
After the mixture was retained at room temperature for 5
minutes, 1 ml of the antistatic agent composition 12 prepared
in Preparation Example 18 and 0.15 g of the prepolymerized
solid catalyst component (v) (A) prepared in Preparation

Example 14 were added thereto and the temperature in the
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system was elevated to 73°C. Ethylene was then introduced to
start polymerization. While continuously supplying ethylene
so that the pressure was maintained at 8.0 kg/cn®-G,
polymerization was - - conducted for %0 minutes. After

5 termination of the polymerization, the system was
depressurized and the polymer was filtered, washed, and dried
under vacuum af 80°C for 12 hours. As a result, 44.0 g of
the polymer was obtained. The activity ratio was 114%
relative to 100% in Comparative Example 10-Z.

10 [0261]

It should be noted that in this autoclave system, 7.00
mg of Chemistat 2500 and 4.67 mg of diethylaluminum ethoxide
were present.

[0262]
15 [Comparative Example 11-1]

Case of adding only component (B) during pelymerization

<Polymerization method (1}): Ewvaluation of condition of
autoclave wall>

Into a 1000 ml stainless steel autoclave thoroughly

20 purged with nitrogen, 500 ml of n-heptane was charged, the

system was purged with ethylene, 0.08 g of the soclid catalyst

component (i) {(A)-a) prepared in Preparation Example 1 was

charged, and the temperaturs was elevated to 55°C. Then 5.17

ml of a toluene solution (4.06 mg/ ml) of Chemistat 2300

25 {higher aliphatic amide  produced by Sanyo Chemicals
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Industries, Ltd.) acting as the component (B} and 0.14 g of
the solid catalyst component (i} { {A)Y~Db} prepared in
Preparation Example 1 were added, and the temperature in the
system was elevated to 73°C. Ethylene was then introduced to
start polymerization. While continuocusly supplying ethylene
so that the pressure was maintained at 8.0 kg/cm’-G,
polymerization was conducted for 90 minutes. After the
termination of the polymerization, the system was
depressurized, the polymer was removed, and the condition of
the autcclave after the polymerization was observed. No
adhesion of polymers to the autceclave wall or impeller was
found.
[0263]

It should be noted that in this autoclave system, 21.00
mg of Chemistalt 2500 was present.
[0264]
[Comparative Example 11-2}
<Polymerization method (2): Evaluation of polymerization
activity>

Into a 1000 ml stainless steel autoclave thorcocughly
purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, and 0.06 ml (0.06 mmol) of 1
mel/L trilscbutylaluminum was added. After the mixture was
retained at room temperature for 5 minutes, 5.17 ml of a

toluene soluticon {4.06 mg/ ml) of Chemistat 2500 (highex
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acting as the component (B} and 0.14 g of the solid catalyst

component (1) (A) prepared in Preparation Example 1 were

added thereto and the temperature in the system was elevated
5 to  73°C. Ethylene was  then introduced to  start

polymerization. While continuously supplying ethylene so0

that the pressure was maintained @ at 8.0 kg/em®-G,

polymerization was conducted for 90 minutes. After

rtermination of the polymerization, the system was
10  depressurized and the polymer was filtered, washed, and dried

under vacuum at 80°C for 12 hours. As a result, 89.7 g of

the polymer was obtained.

[0265]

It should be noted that in this autoclave system, 21.00

15 mg of Chemistat 2500 was present.

[b266]

{Example 22-1]

Case of adding a mixed solution of components (B} and ({(C)

during polymerization

20  <Polymerization method (1}: Evaluation of condition of
autoclave wall>

Inte a 1000 ml stainless steel autoclave thoroughly

purged with nitrogen, 500 ml of n-heptane was charged, the

system was purged with ethylene, 0.08 g of the sclid catalyst

25 component (i) ((&)-a) prepared in Preparation Example 1 was
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charged, and the temperature was elevated to 55°C. It takes
approximately 10 minutes until the temperature reaches 55°C
after the addition of {(A)-a). Then 3 ml of the antistatic
agent composition 12 prepared in Freparation Example 18 and
5 0.14 g of the sclid catalyst component (i) {{A)~b) prepared
in Preparation Example 1 were added, and the temperature in
the system was elevated to 73°C. Ethylene was then
introduced to start polymerization. While continuously
supplying ethylene so that the pressure was maintained at 8.0
10 kg/cm®-G, polymerization was conducted for 90 minutes. After
the termination of the polymerization, the system was
depressurized, the polymer was removed, and the condition of
the autoclave after the polymerization was observed. No
adhesion of polymers to the autoclave wall or impeller was
15 found.
(0267}

It should be noted that in this autoclave system, 21.00
mg of Chemistat 2500 and 14.00 mg of diethylaluminum ethoxide
were present.

20 [6268]
[Example 22-2]
<Polymerization method (2): Evaluaticon of polymerization
activity>

Into a 1000 ml stainless steel autoclave thoroughly

25 purged with nitrogen, 500 ml of n~heptane was charged, the



O1t, 090 9L 0032 LEO L92176.3 1.1t70L. 26)a),aarulad48aa.0&
17399299egg 902 LLZ 02.3 - 134 -

system was purged with ethylene, and 0.06 mi (0.06 mmol) of 1
mol/L triisobutylaluminum was added. After the mixture was
retained at room temperature for 5 minutes, 3 ml of the
antistatric agent composition 12 prepared in Preparation
5 Example 18 and 0.14 g of the solid catalyst compeonent {i) (AR}
prepared in Preparation Example 1 were added theretc and the
temperature in the system was elevated to 73°C. Ethylene was
then introduced to start polymerization. While continuocusly
supplying ethylene sco that the pressure was maintained at 8.0
10 kg/cm®-G, polymerization was conducted for %0 minutes. After
termination of the polymerization, the system was
depressurized and the polymer was filtered, washed, and dried
under vacuum at B0°C for 12 hours. As a result, 103.2 g of
the polymer was obtained. The activity ratio was 115%
15 relative to 100% in Comparative Example 11-2.
[0269]

It should be noted that in this autoclave system, 21.00
mg of Chemistat 2500 and 14.00 mg of diethylaluminum ethoxide
ware preasent.

20 (02701
[Comparative Example 12-1]

Case of adding only component (B) during polymerizaticn

<Poclymerization method {1): Evaluation of condition of
autoclave wall>

25 Inte a 1000 ml stainless steel autoclave thoroughly
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purged with nitrogen, 500 ml of n~heptane was charged, the
system was purged with ethylene, 0.30 g of the prepolymerized
solid catalyst component (v) ({A)-a) prepared in Preparation
Bxample 14 was charged, and the temperature was elevated teo
5 55°C, Then 3.45 ml of a toluene solution {4.06 mg/ ml) of
Chemistat 2500 (higher aliphatic amide produced by Sanyo
Chemicals Industries, Ltd.) acting as the component (B) and
0.15 g of the prepolymerized solid catalyst component (v)
{(A)-b) prepared in Preparation Example 14 were added, and
10 the temperature in the system was elevated to 73°C. Ethylene
was then introduced to start polymerization. While
continuously supplying ethylene 3o that the pressure was
maintained at 8.0 kg/cm’~G, polymerization was conducted for
30 minutes. After the termination of the polymerization, the
15 system was depressurized, the polymer was removed, and the
condition of the autoclave after fthe polymerization was
observed. No adhesion of polvmers to the autcclave wall or
inpeller was found.
[0271]
20 It should be noted that in this autoclave system, 14.00
mg of Chemistat 2500 was present.
[oz721
[Comparative Example 12-2]
<Polymerization method (2): Evaluation of pelymerization

25 activity>
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Into a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethvlene, and C.06 ml (0.06 mmol) of 1
mol/L triisobutylaluminum was added. After the mixture was

