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DESCRIPTION

METHOD FOR PRODUCING OLEFIN POLYMER

Technical Field
{0001

The present Iinvention relates to methods for producing
clefin polymers. In particular, the present invention
relates to a method for producing an olefin polymer, with
which an clefin polymer having good particle properties can
be produced in high activity and contamination inside
polymerization vessels such as on vessel walls and impellers
can be reduced.

Background Art
[0002]

Olefin polymers such as polyethylene, polypropyvlene,
ethylene/a~olefin copolymers, and propylene/o~olefin
copolymers are produced by (coipolymerizing olefins in the
presence of an olefin polymerization catalyst such as a
metallocene-based solid catalyst composed of a solid catalyst
containing a metallocene compound of a group 4 metal such as

zirconium and an organoaluminum component, for example.

[0003]

However, in someé cases, slurry polymerization of olefins

in the presence of such & metallocene-based solid catalyst
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produces polymer masses and causes sheeting of polymers in
the polymerization vessel and causes polymers to adhere to
the impeller or vessel wall, thereby failing to achisve long-
term stable operation. Gas-phase polymerization of olefins
in the presence of such a metallccene-based sclid catalyst in
a fluidized bed reactor in some cases produces polymer masses
and causes sheeting of polymers in the fluidized bed and
decreases the flowabillity of polymer particles, thereby
causing an inhomogeneous polymerization state in the
fluidized bed and failing to achieve stable long-term
continuous operation.

[0604]

Chemical systems such as petrcleum distillation refinery
plants and polyolefin manufacturing plants suffer from
problems of a decreased heat exchange capability and pipe
clogging caused by fouling. This may lead to instability of
manufacturing operation and, in worst cases, plant shutdown.
Avoiding such situation is thus highly desirable.

{0005}

In order to address these problems, for example, Patent
Literature 1(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 f£lowing environment
field for polyolefin production. However, according to this

method, the activity of the polynerization catalyst used in
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polyolefin production decreases and the catalyst c¢ost
increases. PTL 2 discloses polymerization process that uses
a catalyst constituted by & solid catalyst prepared by olefin
prepolymerization and a surfactant supported on the scolid
catalyst. According to PTL 3, polymerization is conducted by
feeding a surfactant during polymerization in the presence of
a solid catalyst prepared by prepolymerization of clefins.
Howevex, alithough these techniques offer some effects of
preventing adhesion of pelymeys te the impelier and vessel
wall, the polymerization activity significantly decreases.
An effective polymerization method that can achieve high
activity while reducing the contamination on the vessel wall
and the impeller has not yet been found.

Citation List

Patent Literature

{0006]

PTL, 1:/Japanese Unexamined Patent Application Publication No.
2000-313717

PTL 2: Japanese Unexamined Patent Application Publication No.
2000-287114

PTL 3: Japanese Unexamined Patent Application Publication No.
2000~327707

Summary of the Invention

Technical Problem to be solved

[0607]
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An obiect of the present invention is toc provide a
method for producing an olefin polymer with which an olefin-
based polymer having good particle properties can be produced
in high activity, c<ontamination inside the polymerization
vessel, such as on a vessel wall or an impeller, can be
effectively prevented, and stable long-term operation is
possible.

Solution te the Problem
[0008]

A method for producing an c¢lefin polymer according to
the present invention is characterized in that
in the presence of
(A} a solid catalyst compenent for olefin polymerization,

(B} an aliphatic amide, and
{C} an organcaluminum compound,

at least one olefin selected from the group consisting
of ethylene and ¢a~olefins having 3 te 20 carbon atoms is
(co)polymerized in a polymerization vessel.

{00093

According to the method for producing an olefin polymer
of the invention, the aliphatic amide (B} and the
organoaluminum compound (C} are preferably preliminarily
mixed with each other and then added to the polymerization
vessel.

[GOL10}
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According to the method for producing an olefin polymer
of the invention, the aliphatic amide (B} is preferably
represented by general formula (I} below:

(0011}
(CrBameiCOJ N {CH,CHL0H ) 5 {1}
In the general formula (I), m denotes an integer of 1 to 30.

Zecording to the method for producing an olefin polymer
of the invention, the organcaluminum compound (C) is
preferably represented by general formula (II) below:

[0012)]

R%;AL (OR®) 4Hy (113

In the formula, R® and R® may be the same as or different from
each other and each dencte a hydrocarbon group having 1 to 20
and preferably 1 to 4 carbon atoms; m, n and p satisiy

therlations; 0 < m £ 3; 0<n<3 0L p<3 andm+n +p =

According to the method for producing an olefin polymer
of the invention, the addition ratio Imolar ratio), (C)/ (B},
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
more 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,

[0014]
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According to the method for producing an olefin polymer
of the invention,

the solid catalyst component for olefin polymerization
(A} is preferably composed of

{(A-1) a compound of a transition metal selected from groups 3

o 12 in the periodic table,

{A-2) at least one compound selected from

{a} an organometal compcund,

{b} an organoaluminoxy compound, and

(¢) a compound that forms an ilon pair by reacting with
(A-1}, and
(A-3) a particulate caxrrier.
(00157

According to the method for producing an olefin polymer
of the present invention, the (co)polymerization is
preferably conducted in a suspension, a solution, or a gas
phase.
Advantagecus Effects of Invention
[0016]

The 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

activity, contamination inside a polymerization vessel such

1t

s on a vessel wall or an impelier can be effectively

prevented, heat spots can be suppressed during polymerization,
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sheeting and generation of polymer masses can be prevented,
and stable long-term olefin polymerization operation is
achleved.

{0017}

In other words, according to the present invention,
{cojpolymerization of clefins is conducted in a
polymerization vessel containing both the aliphatic amide (B)
and the organocaluminum compound (C) so that the decrease in
polymerization activity of olefins is suppressed, the
flowability inside the polymerization vessel is effectively
ensured without decreasing the production rate of polymers,
and polymers are prevented from adhering to the vessel wall
or the impeller. Thus, long-term stable operation is
possible with high activity, and an olefin polymer having
good particle properties can be produced.

[0018)

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

polymerization vessel inner wall during (cc)polymerization in
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Examples and Comparative Examples,

[Fig. 2] ¥ig. 2 shows a scheme of a process of a
polymerization method (2} for evaluating polymerization
activity in Examples and Comparative Examples.

[Fig. 3] ¥Fig. 3 shows a scheme of a polymerization
process of Example 13 for evaluating the operability of gas-—
phase  polymerization  using a fluidized-bed  gas-phase

polymerization reactor.

5]
£

[Fig. 4] Fig. 4 include images that show the extent of
polymer adherence to the autoclave inner wall at respective
evaluation ratings. Fig. 4~z is an image showing & rating C

fBad), Fig. 4-b is an image showing a rating B (Good), and

Fele

Fig. 4-c ig an image showing a rating A (Excellent).
Description of Embodiments
{00201

The present invention will now be described in specific

In the present invention, the word "(co)polymerization"
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
copolymer,

[0022}

In the olefin polymer production method of the present
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invention, (co)polymerization of olefins is conducted in the
presence of (A} a solid catalyst component for olefin
polymerization, (B) an aliphatic  amide, and  (C) an
organoaluminum compound. These components are individually
described first.

00231

{A} Solid catalyst component fox olefin polymerization

Examples of the solid catalyst component foxr olefin
polymerization (A) Include solid catalyst components that
contain compounds of transition metals selected from group 3
to group 12 elements in the periodic table. Specific
examples thereof include a carrier-supported-type transiticn
metal compleéx-pased catalyst component in which a compound of
group 4 to 6 transition metal in the periodic table is
supported on a particle-shaped carrier, a solid titanium-
based catalyst component composed of a solid titanium
catalyst component and an organocaluminum compound, and a so-
called Phillips catalyst component containing a chromium
compound that can be oxidized into chromium trioxide, the
chromium compound being supported on an inorganic oxide solid
such as silica.

[0024]

Among these, a carrier-supported-type metallocene-based

catalyst component that belongs to a carrier-supported-type

transition metal complex~based catalyst component is
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preferred. In particular, a carxier-supported-type
metallocene catalyst component that contains (A-1) a compound
of group ¢4 transition metal in the periocdic table having a
cyclopentadienyl skeleton, {A-2) at least one compound
selected £from {a) an organic metal compound, (b} an
organocaluminoxy compound, and (¢} & compound that forms an
ion pair by reacting with the compound of group 4 transition
netal in the periodic fable having a c¢ycleopentadienyl
skeleton, and {AR-3) a particulate carrier is preferable. A
carrier-supported-type metallocene catalyst component that
contains (A~1l} a compound of group 4 transition metal in the
peripdic¢c table having a cyclopentadienyl skeleton, {A-2) an
organoaluminoxy compound, and (A-3) a particulate carrier is
more preferable.
Carrier-supported-type transition metal complex~based

catalyst component

Next, a carrier-supporied-iype transition metal complex-
based catalyst component favorable for use as the solid
catalyst component for olefin polymerization (A) in the
present invention is described.
{00253

The carrier-supported-type transition mwetal complex-
based catalyst component used as the component (A} of the
present invention is preferably composed of

(A~1} a compound of group 4-6 transition metal in the
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periodic table,
(A~2) at least one compcund selected from
{a) an organometal compound,
{b) an organcaluminoxy compound, and
fc) a compound that forms an ion pair by reacting
with {A-1}, and
{R~3) a particulate carrier.
Individual components (A-1} to {(A-3) axe described below.
{0026}
{ (A-1} Compound of group 4-6 transition metal in the
periodic table]

The transition metal compound wused in the present

nvention 1s not particularly limited and may be any known
compound ©f group ¢-6 transition metal in the periodic table
having an ability to polymerize olefins. Examples thereof
include a halogenated, alkylated, or alkoxylated compound of
group 4-6 transition metal in the periodic table and a cross-
linking or non-cross-linking metallocene compound of a group
4-6 transition metal in the periodic table.

{0027]

A halogenated, alkylated, or alkoxylated compound of
group 4 transition metal in the periodic table or a cross-
Yinking or non-cross-linking metallocene compound of a group
4 transition metal in the periodic table is more preferrad.

Examples of the transition metal compound (A} include
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halogenated transition metals, alkylated transition metals,
and alkoxylated transition metals. Specific examples thereof
include titanium tetrachloride, dimethvititanium dichloride,
tetrabenzyltitanium, tetrabenzylzirconium, and
tetrabutoxytitanium,
100281

Among the transiuion metal compounds listed as examples
i the description above, a cross-linking or non-cross-
linking metallocens compound is particulariy preferable from
the viewpoint of pelymerization activity, etc. The cross-
Yinking or nen-cross-linking metallocene compound is a
compound of group 4 transition metal in the pericdic table
having & cyclopentadienyl skeleton and examples thereof

include compounds represented by general formula (I11) below:

In general formula (IXI}, M denotes a group 4 transition
metal in the periodic table, e.g., =zirconium, titanium or
hafnivm.

[0030)

1. is a ligand {group) that coordinates to the transition
metal. At least one L is a ligand having a cyclopentadienyl
skeleton and L  other than the ligand having a
cyclopentadienyl skeleton is a Cl-Cl2 hydrocarben group, an

alkoxy  group, an aryloxy  group, a halogen atom, a
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trialkylsilyl group, =-SOsR (where R is a C1-C8 hydrocarbon
group which may have a substituent such as a halogen), or a
hydrogen atom.

[0031]

In the formula, % denotes a valence of the transition
metal, i.e., the number of L.

[0032]

Examples of the ligand having a cyclopentadienyl
skeleton include a cyclopentadienyl group; alkyl-substituted
cyclopentadienyl groups such as a methylcyclopentadienyl
group, a dimethylcyclopentadienyl'group, a
trimethylcyclopentadienyl group, a
retramethyloyclopentadienyl group, a
pentamethylcyclopentadienyl group, an ethylcyclopentadienyl
group, & methylethylcyclopentadienyl group, a
propylcyclopentadienyl group, & methylpropylcyclopentadienyl
group, a butylcyclopentadienyl group, a
methylbutylcyclopentadienyl group, and a
hexylcyclopentadienyl group: an indenyl group: 4,5,6,7-
tetrahydroindenyl group; and a fluorenyl group. These groups
may be substituted with a halogen atom, a trialkylsilyl group,
etc.

(0033}
Among these ligands that ccordinate to the transition

metal, an alkyl-substituted cyclopentadienyl group is
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particularly preferable. When a compound represented by
general formula (ITI} above contains two or more groups
having a cyclopentadienyl skeleton, twc of the groups having
a cyclopentadienyl skeleton may be bonded with each other
through an alkylene g¢group such as ethylene and propylene; an
alkylidene group such as isopropylidene and
diphenylmethylene; a silylene group; or a substituted
silylene group such &3 a dimethylsilylene group, a
diphenylsilylene group, and a methylphenylsilylene group.
The two or more groups having a cyclopentadienyl skeleton are
preferably the same.
(0034}

Examples of the ligand other than the ligand having a
cyclopentadienyl skeleton are as follows: C1-ClZ hydrocarbon
groups such as alkyl groups, e.g., a methyl group, an ethyl
group, & propyl group, an isopropyl group, a butyl group, and
a pentyl group; cycloalkyl groups such as a cyclopentyl group
and a cyclohexyl group; aryl groups such as a phenyl group
and a tolyl group; and aralkyl groups such as a benzyl group
and a necphyl group.

{0035]

Examples of the alkoxy group include a methoxy group, an
ethoxy group, and a butoxy group. Examples of the aryloxy
group include a phenoxy group.

[0036]
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Examples of the halogen include fluorine, chlorine,
bromine, and iodine. Examples of the ligand represented by -
S0sR include a p-toluenssulionate group, a methanesulfonate
group, and a trifluoromethanesulfonate group.

{00373

The compound represented by the general formula (III)
above 1s more particularly a compound represented by a
general formula {III'} below when the valence of the
transition metal is 4, for example.

Too3e}
RIR*RPR*M (IIIY)

{In the general formula (III'}, M denctes zirconium,
titanium or hafnium; R®R'  denotes a gxoup having a
cyclopentadienyl skeleton; R?, R®, and R! may be the same or
different and each dencte a group having & cyclopentadienyl
skeleton, an alkyl group, a cycloalkyl group, an arxyl group,
an aralkyl group, an alkoxy group, an aryicxy group, a
halogen atom, a trialkylsilyl group, =-S03R, or a hydrogen
aTom. )

[0039]

In the invention, (A-1} is preferably a transition metal
compound represented by the general formula (ITi') in which
one of R?, R, and R denotes a group having a
cyclopentadienyl skeleton, e.g., a transition metal compound

in  which R! and R® each denote a group having a
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cyclopentadienyl skeleton. These groups having
cyclopentadienyl skeletons may be bonded with each other
through an alkylene group, a substituted alkylene group, an
alkylidene group, a silylene group, a substituted silylene
group, or the like. R’ and R® each denote an alkyl group, =a
cycloalkyl group, an aryl group, an aralkyl group, an alkoxy
group, an aryloxy group, a halogen atom, & trialkylisilyl
group, —SO0:R, or a hydrogen atom.
100403

Specific examples of the transition metal compounds with
M denoting zirconium are as follows: bis{indenyl)zirconium
dichloride, bis{indenyl)zirconium dibromide,
bis({indenyl)zirconium bis (p-tcluenesulfonate), bis{4,5,6,7-
tetrahydroindenyl)zirconium dichloride,
bis(fluorenyl}zirconium dichloride,
ethylenebis (indenyl) zirconium dichloride,
ethylenebis (indenyl) zirconium dibromide,
ethylenebis (indenyl)dimethylzirconium,
ethylenebis {indenyl)diphenylzirconium,
ethylenebis (indenylimethylzirconium monochloride,
ethylenebis (indenyl) zirconium bis{(methanesulfonate},
ethylenebis (indenyl) zirconium bis{p-toluenesulfonate),
ethylenebis (indenyl)zirconium bis{triflvoromethanesulfonate),
ethylenebis {4,5, 6, 7T-tetrahydroindenyl) zirconium dichlioride,

isopropylidene (cyclopentadienyl-fluorenyl) zirconium
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dichloride, isopropylidene{cyclopentadienyl-
methylceyclopentadienyl)zirconium dichloride,
dimethylsilylenebis{cyclopentadienyl)zirconium dichloride,
dimethylsilylenebis (methyleyclopentadienyl) zirconium
dichlorids,
dimethylsilylenebis (dimethyleyclopentadienyl)zirconium
dichloride,
dimethylsilylenebis (trimethylcyclopentadienyl)zirconium
dichloride, dimethylsilylenebis (indenyl}zirconium dichloride,
dimethylsilylenebis (indenyl)zirconium
bis(trifluoromethanesulfonate}, rac-dimethylsilylenebis{i~(2-
methyl-4, 5~acenaphthocyclopentadienyl) }zirconium dichloride,
rac~dimethylsilylenebis{l~ (2-methyli-4, 5-
benzoindenyl) }zirconium dichloride, rac-
dimethylsilylenebis{l-(2-methyl-4-isopropyl-T-
methylindenyl) }zirconium dichloride, rac-
dimethylsilylenebis{l-{2-methyl~4~phenylindenyl)}zirconium
dichloride, rac-dimethylsilylenebis{l- (2~
methylindenyl}}zirconium dichloride,
dimethylsilylenebis (4,5, 6, 7~tetrahydroindenyl) zirconium
dichloride, dimethylsilylene{cyclopentadienyl-
fluorenyl} zirconium dichloride,
diphenylsilylenebis (indenyl)zirconium dichloride,
methylphenylsilylenebis (indenyl)zirconium dichloride,

bis{cyclopentadienyl)zirconium dichloride,
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bis (cyclopentadienyl)zirconium dibromide,
bis{cyclopentadienyl)methylzirconium monochloride,
bis{cyclopentadienyl)ethylzirconium monochloride,
bis{cyclopentadienyl)cyclohexylzirconium monochloride,
bis{cyclopentadienyl)phenylzirconium monochloride,
bis(cyclopentadienyl)benzylzirconium monochloride,
bis{cycleopentadienyl)zirconium monochloxride monchydride,
bis{cyclopentadienyijmethylzirconium monchydride,
bis{cyclopentadienyljdimethylzirconium,
bis({cyclopentadienyl)diphenylzirconium,
bis{cyclopentadienyl)dibenzylzirconium,
bisicyclopentadienyl)zirconium methoxychloride,
bis (cyclopentadienyl)zirconium ethoxychloride,
bis{ayclopentadienyl) zirconivm bis{methanesulfonatel,
bis{cyclopentadienyl) zirconium bis(p-toluenesulifonate),
bis(cyclopentadienyl)zirconium bis(trifiuvcromethanesulfonate)},
bisi{methylcyclopentadienyl)zircenium dichloride,
bis (dimethylcyclopentadienyl) zirconium dichloride,
bis{dimethylcyclopentadienyl)zirconium ethoxychloride,
bis{dimethylcyclopentadienyl)zirconium
bis{trifluoromethanesulionate},
bis(ethylcyvclopentadienyl) zirconium dichloride,
bis{methylethylcyclopentadienyl)zirconium dichloride,
bis (propylcyclopentadienyl) zirconium dichloridse,

bis (methylpropyleyclopentadienyl)zirconium dichloride,
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bis(butylcyclopentadienyl) zizconium dichloride,
bis{methylbutylcyclopentadienyl}zirconium dichleride,
bis {methylbutylcyclopentadienyl)zirconium
bis{methanesulfonate),
bis{trimethylcyclopentadienyl}zirconium dichloride,
bis{tetramethylcyclopentadienyl)zirconivm dichloride,
bisipentamethylcyclopentadienyl)zirconium dichloride,
bis{hexylcyclopentadienylilzirconium dichioride, and
bis{trimethylsilylcyclopentadienyl}zirconinm dichioride.
{00417

In the axamples listed above, the digubstituted
cyclopentadienyl ring incliudes a 1, 2-substituted
cyclopentadienyl and a 1,3-substituted cyclopentadienyl and
the trisubstituted cyclopentadienyl ring includes 1,2,3- and
1,2,4~-substituted cyclopentadienyl. Alkyl groups such as
propyl and butyl include isomers such as n~, i~, sec~, and
rert-isomers.

{0042}

In the present invention, a transition metal compound in
which zirconium wmetal in the above-described zirconium
compound is replaced by a titanium metal or a hafnium metal
may be used. In addition to the titanium and hafnium
compounds having similar steric structures and bromides and
iodides thereof, transition metal compounds described in

Japanese Unexamined Patent Application Publication Nos. H3-
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9913, B2-131488, H3-21607, H3-106907, H3-18809%2, H4-69394,
and H4-30088B7 and WO01/27124A1 may alsc be used.
{0043}

The transition metal compound may be a transition metal
compound represented by & general formula (IV} below
described in Japanese Unexamined Patent Application
Publication No. H11~31510¢,

(00441

? T MX,

(1v)
[0045)

In the formula, M denotes a group 4~6 transition metal
atom in the periodic table,

m denotes an integer of 1 to 6, and

R! to R® may be the same or different and each denote a
hydrogen atom, a halogen atom, a hydrocarbon group, a
heterocyclic compound residue, an oxygen-containing group, a
nitrogen~containing group, a boron-containing group, a

sulfur-containing group, a phosphorus-contalning group,

')

silicon-containing group, a germanium~containing group, or a
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tin-containing group. Two or more of R' to R® may be bonded
with each other to ferm a ring.

When m is 2 or more, two of the groups denoted by R® to
Rr® may be bonded with each other (however, R' is never bonded
to RY).

The subscript n is a number that satisfles the valence
of M.

X denotes a hydrogen atom, a halogen atom, a hydrocarbon
group, an ozygen~containing group, a sulfur-containing group,
a nitrogen-containing group, a boron-containing group, an
aluminum-containing group, a phosphorus-containing group, a
halogen-containing group, & heterocyclic compound residue, a
silicon~containing group, a germanium-—centaining group, or a
tin-containing group. Whenn n is 2 or more, the groups
denoted by X may be the same or different and may be bonded
with each other to form a ring.

{Component {A-2)]

The component (A-2) that constitutes the carxrrier-
supported-type  transition metal complex-based  catalyst
component 1is at least one compound selected from (a} an
organic metal compound, (b) an organocaluminoxy compound, and
{c} a compound that forms an ion palr by reacting with (A-1).

