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DESCRIPTION 

METHOD FOR PRODUCING OLEFIN POLYMER 

5 Technical Field 

[0001] 

The present invention relates to methods for producing 

olefin polymers. In particular, the present invention 

relates to a method for producing an olefin polymer, with 

10 which an olefin polymer having good particle properties can 

be produced in high activity and contamination inside 

polymerization vessels such as on vessel walls and impellers 

can be reduced. 

Background Art 

15 [0002] 

Olefin polymers such as polyethylene, polypropylene, 

ethylene/a-olefin copolymers, and propylene/a-olefin 

copolymers are produced by (co)polyrnerizing olefins in the 

presence of an olefin polymerization catalyst such . as a 

20 metallocene-based solid catalyst composed of a solid catalyst 

containing a metallocene compound of a group 4 metal such as 

zirconium and an. organoaluminum component, for example. 

'[0003] 

However, in some cases, slurry polymerization of olefins 

25 in the presence of such a 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 wail, thereby failing to achieve long-

term stable operation. Gas-phase polymerization of olefins 

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

a fluiaized bed reactor in some cases produces polymer masses 

and causes sheeting of polymers in the fluidized bed and 

decreases the flowability of polymer particles, thereby 

causing an inhomogeneous polymerization state in the 

10 fluidized bed and failing to achieve stable long-term 

continuous operation. 

[0004] 

Chemical systems such as petroleum distillation refinery 

plants and polyolefin manufacturing plants suffer from 

15 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] 

20 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 flowing environment 

field for polyolefin production. However, according to this 

25 method, the activity of the polymerization catalyst used in 
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polyolefin production decreases and the catalyst cost 

increases. PTL 2 discloses polymerization process that uses 

a catalyst constituted by a solid catalyst prepared by olefin 

prepolymerization and a surfactant supported on the solid 

5 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 olefins. 

However, although these techniques offer some effects of 

preventing adhesion of polymers to the impeller and vessel 

10 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 

15 Patent Literature 

[0006] 

PTL 1: Japanese Unexamined Patent Application Publication No. 

2000-313717 

PTL 2: Japanese Unexamined Patent Application Publication No. 

20 2000-297114 

PTL 3: Japanese Unexamined Patent Application Publication No. 

2000-327707 

Summary of the Invention 

Technical Problem to be solved 

25 [0007] 
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An object of the present invention is to provide a 

method for producing an olefin polymer with which an olefin-

based polymer having good particle properties can be produced 

in high activity, contamination inside the polymerization 

5 vessel, such as on a vessel wall or an impeller, can be 

effectively prevented, ana stable long-term operation is 

possible. 

Solution to the Problem 

[0008] 

10 A method for producing an olefin polymer according to 

the present invention is characterized in that 

in the presence of 

(A) a solid catalyst component for olefin polymerization, 

{B} an aliphatic amide, and 

15 (C) an organoaluminum compound, 

at least one olefin selected from the group consisting 

of ethylene and a-olefins having 3 to 20 carbon atoms is 

(co)polymerized in a polymerization vessel. 

[0009] 

20 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. 

25 [0010] 
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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] 

5 (CmHzjwiCO) (CHjCHaOH) a (I) 

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

According to the method for producing an olefin polymer 

of the invention, the organoaluminum compound (C) is 

preferably represented by general formula (II) below: 

10 [0012] 

RamAl (ORb) nHp (II) 

In. the formula, Ra and Rb may be the same as or different from 

each other and each denote a hydrocarbon group having 1 to 20 

and preferably 1 to 4 carbon atoms; ra, n and p satisfy 

15 t'nerlations; 0 < m < 3; 0 < n < 3, 0 < p < 3, and m + n + p ~ 

3. 

[0013] 

According to the method for producing an olefin polymer 

of the invention, the addition ratio {molar ratio), (C)/(B), 

20 of the organoaluminum 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. 

25 [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 

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

to 12 in the periodic table, 

(A-2) at least one compound selected from 

(a) an organometal compound, 

(b) an organoaluminoxy compound, and 

10 <c) a compound that forms an ion pair by reacting with 

(A-l), and 

(A-3) a particulate carrier. 

[0015] 

According to the method for producing an olefin polymer 

15 of the present invention, the (co)polymerization is 

preferably conducted in a suspension, a solution, or a gas 

phase. 

Advantageous Effects of Invention 

[0016] 

20 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 

as on a vessel wall or an impeller can be effectively 

25 prevented, heat spots can be suppressed during polymerization, 
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sheeting and generation of polymer masses can be prevented, 

ana stable long-term olefin polymerization operation is 

achieved. 

[0017] 

5 In other words, according to the present invention, 

(co5 polymerization of olefins is conducted in a 

polymerization vessel containing both the aliphatic amide (B) 

and the organoaluminum compound (C) so that the decrease in 

polymerization activity of olefins is suppressed, the 

10 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-tern stable operation is 

possible with high activity, and an olefin polymer having 

15 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, solution polymerization, or gas-

20 phase polymerization. 

Brief Description of Drawings 

[0019] 

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

polymerization method (1) for evaluating the condition of a 

25 polymerization vessel inner wall during (co)polymerization in 
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Examples and Comparative Examples. 

[Fig. 2] Fig. 2 shows a scheme of a process of a 

polymerization method (2} for evaluating polymerization 

activity in Examples and Comparative Examples. 

5 [Fig. 3j 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. 

[Fig. 4j Fig. 4 include images that show the extent of 

10 polymer adherence to the autoclave inner wall at respective 

evaluation ratings. Fig. 4-a is an image showing a rating C 

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

Fig. 4-c is an image showing a rating A (Excellent). 

Description of Embodiments 

15 [0020] 

The present invention will now be described in specific 

detail. 

[0021] 

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

20 is used to include both polymerization and copolymerization 

in its meaning. In the present invention, the word "polymer" 

may be used to represent not only a homopolymer but also a 

copolymer. 

[0022] 

25 In the olefin polymer production method of the present 
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invention, (co)polymerization of olefins is conducted in the 

presence of- {h) a solid catalyst component for olefin 

polymerization, (B) an aliphatic amide, and (C) an 

organoaluminum compound. These components are individually 

5 described first. 

[0023] 

(A) Solid catalyst component for olefin polymerization 

Examples of the solid catalyst component for olefin 

polymerization (A) include solid catalyst components that 

10 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 transition 

metal complex-based catalyst component in which a compound of 

group 4 to 6 transition metal in the periodic table is 

15 supported on a particle-shaped carrier, a solid titanium-

based catalyst component composed of a solid titanium 

catalyst component and an organoaluminum compound, and a so-

called Phillips catalyst component containing a chromium 

compound that can be oxidized into chromium trioxide, the 

20 chromium compound being supported on an inorganic oxide solid 

such as silica. 

[0024] 

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

catalyst component that belongs to a carrier-supported-type 

25 transition metal complex-based catalyst component is 
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preferred. In particular, a carrier-supported-type 

metallocene catalyst component that contains (A-l) a compound 

of group 4 transition meta.1 in the periodic table having a 

cyclopentadienyl skeleton, (A-2) at least one compound 

5 selected from (a) an organic metal compound, (b) an 

organoaluminoxy compound, and (c) a compound that forms an 

ion pair by reacting with the compound of group 4 transition 

metal in the periodic table having a cyclopentadienyl 

skeleton, and (A-3) a particulate carrier is preferable. A 

10 carrier-supported-type metallocene catalyst component that 

contains (A-l) a compound of group 4 transition metal in the 

periodic table having a cyclopentadienyl skeleton, (A-2) an 

organoaluminoxy compound, and (A-3) a particulate carrier is 

more preferable. 

15 - Carrier-supported-type transition metal complex-based 

catalyst component 

Next, a carrier-supported-type transition metal complex-

based catalyst component favorable for use as the solid 

catalyst component for olefin polymerization (A) in the 

20 present invention is described. 

[0025] 

The carrier-supported-type transition metal complex-

based catalyst component used as the component (A) of the 

present invention is preferably composed of 

25 (A~l) a compound of group 4-6 transition metal in the 
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periodic table, 

(A-2) at least one compound selected from 

(a) an organometal compound, 

(b) an organoaluminoxy compound, and 

5 (c) a compound that forms an ion pair by reacting 

with {A-l}, and 

(A-3) a particulate carrier. 

Individual components (A-l) to (A-3) are described below. 

[0026} 

10 [(A-l) Compound of group 4-6 transition metal in the 

periodic table] 

The transition metal compound used in the present 

invention is not particularly limited and may be any known 

compound of group 4-6 transition metal in the periodic table 

15 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. 

20 [0027] 

A halogenated, alkylated, or alkoxylated compound of 

group 4 transition metal in the periodic table or a cross-

linking or non-cross-linking metallocene compound of a group 

4 transition metal in the periodic table is more preferred. 

25 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, dimethyltitanium dichloride, 

tetrabenzyltitanium, tetrabenzylzirconium, and 

5 tetrabutoxytitanium. 

[0028] 

-Among the transition metal compounds listed as examples 

in the description above, a cross-linking or non-cross-

linking metallocene compound is particularly preferable from 

10 the viewpoint of polymerization activity, etc. The cross-

linking or non-cross-linking metallocene compound is a 

compound of group 4 transition metal in the periodic table 

having a cyclopentadienyl skeleton and examples thereof 

include compounds represented by general formula (111) below: 

15 [0029] 

MLX (III) 

In general formula (III), M denotes a group 4 transition 

metal in the periodic table, e.g., zirconium, titanium or 

hafnium. 

20 [0030] 

L 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 C1-C12 hydrocarbon group, an 

2 5 alkoxy group, an aryloxy group, a halogen atom, a 
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trialkylsilyl group, -S03R (where R is a C1-C8 hydrocarbon, 

group which may have a substituent such as a halogen) , or a 

hydrogen atom. 

[0031] 

5 In the formula, x 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 

10 cyclopentadienyl groups such as a methylcyclopentadienyl 

group, a dimethylcyclopentadienyl group, a 

trimethylcyclopentadienyl group, a 

tetramethylcyclopentadienyl group, a 

pentamethylcyclopentadienyl group, an ethylcyclopentadienyl 

15 group, a methylethylcyclopentadienyl group, a 

propylcyclopentadienyl group, a methylprcpylcyclopentadienyl 

group, a butylcyclopentadienyl group, a 

methylbutylcyclopentadienyl group, and a 

hexylcyclopentadienyl group; an indenyl group; 4,5,6,7-

20 tetrahydroindenyl group; and a fluorenyl group. These groups 

may be substituted with a halogen atom, a trialkylsilyl group, 

etc. 

[0033] 

Among these ligands that coordinate to the transition 

25 metal, an alkyl-substituted cyclopentadienyl group is 
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particularly preferable. When a compound represented by 

general formula (III) above contains two or more groups 

having a cyclopentadienyl skeleton, two of the groups having 

a cyclcpentadienyl skeleton may be bonded with each other 

5 through an alkylene group such as ethylene and propylene; an 

alkylidene group such as isopropylidene and 

diphenylmethylene; a silylene group; or a substituted 

silylene group such as a dimetnylsilylene group, a 

diphenylsilylene group, and a methylphenylsilylene group. 

10 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-C12 hydrocarbon 

15 groups such as alkyl groups, e.g., a methyl group, an ethyl, 

group, a 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 

20 and a neophyl group. 

[ 0 0 3 5 j 

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. 

25 [0036] 
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Examples of the halogen include fluorine, chlorine, 

bromine, and iodine. Examples of the ligand represented by -

SO3R include a p-toluenesuifonate group, a methanesulfonate 

group, and a trifluoromethanesulfonate group. 

5 [ 0037 3 

The compound represented by the general formula (III) 

above is more particularly a compound represented by a 

general formula (III') below when the valence of the 

transition metal is A, for example. 

10 [0038] 

R1R2R3R4M (ill*) 

(In the general formula (III'), M denotes zirconium, 

titanium or hafnium; R1 denotes a group having a 

cyclopentadienyl skeleton; R2, R3, and R4 may be the same or 

15 different and each denote a group having a cyclopentadienyl 

skeleton, an alkyl group, a cycloalkyl group, an aryl group, 

an aralkyl group, an alkoxy group, an aryloxy group, a 

halogen atom, a trialkylsilyl group, -SO3R, or a hydrogen 

atom.) 

20 [0039] 

In the invention, (A-l) is preferably a transition metal 

compound represented by the general formula (III') in which 

one of R2, R3, and R4 denotes a group having a 

cyclopentadienyl skeleton, e.g., a transition metal compound 

2 5 in which R1 and R2 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 

5 group, or the like. R3 and R4 each denote an alkyl group, a 

cycloalkyl group, an aryl group, an aralkyl group, an alkoxy 

group, an aryloxy group, a halogen atom, a trialkyisilyl 

group, -SO3R, or a hydrogen atom. 

[0040] 

10 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-toluenesulfonate), bis(4,5,6,7-

tetrahydroindenyl)zirconium dichloride, 

15 bis(fluorenyl)zirconium dichloride, 

ethylenebis (indenyl)zirconium dichloride, 

ethylenebis (.indenyl) zirconium dibromide, 

ethylenebis (indenyl)dimethylzirconium, 

ethylenebis (indenyl)diphenylzirconium, 

20 ethylenebis(indenyl)methyl zirconium monochloride, 

ethylenebis(indenyl)zirconium bis(methanesulfonate), 

ethylenebis(indenyl)zirconium bis(p-toluenesulfonate), 

ethylenebis(indenyl)zirconium bis(trifluoromethanesulfonate), 

ethylenebis(4,5,6,7-tetrahydroindeny1)zirconium dichloride, 

25 isopropylidene(cyclopentadienyl-fluorenyl)zirconium. 
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dichloride, isopropylidene(cyclopentadienyl-

rnetby 1 cyclopentadienyl) zirconium dichloride, 

dimethylsiiylenebis(cyclopentadienyl) zirconium dichloride, 

dimethylsiiylenebis(methylcyclopentadienyl)zirconium 

5 dichloride, 

dimethylsiiylenebis(dimethylcyclopentadienyl)zirconium 

dichloride, 

dimethylsiiylenebis(trimetbylcyclopentadienyl)zirconium 

dichloride, dimethylsiiylenebis(indenyl)zirconium dichloride, 

10 dimethylsiiylenebis(indenyl)zirconium 

bis(trifluorcmethanesulfonate), rac-dimethylsilylenebis{1—(2— 

methyl-4,5-acenaphthocyclopentadienyl) }zirconium dichloride, 

rac-dimethylsilylenebis{1-(2-methyl-4, 5-

benzoindenyl)}zirconium dichloride, rac-

15 dimethylsiiylenebis{1-(2-methyl-4-isopropyl-7-

methylindenyl)}zirconium dichloride, rac-

dimethylsilylenebis {I - (2-methyl-4~phen.ylindenyl) } zirconium 

dichloride, rac-dimethylsilylenebisI1-(2-

methylindenyl)}zirconium dichloride, 

20 dimethylsiiylenebis(4, 5, 6, 7-tetrahydroindenyl)zirconium 

dichloride, dimetbylsilyiene(cyclopentadienyl-

fluorenyl)zirconium dichloride, 

diphenylsilylenebis(indenyl)zirconium dichloride, 

methylphenylsilylenebis(indenyl)zirconium dichloride, 

25 bis(cyclopentadienyl)zirconium dichloride, 
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bis(cyclopentadienyl)zirconium dibromide, 

bis(cyclopentadienyl)methylzirconium monochloride, 

bis(cyclopentadienyl)ethylzirconium monochloride, 

bis(cyclopentadienyl)cyclohexylzirconium monochloride, 

5 bis(cyclopentadienyl)phenylzirconium monochloride, 

bis (cyclopentadienyl)benzylzirconium monochloride, 

bis(cyclopentadienyl)zirconium monochloride monohydride, 

bis(cyclopentadienyi)methylzirconium monohydride, 

bis(cyclopentadienyl)dimethylzirconium, 

10 bis(cyclopentadienyl)diphenylzirconium, 

bis(cyclopentadienyl)dibenzylzirconium, 

bis(cyclopentadienyl)zirconium methoxychloride, 

bis(cyclopentadienyl)zirconium ethoxychloride, 

bis(cyclopentadienyl)zirconium bis(meth&nesulfonate), 

15 bis(cyclopentadienyl)zirconium bis(p-toluenesulfonate), 

bis(cyclopentadienyl)zirconium bis(trifluoromethanesulfonate), 

bis(methylcyclopentadienyl)zirconium dichloride, 

bis(dimethylcyclopentadienyl)zirconium dichloride, 

bis(dimethylcyclopentadienyl)zirconium ethoxychloride, 

20 bis(dimethylcyclopentadienyl)zirconium 

bis(trifluoromethanesulfonate), 

bis(ethylcyclopentadienyl)zirconium dichloride, 

bis (methylethylcyclopentadienyl)zirconium dichloride, 

bis(propylcyclopentadienyl)zirconium dichloride, 

25 bis (rnethylpropylcyclopentadienyl) zirconium dichloride, 
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bis(butylcyclopentadienyl)zirconium dichloride, 

bis (methylbutylcyclopent.adien.yl) zirconium dichloride, 

bis(methylbutylcyclopentadienyl)zirconium 

bis(methanesulfonate), 

5 bis(trimethylcyclopentadienyl)zirconium dichloride, 

bis(tetramethyicyclopentadienyl)zirconium dichloride, 

bis(pentamethylcyclopentadienyl)zirconium dichloride, 

bis(hexylcyclopentadienyl)zirconium dichloride, and 

bis(trimethylsilylcyclopentadienyl) zirconium dichloride. 

10 [0041] 

In the examples listed above, the disubstituted 

cyclopentadienyl ring includes a 1,2-substituted 

cyclopentadienyl and a 1,3-substituted cyclopentadienyl and 

the trisubstituted cyclopentadienyl ring includes 1,2,3- and 

15 1,2,4-substituted cyclopentadienyl. Alkyi groups such as 

propyl and butyl include isomers such as n-, i-, sec-, and 

tert-isomers. 

[00421 

In the present invention, a transition metal compound in 

20 which zirconium metal 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 

25 Japanese Unexamined Patent Application Publication Nos. H3-
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9913, H2-131488, H3-21607, H3-106907, H3-188092, H4-69394, 

and H4-300867 and W001/27124A1 may also be used. 

[0043] 

The transition metal compound may be a transition metal 

5 compound represented fay a general formula (IV) below 

described in Japanese Unexamined Patent Application 

Publication No. Hll-315109, 

[0044] 

[Chem. 1] 

[0045] 

In the formula, M denotes a group 4-6 transition metal 

atom in the periodic table, 

ra denotes an integer of 1 to 6, and 

15 R1 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-containing group, a 

20 silicon-containing group, a germanium-containing group, or a 
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tin-containing group. Two or more of R1 to R5 may be bonded 

with each other to form a ring. 

When m is 2 or more, two of the groups denoted by R1 to 

R6 may be bonded with each other (however, R1 is never bonded 

5 to R:) . 

The subscript n is a number that satisfies the valence 

of M. 

X denotes a hydrogen atom, a halogen atom, a hydrocarbon 

group, an oxygen-containing group, a sulfur-containing group, 

10 a nitrogen-containing group, a boron-containing group, an 

aluminum-containing group, a phosphorus-containing group, a 

halogen-containing group, a heterocyclic compound residue, a 

silicon-containing group, a germanium-containing group, or a 

tin-containing group. When n is 2 or more, the groups 

15 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 carrier-

supported-type transition metal complex-based catalyst 

20 component is at least one compound selected from (a) an 

organic metal compound, (b) an organoaluminoxy compound, and 

(c) a compound that forms an ion pair by reacting with (A-l). 

(a) Organometal compound 

Organometal compounds that contains metal elements of 

25 group 1, 2, 12, and 13 in the periodic table represented by 
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general formulae (V), (VI), and (VII) below are used as the 

(a) organometal compound used in the present invention. 