5 retained at room temperature for 5 minutes, 3.45 ml of a
toluene soclution (4.06 mg/ ml) of Chemistat 2500 (higher
zliphatic amide produced by Sanyo Chemicals Industries, Ltd.]
acting as the component {B) and 0.15 g of the prepolymerized
solid catalyst component {v) (A) prepared in Preparation

10 Example 14 were added thereto and the temperature in the
system was elevated to 73°C. Ethylene was then introduced to
start polymerization. While continucusly supplying ethylene
so that the pressure was maintained at 8.0 kq/cm2~G,
polyvmerization was conducted for %0  minutes. After

15 termination of the polymerization, the system wWas
depressurized and the polymer was filtered, washed, and dried
under vacuum at 88°C for 12 hours. As a result, 38.4 g of
the polymer was obtained.
[0273]

z0 It should be noted that in this autoclave system, 14.00
mg of Chemistat 2500 was present.
[c2741
[Example 23-1]

Case of adding a mixed solution of components (B) and (C)

25 during pelymerization
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<Polymerization method {1}: Evaluaticn of condition of
autoclave wall>

Into a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, 0.30 g of the prepolymerized
solid catalyst component (v) ({A)-a) prepared in Preparation
Example 14 was charged, and the temperature was elevated to
55°C, It takes approximately 10 minutes until the
temperature reaches 55°C after the addition of ((A)-a}. Then
2 ml of the antistatic agent composition 11 prepared in
Preparation Example 17 and 0.15 g of the prepclymerizasd seolid
catalyst component {v) {{(A}~b)} prepared in Preparation
Example 14 were added, and the temperature in the system was
elevated to 73°C. Ethylene was then introduced to start
polymerization. While continucusly supplying ethylene so
that the pressure was maintained ar 8.0 kg/cmE—G,
polymerizatioﬁ was conducted for 90 minutes. After the
termination of the polymerization, the aystem was
depressurized, the polymer was removed, and the condition of
the autoclave after the polymerization was observed. No
adhesicn of polymers to the autoclave wall or impeller was
found.
[0275]

It should be noted that in this autoclave system, 14.00

mg of Chemistat 2500 and 7.00 mg of diethylaluminum ethoxide
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ware present.
(0276}
{Example 23-2]
<Polymerization method (2): Evaluation of polymerization
5  activity>
into a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, and 0.06 mi (0.06 mmol} of 1
mol/L triiscbutylaluminum was added. After the mixture was
10 retained at room temperature for 5 minutes, 2 ml of the
antistatic agent composition 11 prepared in Preparation
Example 17 and 0.15 g of the prepolymerized solid catalyst
compenent (v) {A) prepared in Preparation Example 14 were
added thereto and the temperature in the system was elevated
15 to 73°C. Ethyiene was then introduced to start
polymerization. While continucusly supplying ethylene so
that the pressure was maintained at £.0 kg/cm’-G,
polymerization was conducted for 90 minutes. After
termination of the polymerization, the system WAS
20 depressurized and the polymer was filtered, washed, and dried
under vacuum at B80°C for 12 hours. As a result, B85.5 g of
the polymer was obtalined. The activity ratic was 223%
relative to 100% in Comparative Examplie 12-2.
(02771

25 It sheould be noted that in this autoclave system, 14.00
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mg of Chemistat 2500 and 7.00 mg cof diethylaluminum ethoxide
were present.

[0278]

[{Comparative Example 13-1]

Case of adding only component (B) during polymerization

<Polymerization method {(1y: Evaluation of condition of
autoclave wall>

Into & 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, 5 ml of l-hexene and 0.15 g
of the solid catalyst component {(vi}) ({A)~a) prepared in
Preparation Example 15 were charged, and the temperature was
elevated to 55°C. Then 6.9%0 ml of a toluene solution (4.06
mg/ mi) of Chemistat 2500 (higher aliphatic amide produced by
Sanye Chemicals Industries, Ltd.} acting as the ccmponent (B)
and 0.15 g of the solid catalyst component (vi) ({A&)-b}
prepared 1in Preparation Example 15 were added, and the
temperature in the system was elevated to 73°C. Ethylene was
then Iintroduced to start polymerization. While continuously
supplying ethylene so that the pressure was maintalned at 8.0
kg/cn®-G, polymerirzation was conducted for 90 minutes. After
the terminaticn of the polymerization, the system was
depressurized, the polymer was removed, and the condition of
the autoclave after the polymerization was observed.

Adhesion of polymers to the autoclave wall or ilmpeller was
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found.
(0279}
it should be noted that in this autoclave system, 28.00
mg of Chemistat 2500 was present.
3 132807
{Comparative Example 13-Z]
<Polymerization method (2): Ewvaluation of polymerization
activity>
Intc a 1000 ml stainless steel autoclave thoroughly
10  purged with nitregen, 500 ml of n-heptane was charged, the
system was purged with ethylenes, and 5 ml of l-hexene and
0.06 ml {D0.06 mmol) of 1 mol/L triiscbutylaluminum were added.
After thes mixture was retalned at room temperature for 5
minutes, ©€.%0 ml of a toluene solution ({4.06 mg/ ml) of
15 Chemistat 2500 {higher aliphatic amide produced by Sanyo
Chemicals Industries, Litd.) acting as the component (B) and
0.1%5 g of the solid catalyst component (vi) (A} prepared in
Preparation Example 15 were added theretoc and the temperature
in the system was elevated to 73°C. thylene was then
20 intreoduced to start polymerization. While continuocusly
supplying ethylene so that the pressure was maintained at 8.0
kg/cm®~-G, polymerization was conducted for %0 minutes. After
termination cf the polymerization, the system was
depressurized and the polymer was filtered, washed, and dried

25  under wvacuum at 80°C for 12 hours. As a result, 68.1 g of
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the polymer was obtained.
[0281]
It should be noted that in this autoclave system, 28.00
mg of Chemistat 2500 was present.
5 [0282)
[Comparative Example 14]

Case of adding only component (B) during polymerization

<Polymerization method (1y: Evaluation of condition of
autoclave wall>

10 Inte a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, 5 ml of l-hexene and 0.15 g
of the solid catalyst component (vi) ((A)-a) prepared in
Preparation Example 15 were charged, and thes temperature was

15 elevated to 55°C. Then 10.34 ml of a toluene solution (4.06
mg/ ml) of Chemistat 2500 (higher aliphatic amide produced by
Sanyo Chemicals Industries, Ltd.} acting as the component (B)
and 0.15 g of the solid catalyst component (vi) ((A)-b)
prepared in Preparation Example 15 were added, and the

20 temperature in the system was elevated to 73°C. Ethylene was
then introduced to start peolymerizaticn. While continuously
supplying ethylene so that the pressure was maintained at B.0
kg/cm®~G, polymerization was conducted for 90 minutes. After

s

the termination of the polymerization, tThe system was

25 depressurized, the polymer was removed, and the condition of
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the autcclave after the polymerization was observed.
Adhesion of polymers to the autoclave wall or ilmpeller was
found.
[0283]

5 It should be noted that in this autoclave system, 42.00
mg of Chemistat 2500 was present.
[0284]
[Example 24-1]

Case of adding a mixed solution of components (B} and (C)

i0 during polymerizaticn

<Polymerization method {1): Ewvaluation of condition of
autoclave wall>

Into a 1000 ml stainless steel autoclave thoroughly

purged with nitrogen, 500 ml of n-heptane was charged, the

15  system was purged with ethylene, 5 ml of 1-hexene and 0.15 g

of the solid catalyst component (vi) ({A)-a) prepared in

Preparation Example 15 were charged, and the temperature was

elevated to 55°C. It takes approximately 10 minutes until

the temperature reaches 55°C after the addition of {((A)-a).