{a) Organometal compound

Organometal compounds that contains metal elements of

group 1, 2, 12, and 13 in the periodic table represented by
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general formulse (V), (VI), and (VII}) below are used as the
(a) organometal compound used in the present invention.
[0046)
An ocrganoaluminum compound represented by
R%AL (OR®) pHpXy (V)
In the formula, R® and R® may be the same or different and
each denote a hydrocarbon group having 1 to 15 and preferably
1 to 4 carbon atoms, ¥ denotes a halogen atom, @, n, p and g
satisfy the relations; 0 <m <3, 0 £ n<3, 0<p<3, 0<5g
< 3, and m + n + p + g = 3. Examples of such a compound
include trimethylaluminum, triethylaluminum,
triisobutylaluminum, and diisobutylaluminum hydride.
{0047)

An zlkylated complex of aluminum and a group 1 metal in
the periodic table represented by a general formula
MPBIR%, (V1)
In the formula, M? denctes 1i, Na, or K and R* denotes a
hydrocarbon group having 1 to 15 carbon atoms and preferably
1 to 4 carbon atoms. Examples of such a compound include
LiAL{CzHs) g and LiAL{CsHis) e
[0C481

A dialkyl compound of a group 2 or 12 metal in the
pericdic table represented by general formula
RERM? (VIT)

In the formula, R* and R” may be the same or different and
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each denote a hydrocarbon group having 1 toe 15 carbon atoms

and preferably 1 to 4 carbon atoms, and M® denotes Mg, Zn, or

cd.
[0049]

Among the organometal  compounds described  above,
organoaluminum compounds are preferred. The organic metal

compounds may be used alone or in combination of two or more.
(b) Organcaluminoxy compound

A known aluminoxane may be used as the organcaluminoxy
compound. Specific examples thereof include compounds
represented by general formulae (VIII) and/or (IX).
{00501

{Chem. 2]

2=

Vil
{0051]

{Chem. 3]

&
o

R (1X)

[0052]
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In general formulae (VIII) and {(IX), R denctes a hydrocarbon
group having 1 to 10 carbon atoms and n denotes an integer of
2 or more.

Methylaluminoxanes  represented by general formulae
{(VIII} and (IX}) with R denoting a methyl group and n denoting
3 or more and preferably 10 or more are preferred as the
crgancaluminoxy compound. Slight amount of organcaluminum
compounds cotianed in these aluminoxanes may cuase ne problem.
An organcaluminoxy compound insoluble in benzene, which is,
for example, described in Japanese Unexamined Patent
Application Publication No. 2-78687, may also be used as the
organcaluminozry compound. Organocaluminory cempounds
described in Japanese Unexamined Patent Application
Publication No. 2-167305, and aluminoxanes having two or more
types of alkyl groups and the like described in Japanese
Unexamnined Patent Application Publication Nos. 2-24701 and 3-
163407 are also suited for the use.

[0053]

Such known aluminoxanes can be produced by the methods
(1) to (3) below, for example, and are usually obtained as
solutions in hydrocarbon solvents.

{1} 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

crystal water, such as magnesium chloride hydrates, copper
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sulfate hydrates, aluminum sulfate hydrates, nickel sulfate
hydrates, and cerous chloride hydrates, and allowing the
organcaluminum compound to react with adsorbed water or
crystal water.
{2) A method that includes causing water, ice, or steam o
directly act on an organcaluminum compound, such  asg
trialkylaluminum, in a medium such as benzene, toluene, sthyl
ether, and tetrahydrofuran.
{(3) A method that includes causing an orxganic tin oxide,
such as dimethyltin oxide and dibutyltin oxide, to react with
an organcaluminum compound such as trialkylaluminum in a
medium such as decane, benzene, and tolusne.
{0054}

The aluminoxanes may contain a sligt amount of
organometal components. Solutlions of aluminoxanes that have
been recovered may be subjected to distillation to remove the
solvents or unreacted organcaluminum compounds and then the
products may be used again by dissolving in solvents.

{00551

Specific examples of the organcaluminum compounds used
in preparing aluminoxanes include trialkylalumirnum such as
trimethylaluminum, triethylaluminum, tripropylaluminum,
triisopropylaluminum, tri-n-butylaluminum,
triisobutylaluminum, tri-sec~butylaluminum, tri-tert-—

butylaluminum, tripentylaluminum, trihexylaluminum,
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rioctylaluminum, and tridecylaluminum; tricycloalkylaluminum
such as tricyclohexylaluminum and tricyclooctylaluminums
dialkylaluminum halides such as dimethylaluminum chlioride,
diethylaluminum chloride, diethylaluminum bromide, and
diiscbutylaluminum chloride; dialkylaluminum hydrides such as
diethylaluminum hydride and diisobutylaluminum hydride;
dialkylaluminum alkoxides such as dimethylaluminum methoxide
and diethylaluminum ethoxide; and dialkylaluminum aryloxides
such as diethylaluminum phenoxide.

[0056]

Among thess, trialkylaluminum and tricyclecalkylaluminum
are particularly preferred. An isoprenylaluminum represented
by a general formula (X} below may Dbe used as the
organocaluminum compound:

(1~C4Hg} AL, (CsHio) 2 {(xX)
In the general formula (X}, x, vy, and 2z each denote a
positive number and z z 2X.
{0057]

The above-described organocaluminum compounds may be used
alone or 1n combination of twoe or more. Examples of the
solvent used in preparing aluminoxanes include aromatic
hydrocarbons such as benzene, toluene, xylene, cumene, and
cymene, aliphatic hydrocarbons such as pentane, hexane,
heptane, octane, decane, dodecane, hexadecane, and octadecane,

alicyclic hydrocarbons such as cyclopentane, cyclohexane,
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cyclooctane, and methyvlcyclopentane, petroleum fractions such
as gasoline, kerosene, and light gas oil, and halides of the
above~described aromatic, aliphatic, and alicyclic
hydrocarbons and more particularly chlorides and bromides
thereof. Ethers such as ethyl ether and tetrahydrofuran may
alsc be used. Armong these soivents, aromatic hydrocarbons
are particularly preferable.
(6658}

The organocaluminoxy compounds such as aluminoxanes and
organoaluminoxy compounds described above are used alone or
in combination of two or more.

{c) Compound that forms an ion pair by reacting with (A-1)

Examples of the compound that forms an ion pair by
reacting with the group 4-6 transition metal compound (A-1l)
according to the present invention (hereinafter this compound
is referred to as "ionized ionic compound™) inélude Lewls
acids, ionic compounds, Dborane compounds, and carborane
compounds described in Japanese Unexamined Patent Application
Publication Nos. HI1-501850, H1-502036, H3-17%005, H3-173006,
H3~207703, and H3-207704 and USP No. 5321106. Examples of
the compound further include heteropoly compounds and isopoly
compounds. Such lonized ionic compounds may be used alone or
in combination of two or more.

[0059]

Among the organometal compound (&), the organocaluminoxy
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compound (b}, and the compound that forms an ion pair by
reacting with (&~1) (C) from which the compound {A-2) 1is
selected, the organcaluminoxy compound (b} is particularl
preferable in the present invention.

[0060]

[ (A-3) Particulate carrier]

gpecific examples of <the particulate carrier {(A-3)
include inorganic metal oxide carriers such as $i0;, Al0s,
MgO, 2Zr0z, Ti0z, Bz0i, Cal, Zn0, Ba0, ThG;, and mixtures
thereof, €.9., S5i0;~MgO, Si0;~Al;0;, Si0,-TiCz, Si0p~Vy0s, 510y~
Crz03, and S10;-Ti0,~-MgC, inorganic chlorides carriers such as
MgCls, MgBrz, MnCl;, and MnBr,, and organic carriers such as
polyethylene, polypropyvlene, poly~l-butene, poly-4-methyl-1-
pentens, and styrene-divinylbenzene copolymers. Clays, clay
minerals which are components of clays, and ion exchanging
layered compounds may be used as inorganic carriers.

[0061]

The inorganic compound carriers preferably have an
average particle diameter in the range of 1 to 300 pm and
preferably in the range of 3 to 200 wm. Such carriers are
fired at 100°C to 1000°C and preferably 1350°C to 700°C
according to needs and used.

[0062)
The ilnorganic chlorides may be used as they are or after

being pulverized in a ball mill or a vibrating mill. An
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inorganic chloride may be disselved in a solvent such as
alcohel and then precipitated into £ine particles with a
precipltating agent.

{0063]

A clay used in the present invention usually contains a
clay mineral as a main component. An ion exchanging layered
compound used in the present invention is a compound that has
& crystal structure including layers that are constituted by
ion bonding and stacked in parallel with each other with weak
binding force and that contain ions that are exchangeable.
Most of clay minerals are ion exchanging layered compounds.
The clay, clay mineral, and ion exchanging layered compound
that can be used may be natural or saynthetic products.
Examples of +the <clay, clay mineral, and ion exchanging
layered compound include clays, c¢lay minerals, and ion
crystal compounds having layered crystal structures such as a
hexagonal closest packing structure, an antimony structure, a
CdCl; structure, and a CdI, structure. Examples of such clays
and clay minerals include kaolin, bentonite, kibushi clay,
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-2r(HAsSO.),+H,0, o-

Zr(HPO4) 3, ©~2r (KPO4)z+3H0, o~Ti{HPC4),, o~Ti(HASO4),'H20, a~
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Sn (HPO4) 2 HpO, y-Zr{HPOs}s, y~Ti(HPO4)y, and y-T1{NH4PO4j, H0.
The clay and clay mineral used in the present invention are
preferably chemically treated. Examples of chemical
treatment include, e.g., surface treatment £for removing
impurities acdhered to a surface and treatment that affects
the crystal structure of the clay and the like. Specific
examples of the chemical treatment include acid treatment,
alkali treatment, salt treatment, and organic substance
treatment.
[0064]

The ilon exchanging layered compound used in the present
invention may be a layered compound having a increased layer-
to-layer distance by utilizing the ion exchanging property,
i.e., exchanging the interlayer exchanging ilons with other
bulky ions. Such bulky ions function as pillars that support
the layered structure and are usually called Vpillars".
Introduction of another substance Dbetween layvers of the
layered compound is called "intercalation™. Examples of the
guest compound to be intercalated include cationic inorganic
compounds such as TiCly and ZrCl,, metal alkoxides such as
Ti{OR}s, Zr{(OR)s, PO{OR}3, and B{OR}); (R denotes a hydrocarbon
group or the like), and metal hydroxide ions such as
[Al13Ca{0R) 217",  [Zxs(OR)14]%", and [Fes0(0COCH:) ) . These
compounds are used alone or in combination of two or more.

Intercalation of these compounds may be conducted in the
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resence of a polymer obtained by hydrolysis of a metal
alkoxide such as Si(OR}yy, Al1{OR)s;, Ge(OR)y (R denotes a
hydrocarbon group or the 1like), a colleoidal inorganic
compound such as $i0;, or the -like. The pillar may be an
oxide produced by intercalating the metal hydroxide ilons
pbetween layers and performing thermal dehydration. O0f these,
clays and clay minerals are preferable. Montmorillonite,
vermicuiite, pectolite, taeniolite, and synthetic mica are
particularly preferable.

[0065)

Bxamples of the organic compound used 1in the organic
carrier include granular or £fine particle solids having a
grain diameter in the range of 1 to 360 pm. As mentioned
already, specific examples thereof include {co)polymers
produced from a-olefins having 2 to 14 carbon atoms as main
components, such as ethylene, propylene, 1l-butene, and 4-
methyl-l-pentene, {co)polymers produced from vinyl
cyclohexane and/cr styrene as a main component, and modified
products thereof.

[0066]
[Carrier-supported~type metallocens~based catalyst component]

A carrier~supported-type metallocene~based catalyst
component, which is one of the materials preferred for use as
a solid catalyst component for olefin polymerization (A} used

in the present invention will now be described.
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{00671

A carrier-supported-type metallocene~kased catalyst
component is & catalyst component in which a metallocene-
based transition metal compound is supported on a carrier.
Preferably, the catalyst component contains the group 4
transition metal compound having a cyclopentadienyl skeleton
(B-1) and the organcaluminoxy compound (k) (A-2) which are
supperted on the particulate carrier (A-3).
{0068]

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 organocaluminoxy compound

{by (A~2), and a particulate carxrier (A-3). The oxder in

which the respective components are brought into contacﬁ with
one another is selected as desired.
[0069]

Specific examples of innert hyvdrocarbon solvents used in
preparation ©f the carrier-suppoerted-type metallocene-based
catalyst component include aliphatic hydrocarbons such as
propane, butane, pentane, hexane, heptane, octane, decane,
dodecane, and kerosene; alicyclic hydrocarbons such as
cyclopentane, cyclohexane, and methylcyclopentane; aromatic
hydrocarbons such as benzene, toluene, and  xylene;

halogenated hydrocarbons such as ethylena chloride,
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chlorobenzene, and dichloromethane; and mixtures therecf.
{0670]

In preparing a carrier-supported-type metallocene-based
catalyst component, the amount of the transition netal
compound (A-1) used on a trangition‘ metal atom basis is
usually 0.001 to 1.0 mmol and preferably 0.00%8 to 0.5 mmol
and the amount of the organcaluminoxy compound {b) (A-2) used
on an aluminum atom basis is usually 0.1 to 100 mmol and
preferably 0.5 to 20 mmel per gram of the particulate carrier
(A-3). When the organcaluminum compound (C) is used, it is
used 4in an amount of wusually 0.001 o 10060 mmol and
preferably 2 to 500 mmol per gram of the particulate carrier
{(3-3) .

(0071}

The temperature at which the individual compenents are
mixed and contacted one ancther is usually -506°C to 130°C and
preferably -20°C te 120°C, and the period of contact is 1 to
1000 minutes and preferably 5 to 600 minutes.

[0072]

in the carrier-supperted-type metallocene-based catalyst
component obtained as such, about 5 x 10°° to 10™° nol and
preferably 107 to 3 x 107" mol of the transition metal
compound (A~1l) on a transition metal atom basis is supported
and about 107 te 107" mol and preferably 2 x 107 to 5 x 107

mol of the ocorgancaluminoxy compound (b) (A-2) on an aluminu
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atom Dbasis 1is supported per gram of the fine particulate
support (A-3}.
{00733

The solid catalyst component for olefin polymerization
(A} used in the present invention may be a prepolymerized
catalyst component in which olefins are preliminarily
polymerized. A prepolymerized catalyst is composed of the
catalyst for olefin polymerization (A) and, if needed, an
olefin polymer produced by prepolymerization (D).

100743

The prepolymerized catalyst may include the transition
metal compound (A-1), the organocaluminoxy compound {b) (A-2),
and the particulate carrier (A-3). Glefin polymer produced by
prepolymerization (D) may be included, if needed.

{0075)

An  example of a method for preparing such a
prepoliymerized 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
contact a transition metal compound {A-1), an organocaluminoxy
compound (b) (A-2), and a particulate carrier (A-3) in an
innert hydrocarbon solvent or an olefin medium. Examples of
the innert hydrocarbon sclvent wused in preparing the
prepolymerized catalyst are the same as those of the innert

hydrocarbon solvent used in preparing the carrier-supported-
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type metallocene~based catalyst component described above.
[6076]

The olefin used in prepolymerization contains 100 to 0
mol% of ethylene, 0 to 49 mol% of propylene, and 0 o 100
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
to 100 mol% of an olefin having 4 or more carbon atoms, more
preferably 100 to 20 mol% of ethylene, (0 to 20 mol? of

ropylene, and 0 to 80 mol% of an olefin having 4 or more
carbon atoms, and particularly preferably 100 to 20 mol% of
ethylene and 0 to 80 mol% of an olefin having 4 or more
carbon atoms.

(8077}

Examples of the olefin having 4 or more carbon atoms
include a-clefins having 4 to 20 carbon atoms such as 1-
putene, l-pentene, l-hexene, 4-methyl-l-pentene, l-octene, 1~
decene, 1-dodecene, l-tetradecene, l-hexadecene, l-octadecene,
and l-eicosene.

[0078)

Furthermore, cyclopentene, cycloheptene, norbornene, 5-
methyl-2-norbornene, tetracyclododecene, 2-methyl~1,4,5,8~
dimethano-1,2,3,4, 43,5, 8, Ba~octahydronaphthalene, styrene,
vinylcyclohexane, and dienes may &lso be used.

[0079)

In preparing the prepolymerized catalyst, usually 0.001
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to 1.0 mmol and preferably 0.005 to 0.5 mmol of the
transition metal compoun (A-1} on a transition metal atom
basis is used and usually 0.1 to 100 mmol and preferably 0.5
to 20 mmol of the organcaluminoxy compound (b) (A-2) on an
aluminum atom basis 1is used per gram of the particulate
carrier {A-3).
{00803

In the prepolymerized catalyst obtained as such, about 5
x 107% to 107 mol and preferably 107° fo 3 x 107" 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 mol of the organocaluminoxy compound (b) (A=
2} on an aluwminum atom basis is supported, and about 0.1 to
500 g, preferably 0.3 to 300 g, and more preferably 1 to 100
g of the clefin polymer (D) produced by prepolymerization is
supperted per gram of the particulate carrier (A-3).
(0081}

The solid catalyst component for clefin polymerization
(A} used in the present invention may contain components
useful for polymerization other than the components described
abcve. Such a catalyst for olefin polymerization used in the
present invention can polymerize the olefin in a high
polymerization activity.
{00821

If needed, the carrier-supporied-—type nmetallocene-based
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catalyst component may contain (E) an organcaluminum compound
or a nonionic surfactant which is added during synthesis of
the catalyst or the prepolymerization.
(E) Organocaluminum compound

Examples of the organcaluminum compound (E] that can be
used in the present invention as needed include compounds
represented by general formulae (XI), {XII1), and (XIII) below.
(0083}
An organoaluminum compound represented by
R®pAL (OR®) jEp¥g (XI)
In the formula, R® and R® may be the same or different and
cacn denote a hydrocarbon group having 1 to 15 and preferably
1 to 4 carbon atoms, X denotes a halogen atom, m, n, p, and g
satisfy the relations; 0 <m <3, 0 £ n<3 0p<3 G=g
< 3, andm+ o+ p+ g= 3,
(0084}

Examples thersof include tri-n-alkyl aluminum such as
trimethylaluminum, triethylaluminum, tri-n-butylaluminum,

ripropylaluminum, tripentylaluminum, trihexylaluminum,

trioctylaluminum, and tridecyleluminum; tri-branched alkyl
aluminum such as triisopropyiéluminum, triiscbutylialuminum,
tri-sec~butylaluminum, tri-tert-butylaluminum, tri-2-
methylbutylaluminum, tri-3-methylbutylaluminum, tri-2-
methylpentylaluminum, tri-3-methylpentylaluminum, tri-4-

methylpentylaluminum, tri-Z-methyilhexylaluminum, tri-3-—
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methylhexylaluminum, and tri-2-ethylhexylaluminum;
tricycloalkylaluminum such as tricyclohexylaluminum and
tricyclooctylaluminum; triarylaluminum such as
triphenylaluminum and tritoiyialuminum; and dialkylaluminum
hydrides such as diiscopropylaluminum hydride and
diisobutylaluminum hydride.
[0085;
Alkenylaluminum represented by
{i-C4He) Aly (CsHig), {XII)
(In the formula, x, y, and z are each a positive number and z
2 2x) such as isoprenylaluminum, alkylaluminum alkoxides such
as isobutylaluminum methoxide, iscbutylaluminum ethoxide, and
isobutylaluminum isopropoxide, dialkylaluminum alkoxides such
as dimethylaluminum methoxide, diethylaluminum ethoxide, and
iibutylaluminum butoxide, and alkylaluminum, and
alkylaluminum sesquialkoxides such as ethylaluminum
sesquiethoxide and butylaluminum sesquibutoxide,
{0086}

A partially alkoxylated alkyl aluminum having an average
composition represented by
R%2.5A1 (OR®) 0.5 (XIII)
in the formula, R* and B® may be Lhe same or different and
each denote a hydrocarbon group having 1 to 15 and preferably
1 to 4 carbon atoms, alkylaluminum aryloxides such as

diethylaluminum phenoxide, diethylaluminum (2, 6-di-t-butyl-4-
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methyl phenoxide), ethylaluminum bis{2,6~di~t-butyl-4-methyl
phienoxide), diischutylaluminum (2,6-di-t-butyl-4-nethyl
phenoxide), and isobutylaluminum bis(2,6-di~t~butyl-4-methyl
phenoxide), dialkylaluminum halides such as dimethylaluminum
chloride, diethylaluminum chloride, dibutylaluminum chloride,
diethylaluminum bromide, and diisocbutylaluminum chloride,
alkylaluminum sesquihalides such as ethylaluminum
sesquichloride, butylaluminum sesquichloride, and
ethylaluminum sesquibromide, partially halogenated
alkylaluminum such alkylaluminum dihalides, e.g.,
ethylaluminum dichloride, propylaluminum dichloride, and
butylaluminum dibromide, dialkylaluminum hydrides such as
diethylaluminum hydride and dibutylaluminum hydride, other
partially hydrogenated alkylaluminum such as alkylaluminum
dihydrides, e.qg., sthylaluminum dihydride and propylaluminum
dihydride, and partially alkoxylated and halogenated
alkylaluminum such as ethylaluminum ethoxychloride,
butylaluminum butoxychloride, and ethylaluminum ethoxybromide.
[0087]

Compounds similar to the above-described organcaluminum
compound can azlsc be used. Examples thereof include an
organcaluminum compound including two or more aluminum
compounds bonded through a nitrogen atom. Specific examples
of such a compound include {CoHg) pRIN(CHs AL (CaHs) 2.

Triethylaluminum and triiscbutylaluminum are preferable.
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[0088]

When the organcaluminum compound (E} is used, it is used
in an amount c¢f usually 0.001 to 1000 mmel and preferably
0.01 to 500 mmol per gram of the particulate carrier (A-3).
[0089]

An aliphatic amide described below or an ester-type,
ether~type, ethoxylate-type, or polyethylene glycol-type
nonionic surfactant may be used as the nonionic surfactant.
The nonionic surfactent is used in an amount of 0.1 to 20
parts by weight, preferably 0.15 to 20 parts by weight, and
more preferably 0.2 to 5 parts by weight relative to 100
parts by welght of the solid catalyst component prepared by
rmixing and bringing into contact (A-1), (A-2}, and {A~3} with
one another.

[0080]

(B} Aliphatic amide

The aliphatic amide (B) used in the present invention is
a conventional nonionic surfactant and any known aliphatic
amide may be used without any limitations. preferred

examples of the aliphatic amide (B} include compounds

i

epresented by general formula {(I) below.