[0046] 

An organoaluminum compound represented by 

5 RV1 (ORb)nHpXq (V) 

In the formula, Ra and Rb may be the same or different and 

each denote a hydrocarbon group having 1 to 15 and preferably 

1 to 4 carbon atoms, X denotes a halogen atom, m, n, p and q 

satisfy the relations; 0 < rn < 3, 0 < n < 3, 0 < p < 3, 0 < q 

10 < 3, and m+n + p + q = 3. Examples of such a compound 

include trimethylaluminum, t riefc hy.1. aluminum, 

triisobutylaluminum, and diisobutylaluminum. hydride. 

[0047] 

An alkylated complex of aluminum and a group 1 metal in 

15 the periodic table represented by a general formula 

M2A1R% (VI) 

In the formula, M2 denotes Li, Na, or K and Ra denotes a 

hydrocarbon group having 1 to 15 carbon atoms and preferably 

1 to 4 carbon atoms. Examples of such a compound include 

20 LiAl (C2H5) 4 and LiAl (C?His) 4. 

[0048] 

A dialkyl compound of a group 2 or 12 metal in the 

periodic table represented by general formula 

R3RbM3 (VII) 

25 In the formula, Ra and RD may be the same or different and 
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each denote a hydrocarbon group having .1 to 15 carbon atoms 

and preferably 1 to 4 carbon atoms, and M3 denotes Mg, Zn, or 

Cd. 

[0049] 

5 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) Organoaluminoxy compound 

A known aluminoxane may be used as the organoaluminoxy 

10 compound. Specific examples thereof include compounds 

represented by general formulae (VIII) and/or (IX). 

[0050] 

[Chem. 2] 

R—(~AI— O 

R (VIII) 
15 [0051] 

[Chem. 3] 

{~A1—O-)" n 

(i x) 

[0052] 
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In general formulae (VIII) and (IX), R denotes a hydrocarbon 

group having 1 to 10 carbon atoms and n denotes an integer of 

2 or more. 

Methylalurninoxanes represented by general formulae 

5 (VIII) and (IX) with R denoting a methyl group and n denoting 

3 or more and preferably 10 or more are preferred as the 

organoaluminoxy compound. Slight amount of organoaluminum 

compounds cotianed in these aluminoxanes may cuase no problem. 

An organoaluminoxy compound insoluble in benzene, which is, 

10 for example, described in Japanese Unexamined Patent 

Application Publication No. 2-78687, may also be used as the 

organoaluminoxy compound. Organoaluminoxy compounds 

described in Japanese Unexamined Patent Application 

Publication No. 2-167305, and aluminoxanes having two or more 

15 types of alkyl groups and the like described in Japanese 

Unexamined Patent Application Publication Nos. 2-24701 and 3-

103407 are also suited for the use. 

[0053] 

Such known aluminoxanes can be produced by the methods 

20 (1) to (3) below, for example, and are usually obtained as 

solutions in hydrocarbon solvents. 

(1) A method that includes adding an organoaluminum compound, 

such as trialkylalumimim, to a hydrocarbon medium suspension 

of a compound containing adsorbed water or a salt containing 

25 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 

organoaluminum compound to react with adsorbed water or 

crystal water. 

5 (2) A method that includes causing water, ice, or steam to 

directly act on an organoaluminum compound, such as 

trialkylaluminum, in a medium such as benzene, toluene, ethyl 

ether, and. tetrahydrofuran. 

(3) A method that includes causing an organic tin oxide, 

10 such as dimethyltin oxide and dibutyltin. oxide, to react with 

an organoaluminum compound such as trialkylaluminum in a. 

medium such as decane, benzene, and toluene. 

£005 4} 

The aluminoxanes may contain a sligt amount of 

15 organometal components. Solutions of aluminoxanes that have 

been recovered may be subjected to distillation to remove the 

solvents or unreacted organoaluminum compounds and then the 

products may be used again by dissolving in solvents. 

[0055] 

20 Specific examples of the organoaluminum compounds used 

in preparing aluminoxanes include trialkylaluminum such as 

trimethylaluminum, triethylaluminum, tripropylaluminum, 

triisopropylaluminurn, tri-n-butylaluminum, 

triisobutylaluminum, tri-sec-butylaluminum, tri-tert-

25 butylaluminum, tripentylaluminum, trihexylaluminum, 
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trioctylaluminum, and tridecylaluminum; tricycloalkylalurainum 

such as tricyclohexylalurninum and tricyclooctylalurrdnum; 

dialkylaluminum halides such as dimethylaluminum chloride, 

diethylaluminum chloride, diethylaluminum bromide, and 

5 diisobutylaluminum 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. 

10 [0056] 

Among these, trialkylaluminum and tricycloalkylalurainum 

are particularly preferred. An isoprenylaluminum represented 

by a general formula (X) below may be used as the 

organoaluminum compound: 

15 (i-C4H9)xAly{C5Hio>z (X) 

In the general formula (X) , x, y, and z each denote a 

positive number and z > 2x. 

[0057] 

The above-described organoaluminum compounds may be used 

20 alone or in combination of two or more. Examples of the 

solvent used in preparing aluminoxanes include aromatic 

hydrocarbons such as benzene, toluene, xylene, cumene, and 

cyrnene, aliphatic hydrocarbons such as pentane, hexane, 

heptane, octane, decane, dodecane, hexadecane, and octadecane, 

25 alicyclic hydrocarbons such as cyclopentane, cyclohexane, 
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cyclooctane, and methylcyclopentane, petroleum fractions such 

as gasoline, kerosene, and light gas oil, and halides of the 

above-described aromatic, aliphatic, and alicyciic 

hydrocarbons and more particularly chlorides and bromides 

5 thereof. Ethers such as ethyl ether and tetrahydrofuran may 

also be used. Among these solvents, aromatic hydrocarbons 

are particularly preferable. 

[0058] 

The organoaluminoxy compounds such as aluminoxanes and 

10 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-l) 

Examples of the compound that forms an ion pair by 

reacting with the group 4-6 transition metal compound (A-l) 

15 according to the present invention (hereinafter this compound 

is referred to as "ionized ionic compound") include Lewis 

acids, ionic compounds, borane compounds, and carborane 

compounds described in Japanese Unexamined Patent Application 

Publication Nos. Hl-501950, Hl-502036, H3-179005, H3-179006, 

20 H3-207703, and H3-207704 and USP No. 5321106. Examples of 

the compound further include heteropoly compounds and isopoly 

compounds. Such ionized ionic compounds may be used alone or 

in combination of two or more. 

[0059] 

25 Among the organometal compound (a), the organoaluminoxy 



SF-2240 
- 28 -

compound, (b) , and the compound that forms an ion pair by 

reacting with (A-l) (C) from which the compound (A-2) is 

selected, the organoaluminoxy compound (b) is particularly 

preferable in the present invention. 

5 [0060-J 

[(A-3) Particulate carrier] 

Specific examples of the particulate carrier (A-3) 

include inorganic metal oxide carriers such as SiOi, A120J, 

MgO, Zz02r TiOa, B203, CaO, ZnO, BaO, Th02, and mixtures 

10 thereof, e.g., Si02~Mg0, Si02-Al203, Si02-Ti02, Si02-V205, Si02-

Cr203/ and Si02-Ti02-Mg0, inorganic chlorides carriers such as 

MgCl2, Mg3r2, MnCl2, and MnBr2, and organic carriers such as 

polyethylene, polypropylene, poly-l-butene, poly-4-methyl-l-

pentene, and styrene-d.ivinylbenz.ene copolymers. Clays, clay 

15 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 

20 preferably in the range of 3 to 200 jxm. Such carriers are 

fired at 100°C to I000°C and preferably 150°C to 700°C 

according to needs and used. 

[0062] 

The inorganic chlorides may be used as they are or after 

25 being pulverized in a ball mill or a vibrating mill. An 
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inorganic chloride may be dissolved in a solvent such as 

alcohol and then precipitated into fine particles with a 

precipitating agent. 

[0063] 

5 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 

a crystal structure including layers that are constituted by 

ion bonding and stacked in parallel with each other with weak 

10 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 synthetic products. 

Examples of the clay, clay mineral, and ion exchanging 

15 layered compound include clays, clay minerals, and ion 

crystal compounds having layered crystal structures such as a 

hexagonal closest packing structure, an antimony structure, a 

CdC.lz structure, and a Cdl2 structure. Examples of such clays 

and clay minerals include kaolin, bentonite, kibushi clay, 

20 gairome clay, allophane, hisingerite, pyrophylite, micas, 

montmorillonites, vermiculite, chlorites, palygorskite, 

kaolinite, nakhlite, dickite, and halloysite. Examples of 

the ion exchanging layered compound include crystalline acid 

salts of multivalent metals such as a-Zr (HAsC4) 2 'H2O, a-

25 Zr (H.PO4) a-Zr (KP04)2*3H20r a-Ti{HP04)2r a-Ti (HAs0«)2-H20, a-
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Sn(HP04)2-H20, y-Zr{HP04)2, y-Ti (HP04) 2, and y-Ti (NH4P04) 2 ' H20. 

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 

5 impurities adhered 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, ana organic substance 

treatment. 

10 [0064] 

The ion 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 ions with other 

15 bulky ions. Such bulky ions function as pillars that support 

the layered structure and are usually called "pillars". 

Introduction of another substance between layers of the 

layered compound is called "intercalation". Examples of the 

guest compound to be intercalated include cationic inorganic 

20 compounds such as TiCl4 and ZrCl^, metal alkoxides such as 

Ti (OR) 4, Zr (OR) 4, PO{OR)3, and B{0R!3 (R denotes a hydrocarbon 

group or the like), and metal hydroxide ions such as 

[AI13O4 (OH) 24]7+, [Zr4(OR)I4]2+, and [ Fe30 (OCOCH3) 6] *. These 

compounds are used alone or in combination of two or more. 

25 Intercalation of these compounds may be conducted in the 
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presence of a polymer obtained by hydrolysis of a metal 

alkoxide such as Si (OR) 4, A1(0R)3, Ge(0R)4 (R denotes a 

hydrocarbon group or the like), a colloidal inorganic 

compound such as SiO?, or the -like. The pillar may be an 

5 oxide produced by intercalating the metal hydroxide ions 

between layers and performing thermal dehydration. Of these, 

clays and clay minerals are preferable. Montmorillonite, 

vermiculite, pectolite, taeniolite, and synthetic mica are 

particularly preferable. 

10 [0065] 

Examples of the organic compound used in the organic 

carrier include granular or fine particle solids having a 

grain diameter in the range of 1 to 300 pm. As mentioned 

already, specific examples thereof include (co)polymers 

15 produced from a-olefins having 2 to 14 carbon atoms as main 

components, such as ethylene, propylene, 1-butene, and 4-

methyl-l-pentene, (co)polymers produced from vinyl 

cyclohexane and/or styrene as a main component, and modified 

products thereof. 

20 [0066] 

[Carrier-supported-type metallocene-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 

25 in the present invention will now be described. 
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[0067] 

A carrier-supported-type metallocene-based catalyst 

component is a catalyst component in which a raetallocene-

based transition metal compound is supported on a carrier. 

5 Preferably, the catalyst component contains the group 4 

transition metal compound having a cyclopentadienyl skeleton 

(A-l) and the organoaluminoxy compound (b) (A-2) which are 

supported on the particulate carrier (A-3). 

[0068] 

10 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-l), an organoaluminoxy compound 

(b) (A-2), and a particulate carrier (A-3). The order in 

15 which the respective components are brought into contact with 

one another is selected as desired. 

[0069] 

Specific examples of innert hydrocarbon solvents used in 

preparation of the carrier-supported-type metallocene-based 

2C- catalyst component include aliphatic hydrocarbons such as 

propane, butane, pentane, hexane, heptane, octane, decane, 

dodecane, and kerosene; alicyclic hydrocarbons such as 

cyclopentana, cyclohexane, and methylcyclopentane; aromatic 

hydrocarbons such as benzene, toluene, and xylene; 

25 halogenated hydrocarbons such as ethylene chloride, 
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chlorobenzene, and dichloromethane; and mixtures thereof. 

[00701 

In preparing a carrier-supported-type metaliocene'-based 

catalyst component, the amount of the transition metal 

5 compound (A-l) used on a transition metal atom basis is 

usually 0.001 to 1.0 mmol and preferably 0.005 to 0.5 mmol 

and the amount of the organoaluminoxy compound (b) (A-2) used 

on an aluminum atom basis is usually 0.1 to 100 mmol and 

preferably 0-5 to 20 mmol per gram of the particulate carrier 

10 (A-3) . When the organoaluminum compound (C) is used, it is 

used in aft amount of usually O.OOl to 1000 mmol and 

preferably 2 to 500 mmol per gram of the particulate carrier 

(A-3). 

[0071] 

15 The temperature at which the individual components are 

mixed and contacted one another is usually -50°C to 150°C and 

preferably -20°C to 120°C, and the period of contact is 1 to 

1000 minutes and preferably 5 to 600 minutes. 

[0072] 

20 In the carrier-supported-type metallocene-based catalyst 

component obtained as such, about 5 x 10"5 to 10~3 mol and 

preferably 10~5 to 3 x lO*"3 mol of the transition metal 

compound (A-l) on a transition metal atom basis is supported 

and about 10~3 to 10'1 mol and preferably 2 x 10~3 to 5 x 1Q"2 

25 mol of the organoaluminoxy compound (b) (A-2) on an aluminum 
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atom basis is supported per gram of the fine particulate 

support (A-3). 

[0073] 

The solid catalyst component for olefin polymerization 

5 (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}. 

10 [0074] 

The prepolymerized catalyst may include the transition 

metal compound (A-l), the organoaluminoxy compound (b) (A-2), 

and the particulate carrier (A-3). Olefin polymer produced by 

prepolymerization (D) may be included, if needed. 

15 [0075] 

An example of a method for preparing such a 

prepolymerized catalyst is a method that includes 

preliminarily polymerizing a small amount of an olefin with a 

solid catalyst component produced by mixing and bringing into 

20 contact a transition metal compound (A-l), an organoaluminoxy 

compound (b) (A-2), and a particulate carrier (A-3) in an 

innert hydrocarbon solvent or an olefin medium. Examples of 

the innert hydrocarbon solvent used in preparing the 

prepolymerized catalyst are the same as those of the innert 

25 hydrocarbon solvent used in preparing the carrier-supported-
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type metallocene-based catalyst component described above. 

[007 6 j 

The olefin used in prepolymerization contains 100 to 0 

mol% of ethylene, 0 to 4 9 moll of propylene, and 0 to 100 

5 mol% of an olefin having 4 or more carbon atoms, preferably 

100 to 0 mol% of ethylene, 0 to 20 moll 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 m.ol% of 

propylene, and 0 to 80 mol% of an olefin having 4 or more 

10 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. 

[0077] 

Examples of the olefin having 4 or more carbon atoms 

15 include a-olefins having 4 to 20 carbon atoms such as 1-

butene, 1-pentene, 1-hexene, 4-methyl-l-pentene, 1-octene, 1-

decene, 1-dodecene, 1-tetradecene, 1-hexadecene, 1-octadecene, 

and l~eicosene. 

[0078] 

20 Furthermore, cyclopentene, cycloheptene, norfoornene, 5-

methyl-2-norbornene, tetracyclododecene, 2-methyl-1,4,5,8-

dimethano-1,2,3,4,4a,5,8,8a-octahydronaphthalene, styrene, 

vinylcyclohexane, and dienes may also be used. 

[0079] 

25 In preparing the prepolymerized catalyst, usually 0.001 
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to 1.0 mmol and preferably 0.005 to 0.5 mmol of the 

transition metal compound (A-l) on a transition metal atom 

basis is used and usually 0.1 to 100 mmol and preferably 0.5 

to 20 mmol of the organoaluminoxy compound (b) (A-2) on an 

5 aluminum atom basis is used per gram of the particulate 

carrier (A-3) . 

[0080] 

In the prepolymerized catalyst obtained as such, about 5 

x 10"6 to 10"3 mol and preferably 10"5 to 3 x ID-4 mol of the 

10 transition metal compound (A-l) on a transition metal atom 

basis is supported and about 10~3 to 10"1 mol and preferably 2 

x 10~3 to 5 x 10~2 mol of the organoaluminoxy compound (b) (A-

2) on an aluminum atom basis is supported, and about 0.1 to 

500 g, preferably 0.3 to 300 g, and more preferably 1 to 100 

15 g of the olefin polymer (D) produced by prepolymerization is 

supported per gram of the particulate carrier (A-3). 

[0081] 

The solid catalyst component for olefin polymerization 

(A) used in the present invention may contain components 

20 useful for polymerization other than the components described 

above. Such a catalyst for olefin polymerization used in the 

present invention can polymerize the olefin in a high 

polymerization activity. 

[0082] 

25 If needed, the carrier-supported-type metallocene-based 
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catalyst component may contain (E) an organoaluminum compound 

or a nonionic surfactant which is added during synthesis of 

the catalyst or the prepolymerization. 

(E) Organoaluminum compound 

5 Examples of the organoaluminum compound (S) that can be 

used in the present invention as needed include compounds 

represented by general formulae (XI), (XII), and (XIII) below. 

[0083] 

An organoaluminum compound represented by 

10 RaraAl (ORb} DHpXq S XI) 

In the formula, Ra and Rb may be the same or different and 

each denote a hydrocarbon group having 1 to 15 and preferably 

1 to 4 carbon atoms, X denotes a halogen atom, rn, n, p, and q 

satisfy the relations; 0 < m < 3, 0 < n < 3, 0 < p < 3, 0 < q 

15 < 3, and m*n + p + q= 3. 

[0084] 

Examples thereof include tri-n-alkyl aluminum such as 

trimethylalurainum, triethylaluminum, tri-n-butylaluminum, 

tripropylaluminum, tripentylaluminum, trihexylaiurainum, 

20 trioctylaluminum, and tridecylaiuminum; tri-branched alkyl 

aluminum such as triisopropylaluminum, triisobutylaluminum, 

tri-see-butylaluminum, tri-tert-but ylaluminum, tri-2-

methylbutylaluminum, tri-3-methylbutylaluminum, tri-2-

methylpentylaluminum, tri-3-rsethylpentylaluminum, tri-4-

25 methylpentylaluminum, tri-2-methylhexylaluminum, tri-3-
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methylhexylaluminum, and tri-2-ethylhexylalununum; 

tricycloalkylalurainum such as tricyclohexylaluminum and 

tricyclooctylaluminum; triarylaluminum such as 

triphenylaluminum and tritolylaluminum; and dialkylaluminum 

5 hydrides such as diisopropylaluminum hydride and 

diisobutylaluminum hydride. 

[0085] 

A1 kenylaluminurn represented by 

{i-C4H9)KAiy(C5HI0}z (XII) 

10 (In the formula, x, y, and z are each a positive number and z 

> 2x} such as isoprenylaluminum, alkylaluminum alkoxides such 

as isobutylaluminum methoxide, isobutylaluminum ethoxide, and 

isobutylaluminum isopropoxide, dialkylaluminum alkoxides such 

as dimethylaluminura methoxide, diethylaluminum ethoxide, and 

15 aibutylaiuminum butoxide, and alkylaluminum, and 

alkylaluminum sesquxalkoxides such as ethylaluminum 

sesquiethoxiae and butylaluminum sesquibutoxide, 

[0086] 

A partially alkoxylated alkyl aluminum having an average 

20 composition represented by 

Ra2.5Al(ORb)0.s (XIII) 

in the formula, Ra and may be the same or different and 

each denote a hydrocarbon group having 1 to 15 and preferably 

1 to 4 carbon atoms, alkylaluminum aryioxides such as 

25 diethylaluminum phenoxide, diethylaluminum (2,6-di-t-butyl-4-
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methyl phenoxide) , ethylaluminum bis (2, 6~di-t-buty.l~4~methyl 

phenoxide), diisobutylaluminum (2,6-di-t-butyl-4-methyl 

phenoxide), and isobutylaluminum bis(2,6-di-t-butyl-4-methyl 

phenoxide), dialkylaluminum halides such as dimethylaluminum 

5 chloride, diethylaluminum chloride, dibutylaluminum chloride, 

diethylaluminum bromide, and diisobutylaluminum chloride, 

alkylaluminum sesquihalides such as ethylaluminum 

sesquichloride, butyla.lum.inum sesquichloride, and 

ethylaluminum sesquibromide, partially halogenated 

10 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 

15 dihydrides, e.g., ethylaluminum dihyaride and propylaluminum 

di'nydride, and partially alkoxylated and halogenated 

alkylaluminum such as ethylaluminum ethoxychloride, 

butylalurainum butoxychloride, and ethylaluminum ethoxybrornide. 