20  Then 4 ml of the antistatic agent composition 11 prepared in

Preparation Example 17 and 0.15 g of the solid catalyst

cemponent {vi) {({A)~b} prepared in Preparation Example 15

were added, and the temperature in the system was elevated to

73°C. FEthylens was then intreduced to start polymerization.

25 While continuously supplying ethylene so that the pressure
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for 80 minutes. After the termination of the polymerization,

the system was depressurized, the polymer was removed, and

the condition of the autcclave after the polymerization was
5 cbserved. No adhesion of polymers to the autoclave wall or

impellier was found.

[0285]

It should be noted that in this autoclave system, 28.00

mg of Chemistat 2500 and 14.00 mg of diethylaluminum ethoxide
10  were present.

(028861

[Example 24-2]

<Polymerization method {2): Ewvaluation of polymerization
activity>
15 Inte a 1000 ml stainless steel autoclave thoroughly

purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, and 5 ml of l-hexene and
0.06 ml (0.06 mmol) of 1 mol/L triiscbutylaluminum were added.
After the mixture was retained at room temperature for 5
20 minutes, 4 ml of the antistatic agent composition 11 prepared
in Preparation Example 17 and 0.1% g of the solid catalyst
component (vi) (A} prepared in Preparation Example 15 were
added theretc and the temperature in the system was elevated
to 73°¢C. Bthylene was then introduced to start

25 pelymerization. While continucusly supplying ethylene so
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that the pressure was maintained at 8.0 kg/omi-G,

polymerization was conducted for 90 minutes. After

termination of the polymerization, the system was

depressurized and the polymer was filtered, washed, and dried
5 under wvacuum at 80°C for 12 hours. As a result, 117.2 g of

the polymer was obtained. The activity ratic was 172%

relative to 100% in Comparative Example 13-2.

[0287]

It should be noted that in this autoclave system, 2Z28.00

10 mg of Chemistat 2Z50C and 14.00 mg of diethylaluminum ethoxide

were present,

(02881

{Exampla 25-1]

Case cof adding a mixed sclution of components (B} and (<)

15 during polymerization

<Polymerization method {ly: Evaluation of condition of
autocliave wall>

Inte a 1000 ml stainless steel autoclave thoroughly

purged with nitrogen, 3500 ml of n-heptane was charged, the

20  system was purged with ethyvlene, 5 ml of l-hexene and 0.15 g

of the solid catalyst component (vi) {({A)-a} prepared in

Preparation Example 15 were charged, and the temperature was

elevated to 55°C. It takes approximately 10 minutes until

the temperature reaches 55°C after the addition of ({A)-z).

25 Then 4 ml of the antistatic agent compcsition 11 prepared in
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Preparation Example 18 and 0.15 g of the solid catalyst
component (vi) ({A}-b) prepared in Preparation Example 15
were added, and the temperature in the system was elevated to
73°C. FEthylene was then introduced to start pelymerization.
5 While centinuously supplying ethylene so that the pressure
was maintained at 8.0 kg/cm®-G, polymerization was conducted
for 90 minutes. After the termination of the polymerization,
the system was depressurized, the pelymer was removed, and
the condition of the autoclave after the polymerization was
10  observed. No adhesion of polymers to the autoclave wall or
impeller was found.
[0289}
It should be noted that in this autoclave system, 28.00
mg of Chemistat 2500 and 18.68 mg of diethylaluminum ethoxide
15 were present.
[0294]

[Example 25-2]

<Polymerization wmethod (2}: Evaluation of polymerization
activity>
20 Inte a 10086 ml stainless steel autoclave thorcughly

purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylens, and 5 ml of l-hexene and
0.06 mi {C.06 mmol) of 1 mel/L triisobutylaluminum were added.
After the mixture was retained at room temperature for 5

2%  minutes, 4 ml of the antistatic agent composition 11 prepared
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in Preparation Example 18 and 0.15 g of the solid catalyst
component (vi} (A) prepared in Preparation Example 15 were
added thereto and the temperature in the system was elevated
to 73°C. Ethylene was then introeduced to start
5 peclymerization. While continuously supplying ethylene so
that the pressure was maintained at 8.0 kg/cm?-G,
polymerization was conducted for 90  minutes. Rfter
termination of the polymerization, the system was
depressurized and the polymer was filtered, washed, and dried
10  under vacuum at B0°C for 12 hours. As a result, 91.0 g of
the polymer was obtained. The activity ratic was 134%
relative to 100% in Comparative Example 13-2.
{02913
It should be noted that in this autoclave system, 28.00
15 mg of Chemistat 2500 and 18.68 mg of diethylaluminum ethoxide
were present.
16292}
[Example 26-1]

Case of adding a mixed scolution of components (B) and (C}

20 during pelymerization

<Poclymerizaticon method {(1y: Evaluation of conditlion of
autoclave wall>

Inte a 1000 m! stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the

25 system was purged with ethylene, 5 ml of l-hexene and 0.15 g



090 Component (B)mg00 'S 06 0.6 H1-01 elawex9 I.-11 alOWEX3
alawex Comparative Example 4-1 14501 elowex3 alataex3 elowex9
Comparative | Example 4-1 E

of the solid catalyst component (vi) (({A)~a) prepared in
Preparation Example 15 were charged, and the temperature was
elevated to 55°C. It takes approximately 10 minutes until
the temperature reaches 55°C after the addition of ({R)-a}.
5 Then 2 mi of the antistatic agent composition 11 prepared in
Preparation Example 17 and 0.15 g of the solid catalyst
compeonent {vi) ((A)-b) prepared in Preparation Example 15
were added, and the temperature in the system was elevated to
73°C. Ethylene was then introduced to start polymerization.
10 While continuously supplying ethylene so that the pressure
was maintained at 8.0 kg/cm®-G, polymerization was conducted
for 90 minutes. After the termination of the polymerization,
the system was depressurized, the poclymer was removed, and
the condition of the autoclave after the polymerization was
15 observed. No adhesion of polymers to the autoclave wall or
impeller was found.
{0283}
It should be noted that in this autoclave system, 14.00
mg of Chemistat 2500 and 7.00 mg of diethylaluminum ethoxide
Z0 were present.
[0294]
[Example 26~21
<Polymerization method (2): FEvaluation of polymerization
activity>

25 fnto a 1000 ml stainless steel autoclave thoroughly
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purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, and 5 ml of l-hexene and
0.06 mi {0.06 mmol) of 1 mol/L trilscbutylaluminum were added.
After the mixture was retained at room temperature for 5
5 minutes, 2 ml of the antistatic agent composition 11 prepared
in Preparation Example 17 and 0.15 g of the solid catalyst
component (vi} [(A) prepared in Preparation Example 15 were
added therete and the temperature in the system was eslevated
to 73°C. Ethylene was then introduced to start
10  polymerization. While continuously supplying ethylene so
that the pressure was maintained at 8.0 kg/om®-G,
polymerization was conducted  for 8¢ minutes. After
termination of the polymerization, the system was
depressurized and the polymer was filtered, washed, and dried
15 under vacuum at 80°C for 12 hours. As a result, 173.2 g of
the polymer was obtained. The activity ratic was 254%
relative to 100% in Comparative Example 13-2.
102953
It should be noted that in this autoclave system, 14.00
20  mg of Chemistat 2300 and 7.00 mg of diethylaluminum ethoxide
were present.
[0296]
[Comparative Example 15-1]