(0091}

(CaHoma COYN {CH2CH0H) 2 (1)

In general formula (I), m denoting the number of carbon

atoms in the alkyl group represented by (CeMHama) 38 in the
£ Y
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range of 1 to 30, preferably 6 to 20, and more preferably 8
to 18.
[6092]

Examples of the aliphatic amide (B) suited for use in
the present invention include higher aliphatic amides such as
lauryl diethanolamide, catyl diethanolamide, stearyl
diethanolamide, octyl diethanolamide, nonyl diethanolamidse,
and sec-lauryl diethanolanide. ARmong  these, lauryl
diethanolamide is preferred.

[0093}

A large number of ester-type, ether-type, ethoxylate-
tyvpe, and polyethylene glycol-type compounds that function as
nonionic surfactants are known. In this invention, the
aliphatic amide represented by the general formula {I) above
is particularly preferable to achieve the effects of the
invention.

{0094]

(C) Organcaluminum compound

While any known organcaluminum can be used without any
limitation as the organcaluminum compound (C) in the present
invention, compounds represented by the general formula (IT)
below are preferred.

[0085]
R%AL (OR?) nHp {11)

In the formula, R® and R” may be the same or different and
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each denote a hydrocarbon group having 1 to 20 and preferably

1 to 4 carbon atoms, m, n, and p satisfy the relations; 0 < m

A

3, 0sn<«<3, 0Lp< 3, andm+n + p = 3.

Specific examples of the compound represented by the
general formula {(II) above include tri-n-alkyl aluminam such
as trimethylaluminum, triethylaluminum, tri-n-butylaluminum,
tripropylaluminum, tripentylaluminum, trihexylaluminum,
trioctylaiuminum, and tridecylaluminum, tri-branched-
alkylaluminum such as triisopropylaluminum,
triisobutylaiuminum, tri-sec-butylaluminum, tri-tert-
butylaluminum, tri-2-methylbutylaluminum, tri-3-
methylbutylaluminum, tri-Z-methylpentylaluminum, tri-3-
methylpentylaluminum, tri-4-methylpentylaluminum, tri-2-
methylhexylaluminum, tri-3-methylhexylaluminum, and tri-2-
eéhylhexylalaminum, tricycloalkylaluminum such as

ricyclohexylaluminum and tricyclooctylaluminum,
triarylaluminum such as triphenylaluminum and
tritolylaluminum, and dialkylaluminum hydrides such as
diisopropylaluminuwn hydride and diiscobutylaluminum hydride.
[0096]

0f the compounds represented by the general formula (II),

a compound with p denoting 0 represented by the general
formula {(II-a} below is particulariy preferable.

{0087}

R%AL (OR®), (II~a)
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In the general formula {II-a), R® denotes a hydrocarbon group
having 1 to 20 carbon atoms, R® denotes a hydrocarbon group
having 1 to 20 carbon atoms, m denotes an integer of 0 to 3,
n denotes an integer of 0 to 3, and m + n is 3.

EZxamples of the organcaluminum compound represented by
the general formula (II-a) include trialkylaluminum such as
trimethylaiuminum, triethylaluminum, triisopropylaluminum,
triiscbutylaluminum, tricctylaluminum, and tri-2-
ethylhexylaluminum; alkenylaluminum such as isoprenylaluminum,
and alkoxyaluminum such as dimethylaluminum methoxide,
diethylaluminum ethoxide, diisobutylaluminum methoxide,
triethylaluminum, and triiscbutylaluminum.

{0028}

Among the organcaluminum compounds represented by the
general formula (II-a) zbove, a compound having substituting
hydrocarbon groups with many carbon atoms, e.g., a compound
with R? denoting a C6-C20 hydrocarbon group and R® denoting a
C6-~C20 hydrocarbon group, is preferable since such a compound
does not readily cause a decrease in activity of the catalyst
even when it is charged intoc a polymerization system. A
compound having substituting hydrocarbon groups with fewer
carbon atoms, such as a compound with R® denoting a Cl1-Cé4
hydrocarbon group and R® denoting a C1-C4 hydrocarbon group,
is preferred for reducing the cost of the compound since the

moclar amount of the compound per unlt weight is high and thus
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the effect of the invention is achieved by addition of the
compound in a small amount. A compound with R® denoting a Ci-
€4 hydrocarbon group and R® denoting a C1-C4 hydrocarbon
group is favorably used in gas-phase polymerization since the
weight of the compound per unit mole is small. The
hydrocarbon groups are preferably alkyl groups. Preferably,
m is 2 or 3 and n is € or 1. Considering together the cost
reduction, the activity ilmproving effect, and operability, a
compound with R*® denoting a C1~C8 hydrocarben group and R°
denoting a C1-C8 hydrocarbon group is preferable and a
compound with R® denoting an ethyl group, R® denoting an ethyl
group, m = 2, and n = 1 is mcre preferable.

10099}

Production of olefin polymer

Eecording to the method for producing an colefin polymer
of the present invention, one or more types of clefins are
{co)polymerized in a polymerization vessel in the presence of
the solid catalyst component for olefin polymerization (A),
the aliphatic amide (B), and the organcaluminum compound (C).
{0100)

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

i} Charging (B} and then (C) into the polymerization vessel
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separately.
ii} Charging (C) and then {B) into the polymerization vessel
separately.
iii) Mixing and bringing into contact (B) and (C) with each
other without or in a solvent and then charging the resulting
mixture inte the polymerization vessel.
iv) Mixing and bringing intoe contact (B} and (C} with each
other without or in a solvent and then charging the resulting
mixture and additional (B} into the polymerization vessel.
vy Mixing and bringing into contact (B) and (C) with each
other without or in a solvent and then charging the resulting
mixture and additional (C) into the polymerization vessel.
{0101}

The method of adding the solid catalyst component for
olefin polymerization (A) may be any. (B} and (C} may be
added according to any one of the methods i) to v} after (A)
is added, or (A) may be added after (B) and (C) are added
according to any cne of the methods 1} to v). A preferred
method is to mix and bring into contact (B} and (C) with each
other without or in a solvent, charge the mixture into the
polymerization vessel, and add {A) thereto.

[0102]

The addition ratio of the organocaluminum compound (C) to

the aliphatic amide (B} may be any. 1In particular, a molar

ratia (C)/(B) is 0.01 to 4.0, preferably 0.01 to 3.5, more
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preferably 0.01 to 3.2, yet more preferably 0.01 to 3.0,
still more preferably 0.2 to 2.8, and most preferably 0.3 to
2.6.

{0103}

These preferable ranges of the addition ratio slilightly
differ depending on the type of the aliphatic amide (B) and
the organcaluminum compound () in texms of the effect. When
{B} 1is represented by (CyHz:1COIN{CH;CH0H)2, & total of the
number of CO in the carbonyl group and that of OH in the
alcohol group is 3. Thus, in this case, from the standpoint
of the effect, the molar ratio of the organoaluminum compound
(C) is preferably up to a number that matches the total of

the number o¢f the carbonyl group and that of the alcohol

The weight ratio (C)/{(B) is preferably 0 to 3. At
(C)/{BYy = 0.1 to 2.5 the effect is intensified and

preferable, More preferably, the weight ratio (C)/(B) is 0.2

According to the method for producing an olefin poliymer
according to the present invention, the I(co)polymerization
can be conducted in any of & suspension, a solution, or a gas
phase. In the present invention, polymerization of olefins

is preferably conducted through slurry polymerization ox gas-
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phase polymerization.
{0106}

Examples of the innert hydrocarbon medium used in the
slurry polymerization include aliphatic hydrocarbons such as
propane, butane, pentane, hexane, heptane, octane, dJdecane,
dodecane, and kerosene; alicyclic hydrocarbons such as
cyclopentane, cyclohexane, and methylcyclopentane; aromatic
hydrocarbons such as benzene, toluene and zylene; halogenated
hydrocarbons such as ethylens chleride, chlorobenzene, and
dichlorcomethane; and mixtures thereof. Among these innert
hydrocarbon solvents, aliphatic hydrocarbons and alicyclic
hydrocarbons are preferred.

[0107)

The temperature of olefin polymerization is usually in
the range of ~350°C to 130°C and preferably 0°C to 100°C for
slurry polymerization and usually in the range ¢f 0°C to
120°C  and preferably 20°C to 100°C for gas-phase
polymerization. The polymerization pressure is usually
atmospheric to 10 MPaG and preferably atmospheric to 5 MPaG.
The pelymerization may be conducted through a batch operation,
a semi-continuous operation, or a continuous operation.

10:108)

The polymerization can be conducted in two stages or

more with different reaction conditions. The molecular

weight of the obtained olefin pelymer can be adjusted by
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causing hydrogen to be present in the polymerization system
or changing the polymerization temperature.
{0109}

Examples of the olefin used in polymerization include
ethylene and o-olafins having 3 to 20 carbon atoms such as
ethylene, propylene, l-butene, l-pentene, l-hexene, 4-methyl-
l-pentene, l-octene, l-decene, l-~dodecene, l-tetradecene, I1-
hexadecene, l~octadecene, and 1l-elcosene. One of these
olefins may be used alone or two or more of these olefins nay
be used in combination. In the olefin polymer production of
the present invention, copolymerizable monomers other than
the olefins mentioned above may also be contained. Bxamples
of such copolymerizable monomer include cyclic olefins having
3 to 20 carbon atoms, e.g., cyclopentene, cycloheptene,
norbornene, 5-methyl-2-norbornene, tetracyclododecene, and 2-
methyl~3,4,5,8~dimethano-1,2,3,4,4a,5%5, 8, 8a~
octahydronaphthalene. Styrens, vinylcyclohexane, and diene
may also be used.

[6110]

Cf these, an olefin monomer is preferably used, which
contains 100 to O mol% of ethylens, 0 to 49 mol% of propylene,
and 0 to 1080 mol%® of an olefin having 4 or more carbon atoms,
preferably 100 te 0§ mol% of ethylene, 0 to 20 mol% of
propylene, and 0 to 100 mol% of an a~olefin having ¢4 or more

carbon atoms, more preferably 100 to 20 moi% of ethylene, 0
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to 20 mol% of propylene, and 0 to 80 mol% of an w-olefin
having 4 or more carbon atoms, and most preferably 100¢ to 20
mol? of ethylene and 0 to 80 mol% of an o-olefin having 4 or
more carbon atoms. In particular, in the present invention,
an ethylene-based polymer containing ethylene as the main
monomer is preferably produced. The ethylens-based polymer
is preferably a (colpolymer containing 50 mol% or more of the
ethylene component and, if needed, an «-olefin component
having 4 to 10 carbon atoms.
{0111}

The amount of the catalyst for olefin polymerization (A)
preferably used is usually 10°% to 107 mol and preferably 1077
to 107 mol on a basis of the transition metal atoms in the
transition metal  compound {B~-1) per liter of the
polymerization volume. The amount of the organoaluminoxy
compound  (A-2) preferably used 1is 10 to 5068 mol and
preferably 20 to 200 mol on an aluminum atom basis per mole
of the transition metal atoms in the transition metal
compound (A-1}.

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.

{01133

The amount of the organcaluminum compound (C) used is

s
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usually 0.1 to 500 mg, preferably 0.2 to 200 mg, and more
preferably 0.5 to 100 mg.

[Examples}

[01143

The present invention will now be described in further
details on the basis of the examples which do not limit the
scope of the present invention.

{0115]

Methods for measuring the physical properties and
characteristics of the polymer opbtained by olefin
polymerization in the presence of a catalyst containing a
transition metal compound of the present invention are
described balow.
f01161
iMelt flow rate {(MFR)!

The nmelt flow rate is a figure determined at 190°C under
a load of 2.16 kg according to the standard test method of
ASTM D-1238.

[0117}
[Bulk density]

The bulk density was measured according to JIS K-6721.
{0118)

{Density]
E sheet {(spacer shape: nine 45 x 45 x §.5 mm pieces. from

a plate of 240 x 240 % 0.5{thickness) mm) 0.5 mm in thickness
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was shaped with a hydraulic heat pressing machine produced by
Shinte Metal Industries Corporation set to 180°C at a
pressure of 100 kg/cm® and was cooled by being compressed at
a pressure of 100 kg/cm® with another hydraulic heat pressing
machine produced by Shinto Metal Industries Corporaticn set
to 20°C to prepare a measurement sample. A SUS plate having
a thickness of 5 mm was used as the hot plate.

[0119]

The pressed sheet was heat-treated for 1 hour at 120°C,
slowly and linearly cooled to room temperature in 1 hour, and
subjected to measurement using a density-gradient tube.

{0120}
The molecular weight of the aliphatic amide used in

Fxamples and Comparative Examples below was measured by the

following process. Evaluation of the condition of the
polymerization vessel inner wall during the
{co)polymerization was conducted according to the

polymerization method (1) Dbelow and evaluation of the
polymerization activity was conducted by the polymerization
method (2) below.
0121}

*+(B) Molecular weight of aliphatic amide

The molecular weight of the aliphatic amide was measured
by GC~MS helow.

{0122}
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System: QP-2010 Plus produced by Shimadzu Corporation
Column: IC-B8M8 {0.32 ¢ x 30 m, £ilim thickness: 0.5 um)
Column oven temperature: 70°C

Vaporizing chamber temperature: 250°C

Temperature elevation pattern: 74°C -» {10 °C/mi

i

»

320°C

Carrier gas: He (120 kPa)

Split ratio: 50

Since the sample as it is was not suitable for detection,
the sample was trimethylsilylated (TMS) to measure the
moleculary weight. Chemistat 2500 ({aliphatic diethanolamide
produced by Sanyc Chemical Industries, Ltd.) which is an
aliphatic amide (B) used in this experiment was measured. As
a result, a TMS compound having two trimethylsilyl groups was
detected as a main compound. The molecular weight of the
compound with frimethylsilyl groups was 431. The actual
structure was analyzed based on this resulit. The molecular
weight of the main structure was 287. In the description
below, calculation of the organoaluninum compound
{C)/aliphatic amide (B} addition ratio (molar ratio) was
conducted by assuming the molecular weight of the component
(B) to be 287. The main component of Chemistat 2500 was
found to be lauryldiethanolamide (Ci1Hz:CO)N(CH2CHO0H), bhased
on the results of this molecular weight measuremsnt.

{0123
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= Polymerization method (1): Evaluation of condition of
autoclave wall
In Examples and Comparative Examples  below, the

condition 0f the autoclave wall was rated t

o

rough the
folleowing polymerization method (1).
[01241

All the sclvents used in Examples and Comparative
Fxamples were dehydrated solvents.
(01253

The scheme of the slurry polymerization wmethod for

evaluating the condition o

i
ot
o
W

autoctave wall is shown in
Fig. 1.
[Cl26]

Heptane was introduced into a polymerization vessel at
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
((R)-&) .

{0127]

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

system was pressurized with ethylens and the temperature was
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alevated to a2 predetermined level to conduct polymerization.
{01281

In a typical polymerization, alkylaluminum is used as &
scavenger after addition of the solid catalyst component for
olefin pelymerization ({R)-a) in Fig. 1. However, since
alkylaluminum acts as an antistatic agent, evaluation of the
compound (B} fantistatic agent) cannot be conducted. Thus,
in the examples, the solid catalyst component for olefin
polymerization (({(A)-a) is used as a scavenger instead of
alkyialuminum.

{0129]

Referzing to Fig. 1, if the solid catalyst component for
olefin polymerization ((A}-a) is not used, the polymer yield
decreases significantly. Dittle polvmer is obtained if the
seolid catalyst component for olefin polymerization ({A)-b} is
not used in Fig. 1 since some of the active sites of the
soiid catalyst component for olefin polymerization ((&)-b)
are deactivated by the impurities in the system. This is
because aluminum (derived from aluminoxane} contained in the
solid catalyst component for olefin polymerization {(A)-a)
acts as a scavenger and deactivates the active sites of the
olefin polymerization catalyst ({(A)-a).

101307
The condition of the auteclave wall after the

(coypolymerization was evaluated according to the fcllowing
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standard.
{01311

A: No adhesion of polymer to the autoclave wall etc.,

was observed
B: 8light adhesicn of polymer to the autoclave wall etc.,
was observed

C: Adhesion of polymer to the auteoclave wall etc., was
observed.

« Polymerization method (2): Evaluation of polymerization
activity

Bvaluation of the polymerization activity in Examples
and Comparative Examples below was conducted by the following
polymerization method (2). All the solvents used in Examples
and Comparative Examplies wers dehydrated solvents.

(0132}

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

[0133]

Heptane was introduced into a polymerization vessel at
room temperature, the system was purged with ethylene, and 1-
hexene and a minimum amount (0.06 mmol) of
triigobutylaluminum as a scavenger were used. Then an
aliphatic amide (B} and an organcaluminum compound {C) were

added, a solid catalyst component for olefin polymerization
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(A) was introduced, the system was pressurized with ethylene,
and the temperature was slevated to a predetermined level to
conduct polymerization.
{01343

In the evaluation of the condition of the autoclave wall
described above, an olefin polymerization catalyst was used
as a scavenger. However, when the olefin polymerization
catalyst is used as the scavenger and remains partly
unconsumed 1in the system, such a catalyst also exhibits
activity and thus evaluation of the activity cannct be
accurately conducted. Accordingly, in the evaluation of the

activity, a minimum amount of trii

4

obutylaluminum not
contributing to the activity was used as a scavenger to
enable evaluvation of the activity.

[0135]

If triisobutylaluminum is not wused in Pig. 2, the
polymer yield decreases significantly. This is because some
of the active sites of the solid catalyst component for
olefin polymerization (A} are deactivated by the impurities
in the system. If the solid catalyst component £or olefin
polymerization {({A}-a) is used as a scavengsr and the solid
catalyst component for olefin polymerization ({(A}-2) is used
as in the evaluation of the condition of the autoclave wall,
the reproducibility of the evaluation regarding activity is

rot achieved. This is because, after aluminum (derived from
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aluninoxane} contained in the solid catalyst component for
olefin polymerization ({A)~a) has acted as & scavenger,
aluminum in the unconsumed saolid catalyst component for
olefin polymerization ((A)-a) remains and thus the solid
catalyst component for olefin polymerization {{A)}-a} itself
exhibits polymerization capacity, resulting in failure to
achieve reproducibility regarding activity.
[0136]
{Preparaticn Example 1] (Preparation of solid catalyst
component {i})

Synthesis was conducted by the mwmethod disclogsed in

Japanese Unexamined Pafent Application Publication No, 2000~

%]

327707, In particular, 10 kg of silica dried at 250°C for 10

=

hours was suspended in 154 L of toluene, and the suspension
was cooled to 0°C. Then, to this suspension, 50.5 L of a
toluene sclution of methylaminozxane (A1 = 1.52 mol/L}) was
added dropwise in 1  hour. During this process, the

temperature of the system was maintained in the range of 0°C

&y
~

ot

to Reaction was subseguently conducted for 30 minutes

.at 0°C, then the temperature was elevated te 95°C in 1.3

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 toluenes and

re-suspended in 100 L of toluene to give a total of 160 L of
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the suspension.
(0137}

To the suspension obtained as such, 22.0 L of a toluene
solution of Dbis{l,3-n-butylmethylcyclopentadienyl)zirconium
dichloride {(Zr = 25.7 mmol/L} was added dropwise at 80°C in
30 minutes, and the reaction was conducted at B80°C for 2
hours. The supernatant was removed, and the residue was
washed twice with hexane. As a result, a solid catalyst
componeant (i) was obtained.

{0138}
[Preparation Example 2] (Preparation of prepolymerirzed solid
catalyst component {ii})

Synthesis was conducted by the method described in
Japanese Unexamined Patent Application Publication ¥No. 2000-
327707. 1Into a 350 L reactor thoroughly purged with nitrogen,
7.0 kg of the s0lid catalyst component prepared as above and
hexane were charged so that the total wvolume was 285 L.
ARfter the system was cooled to 10°C, ethylene was blown into
hexane for 5 minutes at a flow rate of 8 Nm’/h. During this
process, the temperature of the system was maintained at 10°C
to 15°C. Then supply of ethylene was stopped and 2.4 mol of
triisoputylaluminum and 1.2 kg of i-hexene were charged.
After the system was sealed, supply of ethylene was re-
started at a flow rate of 8 Nm’/h. After 15 minutes, the flow

rate of ethylene was decreased to 2 Nm'/h and the pressure in
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the system was adjusted to 0.8 kg/f:m2-G. During this process,
the temperature in the system increased to 35°C. Ethylene
was then supplied at a flow rate of £ N’/h for 2.5 hours
while adjusting the temperature in the system in the range of
32°C te 35°C. buring this process, the pressure in the
system was maintained to 0.7 to 0.8 kg/cm®~G. Then the system
was purged with nitrogen, the supernatant was removed, and
the residue was washed twice with hexane. As a result, a
prepolymerized solid catalyst component (ii) was obtained.
In Examples and Comparative Examples below, this was used as
the seolid catalyst component for oclefin polymerization (&)
{Note: (A)-a and {A})-b were alsoc the sane).

[0139]

[Preparation Example 3] (Preparation of antistatic agent
composition 1)

Intc a 100 ml Erlenmeyer flask thoroughly purged with
nitrogen, 8.86 ml of a toluene solution (4.086 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 1.41 ml of a toluene solution (4.25
mg/mi}) of diethylaluminum ethozide acting as the component
(C} was added thereto. Thereto, 10.27 mi of toluene was
added to prepare an antistatic agent composition 1 in the
form of a solution. This solution contained 36 mg of

Chemistat 2300 and 6 mg of diethylaluminum ethoxide.
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[01483
{Preparation Example 47 (Preparation of antistatic agent
cemposition 2)

Into a 100 ml Erlenmeyer f£lask thoroughly purged with

foort

nitrogen, 8.86 mni of a toluene solution (4.06 mg/ml) of a
higher aliphatic amide (irade name: Chemistat 2500 produced
by S8Sanyo Chemicals Industries, Ltd.) acting as the component
(B} was charged, and 5.64 ml of a foluene solution (4.25
ng/ml) of diethylaluminum ethoxide acting as the component
{C) was added thereto. Thereto, 14.50 ml of toluene was
added to prepare an antistatic agent composition 2 in the
form o©f a solution. This solution contained 36 mg of
Chemistat 2500 and 24 myg of diethylaluminum ethoxide.

{01411

{Preparaticn Example 5] (Preparation of antistatic agent
composition 3)

Into a 100 ml Erlenmeyer flask thoroughly purged with
nitrogen, B.B6 mi of a toluene solution (4.06 mg/ml) of a
higher aliphatic amide (trade name: Chemistat 2500 produced
by Sanyo Chemicals Industries, Ltd.} acting asg 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 antlstatic agent composition 3 in the

form of & solution. This solution contained 36 mg of
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Chemistat 2500 and 12 mg of diethylaluminum ethoxide.