[0087] 

20 Compounds similar to the above-described organoaluminum 

compound can also be used. Examples thereof include an 

organoaluminum compound including two or1 more aluminum 

compounds bonded through a nitrogen atom. Specific examples 

of such a compound include (C2H5) ?A.1N (C2H5) A3. {C2H5) 2 • 

25 Triethylaluminura and triisobutylaluminum are preferable. 
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[0088] 

When the organoaiurainum compound (E) is used, it is used 

in an amount of usually 0.001 to 1000 mmol and preferably 

0.01 to 500 mmol per gram of the particulate carrier (A-3). 

5 [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 surfactant is used in an amount of 0.1 to 20 

10 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 weight of the solid catalyst component prepared by 

mixing and bringing into contact (A-l), (A-2), and (A-3) with 

one another. 

15 [0090] 

(B) A1iphatic 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 

20 examples of the aliphatic amide (B) include compounds 

represented by general formula (I) below. 

[0091] 

(CJWiCO) N {CH2CK20H) 2 (I) 

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

25 atoms in the alkyl group represented by (CJt,H2m-n5 is in the 



SF-2240 
- 41 -

range of 1 to 30, preferably 6 to 20, and more preferably 8 

to 18. 

[0092] 

Examples of the aliphatic amide (B) suited for use in 

5 the present invention include higher aliphatic amides such as 

lauryl diethanolamide, cetyl diethanolamide, stearyl 

diethanolamide, octyl diethanolamide, nonyl diethanolamide, 

and sec-lauryi diethanolamide. Among these, lauryl 

diethanolamide is preferred. 

10 [0093] 

A large number of ester-type, ether-type, ethoxylate-

type, and polyethylene glycol-type compounds that function as 

nonionic surfactants are know. In this invention, the 

aliphatic amide represented by the general formula (I) above 

15 is particularly preferable to achieve the effects of the 

invention. 

[0094] 

(C) Organoaluminum compound 

While any known organoaluminum can be used without any 

20 limitation as the organoaluminum compound (C) in the present 

invention, compounds represented by the general formula (II) 

below are preferred. 

[0095] 

RViKOR^UHp (ID 

25 In the formula, Ra and Rb 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 

<3, 0 < n < 3, 0 <i p < 3, and rrt -f n + p = 3. 

Specific examples of the compound represented by the 

5 general formula (II) above include tri-n-aikyl aluminum such 

as trimethylaluminum, triethylaluminum, tri-n-butylaluminum, 

t.ripropyI aluminum, tripentylaluminum, trihexylaluminum, 

trioctylaluminum, and tridecylaluminum, tri-branched-

alkylaluminum such as triisopropylaluminum, 

10 triisobutylaluminum, tri-sec-butylaluminum, tri-tert-

butylaluminum, tri-2-methylbutylaluminum, tri-3-

methylbutylaluminum, tri-2-methylpentylaluminum, tri-3-

methylpentylaluminum, tri-4-methylpentylaluminum, tri-2-

methylhexylaluminum, tri-3-methylhexylaluminum, and tri-2-

15 ethylhexylaluminum, tricycloalkylaluminum such as 

tricyclohexylaluminum and tricyclooctylaluminum, 

triarylaluminum such as triphenylaluminum and 

tritolylaiuminum, and dialkylaluminum hydrides such as 

diisopropylaluminum hydride and diisobutylaluminum hydride. 

20 [0096] 

Of the compounds represented by the general formula (II), 

a compound with p denoting 0 represented by the general 

formula (Il-a) below is particularly preferable. 

[0097] 

25 R3mM{0Rb)„ (Il-a) 
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In the general formula (Il-a), Ra denotes a hydrocarbon group 

having 1 to 20 carbon atoms, Rb 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. 

5 Examples of the organoaiurainum compound represented by 

the general formula (Il-a) include trialkylaluminum such as 

trimethylaluminum, triethylaluminum, triisopropylaluminum, 

triisobutylaluminum, trioctylaluminum, and tri-2-

ethylhexyialuminum; alkenylaluminum such as isoprenylaluminum, 

10 and alkoxyaluminum such as dimethylaluminum methoxide, 

diethylaluminum ethoxide, diisobutylaluminum methoxide, 

triethylaluminum, and. triisobutylaluminum. 

[0098] 

Among the organoaluminum compounds represented by the 

15 general formula (Il-a) above, a compound having substituting 

hydrocarbon groups with many carbon atoms, e.g., a compound 

with Ra denoting a C6-C20 hydrocarbon group and Rb denoting a 

C6-C20 hydrocarbon group, is preferable since such a compound 

does not readily cause a decrease in activity of the catalyst 

20 even when it is charged into a polymerization system. A 

compound having substituting hydrocarbon groups with fewer 

carbon atoms, such as a compound with Ra denoting a C1-C4 

hydrocarbon group and Rb denoting a C1-C4 hydrocarbon group, 

is preferred for reducing the cost of the compound since the 

25 molar amount of the compound per unit weight is high and thus 
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the effect of the invention is achieved by addition of the 

compound in a small amount. A compound with Ra denoting a Cl-

C4 hydrocarbon group and Rb denoting a C1-C4 hydrocarbon 

group is favorably used in gas-phase polymerization since the 

5 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 0 or 1. Considering together the cost 

reduction, the activity improving effect, ana operability, a 

compound with Ra denoting a C1-C8 hydrocarbon group and Rb 

10 denoting a C1--C8 hydrocarbon group is preferable and a 

compound, with Ra denoting an ethyl group, Rb denoting an ethyl 

group, ra = 2, and n = 1 is more preferable. 

[0099] 

Production of olefin polymer 

15 According to the method for producing an olefin polymer 

of the present invention, one or more types of olefins 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 organoaluminum compound (C). 

20 [0100] 

The method of adding the solid catalyst component for 

olefin polymerization (A), the aliphatic amide (B) , and the 

organoaluminum compound (C) during the (co)polymerization may 

be freely selected. Examples of the method are as follows. 

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

5 other without or in a solvent and then charging the resulting 

mixture into the polymerization vessel . 

iv) Mixing and bringing into 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. 

10 v) 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 

15 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 one of the methods i) to v) . A preferred 

method is to mix and bring into contact (B) and (C) with each 

20 other without or in a solvent, charge the mixture into the 

polymerization vessel, and add (A) thereto. 

[0102] 

The addition ratio of the organoaluminum compound (C) to 

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

25 ratio (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] 

5 These preferable ranges of the addition ratio slightly 

differ depending on the type of the aliphatic amide (B) and 

the organoaluminum compound (C) in terms of the effect. When 

(B) is represented by (CmH2m+iCO)N {CK2CH2OH) 2, a total of the 

number of CO in the carbonyi group and that of OH in the 

10 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 of the carbonyi group and that of the alcohol 

group in the aliphatic amide. 

15 [0104] 

The weight ratio (C)/(B) is preferably 0 to 3. At 

(C)/(B) = 0.1 to 2.5, the effect is intensified and 

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

to 2. 

20 [0105] 

According to the method for producing an olefin polymer 

according to the present invention, the (co)polymerization 

can be conducted in any of a suspension, a solution, or a gas 

phase. In the present invention, polymerization of olefins 

25 is preferably conducted through slurry polymerization or gas-
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phase polymerization. 

[0106] 

Examples of the innert hydrocarbon medium, used in the 

slurry polymerization include aliphatic hydrocarbons such as 

5 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 ethylene chloride, chlorobenzene, and 

10 dichlorcmethane; and mixtures thereof. Among these innert 

hydrocarbon solvents, aliphatic hydrocarbons and alicyclic 

hydrocarbons are preferred. 

[0107] 

The temperature of olefin polymerization is usually in 

15 the range of -50°C to 150°C and preferably 0°C to 100°C for 

slurry polymerization and usually in the range of 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. 

20 The polymerization may be conducted through a batch operation, 

a semi-continuous operation, or a continuous operation. 

[0108] 

The polymerization can be conducted in two stages or 

more with different reaction, conditions. The molecular 

25 weight of the obtained olefin polymer 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 

5 ethylene and a-olefins having 3 to 20 carbon atoms such as 

ethylene, propylene, 1-butene, 1-pentene, 1-hexene, 4-metbyl-

1-pentene, 1-octene, 1-decene, l~dodecene, 1-tetradecene, 1-

hexaaecene, 1-octadecene, and 1-eicosene. One of these 

olefins raay be used alone or two or more of these olefins raay 

10 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. Examples 

of such copolymerizable monomer include cyclic olefins having 

3 to 20 carbon atoms, e.g., cyclopentene, cycloheptene, 

15 norbornens, 5-methyl-2-norbornene, tetracyclododecene, and 2-

methy1-1,4,5,8-dimethano-l,2,3,4,4a,5, 8,8 a-

octahydronaphthalene. Styrene, vinylcyciohexane, and diene 

may also be used. 

[0110] 

20 Of these, an olefin monomer is preferably used, which 

contains 100 to 0 mol% of ethylene, 0 to 49 mol% of propylene, 

and 0 to 100 mol% of an olefin 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 a-olefin having 4 or more 

25 carbon atoms, more preferably 100 to 20 moi% of ethylene, 0 
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to 20 mol% of propylene, and 0 to 80 rtiol% of an a-olefin 

having 4 or more carbon atoms, and most preferably 100 to 20 

mol% of ethylene and 0 to 80 mol% of an a-olefin having 4 or 

more carbon atoms. In particular, in the present invention, 

5 an ethylene-based polymer containing ethylene as the main 

monomer is preferably produced. The ethylene-based polymer 

is preferably a (co)polymer containing 50 mol% or more of the 

ethylene component and, if needed, an a-olefin component 

having 4 to 10 carbon atoms. 

10 [0111] 

The amount of the catalyst for olefin polymerization (A) 

preferably used is usually 10'"8 to 10~3 mol and preferably 10"7 

to 10~4 mol on a basis of the transition metal atoms in the 

transition metal compound (A-l) per liter of the 

15 polymerization volume. The amount of the organoaluminoxy 

compound (A-2) preferably used is 10 to 500 mol and 

preferably 20 to 200 mol on an aluminum atom basis per mole 

of the transition metal atoms in the transition metal 

compound (A-l). 

20 [0112] 

The amount of the aliphatic amide (B) used is usually 

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

0.5 to 100 rug per liter of the polymerization volume. 

[0113] 

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

[0114] 

The present invention will now toe 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 obtained by olefin 

polymerization in the presence of a catalyst containing a 

transition metal compound of the present invention are 

described bslow. 

[0116] 

[Melt flow rate !MFR)] 

The melt 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] 

A sheet (spacer shape: nine 45 x 45 x 0.5 mm pieces, from 

a plate of 240 x 240 x 0.5 (thickness) mm) 0.5 mm in thickness 
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was shaped with a hydraulic heat pressing machine produced by 

Shinto Metal Industries Corporation set to 190°C at a 

pressure of 100 kg/cm2 and was cooled by being compressed at 

a pressure of 100 kg/cm2 with another hydraulic heat pressing 

5 machine produced by Shinto Metal Industries Corporation 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, 

10 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 

Examples and Comparative Examples below was measured by the 

15 following process. Evaluation of the condition of the 

polymerization vessel inner wall during the 

(co)polymerization was conducted according to the 

polymerization method (1) below and evaluation of the 

polymerization activity was conducted by the polymerization 

20 method (2) below. 

[0121] 

•(B) Molecular weight of aliphatic amide 

The molecular weight of the aliphatic amide was measured 

by GC--MS below. 

25 [0122] 



SF-2240 
- 52 -

System: QP-2010 Plus produced by Shimadzu Corporation 

Column: IC-5MS (0.32 $ x 30 m, film thickness: 0.5 jim) 

Column oven temperature: 70°C 

Vaporizing chamber temperature: 250°C 

5 Temperature elevation pattern: 70°C -> (10 °C/min) —> 

320 °C 

Carrier gas: He (120 kPa) 

Split ratio: 50 

Since the sample as it is was not suitable for detection, 

10 the sample was trimethylsilylated (TMS) to measure the 

molecular weight. Chemistat 2500 (aliphatic diethanolamide 

produced by Sanyo Chemical Industries, Ltd.) which is an 

aliphatic amide (B) used in this experiment was measured. As 

a result, a TMS coropound having two trimethylsilyl groups was 

15 detected as a main compound. The molecular weight of the 

compound with trimethylsilyl groups was 431. The actual 

structure was analyzed based on this result. The molecular 

weight of the main structure was 287. In the description 

below, calculation of the organoaluminum compound 

20 (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 iauryldiethanolami.de {C11H23CO) N (CH2CH2OH) 2 based 

on. the results of this molecular weight measurement. 

25 [0123] 
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• Polymerization method (1): Evaluation of condition of 

autoclave wall 

In Examples and Comparative Examples below, the 

condition of the autoclave wall was rated through the 

5 following polymerization method (1)„ 

[01241 

All the solvents used in Examples and Comparative 

Examples were dehydrated solvents. 

[0125] 

10 The scheme of the slurry polymerization method for 

evaluating the condition of the autoclave wall is shewn in 

Fig. I. 

[0126] 

Heptane was introduced into a polymerization vessel at 

15 room temperature, the system was purged with ethylene, 1-

hexene and a solid catalyst component for olefin 

polymerization ((A)-a) were introduced, and the temperature 

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

until the temperature reaches 55°C after the addition of 

20 ((A)-a). 

[0127] 

An aliphatic amide {B) and an organoaluminum compound 

(C) were introduced, and then the solid catalyst component 

for olefin polymerization {(A)-b) was added again. The 

25 system was pressurized with ethylene and the temperature was 



SF-2240 
- 54 -

elevated to a predetermined level to conduct polymerization. 

[01281 

In a typical polymerization, alkylalumimm is used as a 

scavenger after addition of the solid catalyst component for 

5 olefin polymerization ((A)-a) in Fig. 1. However, since 

alkylaluminum acts as an antistatic agent, evaluation of the 

compound (B) 'antistatic agent) cannot be conducted. Thus, 

in the examples, the solid catalyst component for olefin 

polymerization ((A)-a) is used as a scavenger instead of 

10 alkylaluminum. 

[0129] 

Referring to Fig. 1, if'the solid catalyst component for 

olefin polymerization ((A)-a) is not used, the polymer yield 

decreases significantly. Little polymer is obtained if the 

15 solid catalyst component for olefin polymerization ((A)-b) is 

not used in Fig. 1 since some of the active sites of the 

solid catalyst component for olefin polymerization ((A)—b) 

are deactivated by the impurities in the system. This is 

because aluminum (derived from alurninoxane) contained in the 

20 solid catalyst component for olefin polymerization ((A)-a} 

acts as a scavenger and deactivates the active sites of the 

olefin polymerization catalyst ((A)-a). 

[0130] 

The condition of the autoclave wall after the 

25 (co)polymerization was evaluated according to the following 
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standard. 

[0131] 

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

was observed 

5 B: Slight adhesion of polymer to the autoclave wall etc., 

was observed 

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

observed. 

Polymerization method (2): Evaluation of polymerization 

10 activity 

Evaluation 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 Examples were dehydrated solvents. 

15 [0132] 

The scheme of the slurry polymerization method for 

evaluating the polymerization activity in the autoclave is 

shown in Fig. 2. 

[0133] 

20 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 

triisobutylaluminum as a scavenger were used. Then an 

aliphatic amide (B) and an organoaluminum compound (C) were 

25 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 elevated to a predetermined level to 

conduct polymeri zation. 

[0134] 

5 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 in the system, such a catalyst also exhibits 

10 activity and thus evaluation of the activity cannot be 

accurately conducted. Accordingly, in the evaluation of the 

activity, a minimum amount of triisobutylaluminum not 

contributing to the activity was used as a scavenger to 

enable evaluation of the activity. 

15 [0135] 

If triisobutylaluminum is not used in Fig. 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 

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

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

catalyst component for 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 

25 not achieved. This is because, after aluminum (derived from 
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alurninoxane) contained in the solid catalyst component for 

olefin polymerization ((A)-a) has acted as a scavenger, 

aluminum in the unconsumed solid catalyst component for 

olefin polymerization ((A)-a) remains and thus the solid 

5 catalyst component for olefin polymerization HA}-a) itself 

exhibits polymerization capacity, resulting in failure to 

achieve reproducibility regarding activity. 

[0136] 

[Preparation Example 1] (Preparation of solid catalyst 

10 component (i)) 

Synthesis was conducted by the method disclosed in 

Japanese Unexamined Patent 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 

15 was cooled to 0°C. Then, 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 minutes 

20 .at 0°C, then the temperature was elevated to 95°C in 1.5 

hours, and reaction was conducted for 4 hours at that 

temperature. The temperature was then decreased to 60°C, and 

the supernatant was removed by decantation. The solid 

component obtained as such was washed twice with toluene and 

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



SF-2240 
- 58 -

the suspension. 

[01371 

To the suspension obtained as such, 22.0 L of a toluene 

solution of bis {1, 3~n-butylmethylc.yclopentadienyl} zirconium 

5 dichloride (Zr = 25.7 mmol/LS was added dropwise at 80°C in 

30 minutes, and the reaction was conducted at 80°C for 2 

hours. The supernatant was removed, and the residue was 

washed twice with hexane. As a result, a solid catalyst 

component (i) was obtained. 

10 [0138] 

[Preparation Example 2] (Preparation of prepolymerized solid 

catalyst component (ii) ) 

Synthesis was conducted by the method described in 

Japanese Unexamined Patent Application Publication No. 2000-

15 327707. Into a 350 L reactor thoroughly purged with nitrogen, 

7.0 kg of the solid catalyst component prepared as above and 

hexane were charged so that the total volume was 285 L. 

After the system was cooled to 1G°C, ethylene was blown into 

hexane for 5 minutes at a flow rate of 8 Nm3/h. During this 

20 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 

triisobutylaluminum and 1.2 kg of 1-hexene were charged. 

After the system was sealed, supply of ethylene was re­

started at a flow rate of 8 Nm3/h, After 15 minutes, the flow 

25 rate of ethylene was decreased to 2 NrnVh and the pressure in 
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the system was adjusted to 0.8 kg/cm2-G. During this process, 

the temperature in the system increased to 35°C. Ethylene 

•was then supplied at a flow rate of 4 Nm3/h for 3.5 hours 

while adjusting the temperature in the system in the range of 

5 32°C to 35°C. During this process, the pressure in the 

system was maintained to 0.7 to 0.8 kg/crn2-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. 

10 In Examples and Comparative Examples below, this was used as 

the solid catalyst component for olefin, polymerization (A.) 

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

[0135] 

[Preparation Example 3] (Preparation, of antistatic agent 

15 composition 1) 

Into a 100 ml Erlenmeyer flask thoroughly purged with 

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

higher aliphatic amide (trade name: Chemistat 2500 produced 

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

20 (B) was charged, and 1.41 ml of a toluene solution (4.25 

mg/ml) of diethylaluminum ethoxide acting as the component 

(C) was added thereto. Thereto, 10.27 ml of toluene was 

added to prepare an antistatic agent composition 1 in the 

form of a solution. This solution contained 36 mg of 

25 Chemistat 2500 and 6 mg of diethylaluminum ethoxide. 
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[0140] 

[Preparation Example 4] (Preparation of antistatic agent 

composition 2) 

Into a 100 ml Erlenmeyer flask thoroughly purged with 

5 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 5.64 ml of a toluene solution (4.25 

mg/ml) of diethylaluminum ethoxide acting as the component 

10 (C) was added thereto. Thereto, 14.50 ml of toluene was 

added to prepare an antistatic agent composition 2 in the 

form of a solution. This solution contained 36 mg of 

Chemistat 2.500 and 24 mg of diethylaluminum. ethoxide. 