Case of adding only component (B) during peolymerization

25  <Polymerization method ({1): Evaluation of condition of
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autoclave wall>
Inte a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, 20 ml of i-hexene and C.27 g
5 of the prepolymerized sclid catalyst component (iii) {{A}-a;
were charged, and the temperature was elevated te 55°C. Then
1.72 ml of a toluene solution {4.06 mg/ ml) of Chemistat 2500
(higher aliphatic amide produced by  Sanyo  Chemicals
Industries, Ltd.) acting as the component (B} and 0.43 g of
10 the solid catalyst component (iii} ((A)-b) prepared in
Preparation Example 2 were added, and the temperature in the
system was elevated to 73°C. Ethylene was then introduced to
start polymerization. While continuocusly supplying ethylens
so that the pressure was maintained at 8.0 kg/cm®-G,
15 polymerization was conducted for 90 minutes. After the
termination of the polymerization, the system WaS
depressurized, the polymer was removed, and the condition of
the auvtoclave after the polymerization was observed. No
adhesion of polymers to the autoclave wall or impeller was
20 found.
{02973
It should be noted that in this autoeclave system, 7.00
mg of Chemistat 2500 was present.
f0298]

25 [Comparative Example 15-2]



Companent(B) mg 86 92 9 gzg L.4.3111pulielir (C) Component
Component im Et2A1(0Et).1Methodsb.25 1.75 (1)*3 Et2A1(0Et)" Method
2.27 1.75 (2)*4 Et2A1(OEMethod! 0 0 0" I (3)*5 00-SUON

<Polymerization method (2): Evaluation of polymerization
activity>
Into a 10006 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 mi of n-heptane was charged, the
5 system was purged with ethylene, and 20 ml of I-hexene and
0.06 mi {0.06 mmol} of 1 mol/L triiscbutylaluminum were added.
After the mixture was retained at room temperature for 5
minutes, 1.72 ml of a toluene solution (4.06 mg/ ml) of
Chemistat 2500 <(higher aliphatic amide produced by Sanyo
10 Chemicals Industries, Ltd.) acting as the compenent (B} and
0.41 g of the prepolymerized solid catalyst component (iii)
(A} were added theretso and the temperature in the system was
elevated to 73°C. Ethylene was then introduced to start
polymerization. While continucusly supplying ethylene so
15  that the pressure was maintained at 8.0 kg/cm2~G,
polymerization was conducted for 90 minutes. After
termination of the polymerization, the system was
depressurized and the polymer was filtered, washed, and dried
under vacuum at 80°C for 12 hours. The activity ratio of the
20  polymer obtained was 92% relative to 100% in Comparative
Example 13-2.
[0299]
It should be noted that in this autoclave system, 7.00
mg of Chemistat 2500 was present.

25 [0360]
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[Example 27-11]

Case of adding a mixed sclution of components (B} and (C}

during polymerization

<Peolymerization methed ({1}: Evaluation of condition of

5 autoclave wall>

Into a 1000 ml stainless steel autoclave thoroughly

(9]

purged with nitrogen, 500 m! of n-heptane was charged, the
system was purged with ethylene, 20 ml of l-hexene and 0.Z8 ¢
of the prepolymerized solid catalyst compenent (iii) {(A}-a)
10 were charged, and the temperature was elevated to 55°C. I¢
takes approximately 10 minutes until the temperature reaches
55°C after the addition of ({A}-a). Then 1 ml of the

antistatic agent composition 13 prepared in Preparation

Example 1% and 0.40 ¢ of the prepolymerized solid catalyst

15 component  {iii} ({A)-b) were added, and the temperature in
the system was elevated to 73°C. Ethylense was then
introduced to start polymerization. While continuously

supplying ethylene so that the pressure was maintained at 8.0
kg/cm®-G, polymerization was conducted for %0 minutes. After

20  the termination of the polymerization, the system was
depressurized, the polymer was removed, and the condition of
the autoclave after the polymerization was observed. No
adhesion of polymers to the autoclave wall or impeller was
found.

25 [0301]
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mg of Chemistat 2500 and 3.50 mg of diiscbutylaluminum
hydride were present.
[0302]
5 {Example 27-21
<Polymerization method (Z2): Evaluation of peolymerization
activity>
Into a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the
10 system was purged with ethylene, and 20 ml of I1-hexene and
0.06 ml (0.06 mmel) of 1 mol/L triiscbutylaluminum were added.
After the mixiture was retained at room temperature for 5
minutes, 1 ml of the antistatic agent composition 13 prepared
in Preparation Example 19 and 0.32 g of the prepolymerized
15 s0lid catalyst component (iii} (A) were added thereto and the
temperature in the system was elevated to 73°C. Ethylene was
then introduced to start polymerization. While continuously
supplying ethylene so that the pressure was maintained at 8.0
kg/cm’~G, polymerization was conducted for 90 minutes. After
20  termination of the polymerization, the system was
depressurized and the polymer was filtered, washed, and dried
under vacuum at 80°C for 12 hours. The activity ratio of the
polymer obtained was 117% relative to 100% in Comparative
Example 15-2.

25 [0303]
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Tt shouild be noted that in this zutoclave system, 7.00
mg of Chemistat 2500 and 3.50 mg of diiscbutylaluminum
hydride were present.

[0204)
5 [Example 28-1]

Case of adding a mixed sclution of cecmponents (B) and (C})

during polymerization

<Polymerization method (1): Evaluation o¢f condition of
autoclave wall>

10 Into a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n~heptane was charged, the
system was purged with ethylene, 20 ml cf l-hexene and 0.27 g
of the prepolymerized solid catalyst component (iii} ((A)-a}
were charged, and the temperature was elevated to 55°C. It

15 takes approximately 10 minutes until the temperature reaches
55%C after the addition of {((A)-a). Then 1 ml of the
antistatic agent composition 15 prepared in Preparation

Example 21 and 0.43 g of the prepolymerized solid catalyst

component {i1ii) ((A)-b) were added, and the temperature in
20  the system was elevated toc 73°C. Ethylene was then
introduced to start polymerization. While continuously

suppiying ethylene so that the pressure was maintained at 8.0
kg/cm®~G, polymerization was conducted for 90 minutes. After
the termination of the polyvmerization, the system was

25 depressurized, the polymer was removed, and the condition of
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the autcclave after the polymerization was cbserved. Nao
adhesion of polymers to the autoclave wall or impeller was
found.
r0305;

5 it should be noted that in this autoclave system, 7.00
mg of Chemistat 2500 and 5.78 mg of diiscbutylaluminum
hydride were present.

[030¢6]
[Example 28-2]
10  <Polymerization method (2): Evaluation of polymerization
activity>
Into a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n~heptane was charged, the
system was purged with ethylene, and 20 ml of 1l-hexene and
15 0.06 ml (0.06 mmol} of 1 mol/L triisobutylaluminum were added.
After the mixture was retained at room temperature for 5
minutes, 1 ml of the antistatic agent composition 15 prepared
in Preparaticon Example 21 and 0.42 g of the prepolymerized
solid catalyst component {(iii} (A} were added theretc and the
20  temperature in the system was elevated to 73°C. Ethylene was
then introduced to start polymerization. While continuously
supplying ethylene sc that the pressure was maintained at 8.0
kg/cn@wG, polymerization was conducted for 80 minutes. After
termination of the polymerization, the system was

25 depressurized and the polymer was filtered, washed, and dried
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under -vacuum at 80°C for 12 hours. The activity ratio of the
polymer obtained was 117% relative to 100% in Comparative
Example 15-2.
103071

5 It should be noted that in this autoclave system, 7.00
mg of Chemistat 2500 and 5.78 mg of diiscbutylaluminum
hydride were present.
[0308]
[Example 29-1]

10 Case of adding a& mixed solution of components (B) and (C)

during polymerization

<Polymerization method (1): Evaluation of condition of
autoclave wall>
Inte a 1000 mi stainless steel autoclave thoroughly
15 purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, 20 ml of I-hexene and 0.33 g
of the prepolymerized solid catalyst component (iil) {((A)-a)
prepared 1in Preparation Exzmple 2 were charged, and the
temperature was elevated to 55°C. It takes approximately 10
20 minutes until the temperature reaches 55°C after the addition
of ({A)-a). Then 1 ml of the antistatic agent composition 16
prepared in Preparation Example 22 and 0.46 g of the
prepclymerized scolid catalyst component (iii) ({R)-b} were
added, and the temperature in the system was elevated to 73°C.