[0142]

[Preparation Example 6] ({Preparation of antistatic agent
composition 4)

Into a 100 ml Erienmeyer flask thoroughly purged with
nitrogen, 8.86 ml of a toluene solution (4.06 mg/ml) of a
higher aliphatic amide (trade nawme: Chemistat 2500 produced
by Sanyo Chemicals Industries, Ltd.) acting as the component
(B) was charged, and 8.46 ml of a toluene solutlon {4.25
mg/ml} of diethylaluminum ethoxide acting as the conponent
(C} was added thereto. Thereto, 17.32 mi of toluene was
added fo prepare an antistatic agent composition 4 in the
form of a solution. This sclution contained 36 mg of
Chemistat 23500 and 36 mg of diethylaluminum ethoxide.

[0143]
{Preparation Example 7] (Preparation of antistatic agent
composition 5)

Into a 108 ml Erlenmeyer £lask thoroughly purged with
nitrogen, 8.86 ml of a toluene solution (4.06 mg/ml) of a
higher aliphatic amide (trade name: Chemistatr 2500 produced
by Sanyo Chemicals Industries, Ltd.) acting as the component
(B} was charged, and $.87 ml of a toluene solution (4.25
mg/ml} of diethylaluminum ethoxide acting as the component
{(C} was added thereto. Thereto, 18.73 ml of toluene was

added to prepare an antistatic agent composition 5 in the
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form of a solution. This soclution contained 36 mg of

Chemistat 2500 and 42 mg of diethylaluminum ethoxide.

{Preparation Example 8] (Preparation of antistatic agent

Into a 100 ml Erlenmeyer £lask thoroughly purged with
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.) ac}:ing as the component
(8} was charged, and 11.28 ml of a toluene solution ({(4.25
mg/ml) of diethylaluminum ethoxide acting as the component
(C} was added thereto. Thereto, 20.14 ml of toluene was
added to prepare an antistatic agent composition 8 in the
form of a solution. This solution contained 36 mg of
Chemistat 2500 and 48 mg of diethylaluminum ethoxide.

{01457
[Preparation Example 8] (Preparation of antistatic agent
composition 7)

Into & 100 ml Erlenmeyer f£lask thoroughly purged with
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 wmi of a toluene solution (4.25
mg/ml) of diethylaluminum ethoxide acting as the component

(C}y was added thereto. Thereto, 25.79 ml of toluene was
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added to prepare an antistatic agent compositicn 7 in the
form of =z solution. Tnis solution contained 36 mg of
Chemistat 2500 and 72 mg of diethylaluminum ethoxide.
[0146]
{Preparation Example 18] (Preparation of antistatic agent
composition 8}

Into a 100 ml Erlenmeyer flask thoroughly purged with
nitrogen, 11.82 ml of 2 toluene solution (4.0856 myg/ml) of a
higher aliphatic amide (trade name: Chemistat 2500 produced
by Sanyo Chemicals Industries, Lltd.) acting as the component
(B} was charged, and 5.64 ml of a toluene solution (4.25
mg/ml) of diethylaluminum ethoxide acting as the component
(C) was added thereto. Thereto, 17.46 mi of toluene was
zdded to prepare an antistatic agent composition § in the
form of a solution. This solution contained 48 mg of
Chemistat 2500 and 24 mg of diethylaluminum ethoxide.

{0147}
[Preparation Example 11} (Preparation of antistatic agent
composition 9)

Inte a 100 ml Erlienmeyer flask thoroughly purged with
nitrogen, 3.84 wml of a toluene solutilon {4.06 mg/ml} of a
higher aliphatic amide (trade name: Chemistat 2500 produced
by Sanyo Chemicals Indusiries, Ltd.) acting as the component
(B) was charged, and 2.82 ml of a toluene solution (4.25

mg/ml) of diethylaluminum ethoxzide acting as the component
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(C) was added thereto. Thereto, 6.66 ml of toluene was added
to prepare an antistatic agent composition 9 in the form of a
solution. This solution contained 16 mg of Chemistat 2500
and 12 mg of diethylaluminum ethoxide.
[0148]
[Preparation Example 12] [Preparation of antistatic agent
composition 10}

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: Chemistat 2500 produced
by Sanyc Chemicals Industries, Ltd.} acting as the component
(B} was charged, and 11.28 ml of a toluene solution (4.25
mg/ml) of triisobutylaluminum acting as the component {C) was
added thereto. Thereto, 20.14 ml of toluene was added to
prepare an antistatic agent composition 10 in the form of a
solution. This solution contained 36 mg of Chemistat 2300
and 48 mg of triisobutylaluminum.

[C

()

49]
[Examples 1~1]

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

during polymerization

<Polymerization method

[y
P

: Evaluation of cendition of

Py

autoclave wall>
Into a 2000 ml stainless steel autoclave thoroughly

purged with nitrogen, 1000 ml of n-heptane was charged, the
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system was purged with ethylene, then 40 ml of 1l-hexene and
0.58 g of the prepolymerized solid catalyst compornent (ii)
((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 7.25 ml of the antistatic agent
composition 2 prepared in Preparation Example 4 and 0.61 g of
the prepoiymerized solid catalyst component (i1} {((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 coatinuously
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 observed. No
adhesion of polymers on the autoclave wall or impeller was
found.
{01503

It should be noted that in this autoclave system, £.00
mg of Chemistat 2300 and 6.00 mg of diethylaluminum ethoxide
were present. The molar ratio of diethylaluminum ethoxide to
Chemistat 2500 was diethylaluminum ethozide/Chemistat 2500 =
1.47.

[0151)
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Example 1-2]
<Polymerization method (2): Evaluation of polymerization

activity>
Inte & 1000 mi stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the

system wags purged with ethylene, and 20 ml of 1l-hexense

0
jo3

2

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

w

After the mixture was retained at room temperature for
minutes, 4.23 ml of the antistatic agent composition 2
prepared 1in Preparation Example 4 and 0.40 g of the
prepolymerized solid catalyst component (ii) (&) prepared in
Preparaticn Example 2 were added thereto and the temperature
in the system was elevated to 73°C. Ethylene was then
introduced to start polymerization. While continuocusly
supplying ethylene so0 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. As a result, 152.5 g of
the polymer was obtained.
[o1s2}

It should be noted that in this autoclave system, 5.25
mg of Chemistat 2500 and 3.50 nyg of diethylaluminum ethoxide
wexe present. The molar ratio of diethylaluminum ethoxide to

Chemistat 2500 was disthylaluminum ethoxide/Chemistat 2500 =
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1.47.

[0153]

{Comparative Example 1]

Case of not adding components (B) and (C) during

polymerization

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

Into a 2000 ml stainless steel autoclave thoroughly
purged with nitrogen, 1600 ml of n~heptane was charged, the
system was purged with ethylene, 40 ml of l-hexens and 0.64 g
of the prepolvmerized solid catalyst component (ii) {(A)-a)
prepared in Preparation Ezample 2 were charged, and the
temperature was elevated fto 55°C. Then 0.61 g of the
prepolymerized splid catalyst component {ii) {{A)-b) prepared
in Preparation Example 2 was 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, polymerization was conducted for 90 minutes. After
the termination of the polymerization, the system wasg
depressurized, the polymer was removed, and the condition of
the autoclave aftexr the polymerization was observed.
Adhesion of polymers to the autoclave wall or impeller was
found,

[6154]
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[Comparative Example 2-1]

Case of adding only component (B) during polymerization

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

Into & 20060 ml stainless steel autoclave thoroughly
purged with nitrogen, 1000 ml of n-~heptane was charged, the
system was purged with ethvlane, 40 ml of l-hexene and 0.62 ¢
of the prepolymerirzed solid catalyst component (ii) ((&)-a)
prepared 1in Preparation Example 2 were charged, and the
temperature was elevated to 55°C. Then 2.22 ml of a toluene
solutlon (4.06 mg/ml) of a higher aliphatic amide {(trade
name: Chemistat 2500 produced by Sanyoc Chemicals Industries,
Ltd.} acting as the component (B) and 0.68 g of the
prepclymerized solid catalyst component (ii} ({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 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
depresgsurized, the pclymer 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.

[0155]
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It should be noted that in this autoclave system, 9.00
mg of Chemistat 2500 was present.
{01563
[Comparative Example 2-2]
<Polymerization method (2): Evaluation of polymerization
activity>

Into a 1000 ml stainless steel autoclave thoeroughly
purged with nitrogen, 300 ml of n-heptane was charged, the
system was purged with ethylene, and 20 ml of l~hexene and
0.06 ml (0G.06 mmol) of 1 mol/L trilsobutylaluminum were added.
After the mixture was retained at room temperature for 5
minutes, 1.30 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} and 0.40 g of the prepcliymerized solid catalyst component
(ii) (A} prepared in Preparation Example 2 were added thereto
and the temperature in the system was elevated to 73°C.
Ethylene was then introduced te 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 depressurized and the polymer was filtered, washed,
and dried under vacuum at 80°C for 12 hours. As a result,
12%.6 g of the polymer was obtained.

{0157}
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It should be noted that in this autoclave system, 5.25
mg of Chemistat 2500 was present.
[0158]
[Example 2-1]

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

uring polymerization

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

Into a 2000 ml stainless steel autoclave thoroughly
purged with nitrogen, 10600 ml of n-heptane was chargesd, the
system was purged with ethylene, 40 ml of l-hexene and 0.65 g
of the prepolymerized solid catalyst component (ii) ((AR}-a)
prepared in Preparation Example 2 were charged, and the
temperature was elevated to 55°C. Then 5.84 ml o<f the
antistatic agent composition 3 prepared in Preparation
Exampie 5 and 0.68 g of the prepolymerized sclid catalyst
component (ii) ((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
continuously supplying ethylene so  that the pressure vas
maintained at 8.0 kg/em®-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 autoclave after the polymerization was

observed. No adhesion of polymers to the autoclave wall or
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impeller was found.
[015%]

It should be noted that in this autoclave system, 2.00
mg of Chemistat 2500 and 3.00 mg of diethylaluminum ethoxide
were present. The melar ratio of diethylaluminum ethoxide to
Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 =
G.73.

[0160]

<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 triisobutylaluminum were added.

After the mixture was retained at room temperature for 5

four

minutes, 3.4%1 m of the antistatic agent composition 3
prepared in Preparation Example 5 and 0.40 g of the
prepolymerized solid catalyst component {iil) (A) prepared in
Preparation Example 2 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

termination of the polymerization, the system was
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depressurized and the polymer was filtered, washed, and dried
under vacuum at 80°C for 12 hours. As a result, 146.5 g of
the polymer was 5btained.
[0161]

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 ratio of digthylaluminum ethoxide to
Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 =
g.73.

[0162]
[Example 3-1]

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

during polvmerirzation

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

Inte a 2000 ml stainiess 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 0.5% g
of the prepolymerized solid catalyst component {(ii) ({(A)-a)
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
Example ¢ and 0.58 ¢ of the prepolymerized solid catalyst
component {(ii) {(A)-b} prepared in Preparation Example 2 were

added, and the temperature in the system was elevated to 73°C.
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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
condition of the autoclave after the polymerization was
chserved. WNo adhesion of polymers to the autoclave wall or
impelier was found.
{0163}

It should be noted that in this autoclave system, 9.00
mg of Chemistat 2500 and 8.00 mg of diethylaluminum ethoxide
were present. The molar ratio of diethylaluminum ethoxide to
Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 =
2.20.

{0164}

[Exanmple 3-2}

<Pelymerization 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 l~hexene and
0.06 ml (0.06 mmol} of 1 mol/L triiscbutylaluninum were added.
After the mixture was retained at room temperature for 5
minutes, 5.05 ml of the antistatic agent composition 4

prepared in Preparation Example 6 and 0.40 g of the
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prepclymerized solid catalyst component (ii) (A) prepared in
Preparation Example 2 were added thereto 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
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, 142.5 g of
the polymer was obtained.

f0165]

It should be noted that in this autoclave system, 5.25
mg ¢f Chemistat 2500 and 5.25 mg of diethylaluminum ethoxids
were present. The molar ratio of diethylaluminum ethoxide to
Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 =
2.20.

[0168]
[Example 4-1}

Case cof adding a mixed solution of components (B8} and (C)

during pelymerization

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

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

system was purged with ethylene, 40 mi of l-hexenes and 0.6 ¢
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cf the prepolymerized solid catalyst component (ii) ((A)-a)
prepared in Preparation Example 2 were charged, and the
temperature was elevated to 55°C. Then 5.14 ml of the
antistatic agent composition 1 prepared in Preparation
Example 3 and 0.6 g of the prepolymerized solid catalyst
component {ii} ((A)}-b) prepared in Preparation Example 2 were
added, and the temperature in the system was elevatad to 73°C.
thylene 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
condition of the autoclave after the polymerization was
observed. ©No adhesion of polymers to the autoclave wall or

impeller was found.

-

10167}

-

It 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
Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 =
.37,

{0168]
{Example 4-21
<Pclymerization method ({2): Bvaluation of polymerization

activity>
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Into a 1000 ml stainless stegel autoclave thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, and 20 ml of Il-hexene and
0.06 ml {0.06 mmol) of 1 mol/L triisobutylaluminum were added.
After the mixture was retained at room temperature for 5
minutes, 3.00 ml of the antistatic agent composition 1
prepared in Preparation Example 3 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. Ethylene was then
introduced to start polymerization. While continuously
supplying ethylene so that the pressure was maintained at 8.0
kg/cmz—G, polymerization was conducted for 80 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, 141.2 g of
the polymer was obtained.

{0169}

It should be noted that in this autoclave system, 5.25
mg of Chemistat 2500 and 0.88 mg of diethylaluminum ethoxide
were present. The melar ratio of diethylaluminum ethoxide to
Chemistat 23500 was disthylaluminum ethoxide/Chenistat 2500 =
¢.37.

[01707

[Example 5-11]
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Case of adding a mixed solution of components (B} and (C)

during polymerization

<Polymerization method

,M
o
—

Evaluation of condition of
autociave wall>

The same operation as Example 4-1 was conducted except
that 8.38 ml of the antistatic agent composition 3 prepared
in Preparation Example 7 was added instead of 5.14 ml of the
antistatic agent compositicn 1 in Example 4-1. After the
termination of the polymerization, the condition of the
autoclave after the polymerization was checked. Ko adhesion

of polymers to the autoclave wall or impeller was found.

It should be noted that in this autoclave system, 9.00
mg of Chemistat 2500 and 10.50 mg of diethylaluminum ethoxide
were present. The molar ratio of diethylaluminum ethoxide to
Chemistat 2300 was diethylaluminum ethoxide/Chenistat 2500 =
2.57.

(01723

[Example 5-2]

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

The same operation as Example 4-2 was conducted sxcept
that 5.47 ml of the antistatic agent composition 5 prepared
in Preparation Example 7 was added instead of 3.00 ml of the

antistatic agent composition 1 in Example 4-2. After
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termination of the polymerization, the system was
depressurized and the polymer was filtered, washed, and dried
under vacuum at 80°C for 12 hours. BAs a result, 122.4 g of

the polymer was obtained.

It should be noted that in this autoclave system, 5.2%
mg of Chemistat 2500 and 6.13 mg of diethylaluminum ethoxide
were present. The molar ratic of diethylaluminum ethoxide to
Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 =
2.57.

[0174}
[Example 6-1)

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

during polymerization

<Polymerization method {

[
—

Evaluation of conditicon of
autoclave wall>

The same operation as Example 4-1 was conducted except
that 10.08 ml of the antistdtic agent composition 6 prepared
in Preparation Example 8 was added instead of 5.14 ml of the
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 to the autoclave wall or impeller was found.
{175}

It should be noted that in this autoclave system, 9.00
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mg of Chemistat 2500 and 12.00 mg of diethylaluminum ethoxide
were presgent. The molar ratio of diethylaluminum ethoxide to

Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 =

Example 6~2}
<Polymerizstion 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 6 prepared
in Preparation Example 8 was added instead of 3.00 ml of the
antistatic agent composition 1 in Exasmple 4-2. After
termination of the polymarization, the system was
depressurized and the polymer was filtered, washed, and dried
under vacuum at 80°C 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 Chemistat 2500 and 7.00 mg of diethylaluminum ethoxide
were present. The molar ratic of diethylaluminum ethoxide to
Chemistat 2500 was diethylaluminum ethoxide/Chenistat 2500 =
2.94.

(01783
{Example 7-1}

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

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

The same operation as Bxample 4-1 was conducted except
that 12.88% ml of the antistatic agent composition 7 prepared
in Preparation Example 9 was added instead of 5.14 ml of the
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 to the autoclave wall or impeller was found.
(01793

It should be noted that in this autoclave system, 9.00
mg of Chemistat 2500 and 18.00 mg of‘diethylaluminum ethoxide
were present. The molar ratic of diethylaluminum ethoxide to
Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 =
4.41.
[6180]
{Example 7-2]
<Polymerization method (2}): Evaluation of polymerization
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 2 was added instead of 3.00 ml of the
antistatic agent composition 1 in Example 4-2. After

termination of the polymerization, the system was
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depressurized and the polymer was filtered, washed, and dried
under vacuum at 80°C for 12 hours. As a result, 108.0 g of
the polymer was obtained.

(0181}

It should be noted that in this autoclave system, 5.25
mg of Chemistat 2500 and 10.50 mg of diethylaluminum ethoxide
were present. The molar xatio of diethylaluminum ethoxide to
Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 =
4,41.

{0182]
[Example 8-1])

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

during polymerization

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

The same operation as Example 4-1 was conducted except
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
termination of the polymerization, the condition of the
autoclave after the polymerizaticn was checked. No adhesion
of polymers to the autoclave wall or impeller was found.
[01831]

It should ke noted that in this autoclave system, 12.00

mg of Chemistat 2500 and 6.00 mg of diethylaluminum ethoxide
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were present. The molar ratio of diethylaluminum etheoxide to
Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 =
1.10.
{0184]
[Example 8-2}
<polymerization method (2): Evaluation of polymerization
activity>

The same cperation as Example 4-2 was conducted except
that 5.09 ml of the antistatic agent composition 8 prepared
in Preparation Example 10 was added instead of 3.00 ml of the
antistati agent composition 1 in Example 4-2. 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, 138.0 g of
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 diethylaluminum ethoxide
were present. The molar ratic of diethylaluminum ethoxide to
Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 =
1.10.

{6186]
[Comparative Example 3~1]

Case of adding only component (B) during polymerization

<Polymerization method (1): Evaluation of condition of



10

15

20

25

SF-2240

autoclave wall>

Into & 2000 ml stainless steel autcclave thoroughly
purged with nitrogen, 1000 m} of n~heptane was charged, the
system was purged with ethylene, 40 ml of 1l-hexene and (.68 g
of the prepolymerized solid catalyst component (ii) {{A)-a)
prepared in Preparation Example 2 were charged, and the
temperature was elevated to 55°C. Then 5.%1 ml of a toluene
solution {4.06 mg/ml) of & higher aliphatic amide (trade
name: Chemistat 2500 produced by Sanyo Chemicals Industries,
Ltd.) acting as the component (B) and 0.33 g of the
prepolymerized sclid catalyst component (i1} ({A)-b) prepared
in Preparation Example 2 were added, and the temperature in
-he 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/cuf‘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
found.
[0187]

It should be noted that in this autoclave system, 24.00
mg of Chemistat 2500 was present.

[0188]
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<Polymerization wmethod (Z}: Ewvaluation 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 l-hexene and
0.06 mIL (0.06 mmol) of 1 mol/L triisobutylaluminum were added.
After the mixture was retained at room temperature for 5
minutes, 3.04 ml of a toluene soluticon (4.06 mg/ml) of a
higher aliphatic amide (trade name: Chemistat 2500, produced
by Sanyc Chemicals Industries, Ltd.) acting as the component
(B} and 0.40 g of the prepolymerized solid catalyst ccmponent
(i1} (A) prepared in Preparation Example 2 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 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,
90.4 g of the polymer was obtained.
(0189}

It should be noted that in this autoclave system, 14.0C
mg of Chemistat 2500 was present.

{01807
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[Example 9-1]

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

during polymerization

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

The same operation as Example 4-1 was conducted except
that 10.08 ml of the antistatic agent composition 10 prepared
in Preparation Example 12 was added instead of 5.14 ml of the
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 to the autoclave wall or impelier was found.

~y

{0191

d

It should be noted that in this autoclave system, $.00
mg of Chemistat 2500 and 12.00 mg of triiscbutylaluminum were
present. The molar ratilo of triisobutylaluminum to Chemistat
2500 was triisobutylaluminum /Chemistat 2500 = 1.93.

{0182}

[Example 9-2}

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

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 m)l of the

antistatic agent composition 1 in  Example 4-2. after
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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, 178.2 g of
the polymer was obtained.
[0193}

It should be noted that in this autoclave system, 5.25
mg of Chemistat 2500 and 7.00 mg of triiscbutylaluminum were
present. The molar ratio of triiscbutylaluminum to Chemistat
25060 was triisobutylaluminum /Chemistat 2500 = 1.93.

[01943
[Example 10-1}

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

during polymerization

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

in Examples 10-1, 10-2, 11-~1, 11-2, 12-1, and 12-2 and
Comparative Examples 4-~1 and 4-2, & prepolymerized solid
catalyst component (1i1i) was wused as the solid catalyst
component for olefin polymerization {A). The prepolymerized
solid catalyst component (iil) was prepared by drying the
prepolymerized solid catalyst component {ii}) prepared in
Preparation Bxample 2 at room temperature and reduced
pressure into a powdery catalyst and storing the powdery
catalyst in a nitrogen atmosphere.

0185}

ey
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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 0.66 g
of the prepolymerized solid catalyst component (iii) ((A)-a)
were charged, and the temperature was elevated to 55°C. Then
5.84 ml of the antistatic agent composition 3 prepared in
Preparation Example 5 and 0.68 g of the prepolymerized solid
catalyst component {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
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 observed. No
adhesion of polymers to the autoclave wall or impeller was
found.

(0196}

It should be noted that in this autoclave system, 9.00
mg of Chemistat 2500 and 3.00 mg of diethylaluminum ethoxide
were present. The moelar ratio cof diethylaluminum ethoxide to
Chemistat 2500 was diethylaluminum sethoxide/Chemistat 2500 =
0.73.