[0141] 

15 [Preparation Example 5] (Preparation of antistatic agent 

composition 3) 

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 

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

(B) was charged, and 2.82 ml of a toluene solution (4.25 

mg/ml) of diethylaluminum ethoxide acting as the component 

(C) was added thereto. Thereto, 11.68 ml of toluene was 

added to prepare an antistatic agent composition 3 in the 

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

[0142] 

[Preparation Example 6] (Preparation of antistatic agent 

composition 4) 

5 Into a 100 ml Erlenmeyer flask thoroughly purged with 

nitrogen, 8.36 ml of a toluene solution (4.06 mg/ml} of a 

higher aliphatic amide (trades name: Chemistat 2500 produced 

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

(B) was charged, and 8.46 ml of a toluene solution (4.25 

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

(C) was added thereto. Thereto, 17.32 mi of toluene was 

added to prepare an antistatic agent composition 4 in the 

form of a solution. This solution contained 36 mg of 

Chemistat 2500 and 36 mg of diethylaluminum ethoxide. 

15 [0143] 

[Preparation Example 7] (Preparation of antistatic agent 

composition 5) 

Into a 100 ml Erlenmeyer flask thoroughly purged with 

nitrogen, 8.86 ml of a toluene solution (4.06 mg/ml! of a 

20 higher aliphatic amide (trade name: Chemistat 2500 produced 

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

(B) was charged, and 9.87 ml of a toluene solution (4.25 

mg/ml) of diethylaluminum ethoxide acting as the component 

(C) was added thereto. Thereto, 18.73 ml of toluene was 

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

Chemistat 2500 and 42 mg of diethylaluminum ethoxide. 

[0144] 

[Preparation Example 8} (Preparation of antistatic agent 

5 composition 6} 

Into a 100 ml Erlenmeyer flask thoroughly purged with 

nitrogen, 3.86 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 

10 (B) 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 

15 Chemistat 2500 and 48 mg of diethylaluminum ethoxide. 

[0145] 

[Preparation Example 9] (Preparation of antistatic agent 

composition 7) 

Into a 100 ml Erlenmeyer flask thoroughly purged with 

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

higher aliphatic amide (trade name: Chemistat 2500 produced 

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

(B) was charged, and 16.93 mi of a toluene solution (4.25 

mg/ml) of diethylaluminum ethoxide acting as the component 

25 (C) was added thereto. Thereto, 25.79 ml of toluene was 
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added to prepare an antistatic agent composition 7 in the 

form of a solution. This solution contained 36 mg of 

Chemistat 250G and 72 mg of diethylaluminum ethoxide. 

[0146] 

5 [Preparation Example 10] (Preparation of antistatic agent 

composition 8) 

Into a 100 ml Erlenmeyer flask thoroughly purged with 

nitrogen, 11.82 ml of a toluene solution (4.06 rug/ml) of a 

higher aliphatic amide (trade name: Chemistat 2500 produced 

10 by Sanyo Chemicals Industries, Ltd.) 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 ml of toluene was 

added to prepare an antistatic agent composition 8 in the 

15 form of a solution. This solution contained <38 mg of 

Chemistat 2500 and 24 mg of diethylaluminum ethoxide. 

[0147] 

[Preparation Example- 11] (Preparation of antistatic agent 

composition 9) 

20 Into a 100 ml Erlenmeyer flask thoroughly purged with 

nitrogen, 3.84 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 2.82 ml of a toluene solution (4.25 

25 mg/ml) of diethylaluminum ethoxide 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. 

5 [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 

10 higher aliphatic amide (trade name: Chemistat 2500 produced 

by Sanyo 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 

15 prepare an antistatic agent composition 10 in the form of a 

solution. This solution contained 36 mg of Chemistat 2500 

and 48 mg of triisobutylaluminum. 

[0149] 

[Examples 1-1] 

2 0 Case of adding a mixed solution of components (B) and (C) 

during polymerization 

Polymerization method (1) ; Evaluation of condition of 

autoclave wa11> 

Into a 2000 ml stainless steel autoclave thoroughly 

25 purged with nitrogen, 1000 ml of n-heptane was charged, the 
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system was purged with ethylene, then 40 ml of 1-hexene and 

0.58 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. It takes approximately 

5 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 prepolymerized solid catalyst component (ii) {{h)-h) 

prepared in Preparation Example 2 were added, and the 

10 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 3.0 

kg/cm2-G, polymerization was conducted for 90 minutes. After 

the termination of the polymerization, the system was 

15 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. 

[0150] 

20 It should be noted that in this autoclave system, 9.00 

mg of Chemistat 2500 ana 6.00 mg of diethylaluminum ethoxide 

were present. The molar ratio of diethylaluminum ethoxide to 

Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 = 

1. 47 . 

25 [0151] 
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[Example 1-2] 

<Po.Iymerizati.on method (2) : Evaluation of polymerization 

activity> 

Into a 1000 ml stainless steel autoclave thoroughly 

5 purged with nitrogen, 500 mi 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 triisobutylaluminum were added. 

After the mixture was retained at room temperature for 5 

minutes, 4.23 ml of the antistatic agent composition 2 

10 prepared in Preparation Example 4 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 

15 supplying ethylene so that the pressure was maintained at 8.0 

kg/crn2~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 

20 the polymer was obtained. 

[01521 

It should be noted that in this autoclave system, 5.25 

mg of Chemistat 2500 and 3.50 mg of diethylaluminum ethoxide 

were present. The molar ratio of diethylaluminum ethoxide to 

25 Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 = 



SF-2240 
- 61 -

1.41. 

[0153] 

[Comparative Example 1] 

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

5 polymeri zation 

Polymerization method (1): Evaluation of condition of 

autoclave wail> 

Into a 2000 ml stainless steel autoclave thoroughly 

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

10 system was purged with ethylene, 40 ml of 1-hexene and 0.64 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 0.61 g of the 

prepolymerized solid catalyst component (ii) ( (A)-b) prepared 

15 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 continuously 

supplying ethylene so that the pressure was maintained at 8.0 

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

20 the termination of the polymerization, the system was 

depressurized, the polymer was removed, and the condition of 

the autoclave after the polymerization was observed. 

Adhesion of polymers to the autoclave wall or impeller was 

found. 

25 [0154] 
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[Comparative Example 2-1] 

Case of adding only component (B) during polymerization 

<Polymerization method (1): Evaluation of condition of 

autoclave wall> 

5 Into a 2000 ml stainless steel autoclave thoroughly 

purged with nitrogen, 1000 ml of n-heptar.e was charged, the 

system was purged with ethylene, 40 ml of 1-hexene and 0.62 g 

of the prepolymerized solid catalyst component (ii) ((A)-a) 

prepared in Preparation Example 2 were charged, and the 

10 temperature was elevated to 55 °C. Then 2.22 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 (8) and 0.68 g of the 

prepolymerized solid catalyst component (ii) ({A)-b) prepared 

15 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/cm2~G, polymerization was conducted, for 90 minutes. After 

20 the termination of the polymerization, the system was 

depressurized, the polymer was removed, and the condition of 

the autoclave after the polymerization was observed. No 

adhesion of polymers to the autoclave wall or impeller was 

found. 

25 [0155] 
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It should be noted that in this autoclave system, 9.00 

rag of Chemistat 2500 was present. 

[0156] 

[Comparative Example 2-2] 

5 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 1-hexene and 

10 0.06 ml (0.06 mmol) of 1 mol/L triisobutylaluminum were added. 

After the mixture was retained at room temperature for 5 

minutes, 1.30 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 

15 (B) and 0.40 g of the prepolymerized solid catalyst component 

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

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

Ethylene was then introduced to start polymerization. While 

continuously supplying ethylene so that the pressure was 

20 maintained at 8.0 kg/croz-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, 

129.6 g of the polymer was obtained. 

25 [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] 

5 Case of adding a mixed solution of components (B) 5nd__ (C? 

during polymerization 

<Po.lymeri2at.ior1 method (1): Evaluation of condition of 

autoclave wall> 

Into a 2000 ml stainless steel autoclave thoroughly 

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

system, was purged with ethylene, 40 ml of 1-hexene and 0.65 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 5.84 ml of the 

15 antistatic agent composition 3 prepared in Preparation 

Example 5 and 0.68 g 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 7 3°C 

Ethylene was then introduced to start polymerization. While 

20 continuously supplying ethylene so that the pressure was 

maintained at 8.0 kg/cm2-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 

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

[0159] 

It should be noted that in this autoclave system, 9.00 

mg of Chemistat 2500 and 3.00 mg of diethylaluminum ethoxide 

5 were present. The molar ratio of diethylaluminum ethoxide to 

Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 = 

0.73. 

[0160] 

[Example 2 2} 

10 <Pol.ymerization 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 mi of 1-hexene and 

15 0.06 mi {0.06 mmol) of 1 mol/L triisobutylaluminum were added. 

After the mixture was retained at room temperature for 5 

minutes, 3.41 ml of the antistatic agent composition 3 

prepared in preparation Example 5 and 0,40 g of the 

prepolymerized solid catalyst component (ii) (A) prepared in 

20 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/cra2-G, polymerization was conducted for 90 minutes. After 

25 termination of the polymerization, the system was 
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depressurized and the polymer was filtered, washed, and dried 

under •vacuum at 8GDC for 12 hours. As a result, 146.5 g of 

the polymer was obtained. 

[0161] 

5 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 diethylaluminum ethoxide to 

Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 = 

0.73. 

10 [0162] 

[Example 3-1] 

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

during p o .1 y me r i 2 a t i o n 

Polymerization method (1): Evaluation of condition of 

15 autoclave wall> 

Into a 2000 ml stainless steel autoclave thoroughly 

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

system was purged with ethylene, 40 ml of 1-hexene and 0.59 g 

of the prepolymerized solid catalyst component (ii) ((A)-a) 

20 prepared in Preparation Example 2 were charged, and the 

temperature was elevated to 55°C. Then 8.66 ml of the 

antistatic agent composition 4 prepared in Preparation 

Example 6 and 0.58 g of the prepolymerized solid catalyst 

component (ii) ((A)-b) prepared in Preparation Example 2 were 

25 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/cm2-G, polymerization was conducted for 

90 minutes. After the termination of the polymerization, the 

5 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. 

[0163] 

10 It should be noted that in this autoclave system, 9.00 

mg of Chemistat 2500 and 9.00 rag of diethylaluminum ethoxide 

were present. The molar ratio of diethylaluminum ethoxide to 

Chemistat 2500 was diethylaluminum ethoxide/Chernistat 2500 = 

2.20. 

15 [0164] 

[Example 3-2] 

Polymerization method (2) : Evaluation of polymerization 

activity> 

Into a 1000 ml stainless steel autoclave thoroughly 

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

system was purged with ethylene, and 20 ml of 1-hexene and 

0.06 ml (0.06 romo'l) of 1 mol/L triisobutylaluminum were added 

After the mixture was retained at room temperature for 5 

minutes, 5.05 ml. of the antistatic agent composition 4 

25 prepared in Preparation Example 6 and 0.40 g of the 
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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 

5 supplying ethylene so 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, 142.5 g of 

10 the polymer was obtained. 

[0165] 

It should be noted that in this autoclave system, 5.25 

mg of Chemistat 2500 and 5.25 mg of diethylaluminum ethoxide 

were present. The molar ratio of diethylaluminum ethoxide to 

15 Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 = 

2.20. 

[0166] 

[Example 4-1] 

Case of adding a mixed solution of components (3) and (C) 

20 during polymerizati_on 

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 

25 system was purged with ethylene, 40 mi of 1-hexene and 0.6 g 
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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 5.14 ml of the 

antistatic agent composition 1 prepared in Preparation 

5 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 elevated to 73°C. 

Ethylene was then introduced to start polymerization. While 

continuously supplying ethylene so that the pressure was 

10 maintained at 8.0 kg/cm2-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 

15 impeller was found. 

[0167} 

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 

20 Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 = 

0.37. 

[0168] 

[Example 4-2] 

<Pclymerization method (2): Evaluation of polymerization 

25 activity> 
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Into a 1000 ml stainless steel autoclave thoroughly 

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

system was purged with ethylene, and 20 ml of 1-hexene and 

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

5 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 

10 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/cm2-G, polymerization was conducted for 90 minutes. After 

termination of the polymerization, the system was 

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

under vacuum at 80°C for 12 hours. As a result, 141.2 g of 

the polymer was obtained. 

[0169] 

It should be noted that in this autoclave system, 5.25 

20 mg of Chemistat 2500 and 0.88 mg of diethylaluminum ethoxide 

were present. The molar ratio of diethylaluminum ethoxide to 

Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 -

0.37. 

[0170] 

25 [Example 5-1] 
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Case of adding a mixed solution of components (B) and (C) 

during polymerization 

Polymerization method (1): Evaluation, of condition of 

autoclave wall> 

5 The same operation as Example 4-1 was conducted except 

that 9.38 mi of the antistatic agent composition 5 prepared 

in Preparation Example 7 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 

10 autoclave after the polymerization was checked. No adhesion 

of polymers to the autoclave wail or impeller was found. 

[0171] 

It should be noted that in this autoclave system, 9.00 

mg of Chemistat 2500 and 10.50 mg of diethylaluminum ethoxide 

15 were present. The molar ratio of diethylaluminum ethoxide to 

Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 -

2.57. 

[0172] 

[Example 5-2] 

20 Polymerization method (2) : Evaluation of polymerization 

activity> 

The same operation as Example 4-2 was conducted except 

that 5.47 ml of the antistatic agent composition 5 prepared 

in Preparation Example 7 was added instead of 3.00 ml of the 

25 antistatic agent composition 1 in Example 4-2. After 
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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, 122.4 g of 

the polymer was obtained. 

5 [0173] 

It should be noted that in this autoclave system, 5.25 

mg of Chemistat 2500 and 6.13 mg of diethylaluminum ethoxide 

were present. The molar ratio of diethylaluminum ethoxide to 

Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 = 

10 2.57. 

[0174] 

[Example 6-1] 

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

during polymerization 

15 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 6 prepared 

in Preparation Example 8 was added instead of 5.14 ml of the 

20 antistatic agent composition 1 in Example 4-1. After the 

termination of the polymerization, the condition of the 

autoclave after the polymerization was checked. No adhesion 

of polymers to the autoclave wall or impeller was found. 

[0175] 

25 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 present. The molar ratio of diethylaluminum ethoxide to 

Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 ~ 

2. 94 . 

5 [0176] 

[Example 6-2] 

Polymerization method (2): Evaluation of polymerization 

activ.itv> 

The same operation as Example 4-2 was conducted except 

10 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 Example 4-2. After 

termination of the polymerization, the system was 

depressurized and the polymer was filtered, washed, and dried 

15 under vacuum at 80°C for 12 hours. As a result, 110.6 g of 

the polymer was obtained. 

[0177] 

It should be noted that in this autoclave system, 5.25 

mg of Chemistat 2500 and 7.00 mg of diethylaluminum ethoxide 

20 were present. The molar ratio of diethylaluminum ethoxide to 

Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 = 

2.94. 

[0178] 

[Example 7-1] 

25 Case of adding a mixed solution of components (3) and (C)_ 
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during poiynterization 

Polymerization method (1) : Evaluation of condition of 

autoclave wall> 

The same operation as Example 4-1 was conducted except 

5 that 12.89 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 

10 of polymers to the autoclave wall or impeller was found. 

[0179] 

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 ratio of diethylaluminum ethoxide to 

15 Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 = 

4.41. 

[0180] 

[Example 7-2] 

Polymerization method (2): Evaluation of polymerization 

20 activity> 

The same operation as Example 4-2 was conducted except 

that 7.52 ml of the antistatic agent composition 7 prepared 

in Preparation Example 9 was added instead of 3.00 ml of the 

antistatic agent composition 1 in Example 4-2. After 

25 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] 

5 It should be noted that in this autoclave system, 5.25 

ing of Chemistat 2500 and 10.50 mg of diethylaluminum ethoxide 

were present. The molar ratio of diethylaluminum ethoxide to 

Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 = 

4.41. 

10 [0182] 

[Example 8-1] 

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

during polymerization 

Polymerization method (1): Evaluation of condition of 

15 autoclave wall> 

The same operation as Example 4-1 was conducted except 

that 8.7.3 ml of the antistatic agent composition 8 prepared 

in Preparation Example 10 was added instead of 5.14 ml of the 

antistatic agent composition 1 in Example 4-1. After the 

20 termination of the polymerization, the condition of the 

autoclave after the polymerization was checked. Ko adhesion 

of polymers to the autoclave wall or impeller was found. 

[0183] 

It should be noted that in this autoclave system, 12.00 

25 mg of Chemistat 2500 and 6.00 mg of diethylaluminum ethoxide 
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were present. The molar ratio of diethylaluminum ethoxide to 

Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 = 

1.10. 

[0184] 

5 [Example 8-2] 

Polymerization method (2): Evaluation of polymerization 

activity? 

The same operation as Example 4-2 was conducted except 

that 5.09 ml of the antistatic agent composition 8 prepared 

10 in Preparation Example 10 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 

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

under vacuum at 80°C for 12 hours. As a result, 138.0 g of 

15 the polymer was obtained. 

[0185] 

It should be noted that in this autoclave system, 7.00 

mg of Chemistat 2500 and 3.50 mg of diethylaluminum ethoxide 

were present. The molar ratio of diethylaluminum ethoxide to 

20 Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 = 

1.10. 

[0186] 

[Comparative Example 3-1] 

Case of adding only component (B) during polymerization 

25 Polymerization method (1): Evaluation of condition of 
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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 1-hexene and 0.68 g 

5 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 5.91 ml of a toluene 

solution (4.06 mg/ml) of a higher aliphatic amide (trade 

name: Chemistat 2500 produced by Sanyo Chemicals Industries, 

10 Ltd.) acting as the component (B) and 0.53 g of the 

prepolymerized solid catalyst component (ii) C(A)-b) prepared 

in Preparation Example 2 were added, and the temperature in 

the system was elevated tc 73°C. Ethylene was then 

introduced to start polymerization. While continuously 

15 supplying ethylene so that the pressure was maintained at 8.0 

kg/cm2-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 

20 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. 

25 [0188] 
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[Comparative Example 3-2] 

Polymerization method (2} : Evaluation of polymerization 

activity? 

Into a 1000 ml stainless steel autoclave thoroughly 

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

system was purged with ethylene, and 20 mi of 1-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, 3.04 ml of a toluene solution (4.06 mg/ml) of a 

10 higher aliphatic amide (trade name: Chemistat 2500, produced 

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

{B} and 0.40 g of the prepolymerized solid catalyst component 

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

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

15 Ethylene was then introduced to start polymerization. While 

continuously supplying ethylene so 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, 

20 and dried under vacuum at 80°C for 12 hours. As a result, 

90.4 g of the polymer was obtained. 

[0189] 

It should be noted that in this autoclave system, 14.00 

mg of Chemistat 2500 was present. 

25 [01S0] 
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[Example 9-1] 

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

during polymerization 

<Polyrner.i.zation method (I): Evaluation of condition of 

5 autoclave wall> 

The same operation as Example 4-1 was conducted except 

that 10.08 ml of the antistatic agent 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 

10 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. 

[0191] 

It should be noted that in this autoclave system, 9.00 

15 mg of Chemistat 2500 and 12.00 mg of triisobutylaluminum were 

present. The molar ratio of triisobutylaluminum to Chemistat 

2500 was triisobutylaluminum /Chemistat 2500 == 1.93. 