25 Ethylene was then introduced fo start polymerization. While
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continuously supplying ethylene so that the pressure was
maintained at 8.0 kg/cm?~G, polymerization was conducted for
30 minutes. After the termination of the polymerization, the
system was depressurized, the polymer was removed, and the
5 condition of the autoclave after the polymerization was
cpserved. No adhesion of polymers to the autoclave wall or
impellar was found.
[030%3
It should be noted that in this autoclave system, 7.00
10 mg of Chemistat 2500 and 3.50 mg of triethylaluminum were
present.
[0310}
[Example 29-2]
<Polymerization method (2): Evaluation of polymerization
15  activity>
Into a 1000 ml stainless steel autociave thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethvlene, and 20 ml of l-hexene and
0.06 mi {0.06 mmol) of 1 mol/L triiscbutvlaluminum were added.
20 After the mixture was retained at room temperature for 35
minutes, 1 ml of the antistatic agent composition 16 prepared
in Preparation Example 22 and 0.42 g of the prepcolymerized
selid catalyst component (1ii) (A) were added thereto and the
temperature in the system was elevated to 73°C. Ethylene was

25 then introduced to start polymerization. While continuocusly
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pagkagupgaggJ%a%{H%ane so that the pressure was maintained at B.0

kg/cm®~G, polymerization was conducted for 90 minutes. After

termination of the polymerization, the system was

depressurized and the polymer was filtered, washed, and dried
% under vacuum at 80°C for 12 hours. The activity ratic cf the

polymer obtained was 113% relative to 100% in Comparative

Zxample 15-2.

{0311)

It should be noted that in this autoclave system, 7.00

10 mg of Chemistat 2500 and 3.50 mg of triethylaluminum were

present.

{0312]

{Example 30-1%

Case of adding a mixed sclution cf compeonents (B) and {C)

1%  during polymerization

<Polymerization method (1): Evaluation of condition of
autoclave wall>

Inte a 1000 ml stainless steel autocclave thoroughly

purged with nitrogen, 500 ml of n-heptane was charged, the

20  system was purged with ethylene, 20 ml of l-hexene and 0.25 g

of the prepolymerized solid catalyst component (iii} ((R)-a)

were charged, and the temperature was elevated to 53°C. It

takes approximately 10 minutes until the temperature reaches

55°C after the additicn of ((A)-a). Then 1 ml of the

25 antistatic agent composition 17 prepared in Preparation
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ZampLe and 0.42 g of the prepolymerized solid catalyst
component (iii} ({A)-b) prepared in Preparation Example 2
were added, and the temperature in the system was elevated to
73°C. Ethylene was then introduced to start polymerization.

5 While continuocusly supplying ethylene so that the pressure
was maintained at 8.0 kg/cm’-G, polymerization was conducted
for 90 minutes. After the termination of the polymerization,
the system was depressurized, the polymer was removed, and
the condition of the autoclave after the polymerization was

10 okserved. No adhesion of polymers to the autcclave wall or
impeiler was found.

[0313]

It should be noted that in this autoclave system, 7.00
- mg of Chemistat 2500 and 4.67 mg of titriethylaluminum were
15 present,

[0314]

[Example 30-2]

<Polymerization method (2}: Evaluvaticon of polymerization

activity>

20 Into a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 5300 ml of n-heptane was charged, the
system was purged with ethylene, and 20 ml of I-hexene and
0.06 ml (0.06 mmol) of 1 mol/L triiscbutylaluminum were added.
After the mixture was retained at room temperature for &

25 minutes, 1 ml of the antistatic agent compositicn 16 prepared
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vavvaﬁgﬂgd catalyst component (iii) (A) were added thereto and the

temperature in the system was elevated to 73°C. Ethylene was

then introduced to start polymerization. Wnile continucusly

5 supplying ethylene so that the pressure was malntained at 8.0

kg/cm®~G, polymerization was conducted for 90 minutes. After

termination of the polymerization, the system WaS

depressurized and the polymer was filtered, washed, and dried

under vacuum at 80°C for 12 hours. The activity ratio of the

10 polymer obtained was 112% relative to 100% in Comparative

Example 15-2.

{03151

It should be noted that in this autcclave system, 7.00

mg of Chemistat 2500 and 4.67 mg of triethylaluminum were

15 present.

[0316]

[Example 31-1]

Case of adding a mixed solution of components (B) and {C)

during pelymerization

20  <Polymerization method (1): Evaluation of condition of

attoclave wall>

Inte a 1000 mi stainless steel autoclave thoroughly

purged with nitrogen, 500 ml of n-heptane was charged, the

system was purged with ethylene, 20 mi of l-hexene and 0.30 g

25 of the prepolymerized solid catalyst compenent (1ii) ((A)-a)
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temperature was elevated to 55°C. It takes approximately 10
minutes until the temperature reaches 55°C after the additicn
of {{AY-a). Then 1 ml of the antistatic agent composition 14
5 prepared in Preparation Example 20 and 0.40 ¢ of the
prepolymerized solid catalyst compenent (iii) {{A)-b) were
' added, and the temperature in the system was elevated to 73°C.
Ethylene was then introduced to start polymerization. While
continuously supplving ethylene so that the pressure was
10 maintained at 8.0 kg/cm®-G, polymerization was conducted for
80 minutes. After the termination of the polymerization, the
system was depressurized, the polymer was removed, and the
condition of the autcclave after the polymerization was
observed. No adhesion of polymers tc the autoclave wall or
15 impeller was found.
[0317]

It should be nofed that in this autoclave system, 7.00
mg of Chemistat 2500 and 8.75 mg of diiscobutylaluminum
hydride were present.

20 [0318]
[Example 31-2]
<Polymerization method (2): Evaluation of polymerization
activity>

Into & 1000 ml stainless steel autoclave thoroughly

25 purged with nitrogen, 500 ml of n~heptane was charged, the
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system was purgsed with ethylene, and 20 ml of l-hexene and
.06 ml (0.06 mmol) of 1 mol/L triisobutylaluminum were added.
After the mixture was retained at room temperature for 5
minutes, 1 ml of the antistatic agent composition 14 prepared

5 in Preparation Example 20 and 0.45 g of the prepolymerized
s0lid catalyst component {iii) (A) were added thereto and the
temperature in the system was elevated to 73°C. Ethylene was
then introduced to start polymerization. While continuously
supplying ethylene so that the pressure was maintained at 8.0

10  kg/cm®-G, polymerization was conducted for 90 minutes. After
termination of the polymerization, the system was
depressurized and the polymer was filtered, washed, and dried
under vacuum at 80°C for 12 hours. The activity ratio of the
polymer obtained was 113% relative to 100% in Comparative

15 Example 15-2.
[0319]

It should be noted that in this autoclave system, 7.00
mg o©f Chemistat 2500 and 28.75 mg of diiscobutylaluminum
hydride were present.

20 [0320]
[Example 32-1]

Case of adding a mixed soclution of components (B} and (C)

during polymerization

<Polymerization methed {1): fvaluation of condition of

25 autoclave wall>
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Inte a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 mi of n-heptane was charged, the
system was purged with ethylene, 20 ml of l-hexene and 0.30 g
of the prepolymerized solid catalyst component (iii} ((A)-a)
prepared in Preparation Example 2 were charged, and the
temperature was elevated to 55°C. It takes approximately 10
minutes until the temperature reaches 55°C after the addition
of {{(A&)~a). Then 1 ml of the antistatic agent composition 18
prepared in Preparation Example 24 and 0.40 g of the
prepolymerized solid catalyst compeonent {iiil) ((A)-b) were
added, and the temperature in the system was elevated to 73°C.
Ethylene was then introduced to start polymerization. While
continuously supplying ethylene so that the pressure was
maintained at 8.0 kg/cm*-G, polymerization was conducted for
90 minutes. After the termination of the polymerization, the
system was depressurized, the polymer was removed, and the
conditien of the autceclave after the polymerization was
observed. No adhesion of polymers to the autoclave wall or
impeller was found.