[0187]

[Example 10-2]
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<Polymerization methad (2): Evaluation of polymerization
activity>

Into a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 560 ml of n~heptane was charged, the
system was purged with ethylene, and 20 ml of l-hexene and
0.08 ml {(0.06 mmol) of 1 mol/L triisobutylaluminum were added.
After the mixture was retained at xoom temperature for 5
minutes, 3.41 ml of the antistatic agent composition 3
prepared in Preparation Example 5 and 0.43 g of the
prepolymerized solid catalyst component (iii} (A) were added
thereto and the temperature in the system was elevated %o
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, 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. BAs a result,
147.1 g of the polymer was obtainsad.
(01981

The physical propertlies of the obtained polymer were
determined. MFR was 0.17 g/10 min, the density was 927 kg/m’,
and the bulk density was 38% kg/m’.
{0199}

It should be noted that in this autcclave system, 5.25

mg of Chemistat 2500 and 1.75 mg of diethylaluminum ethoxide
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were present. The molar ratio of diethylaluminum ethoxide to
Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 =
06.73.
[0200]
[Comparative Example 4-1]

Cage of adding conly component (B) during polymerization

<Polymerization method (1}: Evaluation of condition of
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 l-hexene and 0.60 g
of the prepolymerized solid catalyst component (iii) ((A)-a)
were charged, and the temperature was elevated to 55°C.  Then
2.22 ml of a toluene solution {4.06 mg/nl) of a higher
aliphatic amide {trade name: Chemistat 2500 produced by Sanyo
Chemicals Industries, ILtd.) acting as the component (B} and
0.60 g of the prepolymerized solid catalyst component {(iii)
{(A)-b} were added, and the temperature in the system wasg
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/on’-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 autcoclave after the polymerization was observed. No
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adhesion of polvmers te the autoclave wall or impeller was
found.
[0201}

It should ke noted that in this autoclave system, 9.00
mg of Chemistat 2500 was present.
[6202)
{Comparative Example 4-21
<Polymerization method (2): Evaluation of polymerization
activity>

Into a 1000 ml stainless steel autcclave thoroughly
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 1 mol/L triiscbutylaluminum were added.
After the mixture was retained at xroom temperature for 5
minutes, 1.30 ml of a toluene solution (4.06 mg/ml) of &
higher aliphatic amide (trade name: Chemistat 2500, produced
by Sanyo Chemicals Industries, Ltd.) acting as the component
{B) and 9:4@ g of the prepclymerized solid catalyst component
{iii) 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 30 minutes. After
termination of the polymerization, the system was

depressurized and the polymer was filtered, washed, and dried
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under vacuum alt 80°C for 12 hours. As a result, 115.8 g of
the polymer was obtained.
[6203]

The physical properties of the obtained polymer were
determined., MFR was 0.17 g/10 min, the density was 928 kg/m,
and the bulk density was 412 kg/m".

{0204}

It should be noted that in this autoclave system, 5.25
mg of Chemistat 2500 was present.
[0205]

[Example 11-1]

Case of seqguentially adding a mixed solution of components

(B} and (C}, and the component {B} during polymerization

<Polymerizaticn method (i): mvaluation of condition of
autoclave wall>

The same operation as Comparative Example 4-1 was
conducted except that 3.34 mli of the antistatic agent
composition 9 prepared in Preparation Example 11 and 1.26 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) were
sequentially added instead of adding 2.22 wml of the toluene
solution {£.06 mg/ml} of the higher aliphatic amide {trade
name: Chemistat 2500 produced by Sanyo Chemicals Industries,

td.} acting as the component (B} in Comparative Example 4-1.
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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

found.
{02086)]

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 2580 was diethylaluminum ethoxide/Chemistat 2500 =

<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 I1-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, 1.95 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

73°C. Ethylene was then introduced to start polymerization.
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While continuously supplying ethylene so that the pressure
was maintained at 8.0 kg/cm®~G, polymerization was conducted
for S0 minutes. After termination of the polymerization, the
system was depressurized and the polymer was filtered, washed,
and dried under vacuum at 806°C for 12 hours. As a result,
119.2 gy of the polymer was obtained.
The physical propertiss of the obtained polymer were
determined. MFR was 0.20 g/10 min, the density was 928 kg/=’,
and the bulk density was 402 kg/m°.
{0208]

I

o

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 =
6.73.

[0206]

{Example 12-1}

Case of seqguentially adding components (B) and (C)

<Polymerization method (1}: Evaluation of condition of
avtoclave 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 Sanye Chemicals Industries, Ltd.) acting as

the component (B} and 0.71 ml of a toluene solution ({4.25
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mg/ml} of diethylaluminum ethoxide acting as the component
(C) were sequentially added instead of 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,
Ltd.) acting as the component {(R) in Comparative Example 4-1.
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
found.
{02183

It¢ should be noted that in this autoclave system, %.00
mg of Chemistat 2500 and 32.00 mg of diethylaluminum ethoxide
were present. The molar ratio of diethylaluminum ethoxide to
Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 =
G.73.

(0211]

—

Example 12-21]
<pPolymerization method (2): Evaluvation 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 l-hexene and
0.06 ml (0.06 mmol) of 1 mol/L triisobutylaluminum were added.

frer the mnmixture was retained at room temperature for 5
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minutes, 1.30 ml of & 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
(BY and 0.41 ml of a toluene solution (4.2% mg/ml) of
diethylaluminum ethoxide acting as the component () were
sequentially added, 0.36 g of the prepolymerized solid
catalyst component (iii} (A} was added ihereto, 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/cn@—@, polymerization was conducted for 90 minutes. After
termination of the pelymerization, the system was
depressurized and the polymer was filtered, washed, and dried
under vacuum at 80°C for 12 hours. As a result, 104.4 ¢ of
the polymer was obtained.
{0212]

The physical properties of the obtained polymer ware
determined. MFR was 0.18 g/10 min, the density was 929 kg/m’,

and the bulk density was 381 kg/m’.

-

{6213}

r

It should be noted that in this autoclave system, 9.00
mg of Chemistat 23500 and 3.00 mg of diethylaluminum ethoxide
were present. The molar ratio of diethylaluminum ethoxide to
Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 =

6.73.
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{Example 13]
<Evaluation of operability for gas-phase polymerization>

Copolymerization of ethylene and l-hexene was conducted
in a fluidized bed-type gas-phase reactor shown ianig. 3,
The polymerization pressure was 1.5 MPaG, polymerization
temperature was 80°C, and the ethylene content in the
polymerization reactor was 65 mol%. The prepolymerized soli
catalyst component {iii}, uwsed as the solid catalyst
component for olefin polymerization, was supplied to the
polymerization reactor so that the polymer production rate
wag 18 ton/hr. Hydrogen was used to adjust the molecular
weight of the pelymer and l-hexene was used to adjust the
density. A hydrocarbon-centaining gas containing 28.2 mol%
of nitrogen, 63 mol% of ethylene, 1.8 mol% of 1l-hexene, 5
mol%s of isopentane, and 300 ppm of hydrogen was circulated in
a2 circulation gas line at a flow rate of 42 kn®/nr .
[0215]

A mixed solution A was prepared as an antistatic agent
composition by mixing a higher aliphatic amide (trade neame:
nemistat 2500 produced by Sanyo Chemicals Industries, Ltd.)
and diethylaluminum ethoxide at a weight ratic of 9:7. The
mixed solution A was continuocusly supplied to the circulation
gas line.

{0216}
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Further, a minimum amount of Chemistat 2300 needed for
stable operation was continucusly supplied salone to the
circulation gas line. As a result, the reading of the wall
thermometer was stabilized, adhesion or separation of
polyethylene fines to or from the vessel wall was not
observed, and safe operation was carried out.

[0217]
[Comparative Example 5]
<Fvaluation of operability for gas-phase polymerization>

Evaluation was conducted under the same conditions as in
Example 13 except that the mixed solution A was not supplied
te the circulation gas line. In other words, a minimum
amount of Chemistat 2500 needed for stable operation was
continuously supplied alone to the ciyculation gas line. As
a result, the reading of the wall thermometer was stabilized,
adhesion or separation of polyethylene fines to or from the
vessel wall was not observed, and safe operation was carried
out.

[0218]
[Comparative Example 6]
<Bvaluation of operability for gas-phase polymerization>

Evaluation was conducted under the same conditions as in
Comparative Example 5 except thst the supply concentration of
Chemistat alone relative to the production rate was decreased

by 5 ppm from that of Comparative Example 5. As a result,
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the reading of the wall thermometer which had been stable
repeated a rapid increase and a rapid decrease. In other
words, adhesion and separation of polyethylene fines with a
high catalyst content on a vessel wall were repeated and the
operation condition became instable. If this condition 1is
left to continue, fines will adhere to the wall, resulting in
insufficient heat removal, and polyethylene masses will be
generated, thereby rendering continuation of the operation
impossible.
{Preparation Example 13] (Preparation of solid catalyst
component {iv))

In 154 L of toluene, 10 kg of silica dried at 250°C for
10 hours was suspended, and the suspension was cooled to 0°C.
To this suspension, 50.5 L of a toluene solution of
methylaminoxane {A1 = 1.52 mol/L) was added dropwise in 1
hour. During this process, the temperature of the system was
maintained in the range of §°C to 5°C. Reaction was
subsequently conducted for 30 minutes at 0°C, the temperature
was elevated to 95°C in 1.5 hours, and reaction was conducted
for 4 hours at that temperasture. The temperature was then
decreased to 606°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 a total of 160 L of the suspension.

[0218]
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From the resulting suspension, 3.30 g of slurry was
taken as a solid component. To this slurry, 38.6 ml of a
toluene solution of dimethylmethylene {cycliopentadienyl) (2,7~
di-t-butylfluorenyl)zircenium dichloride (Zr = 3 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 (iv) was obtained,.
{02207
[Preparation Example 14] (Preparation of prepolymerized solid
catalyst component (v}

Into a 300 ml reactor thoroughly purged with nitrogen,
all of the solid catalyst component (iv} prepared in
Preparation Example 13 above and hexane were charged seo that
the total volume was S50 ml. After the system was cooled to
10°C, 5.78 mmol of triischbutylaluminum was charged. after
the system was sealed, supply of ethylene was started. With
the increase in temperature in the system, prepoiymerization
was conducted with ethylene in an amount that can produce 3 g
of polyethylene in 3.5 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 xemoved, and the residue was washed twice with hexane.
As a result, a prepolymerized solid catalyst component (v}

wag obtained.
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[Preparation Example 15] {(Preparation of sclid catalyst
component {vi))

In 154 L of toluene, 10 kg of silica dried at 2530°C for
16 hours was suspended, and the suspension was cooled to 0°C.
To this suspension, 50.5 L of a toluene solution of
methylaminoxane (Al = 1.52 mol/L} was added dropwise in 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 wminutes at 0°C, and the
temperature was elevated to 95°C in 1.5 hours, and reaction

was conducted for 4 hours at that temperature. The

ot

emperature 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
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-indenyl} zirconium
dichloride (Zzr = 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 obtained.

[Preparation Example 16} (Preparation of prepolymerized solid
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To the prepolymerized solid catalyst component (1i) prepared
in Preparation Example 2, 0.01 g of Chemistat 25080 (higher
aliphatic amide produced by Sanyo Chemicals Industries, Ltd.}
was added per gram of the component (ii}, followed by
reaction for 4 hours at 35°C. The obtained solid catalyst
component was filtered and dried at room temperature and a
reduced pressure, As a vresult, a prepolymerized sclid
catalyst component (vil) was obtained.

[Preparation Example 17] (Preparation of antistatic agent
composition 11}

Into a 100 ml Erlenmeyer flask thoroughly purged with
nitrogen, 5.00 ml of a toluene solution (88.19 mg/mi} of
Chemistat 2500 (higher aliphatic amide produced by Sanyo
Chemicals Industries, Ltd.) acting as the component (B) was
charged, and 1.6% ml of a toluens solution (130.17 mg/ml) of
diethylaluminum ethoxide acting as the component (C) was
added thereto. Thereto, 56.30 ml of +toluene was added to
prepare an antistatic agent composition 11 in the form of a
solution. in 1 ml of this solution, 7.00 mg of Chemistat
2500 and 3.50 mg of triisobutylaluminum were contained.
[Preparation Example 181 (Preparation of antistatic agent
composition 12}

Inte a 100 ml Erlenmeyer flask thoroughly purged with

nitrogen, 5.00 ml of a toluene solution (88.19 mg/ml) of
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Chemistat 2500 (higher aliphatic amide produced by Sanyo
Chemicals Industries, Ltd.) acting as the component (B) was
charged, and 2.26 ml of a toluene solutlion {(130.17 mg/ml) of
diethylaluminum ethoxide acting as the component (C}) was
added thereto. Thereto, 55.73 nl of toluene was added to
prepare an antistatic agent composition 12 in the form of a
solution. In 1 ml of this solution, 7.00 mg of Chemistat
2500 and 4.67 mg of triisobutylaluminum were contained.
{Preparation Example 19] (Preparation of antistatic agent
composition 13}

Into a 100 ml Erlenmeyer flask thoroughly purged with
nitrogen, 6.20 wl of a toluene solution (88.19% wmg/mi} of
Chemistat 2500 (higher aliphatic amide produced by Sanyo
Chemicals Industries, Ltd.} acting as the component (B) was
charged, and 1.92 ml of a toluene solution (142.22 mg/ml} of
diisobutylaluminum hydride actin‘g as the component (C) was
added thereto. Thereto, £%.9% mi 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
2500 and 3.50 mg of diisobutylaluminum hydride were contained.
{Preparation Exampls 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

Chemistat 2300 (higher aliphatic amide produced by Sanyo
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Chemicals Industries, Ltd.) acting as the component (B) was
charged, and 3.10 ml of a toluene sclution (142.22 mg/ml} of
diisobutylaluminum hydride acting as the component (C) was
added thereto. Thereto, 43.29 ml of toluene was added to
prepare an antistatlic agent composition 14 in the feorm of a
solution. In 1 m) of this solution, 7.00 mg of Chemistat
2500 and 8.75 mg of diiscbutylaluminum hydride were contained.
(Preparation Example 21] ({(Preparaticn of antistatic agent
composition 15}

Into a 100 ml Erlenmeyer flask thoroughly purged with
nitrogen, 5,50 ml of 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
charged, and 2.82 ml of a toluene solution (142.22' mg/ml} of
diiscobutylaluminum hydride acting as the component (C) was
added thereto. Thereto, 60.98 ml of toluene was added to
repare an antistatic agent compogition 15 in the form of a
solution. In 1 ml of this solution, 7.00 mg of Chemistat
2500 and 5.78 mg of diisocbutylaluminum hydride were contained.
[Preparation Example 22] ({(Preparation of antistatic agent
composition 16)

Into a 100 ml Erlenmeyer flask thoroughly purged with
nitrogen, 5.80 ml of a toluene solution (88.1% wmg/ml) of
Chemistat 2300 (higher aliphatic amide produced by Sanyo

Chemicals Industries, Ltd.) acting as the component (B} was
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charged, and 2.24 ml ¢f a toluene solution (114.17 mg/ml) of
triethylaluminum acting as$ the component {C) was added
thereto. Thereto, £5.03 ml of toluene was added to prepare
an antistatic agent composition 16 in the form of a solution.
In I ml of this solution, 7.00 mg of Chemistat 2500 and 3.50
mg of triethylaluminum were contained.

{Preparation Example 23] (Preparation of antistatic agent
composition 17)

Iinto a 100 ml Erlenmeyer flask thoroughly purged with
nitrogen, 5.50 ml of a toluene solution (88.19 mg/ml} of
Chemistat 2500 (higher aliphatic amide produced by Sanyo
Chemicals Industries, Ltd.}! acting as the component (B) was
charged, and 2.83 nl of a toluene solution (114.17 mg/ml) of
triethylaluminum acting as the component (C) was added
thereto. Thereto, 60.96 nl 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
composition 18)

Into a 100 ml Erlenmeyer flask thoroughly purged with
nitrogen, 6.40 ml of a toluene solution {88.19 mg/mi) of
Chemistat 2500 (higher aliphatic amide produced by Sanyo
Chemicals Industries, Ltd.) acting as the component (B) was

charged, and 1.00 ml of a toluene solution (282.493 mg/ml) of
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tri~-normal-hexyialuminum acting as the component (C) was
acdded thereto. Therete, 73.23 mi of toluene was added to
prepare an antistatic agent compesition 18 in the form of a
solution. In 1 ml of this sclution, 7.00 mg of Chemistat
2500 and 3.5 mg of tri-normal-hexylaluminum were contained.
[Preparation Example 25} (Preparation of antistatic agent
composition 19)

Iintc a 100 ml Erlenmeyer flask thoroughly purged with
nitrogen, 24.20 ml of a toluene solution (14 mg/ml) of AMIET
105 (polyoxyethylene coconut alkyl amine produced by Kao
Corporation) acting as the component (B} was charged, and
1.30 ml of a toluene solution (130.17 mg/ml) of
diethylaluminum ethoxide acting as the component (C} was
added thereto. Thereto, 22.90 ml of toluene was added to
prepare an antistatic agent composition 19 in the form of a
solution. In 1 m) of this solution, 7.00 mg of AMIET 105 and
3.50 mg of diethylaluminum ethoxide were contained.
[Preparation Example 26} {(Preparation of antistatic agent
compesition 20)

Into a 100 ml Erlenmeyer flask thoroughly purged with
nitrogen, 24.30 ml of a toluene solution {40 mg/ml) of EPAN
720 (polyoxyethylene  polyoxypropylene block copolymex,
produced by Dal-Ichi Xogyo Seiyaku Co., Ltd.) acting as the
component (B) was charged, and 1.88 ml of a toluene solution

(130.17 mg/ml) of diethylaluminum ethoxide acting as the
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component (£} was added theresto. Thereto, 43.62 ml of
toluene was added to prepare an antistatic agent compoesition
20 in the form of a solution. Iin 1 ml of this solution,
14.00 mg of EPAN 720 and 3.50 mg of diethylaluminum ethoxide
were contained.

{Preparation BExample 27] (Preparaticn of antistatic agent
composition 21)

Into a 100 ml Erienmeyer flask thoroughly purged with
nitrogen, 3.90 ml of a toluene solution {40 mg/ml) of EMULGEN
108 {polyoxyethylene lauryl ether, produced by Kao
Corporation} acting as the component (B) was charged, and
0.60C ml of a toluene solution (130.17 mey /ml) of
diethylaluminum ethoxide acting as the component ({(C) was
added thereto. Thereto, 17.79 ml of toluene was added to
prepare an antistatic agent composition 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 ethoxide were contained.
[Preparation Example 28! (Preparation of antistatic agent
composition 22)

Into a 100 ml Erlenmeyer £flask thoroughly purged with
nitrogen, 3.00 ml of a toluene solution (40 mg/ml} of
Electro-stripper EBEA (lauryl diethanclamine produced by Kao
Corporation) acting as the component {RB) was charged, and
0.92 ml of a roluene solution {130.17 g /ml) of

diethylaluminum ethoxide acting as the component (L) was
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added thereto. Thereto, 13.22 ml of toluene was added to

prepare an antistatic agent composition 22 in the form of a

solution. In 1 ml o

=}

this sclution, 7.00 mg of Electro-
stripper EA and 7.00 mg of diethylaluminum ethoxide were
ceontained,

[Preparation Example Z29] (Preparation of antistatic agent
composition 23)

Intc a 100 ml Erlenmeyer flask thoroughly purged with
nitrogen, 24.20 ml of a toluene solution (14 mg/ml) of
Electro-stripper EA7 (polyoxyethylenelaurylamine capryl ester
produced by Kao Corporation) acting as the component (B) was
charged, and 1.30 ml of a toluene solution (130.17 mg/mi) of
diethylaluminum ethoxide acting as the component (C) was
added thereto. Thereto, 22.9%90 ml of toluene was added to
prepare an antistatic agent composition 23 in the form of a
sclution. In 1 ml of this solution, 7.00 mg of Electro-
stripper EA7 and 3.50 mg of diethylaluminum ethoxide were
contained,

[Preparation Example 30] {Preparation of antistatic agent
composition 24)

Into a 100 ml Erlemmeyer flask thoroughly purged with
nitrogen, 10.00 ml of a toluene solution (40 mg/ml) of
Costelan AS100 {polyanminopolyol alkylallylsulfonic acid
produced by Costenoble GmbH) acting as the component (B) was

charged, and 1.54 ml of & toluene solution (130.17 mg/ml) of
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diethylaluminum ethoxide acting as the component (C} was
added thereto. Thereto, 45.61 ml of toluene was added to
prepare an antistatic agent composition 24 in the form of a
solution. In 1 ml of this solution, 7.00 mg of Costelan
AS100 and 3.50 mg of diethylaluminum ethoxide were contained.
[Preparation Example 311 (Preparation of antistatic agent
composition 25)

Intc a 100 ml Erlenmeyer flask thoroughly purged with
nitrogen, 10.00 ml of & tfoluene solution (40 mg/ml) of
Costelan  AS100 {(polyaminopelyol alkylallylsulfonic acid
produced by Costenoble GmbH} acting as the component (B) was
charged, and 0.7} ml of a toluene solution (282.49 mg/ml) of
tri-normal-hexylaluminum acting as the component (C} was
added thereto. Thereto, 46.43 ml of toluene was added to
prepare an antistatic agent composition 25 in the fomm of a
solution. In 1 ml of this solution, 7.00 mg of Costelan
A5100 and 3.50 mg of tri-normal-hexylaluminum were contained.
[0222]

{Comparative Example 7-1]

Case of adding only component (B} during polymerization

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

Into a 1000 ml stazinless steel autcclave thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the

system was purged with ethylene, 20 ml of i-hexene and 0.27 g
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of the prepolymerized solid catalyst component (iii) ((B)-a)
were charged, and the temperature was elevated to 55°C. Then
6.03 ml of a toluene solution {4.06 mg/ml) of Chemistat 2500
(higher aliphatic amide produced by Sanyc Chemicals
Industries, Ltd.} acting as the component (8) and 0.08 ¢ of
the solid catalyst component {i) {{AY~b) prepared in
Preparation Example 1 were added, and the temperature in the
system was elevated to 73°C. Efhylene was then introduced to
start polymerization. While continucusly supplying ethyliene
sc  that the pressure was maintained at 8.0 kg/en’-G,
polymerization was conducted for 80 minutes. After the
termination of the pelymerization, 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 impeller was
found.
(02231

It should be noted that in this autoclave system, 24.50
mg of Chemistat 2500 was present.
{0224
[Comparative Example 7-2)
<Polymerization method (2): Evaluation of polymerization
activity>

Into a 1000 ml stainless steel autociave thoroughly

purged with nitrogen, 9500 ml of n-heptane was charged, the
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system was purged with ethylene, and 20 ml of l1l-hezene and
0.06 mi (0.66 mmol) of 1 mol/L triisobutylaluminum were added.
After the mixture was retained at xoom temperature for 5
minutes, 6.03 ml of a toluene soluticn (4.06 mg/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
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 continucusly
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. 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 2300 was present.
{0226}

Example 14-1}

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

during polymerization

<polymerization method {1}: Evaluation of condition of

autoclave wall>
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Into a 1000 =l stainless steel autoclave thoroughly
purged with nitrogen, 300 ml of n-heptane was charged, the
system was purged with ethylene, 20 ml of 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
takes approximately 10 minutes until the temperature reaches
55°C after the addition of ((A)-a). Then 3.5 ml of the
antistatic agent composition il prepared 1in Preparation
Example 17 and 0.08 g of the solid ceatalyst component (1}
({A)~b) prepared in Preparation Example 1 were added, and the
temperature in the system was elevated to 73°C. EBthylene was
then introduced to start polymerization. While continaocusly
supplying ethylene so that the pressure was maintalned 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 observed. No
adhesion of polymers to the autoclave wall or impeller was
found.