[0192] 

[Example 9-2} 

20 Polymerization method (2): Evaluation of polymerization 

activity? 

The same operation as Example 4-2 was conducted except 

that 5.88 ml of the antistatic agent' composition 10 prepared 

in Preparation Example 12 -was added instead of 3.00 ml of the 

25 antistatic agent 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. 

5 [0193] 

It should be noted that in this autoclave system, 5.2 5 

mg of Chemistat 2500 and 7.00 mg of triisobutylaluminum were 

present. The molar ratio of triisobutylaluminum to Chemistat 

2500 was triisobutylaluminum /Chemistat 2500 - 1.93. 

10 [0194] 

[Example 10-1] 

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

during polymerization 

Polymerization method (1): Evaluation of condition of 

15 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, a prepolymerized solid 

catalyst component (iii) was used as the solid catalyst 

component for olefin polymerization (A) . The prepolymerized 

20 solid catalyst component (iii) was prepared by drying the 

prepolymerized solid catalyst component (ii) prepared in 

Preparation Example 2 at room temperature and reduced 

pressure into a powdery catalyst and storing the powdery 

catalyst in a nitrogen atmosphere. 

25 [0195] 



SF-2240 
- 87 -

Into a 2000 ml stainless steel autoclave thoroughly 

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

system was purged with ethylene, ^0 ml of 1-hexene and 0.66 g 

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

5 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 73cC. Ethylene was 

10 then introduced to start polymerization. While continuously 

supplying ethylene so that the pressure was maintained at 8.0 

kg/cm2-G, polymerization was conducted for 90 minutes. After 

the termination of the polymerization, the system was 

depressurized, the polymer was removed, and the condition of 

15 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 

20 mg of Chemistat 2500 and 3.00 mg of diethylaluminum ethoxide 

were present. The molar ratio of diethylaluminum ethoxide to 

Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 = 

0.73. 

[0197] 

25 [Example 10-2] 
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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 

5 system was purged with ethylene, and 20 ml of 1-hexene and 

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

After the mixture was retained at room temperature for 5 

minutes, 3.41 ml of the antistatic agent composition 3 

prepared in Preparation Example 5 and 0.43 g of the 

10 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/cm2-G, polymerization was conducted 

15 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, 

147.1 g of the polymer was obtained. 

[0198] 

20 The physical properties of the obtained polymer were 

determined. MFR was 0.17 g/10 min, the density was 927 kg/m3, 

and the bulk density was 389 kg/ra3. 

[0199] 

It should be noted that in this autoclave system, 5.25 

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 -• 

0.73. 

[0200] 

5 [Comparative Example 4-1] 

Caseof adding only component (B) during polymerization 

Polymerization method (1) : Evaluation of condition of 

autoclave wali> 

Into a 2000 ml stainless steel autoclave thoroughly 

10 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 5SsC. Then 

2.22 ml of a toluene solution (4.06 mg/ml) of a higher 

15 aliphatic amide (trade name: Chemistat 2500 produced by Sanyo 

Chemicals Industries, Ltd.) 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 was 

elevated to 73°C. Ethylene was then introduced to start 

20 polymerization. While continuously supplying ethylene so 

that the pressure was maintained at 8.0 kg/cm2-G, 

polymerization was conducted for 90 minutes. After the 

termination of the polymerization, the system was 

depressurized, the polymer was removed, ana the condition of 

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

found. 

[0201] 

It should be noted that in this autoclave system, 9.00 

5 mg of Chemistat 2500 was present. 

[0202] 

[Comparative Example 4-2] 

<Polymer.ization method (2): Evaluation of polymerization 

activity? 

10 Into a 1000 ml stainless steel autoclave thoroughly 

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

system was purged with ethylene, and 20 ml of 1-hexene and 

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

After the mixture was retained at room temperature for 5 

15 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 prepolymerized solid catalyst component 

(iii.) were added thereto and the temperature in the system 

20 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/cm2-G, 

polymerization was conducted for 90 minutes. After 

termination of the polymerization, the system was 

25 depressurized and the polymer was filtered, washed, and dried 
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under vacuum at 8G°C for 12 hours. As a result, 115.8 g of 

the polymer was obtained. 

[0203] 

The physical properties of the obtained polymer were 

determined. MFR was 0.17 g/10 min, the density was 928 kg/m2, 

and the bulk density was 412 kg/m3. 

[0204] 

It should be noted that in this autoclave system, 5.25 

mg of Chemistat 2500 was present. 

[0205] 

[Example 11-1] 

Case of sequentially adding a mixed solution of components 

(S) and (C) , and the component (B) during polymerization 

Polymerization method (1) : Evaluation of condition of 

autoclave wall> 

The same operation as Comparative Example 4-1 was 

conducted except that 3.34 mi 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 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 (3) in Comparative Example 4-1. 
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After tha 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 

5 found. 

[0206] 

It should be noted that in this autoclave system, 9.00 

mg of Chemistat 2500 and 3.00 mg of diethylaluminum ethoxide 

were pressent. The molar ratio of diethylaluminum ethoxide to 

10 Chemistat; 2500 was diethylaluminum ethoxide/Chemistat 2500 = 

0.73. 

[0207] 

[Example 11-2} 

<Pol.ymeri.zation method (2) : Evaluation of polymerization 

15 activity".? 

Into a 1000 ml stainless steel autoclave thoroughly 

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

system was purged with ethylene, and 20 ml of 1-hexene and 

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

20 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 

thereto and the temperature in the system was elevated to 

25 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/cm2-G, polymerization was conducted 

for 90 minutes. After termination of the polymerization, the 

system was depressurized and the polymer was filtered, washed, 

5 and dried under vacuum at 80*0 for 12 hours. As a result, 

119.2 g of the polymer was obtained. 

The physical properties of the obtained polymer were 

determined. MFR was 0.20 g/10 rain, the density was 928 kg/m5, 

and the bulk density was 402 kg/m3. 

10 [0208] 

It should be noted that in this autoclave system, 5.25 

mg of Chemistat 2500 and 1.75 rag of diethylaluminum ethoxide 

were present. The molar ratio of diethylaluminum. ethoxide to 

Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 = 

15 0.73. 

[C2GS] 

[Example 12-1] 

Case of sequentially adding components (B) ana (C) 

Polymerization method (1): Evaluation of condition of 

20 autoclave wall> 

The same operat. ion 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 Sanyo Chemicals Industries, Ltd.) acting as 

25 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, 

5 Ltd.) acting as the component (B) 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. Mo 

adhesion of polymers to the autoclave wall or impeller was 

10 found. 

[0210] 

It should be noted that in this autoclave system, 9.00 

mg of Chemistat 2500 and 3.00 rag of diethylaluminum ethoxide 

were present. The molar ratio of diethylaluminum ethoxide to 

15 Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 = 

0.73. 

[0211] 

[Example 12-2] 

^Polymerization method (2) ; Evaluation of polymerization 

20 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 1-hexene and 

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

25 After the mixture was retained at room temperature for 5 
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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 0.41 ml of a toluene solution (4.25 mg/ml) of 

5 diethylaluminum ethoxide acting as the component (C) were 

sequentially added, 0.36 g of the prepolymerized solid 

catalyst component (iii) (A) was added thereto, and the 

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

then introduced to start polymerization. While continuously 

10 supplying ethylene so 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 BO'X for 12 hours. As a result, 104.4 g of 

15 the polymer was obtained. 

[0212] 

The physical properties of the obtained polymer were 

determined. MFR was 0.18 g/10 min, the density was 929 kg/m3, 

and the bulk density was 381 kg/m3. 

20 [0213] 

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 molar ratio of diethylaluminum ethoxide to 

Chemistat 2500 was diethylaluminum ethoxide/Chemistat 2500 = 

25 0.73. 
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[0214] 

[Example 13] 

<Evaluation of operability for gas-phase polymer!zation> 

Copolymerization of ethylene and 1-hexene was conducted 

5 in a fluidized bed-type gas-phase reactor shown in Fig. 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 solid 

catalyst component (iii), used as the solid catalyst 

10 component for olefin polymerization, was supplied to the 

polymerization reactor so that the polymer production rate 

was 18 ton/hr. Hydrogen was used to adjust the molecular 

weight of the polymer and 1-hexene was used to adjust the 

density. A hydrocarbon-containing gas containing 28.2 mol% 

15 of nitrogen, 65 mol% of ethylene, 1.8 mol% of 1-hexene, 5 

raol% of isopentane, and 300 ppm of hydrogen was circulated in 

a circulation gas line at a flow rate of 42 km3/hr. 

[0215] 

A mixed solution A was prepared as an antistatic agent 

20 composition by mixing a higher aliphatic amide (trade name: 

Chemistat 2500 produced by Sanyo Chemicals Industries, Ltd.) 

and diethylaluminum ethoxide at a weight ratio of 9:7. The 

mixed solution A was continuously supplied to the circulation 

gas line. 

25 [0216] 
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Further, a minimum amount of Chemistat 2500 needed for 

stable operation was continuously supplied alone to the 

circulation gas line. As a result, the reading of the wall 

thermometer was stabilized, adhesion or separation of 

5 polyethylene fines to or from the vessel wall was not 

observed, and safe operation was carried out. 

[0217] 

[Comparative Example 5] 

<5valuation of operability for gas-phase po!ymerization> 

10 Evaluation was conducted under the same conditions as in 

Example 13 except that the mixed solution A was not supplied 

to the circulation gas line. In other words, a minimum 

amount of Chemistat 2500 needed for stable operation was 

continuously supplied alone to the circulation gas line. As 

15 a result, the reading of the wail 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] 

20 [Comparative Example 6] 

<Evaluation of operability for gas-phase polymerization> 

Evaluation was conducted under the same conditions as in 

Comparative Example 5 except that the supply concentration of 

Chemistat alone relative to the production rate was decreased 

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

5 operation condition became instable. If this condition is 

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. 

10 [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 

15 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 0°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 

20 for 4 hours at that temperature. The temperature was then 

decreased to 60°C, and the supernatant was removed by 

decantation. The solid component obtained as such was washed 

twice with toluene and re-suspended in 100 L of toluene to 

give a total of 160 L of the suspension. 

25 [0219] 
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From the resulting suspension, 3.30 g of slurry was 

taken as a solid component. To this slurry, 33.6 ml of a 

toluene solution of dimethylmethylene(cyclopentadienyl) (2,7-

di-t-butylfluorenyl)zirconium dichloride (Zr = 3 mmol/L) was 

5 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. 

[0220] 

10 [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 so that 

15 the total volume was 50 ml. After the system was cooled to 

10°C, 5.78 mmol of triisobutylaluminum was charged. After 

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

the increase in temperature in the system, prepolymerization 

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

20 of polyethylene in 3.5 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 removed, and the residue was washed twice with hexane. 

As a result, a prepolymerized solid catalyst component (v) 

25 was obtained. 
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[Preparation Example 15] (Preparation of solid catalyst 

component (vi) ) 

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. 

5 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 0°C to 5°C. Reaction was 

subsequently conducted for 30 minutes at 0°C, and the 

10 temperature was elevated to 95°C in 1.5 hours, and reaction 

was conducted for 4 hours at that temperature. The 

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

was removed by decantation. The solid component obtained as 

such was washed twice with toluene and re-suspended in 100 L 

15 of toluene to give a total of 160 L of the suspension. 

[0221] 

From the resulting suspension, 4,54 g of slurry was 

t2ken as a solid component. To this slurry, 60.0 ml of a 

toluene solution of ethylenebis(1-indenyl)zirconium 

20 dichloride (Zr = 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. 

25 [Preparation Example 16] {Preparation of prepolymerized solid 
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catalyst component (vii)} 

To the prepolymerized solid catalyst component (ii) prepared 

in Preparation Example 2, 0.01 g of Chemistat 2500 (higher 

aliphatic amide produced by Sanyo Chemicals Industries, Ltd.) 

5 was added per gram of the component (ii), followed by 

reaction for 4 hours at 35°C. The obtained solid catalyst 

component was filtered and dried at room temperature and a 

reduced pressure. As a result, a prepolymerized solid 

catalyst component (vii) was obtained. 

10 [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/ml) of 

Chemistat 2500 (higher aliphatic amide produced by Sanyo 

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

charged, ana 1.69 ml of a toluene 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 II in the form of a 

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

2500 and 3.50 mg of triisobutylaluminum were contained. 

[Preparation Example 18] (Preparation of antistatic agent 

composition 12) 

Into a 100 ml Erlenmeyer flask thoroughly purged with 

25 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 solution (130.17 mg/ml) of 

diethylaluminum ethoxide acting as the component (C) was 

added thereto. Thereto, 55.73 ml 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 mi of a toluene solution (88.19 mg/ral) 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.5 of 

diisobutylaluminum hydride acting as the component (C) was 

added thereto. Thereto, 69.99 ml of toluene was added to 

prepare an antistatic agent composition 13 in the form of a 

solution. In I ml of this solution, 7.00 mg of Chemistat 

2500 and 3.50 mg of diisobutylaluminum hydride were contained 

[Preparation Example 20] (Preparation of antistatic agent 

composition 14) 

Into a 100 ml Erlenmeyer flask thoroughly purged with 

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

Chemistat 2500 (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 solution (142.22 mg/ml) of 

diisobutylaluminum hydride acting as the component (C) was 

added thereto. Thereto, 4 3.29 ml of toluene was added to 

5 prepare an antistatic agent composition 14 in the form of a 

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

2500 and 8.75 mg of diisobutylaluminum hydride were contained. 

[Preparation Example 21] (Preparation of antistatic agent 

composition 15) 

10 Into 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 2.82 ml of a toluene solution (142.22 mg/ml) of 

15 diisobutylaluminum hydride acting as the component (C) was 

added thereto. Thereto, 60.98 ml of toluene was added to 

prepare an antistatic agent composition 15 in the form of a 

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

2500 and 5.78 mg of diisobutylaluminum hydride were contained. 

20 [Preparation Example 22] (Preparation of antistatic agent 

c orap o s i t i on. 16) 

Into a 100 ml Erlenmeyer flask thoroughly purged with 

nitrogen, 5.80 ml of a toluene solution (88.19 mg/ml) of 

Chemistat 2500 (higher aliphatic amide produced by Sanyo 

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



SF-2240 
- 104 -

charged, and 2.24 ml of a toluene solution (114.17 mg/ml) of 

triethylaluminum acting as the component (C) was added 

thereto. Thereto, 65.03 ml of toluene was added to prepare 

an antistatic agent composition 16 in the form of a solution. 

5 In 1 nil of this solution, 7.00 mg of Chemistat 2500 and 3.50 

mg of triethylalurainum were contained. 

[Preparation Example 23] (Preparation of antistatic agent 

composition 17) 

Into a 100 ml Erlenmeyer flask thoroughly purged with 

10 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 ml of a toluene solution (3.14.17 mg/ml) of 

triethylaluminum acting as the component (C) was added 

15 thereto. Thereto, 60.96 ml of toluene was added to prepare 

an antistatic agent composition 17 in the form of a solution. 

In 1 ml of this solution, 7.00 mg of Chemistat 2500 and 4.67 

mg of triethylaluminum were contained. 

[Preparation Example 24] (Preparation of antistatic agent 

20 composition 18} 

Into a 100 ml Erlenmeyer flask thoroughly purged with 

nitrogen, 6.40 ml of a toluene solution (88.19 mg/ml) of 

Chemistat 2500 (higher aliphatic axaide produced by Sanyo 

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

25 charged, and 1.00 ml of a toluene solution (282.49 mg/ml) of 
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tri-normal-hexylaluminum acting as the component (C) was 

added thereto. Thereto, 73.23 ml of toluene was added to 

prepare an antistatic agent composition 18 in the form of a 

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

5 2500 and 3.5 mg of tri-normal-hexylaluminum were contained. 

[Preparation Example 25] (Preparation of antistatic agent 

composition 19) 

Into a 100 ml Erlenmeyer flask thoroughly purged with 

nitrogen, 24.20 ml of a toluene solution (14 mg/ml) of AMIET 

10 105 (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 rag/ml) of 

diethylaluminum ethoxide acting as the component (C) was 

added thereto. Thereto, 22.90 mi of toluene was added to 

15 prepare an antistatic agent composition 19 in the form of a 

solution. In 1 ml 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 

composition 20) 

20 Into a 100 ml Erlenmeyer flask thoroughly purged with 

nitrogen, 24.50 ml of a toluene solution (40 mg/ml) of EPAN 

720 (polyoxyethylene polyoxyp'ropylene block copolymer, 

produced by Dai-Ichi Kogyo Seiyaku Co., Ltd.) acting as the 

component (B) was charged, and 1.88 ml of a toluene solution 

25 (130.17 mg/ml) of diethylaluminum ethoxide acting as the 
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component. (C) was added thereto. Thereto, 43.62 ml of 

toluene was added to prepare an antistatic agent composition 

20 in the form of a solution. In 1 ml of this solution, 

14.00 mg of EPAN 720 and 3.50 mg of diethylaluminum ethoxide 

were contained. 

[Preparation Example 27] (Preparation of antistatic agent 

composition 21) 

Into a 100 ml Erlenmeyer 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 

0.60 mi of a toluene solution (130.17 mg/ml) of 

diethylaluminum ethoxide acting as the component (C) was 

added thereto. Thereto, 17.7 9 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 281 (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 EA (lauryl diethanolamine produced by Kao 

Corporation) acting as the component (B) was charged, ar.d 

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

diethylaluminum ethoxide acting as the component (C) 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 of this solution, 7.00 mg of Electro-

stripper EA and 7.00 mg of diethylaluminum ethoxide were 

5 contained. 

[Preparation Example 29] {Preparation of antistatic agent 

composition 23) 

Into a 100 ml Erlenmeyer flask, thoroughly purged with 

nitrogen, 24.20 ml of a toluene solution (14 mg/ml) of 

10 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/ml) of 

diethylaluminum ethoxide acting as the component (C) was 

added, thereto. Thereto, 22.90 ml of toluene was added to 

15 prepare an antistatic agent composition 23 in the form of a 

solution. 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 

20 composition 24) 

Into a 100 ml Erlenmeyer flask thoroughly purged with 

nitrogen, 10.00 ml of a toluene solution (40 mg/ml) of 

Costelan AS100 (polyaminopolyol alkylallylsulfonic acid 

produced by Costenoble GmbH) acting as the component (B) was 

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

5 AS100 and 3.50 mg of diethylaluminum ethoxide were contained. 

[Preparation Example 31] (Preparation of antistatic agent 

composition 25) 

Into a 100 ml Erlenmeyer flask thoroughly purged with 

nitrogen, 10.00 ml of a toluene solution (40 mg/ml) of 

10 Costelan AS100 (polyaminopolyol alkylallylsulfonic acid 

produced by Costenoble GmbH) acting as the component (B) was 

charged, and 0.71 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 

15 prepare an antistatic agent composition 25 in the form of a 

solution. In 1 ml of this solution, 7.00 mg of Costelan 

AS100 and 3.50 mg of tri-normal-hexylaluminum were contained. 

[0222] 

[Comparative Example 7-1] 

20 Case of adding only component (B) during polymerization 

<Polymerization method (!}: 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 

25 system was purged with ethylene, 20 ml of 1-hexene and 0.27 g 
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of the prepolymerized solid catalyst component (iii) ({A)-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 Sanyo Chemicals 

5 Industries, Ltd.) acting as the component (B) 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 to 

start polymerization. While continuously supplying ethylene 

10 so that the pressure was maintained at 3.0 k.g/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. 

15 Adhesion of polymers to the autoclave wall or impeller was 

found. 

[02233 

It should be noted that in this autoclave system, 24.50 

mg of Chemistat 2 500 was present. 

20 [0224] 

[Comparative Example 7-2] 

<Poiymeri.zation method (2) : Evaluation of polymerization 

activity? 