[0321}

it should be noted that in this autoclave system, 7.00
mg of Chemistat 2500 and 3.50 mg of tri-normal-hexylaluminum
were present.

[0322]

[{Example 32-~2]
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<Polymerization method (2): Evaluation of polymerization
activity>

Inte a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 mi of n-heptane was charged, the
5 system was purged with ethylene, and 20 mi of l-hexene and
0.066 ml (0.06 mmol) of 1 mol/L triiscbutylaluminum were added.
After the mixture was retained at room temperature for 5
minutes, 1 m! of the antistatic agent composition 18 prepared
in Preparation Example 24 and 0.43 g of the prepclymerized
10 solid catalyst component (iii) (A) were added thereto and the
temperature in the system was elevated to 73°C. Ethylene was
then introduced to start polymerization. While continuously
supplying ethylene so that the pressure was malintained at 8.0
kg/cm®-G, polymerization was conducted for 90 minutes. After
15  termination of the polymerization, the system was
depressurized and the polymer was filtered, washed, and driad
under vacuum at 80°C for 12 hours. The activity ratio of the
polymer obtained was 133% relative to 100% in Comparative
Example 15-Z.
20 [C323]

It should be noted that in this autoclave system, 7.00
mg of Chemistat 2500 and 3.50 mg of tri-normal-hexylaluminum
wera present.

[0324]

25 [Example 33-1]
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<Polymerization method (1): Evaluation of conditien of
autoclave wall>

Into & 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, 20 ml c¢f l-hexene and 0.30 g
of the prepolymerized solid catalyst component (1ii) ((A)-a&)
were charged, and the temperature was elevated to 55°C. it
takes approximately 10 minutes until the temperature reaches
55°C after the addition of ((A)~-a). Then 1 ml of the
antistatic agent composition 11 prepared in Preparation
Example 17 and 0.40 g of the prepolymerized solid catalyst
component (vii) [((A)-b) prepared in Preparation Example 16
were added, and the temperature in the system was elevated to
73°C. Ethylene was then introduced to start pelymerization.
While continuously supplying ethylene sco that the pressure
was maintained at 8.0 kg/cm’-G, polymerization was conducted
for 90 minutes. After the termination of the polymerization,
the system was depressurized, the polymer was removed, and
the condition of the autoclave after the peolymerization was
observed. No adhesion of polymers to the autoclave wall or
impeller was found.
{0325}

It should be noted that in this autoclave system, 7.00
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mg of Chemistat 2500 and 3.50 mg of diethylaluminum ethoxide
were present.
[0326]
[Example 33-21
<Polymerization method ({2): Evaluation of polymerization
activity>

Inte a 1000 m@ stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, and 20 ml of l-hexene and
0.06 ml (0.06 mmol} of 1 mol/L triiscbutylaluminum were added.
After the mixture was retained at room temperature for 5
minutes, 1 mi of the antistatic agent composition 11 prepared
in Preparation Example 17 and 0.35 g of the prepolymerized
solid catalyst component (vii) (A} prepared in Preparation
Example 16 were added thereto and the tremperature in the
system was elevated to 73°C. Ethylene wasg then introduced to
start polymerization. While continuously supplying ethylene
so that the pressure was maintained at 8.0 kg/cm’-G,
polymerization was conducted for %0 minutes. After
termination of the polymerization, the system was
depressurized and the polymer was filtered, washed, and dried
under vacuum at 80°C for 12 hours. The activity ratic of the
polymer obtained was 129% relative to 100% in the cass where
no component (C) was used.

[0327]
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It should be noted that in this autoclave system, 7.00
mg of Chemistat 2500 and 3.50 mg of diethylaluminum ethoxide
were present.

[0328]

Ut

[Comparative Example 16}

Case of adding a mixed solution of components (B) and (C)

during polymerization

<Polymerization method (2}: Evaluation of polymerization
activity>»
10 Into a 1000 ml stainless steel autoclave thoroughly

purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethyvlene, and 20 ml of l-hexene and
0.06 ml {0.06 mmol) of 1 mol/L triiscbutylaluminum were added.
After the mixture was retained at room temperature for o
15 minutes, 1 mil of the antistatic agent compoesitien 19 prepared
in Preparation Example 25 and 0.43 g of the prepolymerized
solld catalyst component {(iii} (A) were added thereto and the
temperature in the system was elevated to 73°C. Ethylene was
then introduced to start polymerization. While continucusly
20  supplying ethylene so that the pressure was maintained at 8.0
kg/cm’-G, polymerization was conducted for 90 minutes. After
termination of the polymerization, the system was
depressurized and the polymer was filtered, washed, and dried
under vacuum at 80°C for 12 hours. The activity ratio of the

25 polymer obtained was %1% relative to 100% in the case where
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no component {C) was used.
{0329}
It should be noted that in this autoclave system, 7.00
mg of AMIET 105 and 3.50 mg of diethylaluminum ethoxide were
5 present.
{0330]
[Comparative Example 17]

Case of adding a mixed solution of components (B} and (C}

during polymerization

10 <Polymerization method (2): Evaluation of polymerization
activity>

Inte a 10600 ml stainliess steel autoclave thoroughly

purged with nitrogen, 500 ml of n-heptane was charged, the

system was purged with ethylene, and 20 ml of l-~hexene and

15 0.06 ml (0.06 mmol) of 1 mol/L triisobutylaluminum were added.

After the mixture was retained at room temperature for 3

minutes, 1 ml of the antistatic agent composition 20 prepared

in Preparation Example 26 and 0.45 g of the prepclymerized

solid catalyst component {iil) {(A) were added thereto and the

20 temperature in the system was elevated to 73°C. Ethylene was

then introduced to start polymerization. While continuously

supplying ethylene so that the pressure was maintained at 8.0

kg/cm~G, polymerization was conducted for 90 minutes. After

termination of the polymerization, the system was

25 depressurized and the polymer was filtered, washed, and dried
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under vacuum at 80°C for 12 hours. The activity ratio of the
polymer obtained was 95% relative to 100% in the case where
no component {C) was used.

[0331]

5 It should be noted that in this autoclave system, 14.00
mg of EPAN 720 and 3.50 mg of diethylaluminum ethoxide were
present,

[0332)
[{Comparative Example 18]

10 Cas=s of adding & mixed solution of components (B) and (C)

during polymerization

<Polymerization method (2}: Evaluation of polymerization
activity>
Inte a 1000 ml stainless steel autoclave thoroughly
15 purged with nitrogen, 500 mi of n-heptane was charged, the
system was purged with ethylene, and 20 ml of l-hexene and
0.06 ml (0.06 mmol) of I mol/L triiscbutylaluminum were added.
After the mixture was retained at room temperature for 5
minutes, I mi of the antistatic agent composition 21 prepared
20 in Preparation Example 27 and (.48 g of the prepolymerizad
solid catalyst component (iii) (A) were added thereto and the
temperature in the system was elevated to 73°C. Ethylene was
then introduced to start polymerizaticn. While continucusly
supplying ethylene so that the pressure was maintained at 8.0

2%  kg/om®-G, polymerization was conducted for 90 minutes. After
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cermination of the polymerization, the system was

depressurized and the polymer was filtered, washed, and dried

under vacuum at 850°C for 12 hours. The activity ratic of the

polymer obtained was 85% relative to 100% in the case where
5 nec component (C) was used.