[0227)

It should be notad that in this autoclave system, 24.50
mg of Chemistat 2500 and 12.25 mg of diethylaluminum ethoxide
were present.

102281

[Example 14-2)
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<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 I-hexene and
0.06 ml (0.06 mmol) of 1 mol/L triisobutylaluminum were added.
After the mixture was retained at room temperature for 5
minutes, 3.5 ml of the antistatic agent composition il
prepared in Preparation Example 17 and £.08 g of the solid
catalyst component {i} {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
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. As a result, Bl.3 g of
the polymer was obtained. The activity ratio was 220%
relative to 100% in Comparative Example 7-2.
(02293

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

[02301]
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[Example 15-1]

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

during polymerization

<Polymerizatiocn method (1): FEvaluation of condition of

anteclave wall>

4

nto a 1000 mi 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 0.25 g

of the prepolymerized solid catalyst component (iii) ((A)-a)
were charged, and the temperature was elevated to 355°C. It

takes approzimately 10 minutes until the temperature reaches
55°C sfter the addition of ({A)}-a). Then 3.3 ml of the
antistatic agent composition 12 prepared in Preparation
Example 18 and 0.08 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
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
found.

(0231}
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It should be noted that in this autoclave system, 24,50
myg of Chemistat 2500 and 16.35 mg of diethylaluminum ethoxide
were present.

10232]

[Example 15-2]

<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 20 ml of l-hexene and
6.06 ml (0.06 mmol} of 1 mel/L triiscbutylaluminum were added.
After the mixture was retained at room temperature for 5
minutes, 3.5 wml of the antistatic agent composition 12
prepared in Preparation Example 18 and 0.08 g of the solid
catalyst component (i) (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

that the ressure was maintained at 8.0 kg/crt-G,
polymerization was conducted for 90 minutes. After
termination of the pelymerization, the system was

depressurized and the polymer was filtered, washed, and dried
under vacuum at 80°C for 12 hours. As a result, 81.1 g of
the polymer was obtained. The activity ratic was 220%

{relative to 100% in Comparative Example 7-2).
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{0233}

It should be noted that in this autoclave system, 24.50
mg of Chemistat 2500 and 16.35 mg of diethylaluminum ethoxide
were present.

(0234}
[Comparative Example 8-1]

Case of adding only component (B) during polymerization

<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 nl of l-hexene and 0.08 g
of the solid catalyst component (i} ((AR)~a) prepared in
Preparation Example 1 were charged, and the temperature was
elevated to 55°C. Then 6.90 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 0.08 g of the seolid 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 intrcduced 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, fthe system was

depressurized, the polymer was removed, and the condition of
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the autoclave after the polymerization was observed.
Adhesion of pelymers to the autoclave wall or impeiler was
found.
(G235}

¥t should be noted that in this autoclave system, 28.00
mg of Chemistat 2500 was present.
{0236]
{Comparative Exampla 8-2]
<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
aystem was purged with ethvlene, and 20 ml of l1l-hexene and
0.06 ml {0.06 mmol} of 1 mol/L triisobutylaluminum were added.
Afrex the mixture was retained at room temperature for 5
minutes, 6.90 ml of a toluene sclution (4.06 wmg/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
Preparation Example 1 were added thereto and the temperature
in the system was elevated to 73°C. Ethvlene 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 80 minutes. After

termination of the polymerization, the systam  was
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depressurized and the polymer was filtered, washed, and dried
under vacuum at 80°C for 12 hours. As a result, 25.6 g of
the polymer was cbtained.
{0237}

It 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)

during polymerization

<Polymeriiation mathod (1): Evaluation of condition of
autoclave wall>

Into a 1000 m) 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 0.28 g
of the prepolymerized solld catalyst component {iii} ((A&)-a)
were charged, and the temperature was elevated to 53°C. It
takes approximately 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 (i)
{{&)~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. wWhile continuously

supplying ethylene so that the pressure was maintained at 8.0
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xg/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
found.

(0239}

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

[0240}
[Example 17-1}

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

during polymerization

<Polymerization method (1l): Evaluation of condition of
avtoclave 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 0.30 ¢
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 ((R)-a). Then 4 ml of the
antistatic agent composition 12 prepared in Preparation

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
¥g/cm®~G, polymerization was conducted for 90 minutes. After
the termination of the polymerization, the system was
depressurized, thé 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.
102413

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>

Into a 1000 ml stainless steel autoclave 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 triiscbutylaluwminum were added.
After the mizxture was retained at yoom temperature for 5
minutes, 4 ml of the antistatic agent compositicn 12 prepared

in Preparation Example 18 and (.08 g of the solid catalyst
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component (i} (R) prepared in Preparation Example 1 were
added thereto and the temperature in the system was elevated
te  73°C. Ethylene was  then introduced to start
polymerization. While continuously supplying ethylene so
that the pressure was maintained at 8.0 kg/cmi-G,
polymerization was conducted for 90  minutes. Efter
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 & result, 61.2 g of
the polymer was obtained. The activity ratio was 238%
relative to 100% in Comparative Example 8-2.
{0243)

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

[G244)
[Example 18-1]

Case of adding a mixred solution of components (B)Y and (C)

during polymerization

<Polymerization method (1}: Evaluation 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, 20 ml of l~hexene and 0.08 ¢

of the selid catalyst component (1) ({A}-a) prepared in
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Preparation Example 1 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)-aj.
Then 4 ml of the antistaetic agent composition 11 prepared in
Preparation Example 17 and 0.08 g of the solid 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 fto start polymerization. While
continucusly supplying ethylene sc that the pressure was
maintained at 8.0 kg/cm®’~G, polymerization was conducted for
90 minutes. After the termination c¢f the polymerization, the
system was depressurized, the polymer was xemoved, and the
condition of the autoclave after the polymerization was
observed. MNo adhesion of polymers to the autoclave wall or
impeller was found.
[0245]

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

[G246]

[Example 18-2}

<Polymerization method {2): Evaluvation of polymerization
activity>

Inte a 1006 ml stainless steel autoclave thoroughly

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



et
133

20

25

Sr-2240

system was purged with ethylene, and 20 ml of 1-hexene and
6.06 ml {0.06 mmol) of 1 mol/L triisobutylaluminum were added.
After the mixture was retained at room temperature for 5
minutes, 4 ml of the antistatic agent composition 11 prepared
in Preparation Example 17 and 0.08 g of the solid catalyst
component (i} (A} prepared in Preparation Example 1 were
added therstc and the temperature in the system was elevated

to  73°C. Ethylene  was “hen introduced to  start

polymerization. While continuously supplying ethylene sc
that the pressure was maintained at 8.0 kg/cm®-G,
polymerization was cdnducted for S0 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, 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 (1): Evaluation of condition of

autoclave wall>
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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 ethylene, 5 ml of l-hexene and 0.24 g
of the prepclymerized solig¢ catalyst component {iii) ((A)-~-a)
were charged, and the temperature was elevated te 55°C. Then
1.72 ml1 of a toluene sgclution (4.06 mg/ml} ¢f Chemistar 2305
{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)-Db)
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
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 autoclave wall or impeller was
found.
[0249]

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

Case of adding only component (B) during polymerization
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<Polymerization method (1l}: Evaluation of condition of
avtoclave wall>

Into a 1060 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 prepolymerized solid catalyst component (v) ((A)-a)
prepared in 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 Chemistet 2500 (higher aliphatic
amide produced by Sanyo Chemicals Industries, Ltd.} acting as
the component (B) and (.15 g of the prepolymerized solid
catalyst component  {v) {{(Aj~b)} prepared in Preparation
Example 14 were added, and the temperature in the system was
elevated to 73°C. Ethyliene 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 condition of
the autoclave after the polymerization was observed. No
adhesicn of polymers to the autoclave wall or impeller was
found.
[0251]

It should be noted that in this autoclave system, 7.00

mg of Chemistat 2500 was present.
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[06252)
[Comparative Example 10-2]
<Polymerization method (2): Evaluation of polymerization

s ‘ L
activity>

Into & 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 triisobutylaluminum were added.
After the mixture was retained at xroom temperature for 5
minutes, 1.72 ml of & tocluene solution (4.06 mg/ml) of

Chemistat 2500 (higher aliphatic amdide produced by Sanyo

Chemicals Industries, Ltd.)} acting as the component (B) ang
0.15 g of the prepolymerized solid catalyst component (v {A)

prepared in Preparation Example 14 were added thereto and the
temperature in the system was elevated to 73°C. thylene 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
depressurized and the polymer was filtered, washed, and drieg
under vacuum at 80°C for 12 hours. As a result, 38.5 g of
the polymer was cbhtained.
[0253]

It should be noted that in this autoclave system, 7.0C

mg of Chemistat 2300 was present.
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(0254}
[Example 18]

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

during polymerization

<Polymerization method (1}: Evaluation 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, 5 ml c¢f l-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 approzximately 106 minutes untll the temperature reaches
55°C after the addition of ((BA)-a). Then 1 ml of the
antistatic agent composition 11 prepared in Prsparation
Example -i7-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 peolymerization. While
continucusly supplying ethylene so that the pressure was
maintained at 8.0 kg/em®-G, polymerization was conducted for
90 minutes. After the termination of the polywmerization, 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.
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[0255)

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

{0256}
[Bxample 20~11

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

during polymerization

<Polymerization method {1): Evalvation of condition of
attoclave 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 l-hexene and 0.156 g
of the prepolymerized solid catalyst component ({v) ({A}-a)
prepared in Preparation Exampie 14 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 Preparaticn 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 continuously
supplying ethylene so that the pressure was maintained at 8.0

kg/cmsz, polymerization was conducted for 90 minutes. After
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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. Ko
adhesion of polymers to the autoclave wall or impeller was
found.
10257)

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

[0258)
[Example 20-2}

<Polymerization method (2): Evaluation of polymerization

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 1-hexene and
0.06 ml (0.06 mmnol) of 1 mol/L triiscbhutylaluminum were added.
After the mixture was retained at room temperature for 5
minutes, 1 ml of the antistatic agent composition 11 prepared
in Preparation Example 17 and 0.15 g of the prepolymerized
solid catalyst component ({v) (&) pxepared in Preparation
Example 14 were added thereto and the temperature in the
system was elevated to 73°C. Ethylene was then introduced to
start polymerizatiocn. While continuously supplying ethylene

3

so that the pressure was maintained at 8.0 kg/cmz—G,
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polymerization was conducted for 20 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, 58%.3 g of
the polymer was cobtained. The activity ratio was 154%
relative to 100% in Comparative Example 10-2.

10259]

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

(02601
[Example 21]

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

during polymerization

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

Into a 1000 wml 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 triisobutylaluminum 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/cnd~G,
polymerization was ™ conducted for 30 minutes. After
termination of ths pelymerization, the system WaS

depressurized and the polymer was filtered, washed, and dried

th

under vacuum at 80°C for 12 hours. As a result, 44.0 o

Q

the polymer was obtained. The activity ratio was 114

o

relative to 100% in Comparative Example 10-2.
(0261}

it should be noted that in this autoclave system, 7.00
mg of Chemistat 2500 and 4.67 ng of diethylaluminum ethoxide
were present.
[0262}
[Comparative Example 11-1)

Case of adding only component (B) during polymerization

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

Into a 1000 ml stainless steel autoeclave thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the
systen was purged with ethylene, 0.08 g of the solid catalyst
component (i) ({A)-a) prepared in Preparation Example 1 was
charged, and the temperature was elevated to 55°C. Then 5.17
mi of a toluene solution {(4.06 mg/ wml) of Chemistat 2500

{higher aliphatic amide produced by Sanyo  Chemicals
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Industries, Ltd.} acting as the component (B} and 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 pelymerization. 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 condition of
the autoclave after the polymerization was observed. No
adhesion of polymers to the autoclave wall or impeller was
found.
{0253}

It should be noted that in this autoclave system, 21.00
mg of Chemistat 2500 was present.
[0264]

[Comparative Example 11-2}

<Polymerization method (2}: Evaluaticn 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 0.06 ml (0.06 mmel} of 1
mol/L triiscbutylaluminum was added. After the mixture was
retained at room temperature for 5 minutes, 5.17 ml of a

teluene solution {4.06 mg/ ml) of Chemistat 25900 ({(higher
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aliphatic amide produced by Sanyo Chemicals Industries, Ltd.)
acting as the component (B} and 0.14 ¢ of the solid catalyst
component (i) (A) pyrepared in Preparation Example 1 were
added thereto and the temperature in the system was elevated
Lo 3I3°C. Bthylene was then introduced to  start
pelymerization. While continucusly supplying ethylene so
that the pressure was maintained at 8.3¢ kg/cm?—G,
polymerization was conducted for 90 minutes. After
termination of the polymerization, the system Was
depressurized and the pelymer was filterxed, 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 ke noted that in this autoclave system, 21.00
mng of Chemistat 2500 was present.
{0266]
[Example 22-1]

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

during polymerization

<Polymerization method {1): Evaluation of cendition 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, 0.08 g of the solid catalyst

component (1) ((A)-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 FPreparation Example 18 and
0.14 g of the solid catalyst component (i) {(A)-b) prepared

-

in Preparation Example 1 were added, and the temperature in

the system was elevated to 73°C. Bthyiene was then
introduced to start polymerization. While continuously

supplying ethylene so that the pressure was maintained at 8.0
kg/cmz*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
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.

[0268)

[Example 22-2]

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

Inte a 1000 mwml stainless steel autoclave thoroughly

purged with nitrogen, 500 ml of n-heptane was charged, the
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system was purged with ethylene, and .06 ml {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
antistatic agent composition 12 prepared in Preparation
Example 18 and 0.14 g of the solid catalyst component {i) (&)
repared 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 that the pressure was maintained at 8.0
kg/em®~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, 103.2 g of
the polymer was obtained. The activity ratio was 115%
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 wmg of diethylaluminum ethoxide
waere present.

(02701
[Comparative Example 12-1)

Case of adding only component {(B) during polymerization

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

Intoe 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, $.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.  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
the temperature in the system was elevated te 73°C. Ethylene
was then introduced te 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
condition of the autoclave after the polymerization was
cbserved. Ho adhesion of polymers to the autoclave wall or
impeller was found,
102713

It should be noted that in this autoclave system, 14.00
ng of Chemistat 2500 was present.
(02721
Comparative Example 12-2]
<Polymerizaticn method {2): Evaluation of polymerization

activity>
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Into a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 8500 ml of n-~heptane was charged, the
system was purged with ethylene, and 0.06 ml (0.06 mmol} of 1
mol/L friiscbutylaluminum was added. After the mixture was
retained at room temperature for 5 minutes, 3.45 ml of a
toluene socolution (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) 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/cm~G,
polymerization was conducted for 80  minutes. After
termination of the polymerization, the sy;tem was
depressurized and the polymer was filtered, washed, and dried
under vacuum at B0°C for 12 hours. As a result, 38.4 g of
the polymer was obtained.
[0273]

It should be noted that in this autoclave system, 14.00
mg of Chemistat 2500 was present.
{02743
[Example 23-1]

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

during polymerization
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<Polymerization method (1): Evalnation of condition of
auteoclave wall>

Inte a 1000 wl stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n-~heptane was charged, the
system was purged with ethylene, 0.30 ¢ of the prepolymerized
solid catalyst compenent (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 ¢f 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. Ethyliene was then introduced to start
polymerization. While continucusly supplying ethylene so
that the . pressure was maintained at 8.0 kg/cmzme,
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 obsexrved. No
adhesion of polymers to-th& avtoclave 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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were present.
{0276}
{Example 23-2]
<Polymerization method {2): Evaluation of polymerization

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 0.86 ml (0.06 mmol) of 1
mol/L triisobutylaluminum was added. After the mixture was
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
component (v} (A) prepared in Preparation Example 14 were
added thereto and the temperature in the system was elevated
to  73°C. Evrhylene was  then introduced to start
polymerization. While continuously supplying ethylene 50
that the ©pressure was maintained at 8.0 kg/cn’~G,
polymerization was conducted for 80 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, 85.5 g of
the polymer was obtained. The activity ratio was 223%
relative to 100% in Comparative Example 12-2.
(6277}

It should be noted that in this autoclave system, 14,00
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mg of Chemistat 2500 and 7.68 mg of diethylaluminum ethoxide
were present.

(0278]

[Comparative Example 13-1]

Case of adding only component (B) during polvmerization

<Polymerization methed (1): Evaluation 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, 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 6.90 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 reparation Example 15 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 80 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.

Adhesion o©of polymers to the autoclave wall or impeller was
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found.
{0279}

It should be noted that in this autoclave system, 28.00
mg of Chemistat 2500 was present.
{G280}
{Comparative Example 13-2]
<Polymerization method (2): Evaluation of polymerization
activity>

Into a 1000 ml stainless steel autoclave thorcughly
purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, and 5 ml of Ii-hexene and
0.06 ml (0.06 mmol) of 1 mol/L triisobutylaluminum were added.
After the mixture was retained at xoom temperature for 35
minutes, 6.30 ml of a toluene solution {4.06 mg/ wl) 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) prepared in
Preparation Example 15 were added thereto and the temperature
in the system was elevated to 73°C. thylene was then
introduced to start polvmerization. While continuocusly
supplying ethylene so that the pressure was maintained at 8.0
kg/cn®-G, polymerization was conducted for 90 minutes. After
termination of the polymerization, the systen was
depresgsurized and the polymer was filtered, washed, and dried

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

Case of adding only component (B) during polymerization

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

Into a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 wml 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 10.34 ml of a toluene solution (4.06
mg/ ml} of Chemistat 2500 {bhigher aliphatic amide produced by
Sanyo Chemicals Industries, Ltd.) acting as the component (B)
and 0.15 g of the solid catalyst component (vi} ((&)-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. While continuously
supplying ethylene so that the pressure was maintained at 8.0
kg/cm*~G, polymerization was conducted for 90 minutes. After
the ternination of the polymerization, the system was

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

It should be noted that in this autoclave system, 42.00
mg of Chemistat 2500 was present.
10284
[Exampie 24-~1)

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

during polymerization

<Polymerization method (1}: Bvaluation of condition of
auvtoclave 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 l-hexene and 0.15 g
of the solid catalyst component (vi) ({&)-a) prepared in
reparation 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).
Then 4 ml c¢f 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. Ethylene was then introduced to start polymerization.

While continuously supplying ethylene so that the pressure
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was maintained at 8.0 kg/cn®~G, polymerization was conducted
for 90 minutes. Aftex 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 autcclave wall or
impeller was found.

{G283]

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

[0286}

[Example 24-2]

<Polymerization method (2}): Evaluation of polymerization
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 5 ml of Il-hexzene 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 11 prepared
in Preparation Example 17 and 0.15 ¢ of the solid catalyst
component. (vi) (&) prepared in Preparation Example 15 were
added theretc and the temperature in the system was elevated
to 73°C. Ethylene was then introduced to start

polymerization. While continuously supplving ethyiens so
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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. BAs a result, 117.2 g of
the polymer wag obtained. The activity ratio was 172%
relative to 100% in Comparative Example 13-2.

{0287}

It should be noted that in this autoclave system, Z8.00
mg of Chemistat 2500 and 14.00 mg of diethylaluminum ethoxide
were present.

102881
{Example 25-1]

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

. during polymerization

<Polymerization method (1): BEvalvation 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, 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 temperaturs was
elevated to 55°C. It takes approximately 10 minutes until
the temperature reaches 55°C after the addition of [IB)-a).

Then 4 ml of the antistatic agent composition 11 prepared in
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Preparaticn Example 18 and 0.15 g of the solid catalyst
component (vij {{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.
While continuously supplying ethylene so that the pressure
was maintained at 8.0 kg/cm’-G, polymerization was conducted
for 80 minutes. After the termination of the pelymerization,
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.

[0289]

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

[02901

[Exampie 25-2]

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

Intc a 1006 ml stainless steel autoclave thorsughly
purged with nitrogen, 500 ml of n-heptane was charged, the
system was purgsd with ethylene, and 5 mi of l-hexene and
0.06 ml (0.06 mmol) of 1 mel/L triiscbutylaluminum were added.
After the mixture was retained at room temperature for 5

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 introduced to start
polymerization. while continuocusly supplying ethylene so
that the pressure  was maintained at 8.0 kg/cm?—G,
polymerization was conductad for 90 minutes. After
termination of the polymerization, the system was
depressurized and the polymer was filtered, wsashed, and dried
under vacuum at 80°C for 12 hours. As a result, %1.0 g of
the polymer was obtained. The activity ratic was 134%
relative to 100% in Comparative Example 13-2.

02911

e

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

[G2921
[{Example 26-1]

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

during polymerizaticn

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

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

system was purged with ethylene, 5 ml of l-hexene and 0.15 g
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of the solid catalyst component (vi) (({A)-a) prepared in
Preparation Example 15 were charged, and the temperature was
elevated to 55°C. 1Tt takes approximately 10 minutes until
the temperature reaches 55°C after the addition of {({&)-a).
Then 2 ml of the antistatic zgent composition 11 prepared in
Preparation Example 17 and 0.15 g of the solid catalyst
component {vi} ((Aj-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.
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 condition ©of the autoclave after the polymerization was
observed. No adhesion of polymers to the autoclave wall or
impeller was found.