Into a 1000 ml stainless steel autoclave thoroughly 

25 purged with nitrogen, 500 ml of n-heptane was charged, the 
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system was purged with ethylene, and 20 ml of 1-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, 6.03 ml of a toluene solution (4.06 mg/ml) of 

5 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 

10 introduced to start polymerization. While continuously 

supplying ethylene so 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 

15 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 2500 was present. 

20 [0226} 

[Example 14-1) 

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

during polymerization 

<Polymerization method (1): Evaluation of condition of 

25 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, 20 ml of 1-hexene and 0.27 g 

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

5 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 11 prepared in Preparation 

Example 17 and 0.08 g of the solid catalyst component (i) 

10 C <A)—fo) 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/cm2-G, polymerization was conducted for 90 minutes. After 

15 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. 

20 [0227] 

It should be noted that in this autoclave system, 24.50 

mg of Chemistat 2500 and 12.25 mg of diethylaluminum ethoxide 

were present. 

[0228] 

25 [Example 14-2.3 



SF-2240 
- 112 -

<PoIymerization 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 

5 system was purged with ethylene, and 20 ml of 1-hexene and 

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

After the mixture was retained at room temperature for 5 

minutes, 3.5 ml of the antistatic agent composition 11 

prepared in Preparation Example 17 and 0.08 g of the solid 

10 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, 

15 polymerization was conducted for 90 minutes. After 

termination of the polymerization, the system was 

depressurized ana the polymer was filtered, washed, and dried 

under vacuum at 80°C for 12 hours. As a result, 81.3 g of 

the polymer was obtained. The activity ratio was 220% 

20 relative to 100% in Comparative Example 7-2. 

[0229] 

It should be noted that in this autoclave system, 24.50 

mg of Chemistat 2500 and 12.25 mg of diethylaluminum ethoxide 

were present. 

25 [0230] 
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[Example 15-1] 

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

during polymerization 

<Polymeri2ation method (1): Evaluation of condition of 

5 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 1-hexene and 0.25 g 

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

10 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 12 prepared in Preparation 

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

15 ({A)-b) prepared in Preparation Example 1 were added, and the 

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

then introduced to start polymerization. While continuously 

supplying ethylene so that the pressure was maintained at 8.0 

kg/cm2-G, polymerization was conducted for 90 minutes. After 

20 the termination of the polymerization, the system was 

depressurized, the polymer was removed, and the condition of 

the autoclave after the polymerization was observed. No 

adhesion of polymers to the autoclave wall or impeller was 

found. 

25 [0231] 
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It should be noted that in this autoclave system, 24.50 

mg of Chemistat 2500 and 16.35 mg of diethylaluminum ethoxide 

were present. 

[0232] 

5 [Example 15-2] 

<Polyme.rization 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 

10 system was purged with ethylene, and 20 ml of 1-hexene and 

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

After the mixture was retained at room temperature for 5 

minutes, 3.5 ml of the antistatic agent composition 12 

prepared in Preparation Example 18 and 0.08 g of the solid 

15 catalyst component (i) (A) prepared in Preparation Example I 

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/cm2-G, 

20 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, 81.1 g of 

the polymer was obtained. The activity ratio was 220% 

25 (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. 

5 [0234] 

[Comparative Example 8-1] 

Case of adding only component (3) during polymerization 

<Polymerization method (1): Evaluation of condition of 

autoclave vall> 

10 Into a 1000 ml stainless steel autoclave thoroughly 

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

system was purged with ethylene, 20 ral of 1-hexene and 0.08 g 

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

Preparation Example 1 were charged, and the temperature was 

15 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 solid catalyst component (i) ((A)-b) 

prepared in Preparation Example 1 were added, and the 

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

then introduced to start polymerization. While continuously 

supplying ethylene so that the pressure was maintained at 8.0 

kg/cm2~Gr polymerization was conducted for 90 minutes. After 

the termination of the polymerization, the system was 

25 depressurized, the polymer was removed, and the condition of 
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the autoclave after the polymerization was observed. 

Adhesion of polymers to the autoclave wall or impeller was 

found. 

[0235] 

5 It should be noted that in this autoclave system, 28.00 

mg of Chemistat 2500 was present. 

[0236] 

[Comparative Example 8-2] 

<Poiymerization method (2): Evaluation of polymerization 

10 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 1-hexene and 

0,06 ml (0.06 mmol) of 1 mol/L triisobutylaluminum were added. 

15 After the mixture was retained at room temperature for 5 

minutes, 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 

0.0B g of the solid catalyst component (i) (A) prepared in 

2 0 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 

25 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, 25.6 g of 

the polymer was obtained. 

[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 

<Po.lymerization method (1) : Evaluation of condition of 

autoclave w a11> 

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 1-hexene and 0.28 g 

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

were charged, and the temperature was elevated to 55°C. It 

takes approximately 10 minutes until the temperature reaches 

55°C after the addition of {(A)-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) 

((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 
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kg/cm2-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 

5 adhesion of polymers to the autoclave wall or impeller was 

found. 

[0239] 

It should be noted that in this autoclave system, 28.00 

mg of Chemistat 2500 and 14.00 mg of diethylaluminum ethoxide 

10 were present. 

[0240] 

[Example 17-1] 

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

during polymerization 

15 <PoIymerization 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 1-hexene and 0.30 g 

20 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 4 ml of the 

antistatic agent composition 12 prepared in Preparation 

25 Example IS 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 continuously 

supplying ethylene so that the pressure was maintained at 8.0 

5 kg/cm2~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 

10 found. 

[0241] 

It should be noted that in this autoclave system, 28.00 

mg of Chemistat 2500 and 18,68 mg of diethylaluminum ethoxide 

were present. 

15 [0242] 

[Example 17-2] 

<Polymerization method (2) : Evaluation of polymerization 

activity> 

Into a 1000 ml stainless steel autoclave thoroughly 

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

system was purged with ethylene, and 20 ml of 1-hexene and 

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

After the mixture was retained at room temperature for 5 

minutes, 4 ml of the antistatic agent composition 12 prepared 

25 in Preparation Example 18 and 0.08 g of the solid catalyst 
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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 

5 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, 61.2 g of 

10 the polymer was obtained. The activity ratio was 239%' 

relative to 100% in Comparative Example 8-2. 

[0243] 

It should be noted that in this autoclave system, 28.00 

mg of Chemistat 2500 and 18.68 mg of diethylaluminum ethoxide 

15 were present. 

[0244] 

[Example 18-1] 

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

during polymerization 

20 <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 1-hexene and 0.08 g 

25 of the solid catalyst component (i) ((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)-a). 

Then 4 ml of the antistatic agent composition 11 prepared in 

5 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 to start polymerization. While 

continuously supplying ethylene so that the pressure was 

10 maintained at 8,0 kg/cm2-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 

15 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. 

20 [0246] 

[Example 18-2] 

<PoIymerizaticn method (2): Evaluation of polymerization 

activity> 

Into a 1000 ml. stainless steel autoclave thoroughly 

25 purged with nitrogen, 500 ml of n-heptane was charged, the 
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system was purged with ethylene, and 20 ml of 1-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, 4 ml of the antistatic agent composition 11 prepared 

5 in Preparation Example 17 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 

10 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, 85.3 g of 

15 the polymer was obtained. The activity ratio was 333% 

relative to 100% in Comparative Example 8-2. 

[0247] 

It should be rioted that in this autoclave system, 28.00 

mg of Chemistat 2500 and 14.00 mg of diethylaluminum ethoxide 

20 were present. 

[0248] 

[Comparative Example 9] 

Case of adding only component (B) during polymerization 

<PoIymerization method (1) 

25 autoclave wali> 

Evaluation of condition of 
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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 1-hexene and 0.24 g 

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

5 were charged, and the temperature was elevated to 55°C. Then 

1.72 ml of a toluene solution (4.06 mg/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) 

10 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/cm2-G, polymerization was conducted for 90 minutes. After 

15 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. 

20 [0249] 

It should be noted that in this autoclave system, 7.00 

mg of Chemistat 2500 was present. 

[0250] 

[Comparative Example 10-1] 

25 Case of adding only component (B) during polymerization 
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<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 

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

of the prepolymerized solid catalyst component (v) ((A)-a) 

prepared in Preparation Example 14 were charged, 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 

10 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 to 73°C. Ethylene was then introduced to start 

15 polymerization. While continuously supplying ethylene so 

that the pressure was maintained at 8.0 kg/cm2-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 

20 the autoclave after the polymerization was observed. No 

adhesion of polymers to the autoclave wall or impeller was 

found. 

[0251] 

It should be noted that in this autoclave system, 7.00 

25 mg of Chemistat 2500 was present. 
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[0252] 

[Comparative Example 10-2] 

<Polymerization method (2): Evaluation of polymerization 

activity> 1 

5 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 mmol) of 1 mol/L triisobutylaluminum were added. 

After the mixture was retained at room temperature for 5 

10 minutes, 1.72 ml of a toluene solution (4.06 mg/ml) of 

Chemistat 2500 (higher aliphatic amide produced by Sanyo 

Chemicals Industries, Ltd.) acting as the component (B) and 

0.15 g of the prepolymerized solid catalyst component (v) (A) 

prepared in Preparation Example 14 were added thereto and the 

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

then introduced to start polymerization. While continuously 

supplying ethylene so that the pressure was maintained at 8.0 

kg/cra2-G, polymerization was conducted for 90 minutes. After 

termination of the polymerization, the system was 

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

under vacuum at 80°C for 12 hours. As a result, 38.5 g of 

the polymer was obtained. 

[0253] 

It should be noted that in this autoclave system, 7.00 

25 mg of Chemistat 2500 was present. 
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[0254] 

[Example 19] 

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

during polymerization 

5 <Polyme.riza.tion 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 of 1-hexene and 0.28 g 

10 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 11 prepared in Preparation 

15 Example -17-and 0.15 g of the prepolymerized solid catalyst 

component <v) ((A)-b) prepared in Preparation Example 14 were 

added, ana 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 

20 maintained at 8.0 kg/cm2-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 

25 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. 

10256] 

[Example 20-1] 

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 of 1-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. It takes approximately 10 

minutes until the temperature reaches 55°C after the addition 

of ((A)-a). Then 1 ml of the antistatic agent composition 11 

prepared in Preparation Example 17 and 0.15 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/cm2-G, 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. Mo 

adhesion of polymers to the autoclave wall or impeller was 

5 found. 

[0257] 

It should be noted that in this autoclave system, 7.00 

mg of Chemistat 2500 and 3.50 mg of diethylaluminum ethoxide 

were present. 

10 [0258] 

[Example 20-2] 

<Polymerization method (2) : Evaluation of polymerization 

activity> 

Into a 1000 ml stainless steel autoclave thoroughly 

15 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 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 

20 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. Ethylene was then introduced to 

start polymerization. While continuously supplying ethylene 

25 so that the pressure was maintained, at 8.0 kg/cm2-G, 
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polymerization was conducted for 90 minutes. After 

termination of the polymerization, the system was 

depressurized and the polymer was filtered, washed, and dried 

under vacuum at 80°C for 12 hours. As a result, 59.3 g of 

5 the polymer was obtained. The activity ratio was 154% 

relative to 100% in Comparative Example 10-2. 

[0259] 

It should be noted that in this autoclave system, 7.00 

mg of Chemistat 2500 and 3.50 mg of diethylaluminum ethoxide 

10 were present. 

[0260] 

[Example 21) 

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

during polymerization 

15 <?olymerization method 12): 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 5 ml of 1-hexene and 

20 0.06 ml {0.06 mmol) of 1 mol/L triisobutylaluminum were added. 

After the mixture was retained at room 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 

25 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/cm2-G, 

polymerization was conducted for 90 minutes. After 

5 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, 44.0 g of 

the polymer was obtained. The activity .ratio was 114% 

relative to 100% in Comparative Example 10-2. 

10 [0261J 

It should be noted that in this autoclave system, 7.00 

rag of Chemistat 2500 and 4.67 mg of diethylaluminum ethoxide 

were present, 

[0262] 

15 [Comparative Example 11-1) 

Case of adding only component (3) during polymerization 

<Polymerizatior. method (1) : Evaluation of condition of 

autoclave wall> 

Into a 1000 ml stainless steel autoclave thoroughly 

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

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

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

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

ml of a toluene solution (4.06 mg/ ml) of Chemistat 2500 

25 {higher aliphatic amide produced by Sanyo Chemicals 
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Industries, Ltd.) acting as the component (B) and 0.14 g of 

the solid catalyst component (i) ((A)—to) prepared in 

Preparation Example 1 were added, and the temperature in the 

system was elevated to 73°C. Ethylene was then introduced to 

5 start polymerization. While continuously supplying ethylene 

so that the pressure was maintained at 8.0 kg/cra2-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 

10 the autoclave after the polymerization was observed. No 

adhesion of polymers to the autoclave wall or impeller was 

found. 

[0263] 

It should be noted that in this autoclave system, 21.00 

15 mg of Chemistat 2500 was present. 

[0264] 

[Comparative Example 11-2] 

<Polymerization method {2}: Evaluation of polymerization 

activity> 

20 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 iroriol) of 1 

mol/L triisobutylaluminum was added. After the mixture was 

retained at room temperature for 5 minutes, 5.17 ml of a 

25 toluene solution (4.06 rag/ ml) of Chemistat 2500 (higher 



SF-2240 
- 132 -

aliphatic amide produced by Sanyo Chemicals Industries, Ltd.) 

acting as the component (B) and 0.14 g of the solid catalyst 

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

added thereto and the temperature in the system was elevated 

5 to 73°C. Ethylene was then introduced to start 

polymerization. While continuously supplying ethylene so 

that the pressure was maintained at 8.0 k.g/cnr-G, 

polymerization was conducted for 90 minutes. After 

termination of the polymerization, the system was 

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

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

the polymer was obtained. 

[0265] 

It should be noted that in this autoclave system, 21.00 

15 mg of Chemistat 2500 was present. 

[0266] 

[Example 22-1] 

Case of adding a mixed solution of components (3) and (C) 

during polymerization 

20 <PoIymerization 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, 0.08 g of the solid catalyst 

25 component (i) f(A)-a) prepared in Preparation Example 1 was 
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charged, and the temperature was elevated to 55cC. 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 Preparation Example 18 and 

5 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. Ethylene was then 

introduced to start polymerization. While continuously 

supplying ethylene so that the pressure was maintained at 8.0 

10 kg/cm2-G, polymerization was conducted for 90 minutes. After 

the termination of the polymerization, the system was 

depressurized, the polymer was removed, and the condition of 

the autoclave after the polymerization was observed. No 

adhesion of polymers to the autoclave wall or impeller was 

15 found. 

10267] 

It should be noted that in this autoclave system, 21.00 

mg of Chemistat 2500 and 14.00 mg of diethylaluminum ethoxide 

were present. 

20 [0268] 

[Example 22-2] 

Polymerization method (2): Evaluation of polymerization 

activity> 

Into a 1000 ml stainless steel autoclave thoroughly 

25 purged with nitrogen, 500 ml of n-heptane was charged, the 
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system was purged with ethylene, and 0.06 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 

5 Example 18 and 0.14 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. VJhile continuously 

supplying ethylene so that the pressure was maintained at 8.0 

10 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, 103.2 g of 

the polymer was obtained. The activity ratio was 1151 

15 relative to 100% in Comparative Example 11-2. 

[0269] 

It should be noted that in this autoclave system, 21.00 

mg of Chemistat 2500 and 14.00 mg of diethylaluminum ethoxide 

were present. 

20 [0270] 

[Comparative Example 12-1] 

Case of adding only component (B) during polymerization 

Polymerization method (1): Evaluation of condition of 

autoclave wall> 

2 5 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, 0.30 g of the prepolymerized 

solid catalyst component (v) ((A)-a) prepared in Preparation 

Example 14 was charged, and the temperature was elevated to 

5 55°C. Then 3.45 ml of a toluene solution -4.06 mg/ ml) of 

Chemistat 2500 (higher aliphatic araide produced by Sanyo 

Chemicals Industries, Ltd.) acting as the component (B) and 

0-15 g of the prepolymerized solid catalyst component (v) 

{(A)-b) prepared in Preparation Example 14 were added, and 

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

was then introduced to start polymerization. While 

continuously supplying ethylene so that the pressure was 

maintained at 8.0 kg/cra2-G, polymerization was conducted for 

90 minutes. After the termination of the polymerization, the 

15 system was depressurized, the polymer was removed, and the 

condition of the autoclave after the polymerization was 

observed. Ho adhesion of polymers to the autoclave wall or 

impeller was found. 

[0271] 

20 It should be noted that in this autoclave system, 14.00 

mg of Chemistat 2500 was present. 

[0272] 

[Comparative Example 12-2] 

•^Polymerization method (2): Evaluation of polymerization. 

25 sctivity> 
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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, ana 0.06 ml (0.06 mmol) of 1 

mol/L triisobutylaluminum was added. After the mixture was 

5 retained at room temperature for 5 minutes, 3.45 ml of a 

toluene 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) prepared in Preparation 

10 Example 14 were added thereto and the temperature in the 

system was elevated to 73°C. Ethylene was then introduced to 

start polymerization. While continuously supplying ethylene 

so that the pressure was maintained at 8.0 kg/cm2~G, 

polymerization was conducted for 90 minutes. After 

15 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, 38.4 g of 

the polymer was obtained. 

[0273] 

20 It should be noted that in this autoclave system, 14.00 

mg of Chemistat 2500 was present. 

[0274] 

[Example 23-1] 

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

25 during polymerization 
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Polymerization method {!): 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 

5 system was purged with ethylene, 0.30 q of the prepolymerized 

solid catalyst component (v) ((A)-a} prepared in Preparation 

Example 14 was charged, and the temperature was elevated to 

55°C. It takes approximately 10 minutes until the 

temperature reaches 55aC after the addition of ((A)-a}. Then 

10 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)-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 

15 polymerization. While continuously supplying ethylene so 

that the • pressure was maintained at 8.0 kg/cm2-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 

20 the autoclave after the polymerization was observed. No 

adhesion of polymers to the autoclave wall or impeller was 

found. 

[0275] 

It should be noted that in this autoclave system, 14.00 

25 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 

5 activity> 

Into a 1000 ml stainless steel autoclave thoroughly 

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

system was purged with ethylene, and 0.06 ml (0.06 mmol) of 1 

mol/L triisobutylaluminum was added. After the mixture was 

10 retained at room temperature for 5 minutes, 2 mi 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 

15 to 73°C. Ethylene was then introduced to start 

polymerization. "While continuously supplying ethylene so 

that the pressure was maintained at 8.0 kg/cm2-G, 

polymerization was conducted for 90 minutes. After 

termination of the polymerization, the system was 

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

under vacuum at 80°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. 

[0277] 

25 It should be noted that in this autoclave system, 14.00 
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rag of Chemistat 2500 and 7.00 mg of diethylaluminum ethoxide 

were present. 

[0278] 

[Comparative Example 13-1] 

5 Case of adding only component (B) 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 

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

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

Preparation Example 15 were charged, and the temperature was 

elevated to 55°C. Then 6.90 ml of a toluene solution (4.06 

mg/ ml) of Chemistat 2500 (higher aliphatic amide produced by 

15 Sanyo Chemicals Industries, Ltd.) acting as the component (B) 

and 0.15 g of the solid catalyst component (vi) {(A)-b) 

prepared in Preparation Example 15 were added, and the 

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

then introduced to start polymerization. While continuously 

20 supplying ethylene so that the pressure was maintained at 8,0 

kg/cm2-G, polymerization was conducted for 90 minutes. After 

the termination of the polymerization, the system was 

depressuiized., the polymer was removed, and the condition of 

the autoclave after the polymerization was observed. 

25 Adhesion 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. 

5 [0280] 

[Comparative Example 13-2} 

Polymerization, method (2) : Evaluation of polymerization 

activity> 

Into a 1000 ml stainless steel autoclave thoroughly 

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

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

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

After the mixture was retained at room temperature for 5 

minutes, 6.90 ml of a toluene solution (4.06 mg/ ml) of 

15 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. Ethylene was then 

20 introduced to start polymerization. While continuously 

supplying ethylene so 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 

25 under vacuum at 80°C for 12 hours. As a result, 68.1 g of 
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the polymer was obtained. 