[0333]

Tt should be noted that in this autoclave system, 7.00
mg of EMULGEN 108 and 3.530 mg of diethylaluminum ethoxide
were present.

10 {0334]
[Comparative Exampie 18]

Case c¢f adding a mixed solution of components (B} and (C)

during polymerization

<Polymerization method (2): Evaluation of polymerization

15 activity>
Into a 1000 ml stainless steel autoclave <thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, and 20 ml of l-hexene and
0.06 ml (0.06 mmol} of 1 mol/L triischutylaluminum were added.
20 After the mixture was retained at room temperature for 5
minutes, 1 ml of the antistatic agent composition 22 prepared
in Preparation Exanple 28 and 0.47 g of the prepolymerized
solid catalyst compenent {iii) (A) were added theretoc and the
temperature in the system was elevated to 73°C. Ethylene was

2% then introduced to start polymerization. While continuously
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supplying ethylene so that the pressure was maintained at 8.0
kg/cm?—G, polymerization was conducted for 90 minutes. After
termination of the polymerization, the system was
depresgsurized and the polymer was filtered, washed, and dried
5 under vacuum at 80°C for 12 hours. The activity ratio of the
polyvmer obtained was 78% relative to 100% in the case where
no compenent (C) was used.
[0335]
It should be noted that in this autoclave system, 7.00
10 mg of Electro-stripper EA and 3.50 mg of diethylaluminum
ethoxide were present.
[0336}
[{Comparative Example 20}

Case of adding a mixed sclution of components (B) and {C)

15 during polymerization

<Polymerization methed (2): Evaluation of polymerization
activity>

Inte a 1000 m} stainless steel autocliave thoroughly

purged with nitrogen, 500 ml of n~heptans was charged, the

20 system was purged with ethylene, and 20 ml of l-hexene and

0.06 ml (0.06 mmol) of I mol/L triiscbutylaluminum were added.

After the mixture was retained at recom temperature for 5

minutes, 1 ml of the antistatic agent composition Z3 prepared

in Preparation Example 2% and 0.40 g of the prepclymerized

25 solid catalyst component {(iii) (A} were added theretoc and the
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temperature in the system was elevated to 73°C. Ethylene was
then intreduced to start polymerization. While continuously
supplying ethylene so that the pressure was maintalned at 8.0
kg/cm®-G, polymerization was conducted for 90 minutes. After
termination of the ~ polymerization, the system Was
depressurized and the polymer was filtered, washed, and dried
under vacuum at 80°C for 12 hours. The activity ratio of the
polymer obtained was 94% relative to 100% in the case where
no component (C) was used.

[0337]

It should be noted that in this autcoclave system, 7.00
mg of Electro-stripper EA7 and 3.530 mg of diethylaluminum
ethoxide were present.

(0338}
[Comparative Example 21]

Case of adding a mixed solution of components {B] and (C)

during polymerization

<Polymerization method (2): Evaluation of polymerization
activity>

Inte a 1000 ml stainless steel autoclave thoroughly
purged with nitregen, 500 ml of n-heptane was charged, the
system was purged with ethylene, and 20 ml of l-hexene and
0.06 ml (0.06 mmol) of 1 mol/L triiscbutylaluminum were added.
After the mixture was retained at room temperature for 5

minutes, 1 ml of the antistatic agent composition 24 prepared
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in Preparation Example 30 and 0.45 g of the prepolymerized
selid catalyst component {iii) (A) were added theretc and the
temperature in the system was elevated to 73°C. FEthylene was
then introduced to start polymerization. While continuously
5 supplying ethylene so that the pressure was maintained at 8.0
kg/cm®~G, polymerization was conducted for 90 minutes. After
termination of the polymerization, the system Was
depressurized and the polymer was filtered, washed, and dried
under vacuum at 80°C for 12 hours. The activity ratic of the
10  pclymer obtained was 92% relative to 100% in the case where
ne component (C}) was used.
[0339)
It should be noted that in this autoclave system, 7.00
mg of Costelan AS100 and 3.50 mg of diethylaluminum ethoxide
15 were present.
[0340]
{Comparative Example 227

Case of adding a mixed solution cof compenents (B) and (C)

during polymerization

20 <Polymerization method (2}): Evaluation o©f polymerizatiocn
activity>

Inte a 1000 ml stainless steel autoclave thoroughly

purged with nitrogen, 500 ml of n-heptane was charged, the

system was purged with ethylene, and 20 ml of l1-hexene and

25 0.06 ml1 {0.06 mmol) of I mol/L triiscobutylaluminum were added.
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_dbenﬂ%f%oéfnbﬁéngtgt%eﬂ:atic agent composition 25 prepared

in Preparation Example 31 and 0.53 ¢ of the prepolymerized
solid catalyst component (iii) (A} were added thereto and the
5 temperature in the system was elevated to 73°C. FEthylene was
then introcduced to start polymerization., While continuously
supplving ethylene so that the pressure was maintained at 8.0
kg/an—G, polymerization was conducted for 90 minutes. After
termination of the polymerization, the aystem was
10 depressurized and the polymer was filtered, washed, and dried
under vacuum at 80°C for 12 hours. The activity ratio of the
polymer obtained was 896% relative to 100% in the case where
no component (C) was used.
(03413
15 It should be noted that in this autoclave system, 7.00
mg of Costelan AS100 and 3.50 mg of tri-normal-hexylaluminum
were present.
[0342]
Tahle 1 shows the summary of the evaluation of the
20  condition of the autoclave wall evaluated through the
polymerization method (1) in Examples 1-1 to 9-1 and
Comparative Examples 1, 2-1, and 3-1.
{03431
Table 2 shows the summary of the evaluation cof the

25 polymerization activity evaluated through the polymerization
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method (2) in Examples 1-2 to 9-2Z and Comparative Examples 2-
2 and 3-2.
{0344}
Table 3 shows the summary of the evaluation of the
5 condition of the autoclave wall evaluated through the
polymerization method (1} in Examples 10-1 to 12-1 and
Comparative Example 4-1.
[0345]
Table 4 shows the summary of the evaluation of the
10 peolymerization activity evaluated through the polymerization
method (2} in Examples 10-2 to 12-2 and Comparative Example
4-2.
[0346]
Table 5 shows the summary of the evaluaticn of the
15  operability for gas-phase polymerization in Example 13 and
Comparative Examples 5 and 6.
[0347]
Table © shows the summary of the evaluastion of the
condition o©f the autoclave wall evaluated through the
20  pelymerization methed (i) in Examples 14-1 o 26-1 and
Comparative Examples 7-1 to 14.
[0348]
Table 7 shows the summary of the evaluation of the
polymerization activity evaluated through the polymerization

25 method (2} 1n Examples 14-2 to 26-2 and Comparative Examples
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7-2 to 13-2.
[0349]
Table 8 shows the summary of the evaluation o©f the
condition of the autoclave wall evaluated through the
5 polymerization method (1) in Examples 27-1 to 33-1 and
Comparative Example 15-1.
[0350]
Table 9 shows the summary of the ewvaluation of the
pelymerization activity evaluated through the polymerization
10 method (2) in Examples 27-2 to 33-2 and Comparative Example
15-2.
(03513
Table 10 shows the summary of the evaluation of the
polymerization activity evaluated through the polymerization
15 method (2} in Comparative Examples 16 to 22.
[0352]