{0293}

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

10254)

[Example 26~2]

<Polymerization method ({2): Evaluvation of polymerization
activity>

Into 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 I1-hexene and
0.06 mlI (0.06 mmol) of 1 mocl/L triisobutylaluminum were added.
After the mixture was 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 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 introduced to  start
polymerization. While continuously supplying ethylene so
that the pressure was maintained at 8.0  kg/cn®-G,
polymerization was conducted for 890  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, 173.2 g of
the polymer was obtained. The activity ratio was 254%
reiative to 100% in Comparative Example 13-2.
(02853

If£ should be noted that in this autoclave system, 14.00
mg of Chemistat 2500 and 7.00 wg of diethylaluminum ethoxide
were present.
[62986]
[Comparative Example 15-1]

Case of adding only component (B) during polymerization

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

Into a 1000 m

[

stainless steel autoclave thorsughly
purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, 20 ml of i-hexene and 0.27 ¢
oi the prepolymerized sclid catalyst component (iii) ((&)-a)
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 Sanyo Chemicals
Industries, Ltd.) acting as the component {Bj and 0.43 g of
the solid catalyst component (iii) {(B)-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 continuously supplying ethylene
so that the pressure was maintained at 8.0 kg/cm®-G,
peiymerization was conducted for 90 minutes. After the
terminarion of the polymerization, the system was
depressurized, the pelymer was removed, and the condition of
the autoclave after the polymerization was obsexrved. No
adhesion of polymers to the auwtoclave wall or impeller was
found.
(02973

it should be noted that in this autoclave system, 7.00
mg of Chemistat 2500 was present.
{6298}

fComparative Example 15-2]
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<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 Jl-hexene and
0.06 mi (0.06 mmol) of 1 mol/L triiscbhutylaluminum were added.
After the mizxture was retained at room temperature for 5
minutes, 1.72 ml of a toluene solution (4.06 mg/ ml) of
Chemistat 2300 (higher aliphatic amide produced by Sanyc
Chemicals Industries, Litd.} acting as the component (B} and

G.4

frd

g of the prepolymerized sclid catalyst component (iii)
{A}) were added theretc and the temperature in the system was
elevated to 73°C. Ethylene was then introduced to start
poiymerization. Wnile continuously supplying ethylene so
that the pressure was maintained at 8.0 kg/cn®-G,
polymerization was conducted for 30 wminutes. 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 92% relative to 100% in Comparative
Exanple 13-2.
{0299]

It should be noted that 1in this auteclave system, 7.060
mg of Chemistat 2500 was pressnt.

[0300]
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[Example 27-1]

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

during polymerization

<Polymerization method (1): Evaluation of condition of
auvtoclave 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, 20 ml of li-hexene and (.28 g
of the prepolymerized solid catalyst component (iii) {{A)-aj}
were charged, and the temperature was elevated to 55°C. It

takes approximately 10 minutes until the temperature reaches

(83}

5°C after the addition of {{Aj-a). Then 1 ml of the

antistatic agent composition 13 prepared in Preparation

Example 1% and 0.40 g of the prepolymerized solid catalyst

component (iii} ({A}-b) were added, and the temperature in
the system was elevated %o 73°C. thylene 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 o0f the polymerization, the system was
depressurized, the polymer was removed, and the condition of
the autoclave after the polymerization was obsarved. No
adhesion of polymers to the autoclave wall or impeliler was
found.

[C301]
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It should be noted that in this autoclave system, 7.00
mg of Chemistat 2500 and 3.50 mg of diisobutylaluminum
hydride were present.

(0302}

{Example 27-2}

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

Inte a 1000 ml stainless stesel autoclave thoroughly
purged with nitrogen, 300 ml of n-heptane was charged, the
system was purged with ethylene, and 20 ml of 1-hexene and
0.06 ml (0.06 mmel) 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 13 prepared
in Preparation Example 19 and 0.32 g of the prepolymerized
soild catalyst component (iii)} (A) were added theretc 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, polymerization was conducted for S0 minutes. After
terminaticn 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.

[0303]
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It should be noted that in this autoclave system, 7.00
mg of Chemistat 2500 and 3.50 mg of diisobutylaluminum
hydride were present.

[0304]
{Example 28-1]

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

during polymerization

<Pclymerization method {1): Evaluation o¢f conditicen of
autoclave wall>

Intc a 1800 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 mi of n-heptane was charged, the
system was purged with ethylene, 20 ml of 1-hexene and 0.27 ¢
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 ({{R)-a). Then 1 ml o¢f the
antistatic agent compositicn 15 prepared in Preparation
Exanple 2% and (.43 g of the prepolymerized solid catalyst

component (iii) ({(A)-b} were added, and the temperature in

the system was elevated to 73°C. Ethylene was then
introduced to start polymerization. While centinuously

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 polymerization, the system was

depressurized, the polymer was removed, and the condition of
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the autoclave after the polymerization was observed. Ne
adhesion of polymers to the autoclave wall or impeller was
found.
{0305}

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

[0306}

[Example 28-2]

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

Inte a 1600 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 triisobutylaluminum were added.
After the mixture was retained at xroom temperaturs Zfor 5
minutes, 1 ml of the antistatic agent composition 15 prepared
in Preparation Example 21 and 0.42 g of the prepolymerized
golid 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/cn’~G, polymerization was conducted for 90 minutes. After
termination of the polymerization, the system was

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.

10307]

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}

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

during polymerization

<Polymerirzation method (1): Evaluation of condition of
avtocilave wall>

Into a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethyliene, 20 ml of i-hexene and 0.33 g
of the prepolymerized solid catalyst component (iii) ((A)=-a)
prepared in Preparation EBExample 2 were charged, and the
temperature was elevated to 55°C. It takes approximately 10
minutes until the temperature reaches 35°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
prepolymerized solid catalyst component (iii) ((AR)-b) were
added, and the temperature in the system was eievated to 73°C

Ethylene was then introduced to starxt polymerizaticon. While
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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 o©f the autoclave after the polymerization was
observed. No adhesicn of polymers to the autoclave wall oxr
impeller was found.
(03081

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

[0310]

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

Into a 1000 ml stainliess steel autoeciave 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, 1 wml of the antistatic agent composition 16 prepared
in Preparation Example 22 and 0.42 g of the prepolymerized
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
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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
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
Example 15-Z.
{0311)

It should be noted that in this autoclave system, 7.00
mg c¢f Chemistat 2500 and 3.50 mg of triethylaluminum were
present.

{0312}
{Example 30~1}

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

during polymerization

<Polymerization method (1): Evaluation of condition of
autecliave 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, 20 ml of l-hexene and 0.25 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)-a). Then 1 ml of the

antistatic agent composition 17 prepared in Preparation



it

15

20

- 158 -

Example 23 and 0.42 g of the prepolymerized solid catalyst
component (iii} ({A}-b) prepared in Preparation Example 2
ware added, and the temperature in the system was ezlevated to
73°C. Ethylene was then introduced to start polymerization.
While continuously supplying ethylene so that the pressure
was maintained at 8.0 kg/cw®~G, polymerization was cenducted
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 pelymerization was
observed. No adhesion of polymers to the autoclave wall or
impeller was found.

{0313]

It should be notsd that in this autoclave system, 7.00

- mg of Chemistat 2500 and 4.67 mg of triethylaluminum were

present.
[0314]
[Example 30-2]
<Polymerization method {2): Evaluation of polymerization
activity>

Inte a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n-heptans was charged, the
system was purged with ethylene, and 20 ml of i-hexéne and
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 16 prepared
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in Preparation Example 22 and 0.43 g of the prepolymerized
solid catalyst component (iil) (A) 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/em®~G, polymerization was conducted for 90 minutes, After
termination of the polymerization, the system was
depressurized and the polymer was filtered, washesd, and dried
under vacuum at 80°C for 12 hours. The activity ratio of the
polymer obtained was 112% relative to 100% in Comparative
Example 15-2.

{0315}

It should be noted that in this autoclave systsm, 7.00
mg of Chemistat 2500 and 4.67 wg of triethylaluminum were
present.
fo316)

[Example 31-1]

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

during polymerization

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

Intc a 1000 m} 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 0.30 g

of the prepolymerized solid catalyst component (iii) ((A)-a)
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prepared in Preparation Example 2 were charged, and the
temperature was elevated to 53°C. It takes approximately 10
minutes until the temperature reaches 55°C after the addition
of ({AY-a). Then 1 ml of the antistatic agent composition 14
prepared in Preparation Example 20 and 0.40 g of the

prepolymerized solid catalyst component (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 supplying ethylene so fthat the pressure was
maintained at 8.0 kg/co®~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 avtoclave after the polymerization was
observed. No adhesicn of polymers to the autoclave wall or
impeller was found.

[0317}

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

[0318]

[Example 31-2])

<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
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system was purged with ethylene, and 20 ml of l-hexene and
0.06 ml (0.0G6 mmol) of 1 mol/L triiscbutylaluminum were added.
After the mizxture was retained at room temperature for 5
minutes, 1 ml of the antistatic agent composition 14 prepared
in Preparation Example 20 and 0.45 g of the prepolymerized
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 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 vacuur at B80°C for 12 hours. The activity ratilec of the
polymer obtained was 113% relative to 100% in Comparative
Example 15-2,

{0319]

It should he noted that in *his autoclave system, 7.00
mg of Chemistat 2500 and 8.75 mg of diisoputylaluminum
hydride were present.

(03207
[Example 32-1)

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

during polvmerization

<Polymerization methed (1): Evalvation of condition of

avtoclave wail>
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Into a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n-heptane was c¢harged, the
system was purged with ethylene, 20 wl of l-hexene and 0.30 g
of the prepolymerized solid catalyst component (iii) {((A)-a)
prepared in Preparation %Ixample 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 {({&y-a). Then 1 nl of the antistatic agent composition 18
prepared in Preparation Example 24 and 0.40 g of the
prepolymerized solid catalyst component ({(iiil) ({&)-b) were
added, and the temperature in the system was elevated to 73°C.

Ethylene was then introduced to start polymerization. While

Q

entinuously supplying ethylene =56 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 remcved, and the
condition of the autoclave after the polymerization was
observed. Ho adhesion of polymers to the autoclave wall or
impeller was found,
[0321]

it should be noted that in this autoclave system, 7.00
ng of Chemistat 2500 and 3.50 mg of tri-normal-hexylaluminum
were present.
(03223

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

Intc a 1000 ml stainless steel autoclave 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 triiscobutylaluminum were added.
After the nmixture was retained at room temperature for 5
minutes, 1 ml of the antistatic agent composition 18 prepared
in Preparation Example 24 and 0.43 g of the prepolymerized
solid catalyst component {iii) (A} were added thereto and the
femperature in the system was elevated to 73°C. Pthylene was
then introduced teo start polymerization. While continuously
supplying ethylene =o 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
polymer obtained was 133% relative to 100% in Comparative
Example 15-2.

[0323)

It should be noted that in this autoclave system, 7.00
mg of Chemistat 23500 and 3.50 mg of tri-normal~hexylaluminum
were present.

{0324]

[Example 33-1]
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Case of adding a mixed sclution of components (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, 500 ml 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 (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
antistetic agent composition 11 prepared in Preparation
Example 17 and 0.40 g of the prepclymerized solid catalyst
component (vii) {{A)-b) prepared in Preparation FExzample 16
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, polymerization was conducted
for %0 minutes. After the fermination of the polymerization,
the éystem was depressurized, the polymer was removed, and
the condition of the autoclave after the polymerization was
obsexrved. 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 3.30 mg of diethylaluminum ethoxide
ware present.
[0326}
[Example 33-2]
<Polymerization method {2}: Evaluation of polymerization
activity>

Into a 1000 mi stainless stesel autoclave thoroughly
purged with nitrogen, 5060 ml of n-heptane was charged, the
system was purged with ethylene, and 20 ml of l1-hexene and
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 11 prepared
in Preparation Example 17 and 0.35 ¢ of the prepolymerized
solld catalyst component (vii} (A} prepared in Preparation
Example 16 were added theretoe 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 30 minutes. After
termination of the poiymerization, 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 129% relative te 100% in the case 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}
[Comparative Example 16}

Case of adding a nixed solution of componsnts (B) and (C)

during polvmerization

<Polymerization method (2}: Evaluaticn of polymerization
activity>

Into a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 580 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 triisobutylaluminum were added.
After the mixture was retained at room temperature for 5
minutes, 1 ml of the antistatic agent composition 19 prepared
in Preparation Example 25 and 0.43 g of the prepolymerized
solid catalyst component (il1i) (A} were added therete 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
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 %1% relative to 100% in the case where
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no component {C) was used.
[0322)

It should be noted that in this autoclave system, 7.00
mg of AMIET 105 and 3.50 mg of diethylaluminum ethoxide were
present.

(0330}
[Comparative Example 17]

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

during polymerization

<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 l-~hexene and
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 20 prepared
in Preparation Example 26 and 0.45 g of the prepolymerized
s01id catalyst component {iii) (R) 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/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
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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 vhere
no component (£ was used.
[6331]

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]

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

during polymerization

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

Into a 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, %00 ml of n-heptane was charged, the
system was purged with ethylene, and 20 ml of I1-hexene and
0.06 ml (0.06 mmol) of 1 mol/L triiscbhutylaluminum were added.
After the mixture was retained at xroom temperature for 5
minutes, 1 ml of the antistatic agent composition 21 prepared
in Preparation Example 27 and §.48 g of the prepolymerized
solid catalyst component (iii) (&) were added thereto 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
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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 85% relative to 100% in the case where
ne component (C) was used.
{33331

It should be noted that in this autoclave system, 7.00
mg of EMULGEN 108 and 3.50 mg of diethylaluminum ethoxide
were present.
(0334
[Comparative Exampls 19]

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

during polymerization

<Polymerization method {2}: Evaluation of polymerization
activity>
Into 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
inutes, 1 ml of the antistatlc agent composition 22 prepared
in Preparation BErample 28 and 0.47 g of the prepolymerized
solid catalyst component {(iil) (A) were added thereto and the
temperature in the system was elevated to 73°C. EBthylene was

then introduced to start polymerization. While continuocusly
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supplying ethylene so that the pressure was maintained at 8.0
kg/cm®~G, polymerization was conducted for 50 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 78% relative to 100% in the case where
no component (C) was used.
[0335]

it should be noted that in this autoclave system, 7.00
mg of Electro-stripper BA and 3.5¢ mg of diethylaluminum
ethoxide were present.
[0336]
{Comparative Example 20]

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

during polymerization

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

Inté a 1000 m} stainless steel adutcciave 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 I mol/L triisobutylaluminum were added.
Bfter the mixture was retained at room temperature for 5
minutes, 1 ml of the antistatic agent composition Z3 prepared
in Preparation Example 2% and 0.40 g of the prepolymerized

solid catalyst component (iii) (A} were added thereto and the
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temperature in the system was elevated to 73°C. Ethylene was
then introduced to start polymerization. While continuously
supplying ethylene 50 that the pressure was maintained at 8.0
kg/cm®~G, polymerization was conducted for 90 minutes., After
terminaticn 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 24% relative to 100% in the case where
no component (C} was used.
[0337)

It should be noted that in this autoclave system, 7.00
mg of Electro-stripper BAT and 3.50 mg of diethylaluminum
ethoxide were present.

{0338}
[Comparative Example 21]

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

during polymerization

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

Inte a 1000 wml stainless steel autoclave thoroughly
purged with nitrogen, 500 ml of n-heptane was charged, the
system was purged with ethylene, and 20 mi 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 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
solid catalyst component (i1ii} (A) were added theretc and the
temperature in the system was elevated to 73°C. Ethylene was
then introduced to start polymerization. Wnile continuously
supplying ethylene so that the pressure was malintained 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 cbtained was 92% relative to 160% in the case where
no 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
were present.

{0340}
{Comparative Example 22]

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

during polymerization

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

Inte & 1000 ml stainless steel autoclave thoroughly
purged with nitrogen, 50800 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 I mol/L triisobutylaluminum were added.
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After the mixture was retained at room temperature for 5
minutes, 1 ml of the antistatic agent composition 25 prepared
in Preparation Example 31 and 0.53 g of the prepolymerized
solid catalyst component (iil) (A) were added thereto and the
temperature in the system was elevated to 73°C. Ethylene was
then introduced to start polymerizatiocn. 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
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 9%6% relative to 100% in the case where
no compeonent (C) was used.
(0341}

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;

Takle 1 shows the summary of the evaluation of the
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

polymerization activity evaluated through the polymerization
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method {2} in Bxamples 1-2 to 9-2 and Comparative Examples 2-
2 and 3-2.
{0344}

Table 3 shows the summary of the evaluation of the
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 evaluaticn of the
polymerization 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 evaluation of the
operability for gas-phase polymerization in Example 13 and
Comparative Examples $ and 6.

G347}

Table 6 shows the summary of the evaluation of the
condition of the autoclave wall evaluated through the
pelymerization method (1) in Examples 14-1 to 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 polymerizaticn

method (2} in Examples 14~2 to 26-2 and Comparative Examples
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7-2 to 13-2.
(03493

Table 8 shows the summary of the evaluation of the
condition of the autoclave wall evaluated through the
polymerization method (1) in Exsmples 27-1 to 33-1 and
Comparative Example 15-1.

[0350]

Table 9 shows the summary of the evaluation of the
polymerization activity evaluated through the polymerization
method {2) in Bxamples 27-2 to 33-2 and Comparative Example
15-2.

(03517

Tablie 10 shows the summary of the evaluation of the
polymerization activity evaluated through the polymerization
wethod {2) in Comparative Examples 16. to 22.

[0352]

{Table 1]
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Table 1 Polymerization method (1)

Evaluation of

condition of autoclave wall

Mixed solution of (B) and (C)
Catalyst (A-a)| Catalyst (A-b) Component (B) | Component (C) Components (B)+(C) Component (B) | Component (C)
9 g Charge method mg mg
’ Example 1-1 0.58 0.61 Chemistat 2500 ELAKOEL) Method (1) ° 9.0 6.0
Comparative Example 1 0.64 0.61 None None - 0.0 0.0
| Comparative Example 2-1 0.62 0.68 Chemistat 2500 None - 0.0 0.0
Example 2-1 0.65 0.68 Chemistat 2500 EtAI(OEt)” Method (1) 9.0 3.0
Example 3-1 0.59 0.58 Chemistat 2500 ELAI(OEL) " Method (1) ° 9.0 9.0
Example 4-1 0.60 0.60 Chemistat 2500 ELAI(OEL) Method (1) ° 9.0 1.5
Example 5-1 0.60 0.60 Chemistat 2500| EtAI(OEt)" Method (1) ° 9.0 10.5
Example 8-1 0.60 0.60 | Chemistat 2500 EtAI(OEt)" Method (1) ™ 9.0 12.0
Example 7-1 0.60 0.60 Chemistat 2500 EtLAKOEY)" Method (1) ° 9.0 18.0
Example 8-1 0.60 0.60 Chemistat 2500 | ELAI(OEf)" Method (1) ° 12.0 6.0
Comparative Example 3-1 0.68 0.54 Chemistat 2500 None - 0.0 0.0
Example 9-1 0.60 0.60 Chemistat 2500 iBusAl'* Method (1) ° 9.0 12.0
Separately charged amount (B)+(C) mixing ratio on 1 Component (C)/(B)
Component (B) Compeonent (C) Component (B) Component (C) Ad’;fast:‘?? 0 (Molar ratio)
mg mg mg mg
Example 1-1 0.0 0.0 9.0 6.0 A 1.47
Comparative Example 1 0.0 0.0 0.0 0.0 C -
Comparative Example 2-1 9.0 0.0 9.0 0.0 B -
Example 2-1 0.0 0.0 8.0 3.0 A 0.73
Example 3-1 0.0 0.0 9.0 9.0 A 2.20
Example 4-1 0.0 0.0 9.0 1.5 A 0,37
X Example 5-1 0.0 0.0 9.0 10.5 A 2.57
Example 6-1 0.0 0.0 9.0 12.0 A 2.94
Example 7-1 0.0 0.0 9.0 18.0 A 4.41
Example 8-1 0.0 0.0 12.0 6.0 A 1.10
Comparative Example 3-1 24.0 0.0 24.0 0.0 A -
' Example 9-1 0.0 0.0 0.0 12.0 A 1.93

*1: ELAOEL) = Diethylaluminum sthoxide
*3: Method (1) = Components (B) and (C) were pre-mixed and charged into the polymerization vassel,
B A= No adhesion of polymers to the autoclave wall or impelier was observed.

B = Slight adhesion of polymers to the autoclave wall or impeiler was observed,

C = Extensive adhesion of polymers to the autoclave wall or impelier was observed.

*2: iBusAl = Triigobutylaluminum

9Ll
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[0353]
[Table 2]
Table 2 Polymerization method (2) Evaluation of polymerization activity
Charged amount of | Separately Charged (Bzgggoﬁmmggzﬁtjg’n(m
Catalyst @)y (BHC) mixture Amount vessel) . IiteagelComponent
ComponentiComponent Yield
A) g-PE/g-]  (C)(B)
(B) (C) Component/ComponentComponentiComponentComponent/Componenty ¢ ¢ | .
g cat Imolar ratio
chargs| | ® © ®) ©) ®) ©
method mg mg mg mg mg mg
) Chemistat ~[Method . 47
Example 1-2| 040 | 7R IEGAOEYTUENSY  5.25 3.50 0 0 5.25 360 [152.5 381 1,
Comparalive Chemistat § . 24 0.00
Ermcle | 040 | ZE0E None 0 0 5.05 5.25 0.00 [120.6 3 .
Example 2-2| 0.40 Chzeggétat EtzAs(OEt)"Mgt;?d 5.25 175 0 0 5.25 175 |146.5 366 | 0.73
Example 3-2 0.40 Ch;g%‘g‘a‘ EtzAf(0§t)"M(*’1t)*1§’d 5.25 5.25 0 0 5.25 525 |142.5) 356 | 2.20
Example 4-2| 0.40 Ch;ég'gt"’“ EtzAs(OEt)"M(‘;t;l?d 5.25 0.88 0 0 5.25 088 |1412 353 | 037
Example 5-2| 0.40 Ch;;"e'gtat ELAI(OEY Mﬁ;‘é’d 5.25 6.13 0 0 5.25 6.13 [122.4] 306 2.57
Example 6-2) 0.40 | Semistal EtzAE(OEt)"M&tp,?d 5.25 7.00 0 0 5.25 7.00 |1106| 277 | 294
Example 7-2] 0.40 | “NEMIStAL iy 5 oEy M(‘j‘)'?fs’d 5.25 10.50 0 0 5.25 1050 |108.0 270 | 4.41
Example 8-2] 0.40 Chzeg"’c‘gta‘ EtzAs(OEt)"Mat;}?d 7.00 3.50 0 0 7.00 350 [138.0] 345 | 1.0
Comparative Chemistat -
v 040 | 5000 None - 0 0 14.00 0 14.00 0.00 |90.4] 226 ;
Example 9-2| 0.40 C*‘;gg‘gtat iBusAl 2 M(‘t'it;l?d 525 7.00 0 0 5.25 7.00 |178.2 446 | 1.93

*1: ELAKOEL) = Diethylatuminum ethoxide
"2: iBusAl = Triisobutylaluminum
*3: Method (1) = Components (B) and (C) were pre-mixed and charged into the polymerization vessel.
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[(Table 3]

Table 3 Polymerization method (1)

Evaluation of condition of autoclave wall

Components Mixed solution of (B) and (C)
Catalyst (A-a) Catalyst (A-b) Component (B) | Component (C) (B)+(C) Component (B) | Component (C)
~ g g Charge method mg mg
__Example 10-1 0.65 0.68 Chemistat 2500 |  ELAI(OEY” Method (1)* 9.0 3.0
Example 11-1 - 0.60 Chemistat 2500 ELAIOEY) Method (2)** 3.9 3.0
Example 12-1 - 0.60 Chemistat 2500 EtLA(OEY)” Method (3)*° 0.0 0.0
Comparalive 0.60 0.60 Chemistat 2500 None . 0.0 0.0
Example 4-1
Separately charged amount (B)+(C) mixing ratio . C t(CY(B
Component (B) | Component (C) | Component (B) | Component (C) Adhes:cig to wal OT{\[,?lglna?'nra(ti 0)) B)
mg mg mg , mg
Example 10-1 0.0 0.0 9.0 3.0 A 0.73
Example 11-1 5.1 0.0 9.0 3.0 A 0.73
Example 12-1 9.0 3.0 9.0 3.0 A 0.73
Comparative
Example 4-1 9.0 0.0 9.0 0.0 B

*1: ELAKOEL) = Diethylaluminum ethoxide

*3: Method (1) = Components (B) and (C) were pre-mixed and charged into the polymerization vessel.