[0281] 

It should be noted that in this autoclave system, 28.00 

mg of Chemistat 2500 was present. 

5 [0282] 

[Comparative Example 1.4] 

Case of adding only component (B) during polymerization 

Polymerization method (1}: Evaluation of condition of 

autoclave wall> 

10 Into a 1000 ml stainless steel autoclave thoroughly 

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

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

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

Preparation Example 15 were charged, and the temperature was 

15 elevated to 55°C. Then 10.34 ml of a toluene solution (4.06 

mg/ ml) of Chemistat 2500 (higher aliphatic amide produced by 

Sanyo Chemicals Industries, Ltd.) acting as the component (B) 

and 0.15 g of the solid catalyst component (vi) ((A)-b) 

prepared in Preparation Example 15 were added, and the 

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

then introduced to start polymerization. While continuously 

supplying ethylene so that the pressure was maintained at 8.0 

kg/cm2-G, polymerization was conducted for 90 minutes. After 

the termination of the polymerization, the system was 

25 depressurized, the polymer was removed, and the condition of 
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the autoclave after the polymerization was observed. 

Adhesion of polymers to the autoclave wall or impeller was 

found. 

[0283] 

5 It should be noted that in this autoclave systera, 42.00 

mg of Chemistat 2500 was present. 

[0284] 

[Example 24-1] 

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

10 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 

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

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

Preparation Example 15 were charged, and the temperature was 

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

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

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

Preparation Example 17 and 0.15 g of the solid catalyst 

component (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 polyraerization-

25 While continuously supplying ethylene so that the pressure 
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was maintained at 8.0 kg/cm2-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 

5 observed, No adhesion, of polymers to the autoclave wall or 

impeller was found. 

[0285] 

It should be noted that in this autoclave system, 28.00 

mg of Chemistat 2500 and 14.00 mg of diethylaluminum ethoxide 

10 were present. 

[0286] 

[Example 24-2] 

Polymerization method (2): Evaluation of polymerization 

activity? 

15 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 mmol) of 1 mol/L triisobutylaluminum were added 

After the mixture was retained at room temperature for 5 

20 minutes, 4 ml of the antistatic agent composition 11 prepared 

in Preparation Example 17 and 0.15 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 

25 polymerization. While continuously supplying ethylene so 
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that the pressure was maintained at 8.0 kg/cra2-G, 

polymerization was conducted for 90 minutes. After 

termination of the polymerization, the system was 

depressurized and the polymer was filtered, washed, and dried 

5 under vacuum at 80*0 for 12 hours. As a result, 117.2 g of 

the polymer was obtained. The activity ratio was 172% 

relative to 100% in Comparative Example 13-2. 

[0287] 

It should be noted that in this autoclave system, 28.00 

10 mg of Chemistat 2500 and 14.00 mg of diethylaluminum ethoxide 

were present. 

[0288] 

[Example 25-1] 

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

15 . 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 

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

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

Preparation Example 15 were charged, and the temperature was 

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

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

25 Then 4 ml of the antistatic agent composition 11 prepared in 
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Preparation Example 18 and 0.15 g of the solid catalyst 

component (vi) (?A)-b) prepared in Preparation Example 15 

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

73°C. Ethylene was then introduced to start polymerization. 

5 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 

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

impeller was found. 

[0289] 

It should, be noted that in this autoclave system, 2.8.00 

mg of Chemistat 2500 and 18.68 mg of diethylaluminum ethoxide 

15 were present. 

[0290] 

[Example 25-2] 

Polymerization method {2): Evaluation of polymerization 

activity> 

20 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 mmol) of 1 mcl/L triisobutylaluminum were added 

After the mixture was retained at room temperature for 5 

25 minutes, 4 ml of the antistatic agent composition 11 prepared 



SF-2240 
- 146 -

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 

5 polymerization. While continuously supplying ethylene so 

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 

10 under vacuum at 80°C for 12 hours. As a result, 91.0 g of 

the polymer was obtained. The activity ratio was 134% 

relative to 100% in Comparative Example 13-2. 

[0291] 

It should be noted that in this autoclave system, 28.00 

15 mg of Chemistat 2500 and 18.68 mg of diethylaluminura ethoxide 

were present. 

[0292] 

[Example 26-1] 

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

20 during polymerization 

<Polymerization method (1): Evaluation of condition of 

autoclave wall> 

Into a 1000 ml stainless steel autoclave thoroughly 

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

25 system was purged with ethylene, 5 ml of 1-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. It takes approximately 10 minutes until 

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

5 Then 2 ml of the antistatic agent composition 11 prepared in 

Preparation Example 17 and 0.15 g of the solid catalyst 

component -vi) ((A)-b) prepared in Preparation Example 15 

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

73°C. Ethylene was then introduced to start polymerization. 

10 While continuously supplying ethylene so that the pressure 

was maintained at 8.0 kg/cm2-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 

15 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 

20 were present. 

[0294] 

{Example 26-2] 

<Poiymerization method (2): Evaluation of polymerization 

activity> 

25 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 1-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 

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 73aC. Ethylene was then introduced to start 

10 polymerization. While continuously supplying ethylene so 

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 

15 under vacuum at 80°C for 12 hours. As a result, 173.2 g of 

the polymer was obtained. The activity ratio was 254% 

relative to 100% in Comparative Example 13-2. 

[0295] 

It should be noted that in this autoclave system, 14.00 

20 mg of Chemistat 2500 ana 7.00 mg of diethylaluminum ethoxide 

were present. 

[0296] 

[Comparative Example 15-1] 

Case of adding only component (B) during polymerization 

25 <Polymerization method (1): Evaluation of condition of 
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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 1-hexene and 0.27 g 

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

were charged, and the temperature was elevated to 55°C. Then 

1.72 mi of a toluene solution (4.06 mg/ ml) of Chemistat 2500 

(higher aliphatic amide produced by Sanyo Chemicals 

Industries, Ltd.) acting as the component (B> and 0.43 g of 

10 the solid catalyst component (iii) ((A)-b) prepared in 

Preparation Example 2 were added, and the temperature in the 

system was elevated to 73°C. Ethylene was then introduced to 

start polymerization. While continuously supplying ethylene 

so that the pressure was maintained at 8.0 kg/cm2-G, 

15 polymerization was conducted for 90 minutes. After the 

termination of the polymerization, the system was 

depressurized, the polymer was removed, and the condition of 

the autoclave after the polymerization was observed. No 

adhesion of polymers to the autoclave wall or impeller was 

20 found. 

[0297] 

It should be noted that in this autoclave system, 7.00 

mg of Chemistat 2500 was present. 

[0298] 

25 [Comparative 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 

5 system was purged with ethylene, and 20 ml of 1-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, 1.72 ml of a toluene solution {4.06 rag/ ml} of 

Chemistat 2500 (higher aliphatic amide produced by Sanyo 

10 Chemicals Industries, Ltd.) acting as the component (B) and 

0.41 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 

15 that the pressure was maintained at S.O kg/cm2-G, 

polymerization was conducted for 90 minutes. After 

termination of: the polymerization, the system was 

depressurized and the polymer was filtered, washed, and dried 

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

20 polymer obtained was 92% relative to 100% in Comparative 

Example 13-2. 

[0299] 

It should be noted that in this autoclave system, 7.00 

mg of Chemistat 2500 was present. 

25 [0300] 
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[Example 27-1] 

Case of adding a mixed solution of components J3} and (C) 

during polymerization 

<PoIymerization 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 1-hexene and 0.28 g 

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

were charged, and the temperature was elevated to 55°C. It 

takes approximately 10 minutes until the temperature reaches 

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

antistatic agent composition 13 prepared in Preparation 

Example 19 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 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. 

[0301] 
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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] 

5 [Example 27-2] 

<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 

10 system was purged with ethylene, and. 20 ml of 1-hexene and 

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

After the mixture was retained at room temperature for 5 

minutes, 1 ml of the antistatic agent composition 13 prepared 

in Preparation Example 19 and 0.32 g of the prepolymerized 

15 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/cm2-G, polymerization was conducted for 90 minutes. After 

20 termination of the polymerization, the system was 

depressurized and the polymer was filtered, washed, and dried 

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

polymer obtained was 117% relative to 100% in Comparative 

Example 15-2. 

25 [0303] 
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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] 

5 [Example 28-1] 

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

during polymerization 

<Polymerization method (1) : Evaluation of condition of 

autoclave wall> 

10 Into a 1000 ml stainless steel autoclave thoroughly 

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

system was purged with ethylene, 20 ml of 1-hexene and 0.27 g 

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

were charged, and the temperature was elevated to 55°C. It 

15 takes approximately 10 minutes until the temperature reaches 

55SC after the addition of ({A)-a). Then 1 ml of the 

antistatic agent composition 15 prepared in Preparation 

Example 21 and 0.43 g of the prepolymerized solid catalyst 

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

20 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/cm2-G, polymerization was conducted for 90 minutes. After 

the termination of the polymerization, the system was 

25 depressurized, the polymer was removed, and the condition of 
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the autoclave after the polymerization was observed. No 

adhesion of polymers to the autoclave wall or impeller was 

found. 

[0305] 

5 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] 

10 <Polymer.i.zation 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 xal of 1-hexene and 

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

After the mixture was retained at room temperature for 5 

minutes, 1 ml of the antistatic agent composition 15 prepared 

in Preparation Example 21 and 0.42 g of the prepolymerized 

solid catalyst component (iii) (A) were added thereto and the 

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

then introduced to start polymerization. While continuously 

supplying ethylene so that the pressure was maintained at 8.0 

kg/cm2-G, polymerization was conducted for 90 minutes. After 

termination of the polymerization, the system was 

25 depressurized and the polymer was filtered, washed, and dried 
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under vacuum at 80°C for 12 hours. The activity ratio of the 

polymer obtained was 117% relative to 100% in Comparative 

Example 15-2. 

[0307] 

5 It. should be noted that in this autoclave system, 7.00 

mg of Chemistat 2500 and 5.78 mg of diisobutylaluminum 

hydride were present. 

[0308] 

[Example 2 9-1] 

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

during polymerization 

<Polyraerization method (1): Evaluation of condition of 

autoclave wall> 

Into a 1000 ml stainless steel autoclave thoroughly 

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

system was purged with ethylene, 20 ml of 1-hexene and 0.33 g 

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

prepared in Preparation Example 2 were charged, and the 

temperature was elevated to 55cC. It takes approximately 10 

20 minutes until the temperature reaches 55°C after the addition 

of {(A)-a). Then 1 ral of the antistatic agent composition 16 

prepared in Preparation Example 22 and 0.46 g of the 

prepolymerized solid catalyst component (iii) ((A)-b) were 

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

25 Ethylene was then introduced to start polymerization. While 
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continuously supplying ethylene so that the pressure was 

maintained at 8.0 k.q/cm2-G, polymerization was conducted for 

90 minutes. After the termination of the polymerization, the 

system was depressurized, the polymer was removed, and the 

5 condition of the autoclave after the polymerization was 

observed. No adhesion of polymers to the autoclave wall or 

impeller was found. 

[0309] 

It should be noted that in this autoclave system, 7.00 

10 mg of Chemistat 2500 and 3.50 mg of triethylaluminum were 

present. 

[0310] 

[Example 29-2] 

<Polymerization method (2): Evaluation of polymerization 

15 activity> 

Into a 1000 ml stainless steel autoclave thoroughly 

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

system was purged with ethylene, and 20 ml of 1-hexene and 

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

20 After the mixture was retained at room temperature for 5 

minutes, 1 xal 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 

25 then introduced to start polymerization. While continuously 
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supplying ethylene so that the pressure was maintained at 8.0 

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

termination of the polymerization, the system was 

depressurized and the polymer was filtered, washed, and dried 

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

polymer obtained was 113% relative to 100% in Comparative 

Example 15-2. 

[0311] 

It should be noted that in this autoclave system, 7.00 

10 mg of Chemistat 2500 and 3.50 mg of triethylaluminum were 

present. 

[0312] 

[Example 30-1] 

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

15 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 

20 system was purged with ethylene, 20 ml of 1-hexene and 0.25 g 

of the prepolymerized solid catalyst component (iii) {(A)~a) 

were charged, and the temperature was elevated to 553C. It 

takes approximately 10 minutes until the temperature reaches 

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

25 antistatic agent composition 17 prepared, in Preparation 
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Example 23 an.d 0.42 g of the prepolymerized solid catalyst 

component {iii} ((A)-b) prepared in Preparation Example 2 

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

73°C. Ethylene was then introduced to start polymerization. 

5 While continuously supplying ethylene so that the pressure 

was maintained at 8.0 kg/ciri2-G, polymerization was conducted 

for 90 minutes. After the termination of the polymerization, 

the system was depressurized, the polymer was removed, and 

the condition of the autoclave after the polymerization was 

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

impeller was found. 

[0313] 

It should be noted that in this autoclave system. 7.00 

• mg of Chemistat 2500 and 4.67 mg of triethylaluminum were 

15 present. 

[0314] 

[Example 30-2] 

<Polymerization method (2): Evaluation of polymerization 

activity> 

20 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 

25 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 (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 

5 supplying ethylene so that the pressure was maintained at 8.0 

kg/cm2~G, polymerization was conducted for 90 minutes. After 

termination of the polymerization, the system was 

depressurized and the polymer was filtered, washed, and dried 

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

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

Example 15-2. 

[0315] 

It should be noted that in this autoclave system, 7.00 

mg of Chemistat 2500 and 4.67 mg of triethylaluminum were 

15 present. 

[ 0 31.6 j 

[Example 31—1] 

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

during polymerization 

20 <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 1-hexene and 0.30 g 

25 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 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 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 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. 

[0317] 

It should be rioted that in this autoclave system, 7.00 

mg of Chemistat 2500 and 8.75 mg of diisobutylaluminum 

hydride were present. 

[0318] 

[Example 31-2} 

<Polymerizaticn 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 1-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 14 prepared 

5 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 

10 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 8Q°C for 12 hours. The activity ratio of the 

polymer obtained was 113% relative to 100% in Comparative 

15 Example 15-2. 

[0319] 

It should be noted that in this autoclave system, 7.00 

mg of Chemistat 2500 and 8.75 mg of diisobutylaluminum 

hydride were present. 

20 [0320] 

[Example 32-1] 

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

during polymerization 

<Polymer.ization method (1) : Evaluation of condition of 

25 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, 20 ml of 1-hexene and 0.30 g 

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

prepared in Preparation Example 2 were charged, and the 

temperature was elevated to 55°C. It takes approximately 10 

minutes until the temperature reaches 55°C after the addition 

of ((A)-a). Then I ml of the antistatic agent composition 18 

prepared in Preparation Example 24 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 that, the pressure was 

maintained at 8.0 kg/cm2-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. Wo adhesion of polymers to the autoclave wall or 

impeller was found. 

[0321) 

It should be noted that in this autoclave system, 7.00 

mg of Chemistat 2500 and 3.50 mg of tri-normal-hexylaluminum 

were present. 

[0322] 

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

activity> 

Into a 1000 ml stainless steel autoclave thoroughly 

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

5 system was purged with ethylene, and 20 ml of 1-hexene and 

0.06 m.1 (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 18 prepared 

in Preparation Example 24 and 0.43 g of the prepolymerized 

10 solid catalyst component (iii) (A) were added thereto and the 

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

then introduced to start polymerization. While continuously 

supplying ethylene so that the pressure was maintained at 8.0 

kg/cm2-G, polymerization was conducted for 90 minutes. After 

15 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 133% relative to 100% in Comparative 

Example 15-2. 

20 [0323] 

It should be noted that in this autoclave system, 7.00 

mg of Chemistat 2500 and 3.50 mg of tri-normal-hexylaluminum 

were present. 

[0324] 

25 [Example 33-1] 
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Case o£ adding a mixed solution of components (33) and (C) 

during polymerization 

<Polymerization method (1): Evaluation of condition of 

autoclave wall> 

5 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 1-hexene and 0.30 g 

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

were charged, and the temperature was elevated to 55°C. It 

10 takes approximately 10 minutes until the temperature reaches 

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

antistatic agent composition 11 prepared in Preparation 

Example 17 and 0.40 g of the prepolymerized solid catalyst-

component (vii) {(A)-b) prepared in Preparation Example 16 

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/cm2-G, polymerization was conducted 

for 90 minutes. After the termination of the polymerization, 

20 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. 

[0325] 

25 It should be noted that in this autoclave system, 7.00 
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mg of Chemistat 2500 and 3.50 mg of diethylaluminura ethoxide 

were present, 

10326] 

[Example 33-2] 

5 <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 1-hexene and 

10 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 mi of the antistatic agent composition 11 prepared 

in Preparation Example 17 and 0.35 g of the prepolymerized 

solid catalyst component (vii} (A) prepared in Preparation 

15 Example 16 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 k.g/cm2-G, 

polymerization was conducted for 90 minutes. After 

20 termination of the polymerization, the system was 

depressurized and the polymer was filtered, washed, and dried 

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

polymer obtained was 129% relative to 100% in the case where 

no component (C) was used. 

25 [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] 

5 [Comparative Example 16] 

Case of adding a mixed solution of components (8) and (C) 

during polymerization 

<Polymerization method (2): Evaluation of polymerization 

activity> 

10 Into a 1000 ml stainless steel autoclave thoroughly 

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

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

0,06 ml (0-06 mmol) of 1 mol/L triisobutylaluminum were added. 

After the mixture was retained at room temperature for 5 

15 minutes, 1 ml of the antistatic agent composition 19 prepared 

in Preparation Example 25 and 0.43 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 

20 supplying ethylene so that the pressure was maintained at 8.0 

kg/cm2--G, polymerization was conducted for 90 minutes. After 

termination of .the polymerization, the system was 

depressurized and the polymer was filtered, washed, and dried 

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

25 polymer obtained was 91% relative to 100% in the case where 
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no component (C) was used. 

[0329] 

It should be noted that in this autoclave system, 7.00 

mg of AMIET 105 and 3.50 mg of diethylaluminum ethoxide were 

5 present. 

[0330] 

[Comparative Example 17] 

Case of adding a mixed solution of components (8) and (C) 

during polymerization 

10 <Polymerization method (2): Evaluation of polymerization 

activity> 

Into a 1000 ml stainless steel autoclave thoroughly 

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

system was purged with ethylene, and 20 ml. of 1-hexene and 

15 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 20 prepared 

in Preparation Example 26 and 0.45 g of the prepolymerized 

solid catalyst component (iii) (A) were added thereto and the 

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

then introduced to start polymerization. While continuously 

supplying ethylene so that the pressure was maintained at 8.0 

fcg/cm2-G, polymerization was conducted for SO minutes. After 

termination of the polymerization, the system was 

25 depressurized and the polymer was filtered, washed, and dried 
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under vacuum at 80 °C for 12 hours. The activity ratio of the 

polymer obtained was 95% relative to 100% in the case where 

no component (C) was used. 

[0331] 

5 It should be noted that in this autoclave system, 14.00 

mg of EPAN 720 and 3.50 rog of diethylaluminum ethoxide were 

present. 

[0332] 

[Comparative Example 18] 

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

during polymerization 

<Polyraerization method (2): Evaluation of polymerization 

activity> 

Into a 1000 ml stainless steel autoclave thoroughly 

15 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 triisobutylaluminum were added 

After the mixture was retained at room temperature for 5 

minutes, 1 mi of the antistatic agent composition 21 prepared 

20 in Preparation Example 27 and 0.48 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 

25 kg/cm2-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 30°C for 12 hours. The activity ratio of the 

polymer obtained was 85% relative to 100% in the case where 

5 no component (C) was used. 

[0333] 

It should be noted that in this autoclave system, 7.00 

mg of EMULGEN 108 and 3.50 mg of diethylaluminum ethoxide 

were present. 