{Table 1]
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[Claim 1] A method for producing an olefin polymer, comprising
(co)polymerlzmg at least one olefin selected from the group 5 consisting of

ethylene a >fins-haying-310720 carbon atoms in a polymerization
vessel in tf ence of (A) a;solid catalyst component for olefin
polymerizati ) an aliphatic amide, and (C) an organoaluminum
compound| i@ 2] o g@qggethod for producing an olefin polymer
according ien ¢, weteincthesaliphatic amide (B) and the
organoalungr compound (Q) are preliminarily mixed and then added to
the polyme vesgel. 15[Claim 3] The method for producing an
olefin polyi ordjng to| Glaim 1 or 2, wherein the aliphatic amide (B) is
=) ~]{=] =] [=)
representegs rerid fomukeEl B below:
(C,H2m41( CH2CHRQ1L)2(I)| 20 in the general formula (1), m
denotes dn integ@r of LIQAIDE[EAIM 4] The method for producing an
. i e e St T T . .
olefin polymet a%ord 86;10 ary:08e of Claims 1 to 3, wherein the
organoalﬁmlra‘ilmg:om@)gu@sﬁ Exigirepresented by general formula (I1)
below: 2517 EARORBEMHFIBESE=240 - 188 - (In general formula (1), Ra
and Rb e%:h denqte a hydrocarboh group having 1 to 20 carbon atoms;
[ . g . .
m, n and p satsfy the;re?iatmrazs%“i m3;nisOn<3,pisOp<3,and mn +
. O ot . .
p =3). 5[§ aing5] | o ’E J{%E{é( or producing an olefin polymer
aceording.to adly ane @f &liaiied 4o 4, wherein the addition ratio (molar
ratio), (CH(B).@f th&oR nn_@@@ym compound (C) to them‘aliphati(_: amide
(BY'is 0.0d to ZE,O 1%[(%%@ gﬁ S h_‘é 3ethod for pcggmclycmg an p]eﬂn _
poiymer agecorging @ g -g@g)'g% aifs:1o10 |2 M%ae & the:additign ratio
(molar rafio), @)/(Bg, | the grgglg]allm Enum compaund (CJ to the
aliphatic gmige (B) 1S U.01 10 35T 15[ 7] | oloi oyl || = 3
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The method for producing an olefin polymer according to any one of
Claims 1 to 4, wherein the addition ratio (molar ratio), (C)/(B),of the
organoaluminum compound (C) to the aliphatic amide (B) is (C)/(B) = 0.01

to 3.2. 20[Claim g] thod for producing an olefin polymer
according i3 a$ 1 to 4, wherein the addition ratio (molar
ratio), (C)/ 2 minum compound (C) to the aliphatic amide
(B) is 0.01 %% SF-2240 - 189 - The method for
producing B P cording to any one of Claims 1 to 4,
wherein th on f (molar ratio), (C)/(B), of the organoaluminum
A M . . .
compound (C).to the hatic amide (B) is 0.2 to 2.8. 5[Claim 10] The
method for praducing.ano efin polymer according to any one of Claims 1
to 4, wherein g'ue aiid) &@g (molar ratio), (C)/(B), of the
organoaldmingm co @@@:) to the laliphatic amide (B) is 0.3 to 2.5.
.o & odlid | = o . .
10[ClaimA1] & [fie ) thod for praduging an olefin polymer according to
any one &f-Claims 1 to 10 _wherein the 56118 S:BaB8tcomponent for olefin
I ization (A) copfisArl)a Grou 4 ransition metal compound
polymerization : nec(a @ ip p
haying a%lS cyclopeardianylskeleton, (A-2) at least one compound
selected fromg |- > é@éﬁﬁ @rganometatcampound; (b) an
. L 1| W ]
organoal@mm@xy ‘(\T\J g.@@ gtnd 2 c) a compound that forms an
ion pair by reatting|withe2®#51), ands (A-3).a garticulate carrier [Claim 12]
The methad for producing’an glefin %olyrmﬂ a0 ENEisy to any one of
Cldims 140 11, wherein the co)poly@erizatiar is 29 conducted in a
i . &
suspensign, § solution,|or a gas phase. s
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Industrial Applicability
[0362]
According to the present invention, clefin

{co)polymerization is conducted in a polymerization vessel
containing both an aliphatic amide (B} and an ocrganocaluminum
compound (. Since this reduces the decrease in
polymerization activity of the olefin and effectively ensures
the fliowability inside the polymerization vessel without
decreasing the production rate, thereby preventing adhesion
of polymers to the vessel wall or impeller, long-term stable
operation can be achieved in high activity and an olefin
polymer having good particle properties can be produced.
[0363]

The production method is applicable to a wide range of
processes, such as suspension polymerization, solution

polymerization and gas-phase polymerization.
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CLAIMS
[Claim 1]

A method for producing an olefin polymer, comprising
(co)polymerizing at least one olefin selected from the group
consisting of ethylene and a-olefins having 3 to 20 carbon
atoms in a polymerization vessel in the presence of
{A) a solid catalyst ccmponent for oclefin polymerizatilon,

{B) an aliphatic amide, and
(C) an organocaluminum compound.
[Claim 2]

The method for producing an olefin polymer according to
Claim 1, wherein the aliphatic amnide {B} and the
organcaluminum compound (C) are preliminarily mixed and then
added to the polymerization vessel.

{Claim 3]

The method for producing an olefin polymer according to
Claim 1 cor 2, wherein the aliphatic amide (B) is represented
by general formula (I} below:

(CrHizme1 CO} N (CHZCHR0R) ¢ (13,
in the general formula {I}, m denotes an integer of 1 to 30.
[Claim 4]

The method for producing an olefin polymer according to
any one of Claims 1 to 3, wherein the organocaluminum compound
{C) is represented by general formula (II1} below:

RGAL (OR") o Hy (11)
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{In gensral formula {(II), R* and R® each denote a hydrocarbon
group having 1 to 20 carbon atoms; m, n and p satisfy the
relations; 0 < m < 3; n is 0 € n < 3, pis 0 £ p < 3, and n +
n+p= 3.
[Claim 5]

The methced for producing an olefin polymer according to
any one of Claims 1 to 4, wherein the addition ratioc (molar
ratio}, (C)/(B), of the organcaluminum compound () to the
aliphatic amide (B) is 0.01 to 4.0.

[Claim 6]

The method for producing an olefin polymer according to
any one of Claims 1 to 4, wherein the addition ratic (molar
ratie}, (C)/(B), of the organcaluminum compound (C) to the
aliphatic amide (B} is 0.01 to 3.5.

[Claim 7]

The method for producing an olefin polymer according to
any one of Claims 1 to 4, wherein the addition ratio (molar
ratio), (C)/{B),of the organcaluminum compound (£} to the
aliphatic amide (B) is (C)/{(B) = 0.01 to 3.2.

[Claim 8}

The method for producing an olefin pelvmer according to
any one of Claims 1 to 4, wherein the addition ratio (molar
ratio}, (C)/(B), of the organcaluminum compound {C) %o the
aliphatic amide (B} is 0.01 to 3.0.

{Claim 9]
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The method for producing an clefin polymer according to
any one of Claims 1 to 4, wherein the addition ratic (molar
ratio), (C)/(B), of the organcaluminum compound (C) to the
aliphatic amide {B) is 0.2 to 2.8.

[Claim 10}

The method for producing an olefin polymer according to
any one of Claims 1 to 4, whersin the addition ratio (molar
ratio), {C)/(B), of the organcaluminum compound (C) to the
aliphatic amide (B} is 0.3 tco 2.5.

[Claim 117

The method for producing an clefin polymer according to
any one of Claims 1 to 10, wherein the solid catalyst
cemponent for olefin peolymerization (A} contains
{A-1) a roup 4 transition metal compound having a
cyclopentadienyl skeleton,

(A—2} at least one compound selected from

{a} an organometal compound,

(b} an organcaluminoxy compound, and

{c) a compound that forms an jion pair by reacting with
(-1}, and
(A~3) a particulate carrier.
fClaim 12]

The methed for producing an clefin polymer according to
any one of Claims 1 to 11, wherein the {co)polymerization is

conducted in a suspension, a solution, or a gas phase.