*4: Method (2) = A premixture of (B) and (C) and separate component (B) were sequentially charged inte the polymerization vessel.
*5: Method (3) = Components (B} and (C) were separalely and sequentially charged into the polymerization vessel.
*6: A= No adhesion of polymers to the autoclave wall or impsller was observed.
-B = Slight adhesion of polymers to the autoclave wall or impelier was observed.
C= Extensive adhesion of polymers to the autoclave wall or impelier was observed,
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[Table 4]
Table 4 Polyme:}?ization method (2) Evaluation of polymerization activity (2)
Charge amount of Separately charged (B)+HC) mixing raE!o (in
(B)+(C) mixture amount the polymerization
Catalyst (BY+(C) vessel) ., ,|MileagelComponent
ComponentiComponent Yield
A) \ g-PE | (C)(B)
(B) (C) ComponentiComponentiComponentiComponentComponentiComponent, ¢ /a- .
g g-cat | molar ratio
Ghargs| ® ©) (8) ©) ®) ©
method mg mg mg mg mg mg
Example Chemistat ~iMethod
10-2 0.43 2500 ELAIOEL) (1) 5.25 1.75 0 0 5.25 1.75 |147.1} 341 0.73
Example Chemistat ~iMethod ] 0.7
11-2 0.37 5500 ELA(OE) (2)** 2.27 1.75 2.98 0 525 1.75 |119.2) 323 73
Example Chemistat -|Method 087 0.7
12.2 0.36 5500 Et,AI(OEL) 3)* 0 0 5.25 1.75 5.25 1.75 [104.4 73
Comparative Chemistat _
Example 4-2 0.40 2500 None - 0 0 5.25 0 5.25 0.00 |115.8] 287

oLl

*1: ELAKOEL) = Disthylaluminum ethoxide
3! Method (1) = Components (B) and (C) were pre-mixed and charged into the polymerization vessel.
*4: Method {2) = A premixture of (B} and (C) and separate companent (B) were sequentially charged into the polymerization vesssl,
*5: Method (3} = Components (B) and (C) were separately and sequentially charged Into the polymerization vessel.
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[Table 5]
Table 5 Evaluation of operability by gas-phase polymerization
Charged into polyrnenzat*l?on system Separatg!y (;‘harged into Total charged amount ‘8
Component (B) |Component (C) as a mixture o polymerization system
P P Component (B) | Component (C) Component (B) Component (B) | Component (C)
Supply concentration (vs. production rate) ppm
Example 13 | Chemistat 2500 ELAI(OEY) 9 7 21 30
Comparafive | oo istat 2500 . 0 0 43 43
Example 5
Comparative | oo istat 2500 . 0 0 38 38 0
Example 6
Mileage Stable operability
(g-PE/g-cat-h-MPaG)
Example 13 578 A
Comparative Example 5 510 A
Comparative Example 6 536 C

(G2

“1: ELAI(OEL) = Diethylaluminum ethoxide
“7: Mixed solution o = A 9.7 (weight) mixture of Chemistat 2500 (component (B)) and diethylaluminum ethoxide {compaonent KC)).
*8: Total amount charged = A total amount of Chemistat chargad as the mlxture/\ and Chemistat charged separately.
*8: A = Stable gperation was achieved
10 C= Stahle operation was not achieved.
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[Table 6]
Table 6 Polymerization method (1) Evaluation of condition of autoclave wall
' (B)+C) mixing ratio - i
Catalyst {A-a)Catalyst (A-b) C?fﬁgicelrr:;ef Component (8) Component (C) (B)+{C) Com;{)gonent Component Adheslifc:é; 5\! eziéhz (l(rii)l(af)
mf (8) (©) o wa ratio | ratio
Name g |Name g Charge method] M9 1+ Mg |
Comparative Example 7-1 | (iii) |0.27| (i) |0.08 20 Chemistat 2500 None - 24.50 0.00 C 0.00 | 0.00
Example 14-1 (i) |0.28] () l0.08 20 Chemistat 2500 | ELAI(OEL) ' [Method (1)*°]  24.50 12.25 A 1050 1.10
Example 15-1 (i) [0.25] () [0.08] 20 Chemistat 2500 | ELAI(QEY) ' [Method (1)*°]  24.50 16.35 A | 067|147
Comparative Example 8-1 | (i) [0.08]| (i) [0.08 20 Chemistat 25600 None - | 2800 | 0.00 C 0.00 | 0.00
Example 16 (i) (0.28] () 10.08 20 Chemistat 2500 | EtLAI(OEY) " IMethod (1)*°]  28.00 | 14.00 A 0.50 | 1.10
Example 17-1 (i) [0.30] () |0.08 20 Chemistat 2500 | ELAIOED ' IMethod (1)°|  28.00 18.68 A | 067 | 1.47
Example 18-1 () 10.08] () {0.08] 20 Chemistat 2500 | ELAI(OEY) ' (Method (1)*°|  28.00 1400 | A} 0504110
Comparative Example § | (ili) {0.24] (v) [0.15 5 Chemistat 2500 None - 7.00 0.00 A 0.00 j 0.00
Comparative Example 10-1) (v) 10.15] (v) 10.15 5 Chemistat 2500 None - 7.00 0.00 A 0.00 | 0.00
Example 19 (i) [0.28] (v) 10.15 5 Chemistat 2500 | ELAI(OED " [Method (1)*°]  7.00 3.50 A 10501110
Example 20-1 (v) [0.15] (v) 0.15 5 Chemistat 2500 | ELAI(OED T [Method (1)*]  7.00 3.50 A | 050 1.10
Comparative Example 11-1| (i) |0.08| (i) 10.14 0 Chemistat 2500 None - 21.00 0.00 A 0.00 | 0.00
Example 22-1 () 10.08! () [0.14 0 Chemistat 2500 | ELAI(OEY " [Method (1)*°]  21.00 14.00 A | 067 | 147
Comparative Example 12-1] (v) {0.30] (v) |0.15 0 Chemistat 2500 None - 14.00 0.00 A 0.00 | 0.00
Example 23-1 (v) 10.30{ (v) |0.15 0 Chemistat 2500 | ELAI(OEY) ' IMethod (1)*°|  14.00 7.00 A 0.50 | 1.10
Comparative Example 13-1] (vi) {0.156] (vi) {0.15 5 Chemistat 2500 None - 28.00 0.00 C 0.00 § 0.00
Comparative Example 14 | (vi) 10.15] (vi) {0.15 5 Chemistat 2500 None | - 42 .00 0.00 C 0.00 | 0.00
Example 24-1 (vi) [0.15] (vi) 10.15 5 Chemistat 2500 | ELAIOEL T [Method (1)*°]  28.00 14.00 A 10501110
Example 25-1 (viy 10.15} (vi) |0.15 5 Chemistat 2500 | ELAIOEY ™ [Method (1)*°|  28.00 18.68 A | 0.67 | 1.47
Example 26-1 (vi) 10.15} (vi) |0.15 5 Chemistat 2500 | Et,AI(OEt) ' [Method (1)*°|  14.00 7.00 A ]050]1.10 |

*1: ELAKOEY) = Diethylaluminum ethoxide
*3: Method (1) = Components (B} and (C) were pre-mixed and charged into the polymerization vessel.

*B:

A = No adhesion of polymers to the autoclave wall or impeller was observed.

B = Slight adhesion of polymers to the autoclave wall or impeller was observed.
C = Extensive adhesion of polymers to the autoclave wall or impeller was observed.
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[Table 7]
Table 7 Polymerization method (2) Evaluation of polymerization activity
(B} + {C) mixing ratio (in . .
Catalyst (A}} Comonomer Component (B)+(C) polymerization vessel) Vield { Mieage Af:t;'gy Co(néﬁ?gf nl Cczréxﬁc(ag;e i
1-hexene | Component (B) (©) Component {Component|

_ Name| g mi Sg?ggg [(sg r(i?g) g I%Eaﬁt Weight ratio | Molar ratio
Comparative Example 7-2 | (i) 0.08 20 Chemistat 2500  None - 24.50 0.00 136.9| 492 | 100% 0.00 | 0.00
Example 14-2 () 0.08] 20  |Chemistat 2500|ELAIOEL) '|Method (1) 24.50 12.25 |81.3] 1084 | 220% | 0.50 1.10
Example 15-2 (i) |0.08] 20  [Chemistat 2500|EL,AI(OEt) ' [Method (1)*3]  24.50 16.35 |81.1] 1081 | 220% | 0.67 1.47
Comparative Example 8-2 | (i) j0.08 20 Chemistat 2500{  None - 28.00 0.00 [25.6] 341 | 100% 0.00 0.00
Example 17-2 (i) 0.08 20  |Chemistat 2500{ELAIQEL) '{Method (1)*]  28.00 18.68 |61.2| 815 | 239% | 0.67 1.47
Example 18-2 () 10.08] 20 Chemistat 2500 EL,AI(QEY) ' {Method (1)%|  28.00 | 14.00 [85.3| 1137 | 333% | 0.50 1.10
Comparative Example 10-21 (v) J0.15 5  |Chemistat 2500] None - 7.00 0.00 [38.5| 257 | 100% 0.00 0.00
Example 20-2 (v) [0.15 5 Chemistat 2500|EL,AI(OEY) ' [Method (1)3|  7.00 350 [59.3] 395 | 154% | 0.50 1.10
Example 21 (v) 10.15 5 Chemistat 2500 | ELAI(OEY) ' [Method (1) 7.00 467 144.0] 293 | 114% | 0.67 1.47
Comparative Example 11-2 | (i} ]0.14 0 Chemistat 2500]  None - 21.00 0.00 /89.7] 664 | 100% | 0.00 0.00
Example 22-2 (i) 0.14 0 Chemistat 2500| ELAIOED " [Method (1)?]  21.00 14.00 [103.2 764 | 115% | 0.67 1.47
Comparative Example 12-2 | (v) {0.15 0 Chemistat 25001  None - 14.00 0.00 384 256 | 100% 0.00 0.00
Example 23-2 (v) [0.15 0 Chemistat 2500 ELAI(OEL) " [Method (1) 14.00 7.00 (855 570 | 223% | 0.50 1.10
Comparative Example 13-2| (vi) [0.15 5 Chemistat 2500;  None - 28.00 0.00 [68.1] 454 | 100% | 0.00 | 0.00 |
Example 24-2 (vi) [0.15 5 Chemistat 2500|EtLAI(OEL) ' IMethod (1)®]  28.00 14.00 [117.2] 781 [172% | 0.50 1.10
Example 25-2 | (viy [0.15 5 Chemistat 2500| EtL,AI(QEL) " [Method (1)*%]  28.00 18.68 |91.0] 607 [ 134% | 0.67 1.47
Example 26-2 (vi)lo.15] 5 Chemistat 2500 ELAIOEL) ' [Method (1) 14.00 7.00 173.2] 1155 | 254% | 0.50 1.10

*1: ELAOEL) = Diethylaluminum ethoxide
*3: Method (1) = Components (B) and (C) were pre-mixed and charged into the polymerization vessel.
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[Table 8]

Table 8 Polymerization method (1)

Evaluation of condition of autoclave wall

(B)+(C) mixing ratio

Catalyst | Catalyst _ V(B
(A-a) (A-b) Comonamer Component | Component B)+C) Compeonent | Component . (CB) (C)B)
1-hexene Adhesion . molar
1 (B) (©) (B) (€) « | weight ;
mi Charge to wall i ratio

Name| g Name| ¢ method mg mg ratio
Comparative Chemistat ) B 0.00 0.00

e 1501 | ) (027 G |0.43 20 2500 None 7.00 0.00 .

Example 27-1 | Gii) [0.28] i) [0.40] 20 Chetstat | igu,AH ™ Mﬁ‘;l‘é’d 7.00 3.50 A 050 | 1.01
Example 28-1 | (i) 10.27] Gi) {0.43] 20 Ch;gz}‘gta‘ iBUAIH 10 M(ﬁ‘;lgd 7.00 5.78 A 083 | 167
Example 20-1 | @iy |0.33| ¢y |0.48] 20 Chemistal | gt Mat;l?d 7.00 3.50 A 050 | 126
Example 30-1 | (i) |0.25] i) |0.42 20 Chzeg'g‘gtat Et,Al M(itﬁ?d 7.00 467 A 067 | 1.68
Example 31-1 | (i) [0.30] ¢y [0.40] 20 Chzegggtat iBuU,AIH "1 M&t;l?d 7.00 8.75 A 125 | 3.14
Example 32-1 | (i) [0.30] (ii)) 0.40 20 Ch;g%‘gtat nHexsAl "2 M&‘;l‘é’d 7.00 3.50 A 050 | 0.51
Example 33-1 | (i) {0.30 (vii) {0.40 20 Ch;gggtai ELAOED Mgt)'zfgd 7.00 3.50 A 0.50 | 0.51

*1: ELAKOEY) = Diethylaluminum ethoxide
*3: Method (1) = Components (B) and (C} were pre-mixed and charged into the polymerization vessel.
6! A= No adhesion of polymers to the autoclave wall ot impelier was observed.
B = Slight adhesion of polymers to the autociave wall or impeller was observed.
C= Extensive adhesion of polymers to the autoclave wall or impelier was observed.
*10: iBUAH = Diiscbutytaluminum hydnde
*11: EfAL = Triethylaluminum
*12: nHexaAl = Tri-normal-hexylaluminum
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[Table 9]

*1: ELAI(OEL) = Diethylaluminum ethoxide
*3: Method (1) = Components (B) and (C) were pre-mixed and charged into the polymerization vessel.
*10: iBu,AlH = Diisobutylaluminum hydiide
*11: ELAI = Tristhylaluminum

*12: nHex;Al = Tri-nommal-hexylaluminum
*13: Activity ratio when that of Comparative Example 15-2 is 100%.
*14: Activity ratio when the activity of the example in which no component (C) is used is 100%.

Table 9 Polymerization method (2) Evaluation of polymerization activity
Catalyst (A ‘Comonomer f- (B)+(C) (B-? +(C) mti‘x ing ratiol)(in
atalys ~ . + bolymerization vesse
y ) lr;el-xene Component {B) [Component (C) Component (B) |Component (C).
Name g Charge method jmg mg
Comparalive |, 0.41 20 Chemistat 2500 [None - 7.00 0.00
Example 15-2 (i) ) ) )
Example 27-2  [(iii) 0.32 20 Chemistat 2500 [iBuAlH Method (1) [7.00 3.50
Example 28-2  ((iii) 0.42 20 Chemistat 2500 [iBu,AlH ™ Method (1)  [7.00 5.78
Example 29-2  [(iii) 0.42 20 Chemistat 2500 |[Et, Al Method (1)*°  [7.00 3.50
Example 30-2  [(iii) 0.43 20 Chemistat 2500 [Et;Al Method (1)*°*  |7.00 4.67
Example 31-2  |(iii) 0.45 20 Chemistat 2500 [iBu,AlH ™ Method (1)*°  [7.00 8.75
Example 32-2 [(ii}) 0.43 20 Chemistat 2500 jnHexsAl 2 Method (1)**  |7.00 3.50
Example 33-2  |(vii) 0.35 20 Chemistat 2500 [ELAKOEY'  [Method () ]7.00 3.50
) 1 (©yB) C)(B) | (C)(B)
Activity ratio Weight ratio Méia)r(ra)tio Molar ratio

Comparative Example 15-2| 100% " 0.00 0.00 0.00

Example 27-2 1M7% " 0.50 1.01 1.01

Example 28-2 M7% ° 0.83 1.67 1.67

Example 29-2 113% ° 0.50 1.26 1.26

Example 30-2 112% ° 0.67 1.68 1.68

Example 31-2 113% 1.25 2.52 2.52

Example 32-2 133% 1° 0.50 1.01 1.01

Example 33-2 129% 0.50 1.01 1.01
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[Table 10]

Table 10 Polymerization method (2)

Evaluation of

polymerization activity

| Catalyst (A)
Narme g Comonomﬂe}: 1-hexene Component (B) Component (C) (B)+C)
- Charge method
Comparative Example 16 | ~ (i) | 0.43 20 AMIET 105 ELAKOEL Method (1)*°
‘Comparative Example 17 | (i) | 0.45 20 EPAN 720 Et,AI(QEf)" Method (1)*°
Comparative Example 18 | (i) | 0.48 20 EMULGEN 108 ELAIOEY) Method (1)*°
Comparative Example 19 | (i) | 0.47 20 Electro-stripper EA EtAIOEY) Method (1)*°
Comparative Example 20 | (ii)) 0.4 20 Electro-stripper EA-7 EtAI(OE)" Method (1)*°
Comparative Example 21 (i) 0.45 20 Costelan AS 100 EtLAI(OE) Method (1)*°
Comparative Example 22 | (i) | 0.53 20 Costelan AS 100 nHex,Al ? Method (1)~

(B) + (C) mixing ratio (in
polymerization vessel} . T Component(C)/(B)
______ Component (B) | Component (C) Activity ratio
mg mg Weight ratio

Comparative Example 16 7.0 3.5 91% 0.50
Comparative Example 17 14.0 3.5 95% 0.25
Comparative Example 18 7.0 3.5 85% 0.50 B
Comparative Example 19 7.0 7.0 78% 1.00
Comparative Example 20 7.0 3.5 94% 0.50
Comparative Example 21 7.0 3.5 92% 0.50
Comparative Example 22 7.0 3.5 96% 0.50

*1: ELAIOER) = Diethylaluminum ethoxide
*3: Method (1) = Components (B} and (C) were pre-mixed and charged into the polymerization vessel.
*12: nHexaAl = Tri-nommal-hexylatuminum
*15: Activity ratio when the aclivity of the example it which no component (C) is used is 100%.
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Industrial Applicability
[03€62)
According to the present invention, olefin

{co)polymerization 1is conducted in a polymerization vessel
containing both an aliphatic amide (B) and an organocaluminum
compound (cy. Since this reduces the decrease in
polymerization activity of the olefin and effectively ensures
the flowability inside the polymerization vessel without
decreasing the production rate, thereby preventing adhesion
of polymers to the vessal wall or impeller, long-term stable
operation can be achieved in high activity and an olefin
polymexr having good particle properties can be produced.
[0363}

The production method is applicable to a wide rangs of
processes, such as suspension polymerization, solution

polymerization and gas-phase polymerization.
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Claims

1. A method for producing an olefin polymer, comprising (co)polymerizing at
least one olefin selected from the group consisting of ethylene and o-olefins having 3
to 20 carbon atoms in a polymerization vessel in the presence of

(A)  asolid catalyst component for olefin polymerization,

(B)  an aliphatic amide, and

(C)  an organocaluminum compound,

wherein the aliphatic amide (B) and the organoaluminum compound (C) are

preliminarily mixed and then added to the polymerization vessel.

2. The method for producing an olefin polymer according to claim 1, wherein the
aliphatic amide (B) is represented by general formula (I) below:
(CoHomn CON(CH,CHOH), (D),

in the general formula (1), m denotes an integer of 1 to 30.

3. The method for producing an olefin polymer according to claim 1, wherein the
organoaluminum compound (C) is represented by general formula (II) below:

R* LAI(OR"),H,  (II)

in general 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 05n<3, p is 0=p<3,

and m-+n+p=3.

4, The method for producing an olefin polymer according to claim 1, wherein the
molar ratio, (C)/(B), of the organoaluminum compound (C) to the aliphatic amide (B)
is 0.01 to 4.0.

5. The method for producing an olefin polymer according to claim 1, wherein the
molar ratio, (C)/(B), of the organoaluminum compound (C) to the aliphatic amide (B)

15 0.01 to 3.5.

6. The method for producing an olefin polymer according to claim 1, wherein the
molar ratio, (C)/(B), of the organoaluminum compound (C) to the aliphatic amide (B)

is (C)/(B)=0.01t03.2.
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7. The method for producing an olefin polymer according to claim 1, wherein the
molar ratio, (C)/(B), of the organoaluminum compound (C) to the aliphatic amide (B)
is 0.01 to 3.0.

8. The method for producing an olefin polymer according to claim 1, wherein the
molar ratio, (C)/(B), of the organoaluminum compound (C) to the aliphatic amide (B)
is 0.2 10 2.8.

9. The method for producing an olefin polymer according to claim 1, wherein the
molar ratio, (C)/(B), of the organocaluminum compound (C) to the aliphatic amide (B)

15 0.3 t0 2.5.

10.  The method for producing an olefin polymer according to claim 1, wherein the
solid catalyst component for olefin polymerization (A) contains
(A-1) a group 4 transition metal compound having a cyclopentadienyl
skeleton,
(A-2) at least one compound selected from
(a) an organometal compound,
(b) an organoaluminoxy compound, and
(c) a compound that forms an ion pair by reacting with (A-1), and

(A-3) a particulate carrier.

11.  The method for producing an olefin polymer according to claim 1, wherein the

(co)polymerization is conducted in a suspension, a solution, or a gas phase.
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