10 [0334] 

[Comparative Example 19] 

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

during polymerization 

<?olymerization method (2): Evaluation of polymerization 

15 act.ivity> 

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 mi of 1-hex.ene and 

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

20 After the mixture was retained at room temperature for 5 

minutes, 1 ml of the antistatic agent composition 22 prepared 

in Preparation Example 28 and 0.47 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 

25 then introduced to start polymerization. While continuously 
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supplying ethylene 30 that the pressure was maintained at 8.0 

kg/cm2-G, polymerization was conducted for SO 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 EA and 3.50 mg of diethylaluminum 

ethoxide were present. 

[0336] 

[Comparative Example 20] 

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

during polymerization 

<Polym.erization 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 1-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 23 prepared 

in Preparation Example 2 9 and 0.4 0 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 so that the pressure was maintained at 8.0 

kg/cm2-G, polymerization was conducted for 90 minutes. After 

5 termination of the polymerization, the system was 

depressurized and the polymer was filtered, washed, and dried 

under vacuum at 80*0 for 12 hours. The activity ratio of the 

polymer obtained was 94% relative to 100% in the case where 

no component (C) was used. 

10 [0337] 

It should be noted that in this autoclave system, 7,00 

mg of Electro-stripper EA7 and 3.50 mg of diethylaluminum 

ethoxide were present. 

[0338] 

15 [Comparative Example 21] 

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

during polymerization 

<Polymerization method (2): Evaluation of polymerization 

activity> 

20 Into a 1000 ml stainless steel autoclave thoroughly 

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

system was purged with ethylene, and 20 ml of 1-hexene and 

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

After the mixture was retained at room temperature for 5 

25 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 (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 

5 supplying ethylene so that the pressure was maintained at 8.0 

kg/cm2~G, polymerization was conducted for 90 minutes. After 

termination of the polymerization, the system was 

depressurized and the polymer was filtered, washed, and dried 

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

10 polymer obtained was 92% relative to 100% in the case where 

no component (C) was used. 

[0339] 

It should be noted that in this autoclave system, 7.00 

mg of Costelan ASlOO and 3.50 mg of diethylaluminum ethoxide 

15 were present. 

[0340] 

[Comparative Example 22] 

Case of adding a mixed solution of components (3) and (C) 

during polymerization 

20 <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 1-hexene and 

25 0.06 ml (0.06 mmol) of 1 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 (iii) (A) were added thereto and the 

5 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/cm2-G, polymerization was conducted for 90 minutes. After 

termination of the polymerization, the system was 

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

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

polymer obtained was 96% relative to 100% in the case where 

no component (C3 was used. 

[0341] 

15 It should be noted that in this autoclave system, 7.00 

mg of Costelan ASlOO and 3.50 mg of tri-normal-hexylaluminum 

were present. 

[0342] 

Table 1 shows the summary of the evaluation of the 

20 condition of the autoclave wall evaluated through the 

polymerization method (1) in Examples 1-1 to 9-1 and 

Comparative Examples 1, 2-1, and 3-1. 

[0343] 

Table 2 shows the summary of the evaluation of the 

25 polymerization activity evaluated through the polymerization 
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method [2) in Examples 1-2 to 9-2 and Comparative Examples 2-

2 and 3-2. 

[0344] 

Table 3 shows the summary of the evaluation of the 

5 condition of the autoclave wall evaluated through the 

polymerization method (1) in Examples 10-1 to 12-1 and 

Comparative Example 4-1. 

[0345] 

Table 4 shows the summary of the evaluation of the 

10 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 

15 operability for gas-phase polymerization in Example 13 and 

Comparative Examples 5 and 6. 

[0347] 

Table 6 shows the summary of the evaluation of the 

condition of the autoclave wall evaluated through the 

20 polymerization method (1) in Examples 14-1 to 26-1 and 

Comparative Examples 7-1 to 14. 

[0348] 

Table 7 shows the summary of the evaluation of the 

polymerization activity evaluated through the polymerization 

25 method (2) in Examples 14-2 to 26-2 and Comparative Examples 
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7-2 to 13-2. 

[0349] 

Table 8 shows the summary of the evaluation of the 

condition of the autoclave wall evaluated through the 

polymerization, method (1) in Examples 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 Examples 27-2 to 33-2 and Comparative Example 

15-2. 

[0351] 

Table 10 shows the summary of the evaluation of the 

polymerization activity evaluated through the polymerization 

method (2) in Comparative Examples 16. to 22. 

[0352] 

[Table 1] 
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Table 1 Polymerization method (X) Evaluation of condition of autoclave wall 

Catalyst (A-a) 
g 

Catalyst (A-b) 
g Component (B) Component (C) Components (B)+(C) Mixed solution of (B) and (C) 

Catalyst (A-a) 
g 

Catalyst (A-b) 
g Component (B) Component (C) Components (B)+(C) Component (B) 

mg 
Component (C) 

mg 
Catalyst (A-a) 

g 
Catalyst (A-b) 

g Component (B) Component (C) 
Charqe method 

Component (B) 
mg 

Component (C) 
mg 

Example 1-1 0.58 0.61 Chemistat 2500 EtpAI(OEt)'' Method (1) "3 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 Et2AI(OEtT Method (1)'3 9.0 3.0 
Example 3-1 0.58 0.58 Chemistat 2500 EfcAI(OEtr~ Method (1) *3 9.0 9.0 
Example 4-1 0.60 0,60 Chemistat 2500 EtjAI(OEt)1 Method (1)"3 9.0 1.5 
Example 5-1 0.60 0.60 Chemistat 2500 EtjAI(OEt)"1 Method (1)"3 9.0 10.5 
Example 6-1 0.60 0.60 Chemistat 2500 Et2AI(OEt)T Method (1)"3 9.0 12.0 
Example 7-1 0.60 0.60 Chemistat 2500 EtjAI(OEt) Method (1)"3 9.0 18.0 
Example 8-1 0.60 0.60 Chemistat 2500 Et,AI(OEt)1 Method (1) '3 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 iBUaAP Method (1) *3 9.0 12.0 

Separately charged amount (B)+(C) mixing ratio 
Adhesion tb 

wail *6 

Component (C)/(B) 
Component (B) Component (C) Component (B) Component (C) Adhesion tb 

wail *6 (Molar ratio) 
mg mg mg mg 

Adhesion tb 
wail *6 

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 9.0 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 
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 9.0 12.0 A 1.93 

*1: Et2AI(OEt) = Diethylaluminum ethoxide *2: iBujAI = Triisobutylaluminum 
*3: Method (1) = Components (B) and (C) were pre-mixeri and charged into the polymerization vessel. 
*6: A = No adhesion of polymers to the autoclave wai! or impeller was observed. 

B = Slight adhesion of poiymers 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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[0353] 
[Table 2] 
Table 2 Polymerization method (2) Evaluation of polymerization activity 

Catalyst 
(A) 
g 

Component 
(B) 

Component 
(C) 

(BMC) 
Charged amount of 

(B)+(C) mixture 
Separately Charged 

Amount 

(B)+(C) mixing ratio (in 
the polymerization 

vessel) Yield 
g 

Mileage 
g~PE/g-

cat 

Cornponeni 
(C)/(B) 

molar ratio 

Catalyst 
(A) 
g 

Component 
(B) 

Component 
(C) 

(BMC) 
Component 

(B) 
mg 

Component 
(C) 
mg 

Component 
(B) 
mg 

Component 
(C) 
mg 

Componen 
(B) 
mg 

Component 
(C) 
mg 

Yield 
g 

Mileage 
g~PE/g-

cat 

Cornponeni 
(C)/(B) 

molar ratio 

Catalyst 
(A) 
g 

Component 
(B) 

Component 
(C) 

Charge 
methoc 

Component 
(B) 
mg 

Component 
(C) 
mg 

Component 
(B) 
mg 

Component 
(C) 
mg 

Componen 
(B) 
mg 

Component 
(C) 
mg 

Yield 
g 

Mileage 
g~PE/g-

cat 

Cornponeni 
(C)/(B) 

molar ratio 

Example 1-2 0.40 Chemistat 
2500 Et2AI(OEt)*1 Methoc 

or3 5.25 3.50 0 0 5.25 3.50 152.5 381 1.47 

Comparative 
Example 2-2 

0.40 Chemistat 
2500 None 0 0 5.25 5.25 0.00 129.6 324 0.00 

Example 2-2 0.40 Chemistat 
2500 Et2AI(OEt)"' Method 

(D*3 5.25 1.75 0 0 5.25 1.75 146.5 366 0.73 

Example 3-2 0.40 Chemistat 
2500 Et2AI(OEt)"1 Method 

(D*3 5.25 5.25 0 0 5.25 5.25 142.5 356 2.20 

Example 4-2 0.40 Chemistat 
2500 Et2AI(OEt)'1 Method 

(1)„3 5.25 0.88 0 0 5.25 0.88 141.2 353 0.37 

Example 5-2 0.40 Chemistat 
2500 Et2Ai(OEt)"1 Method 

or3 5.25 6.13 0 0 5.25 6.13 122.4 306 2.57 

Example 6-2 0.40 Chemistat 
2500 Et2AI(OEt)"1 Method 

CD*3 5.25 7.00 0 0 5.25 7.00 110.6 277 2.94 

Example 7-2 0.40 Chemistat 
2500 Et2AI(OEt)*1 Method 

(D*3 5.25 10.50 0 0 5.25 10.50 108.0 270 4.41 

Example 8-2 0.40 Chemistat 
2500 Et2AI(OEt}'1 Method 

(D*3 7.00 3.50 0 0 7.00 3.50 138.0 345 1.10 

Comparative 
Example 3-2 0.40 Chemistat 

2500 None 0 0 14.00 0 14.00 0.00 90.4 226 -

Example 9-2 0.40 Chemistat 
2500 iBu3Af2 Method 

(D*3 5.25 7.00 0 0 5.25 7.00 178.2 446 1.93 

5 *1: Et2AI(OEt) = Diethylaluminum ethoxide 
*2: iBusAI = Triisobutylaiuminum 
*3: Method (1) = Components (B) and (C) were pre-mixed and charged into the polymerization vessel. 
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[0354] 
[Table 3] 
Table 3 Polymerization method (1) Evaluation of condition of autoclave wall 

Catalyst (A-a) 
g 

Catalyst (A-b) 
9 

Component (B) Component (C) 
Components 

(B)+(C) 
Mixed solution of (B) and (C) Catalyst (A-a) 

g 
Catalyst (A-b) 

9 
Component (B) Component (C) 

Components 
(B)+(C) Component (B) 

mg 
Component (C) 

mg 

Catalyst (A-a) 
g 

Catalyst (A-b) 
9 

Component (B) Component (C) 
Charge method 

Component (B) 
mg 

Component (C) 
mg 

Example 10-1 0.65 0.68 Chemistat 2500 Et2A!(OEtf Method (1)*3 9.0 3.0 
Example 11-1 - 0.60 Chemistat 2500 Et2AI(GEt)*1 Method (2r 3.9 3.0 
Example 12-1 - 0.60 Chemistat 2500 EtaAKOEt)*1- Method (3)*b 0.0 0.0 
Comparative 
Example 4-1 0.60 0.60 Chemistat 2500 None - 0.0 0.0 

Separately charged amount (B)+(C) mixing ratio Adhesion to wail 
*6 

Component (C)/(B) 
(Molar ratio) Component (B) 

mg 
Component (C) 

mg 
Component (B) 

mg 
Component (C) 

mg 

Adhesion to wail 
*6 

Component (C)/(B) 
(Molar ratio) 

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: f~l2AI(OEt) = 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 (8) were sequentially charged into the polymerization vessel­
's: Method (3) = Components (B) and (C) were separately and sequentially charged into the polymerization vessel. 
*6: 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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[0355] 
[Table 4 J 
Table 4 Polymerization method (2) Evaluation of polymerization activity (2) 

Catalyst 
(A) 
g 

Component 
(B) 

Component 
(C) 

(B)+(C) 

Charge amount of 
(B)+(C) mixture 

Separately charged 
amount 

(B)+(C) mixing ratio (in 
the poiymerization 

vessel) Yield 
g 

Mileage 
g-PE 
/g-cat 

Component 
(C)/(B) 

molar ratio 

Catalyst 
(A) 
g 

Component 
(B) 

Component 
(C) 

(B)+(C) 

Component 
(B) 
mg 

Component 
(C) 
mg 

Component 
(B) 
mg 

Component 
<C) 
mg 

Component 
(B) 
mg 

Component 
(C) 
mg 

Yield 
g 

Mileage 
g-PE 
/g-cat 

Component 
(C)/(B) 

molar ratio 

Catalyst 
(A) 
g 

Component 
(B) 

Component 
(C) 

Charge 
method 

Component 
(B) 
mg 

Component 
(C) 
mg 

Component 
(B) 
mg 

Component 
<C) 
mg 

Component 
(B) 
mg 

Component 
(C) 
mg 

Yield 
g 

Mileage 
g-PE 
/g-cat 

Component 
(C)/(B) 

molar ratio 

Example 
10-2 0.43 Chemistat 

2500 Et2AI(OEt)"5 Method 
(1)*3 5.25 1.75 0 0 5.25 1.75 147.1 341 0.73 

Example 
11-2 0.37 Chemistat 

2500 Et2AI{OEt)*1 Method 
(2)'4 2.27 1.75 2.98 0 5.25 1.75 119.2 323 0.73 

Example 
12-2 0.36 Chemistat 

2500 R2Ai(OEt)*1 Method 
(3)*5 0 0 5.25 1.75 5.25 1.75 104.4 287 0.73 

Comparative 
Example 4-2 0.40 Chemistat 

2500 None 0 0 5.25 0 5.25 0.00 115.8 287 -

5 *1: Et2AI{OEt} = 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 into the polymerization vessel. 
*5: Method (3) = Components (B) and (C) were separately and sequentially charged into the polymerization vessel. 



SF-2240 

[0356] 
[Table 5] 
Table 5 Evaluation of operability by gas-phase polymerization 

Component (B) Component (C) 

Charged into polymerization system 
as a mixture a *7 

Separately charged into 
polymerization system Total charged amount *8 

Component (B) Component (C) Component (B) Component (C) Component (B) Component (B) Component (C) 
Component (B) Component (C) 

Supply concentration (vs. production rate) ppm 
Example 13 Chemistat 2500 EtzAI(OEt)*1 9 7 21 30 7 
Comparative 
Example 5 Chemistat 2500 - 0 0 43 43 0 

Comparative 
Example 6 Chemistat 2500 - 0 0 38 38 0 

Mileage Stable operability *9 

(g-PE/g-cat h MPaG) 

Stable operability *9 

Example 13 578 A 
Comparative Example 5 510 A 
Comparative Example 6 536 C 
*1: Et2AI(OEt) - Diethylaluminum ethoxide 
*7: Mixed solution a = A 9:7 (weight) mixture of Chemistat 2500 (component (B)) and diethylaluminum ethoxide (component 1(C)). 
"8: Total amount charged = A total amount of Chemistat charged as the mixture A and Chemistat charged separately. 
*9: A = Stable operation was achieved 

C= Stable operation was not achieved. 
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[0357] 
[Table 6 
Table 6 Polymerization method (1) Evaluation of condition of autoclave wall 

Catalyst (A-a] 

Name g 

Catalyst (A-b; 

Name g 

Comonomer 
1-hexene 

mf 
Component (B) Component (C (B)+(C) 

(B)+(C) mixing ratio 
Adhesion 
to wall*6 

(C)/(B) 
weight 
ratio 

(C)/(B) 
molar 
ratio 

Catalyst (A-a] 

Name g 

Catalyst (A-b; 

Name g 

Comonomer 
1-hexene 

mf 
Component (B) Component (C (B)+(C) Component 

(B) 
mg 

Component 
(C) 
mg 

Adhesion 
to wall*6 

(C)/(B) 
weight 
ratio 

(C)/(B) 
molar 
ratio 

Catalyst (A-a] 

Name g 

Catalyst (A-b; 

Name g 

Comonomer 
1-hexene 

mf 
Component (B) Component (C 

Charge method 

Component 
(B) 
mg 

Component 
(C) 
mg 

Adhesion 
to wall*6 

(C)/(B) 
weight 
ratio 

(C)/(B) 
molar 
ratio 

Comparative Example 7-1 (Hi) 0.27 0) 0.08 20 Chemistat 2500 None - 24.50 0.00 C 0.00 0.00 
Example 14-1 (iii) 0.28 0) 0.08 20 Chemistat 2500 Et,AI(OEtf Method (1)*3 24.50 12.25 A 0.50 1.10 
Example 15-1 (iii) 0,25 (i) 0.08 20 Chemistat 2500 Et?AI(OEtf Method (1)*3 24,50 16.35 A 0.67 1.47 
Comparative Example 8-1 (i) 0.08 (i) 0.08 20 Chemistat 2500 None - 28.00 0.00 C 0.00 0.00 
Example 16 (iii) 0.28 (i) 0.08 20 Chemistat 2500 EtjAKOEt)"1 Method (1)*3 28.00 14.00 A 0.50 1.10 
Example 17-1 (iii) 0.30 (i) 0.08 20 Chemistat 2500 EtjAI(OEt)*1 Method (1)*J 28.00 18.68 A 0.67 1.47 
Example 18-1 (i) 0.08 (i) 0.08 20 Chemistat 2500 Et?AI(OEt)*f Method (1)*3 28.00 14.00 A 0.50 1.10 
Comparative Example 9 (Hi) 0.24 (v) 0.15 5 Chemistat 2500 None - 7.00 0.00 A 0.00 0.00 
Comparative Example 10-1 (v) 0.15 (V) 0.15 5 Chemistat 2500 None - 7.00 0.00 A 0.00 0.00 
Example 19 (iii) 0.28 (V) 0.15 5 Chemistat 2500 Et2AI(OEt)"1 Method (1)*3 7.00 3.50 A 0.50 1.10 
Example 20-1 (v) 0.15 (V) 0.15 5 Chemistat 2500 EtpAI(OEt) r Method (1)*9 7.00 3.50 A 0.50 1.10 
Comparative Example 11-1 (i) 0.08 (0 0.14 0 Chemistat 2500 None - 21.00 0.00 A 0.00 0.00 
Example 22-1 (i) 0.08 (i) 0.14 0 Chemistat 2500 Et,AKOEtT Method (1)*3 21.00 14.00 A 0.67 1.47 
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) 0.30 (V) 0.15 0 Chemistat 2500 EtjAKOEt)*1 Method (1)*3 14.00 7.00 A 0.50 1.10 
Comparative Example 13-1 (vi) 0.15 (Vi) 0,15 5 Chemistat 2500 None - 28.00 0.00 C 0.00 0.00 
Comparative Example 14 (vi) 0.15 (vi) 0.15 5 Chemistat 2500 None - 42.00 0.00 C 0.00 0.00 
Example 24-1 (vi) 0.15 (vi) 0.15 5 Chemistat 2500 EtAKOEir Method (1)*3 28.00 14.00 A 0.50 1.10 
Example 25-1 (vi) 0.15 (vi) 0.15 5 Chemistat 2500 Et?AI(OEt)1 Method (1)*3 28.00 18.68 A 0.67 1.47 
Example 26-1 (vi) 0.15 (vi) 0.15 5 Chemistat 2500 Et2AI(OEt)"1 Method (1)*3 14.00 7.00 A 0.50 1.10 

* ): E^AI(OEi) = Diethylaluminum ethoxide 
*3: Method (1) = Components (B) and (C) were pre-mixed and charged into the poiymerization vessel. 
*6: A = No adhesion of poiymers 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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[0358] 
[Table 1} 
Table 7 Polymerization method (2) Evaluation of polymerization activity 

Catalyst (A; Comonomer 
1-hexene 

ml 
Component (B) Component 

(C) 

(B)+(C) 
(B) + (C) mixing ratio (in 
polymerization vessel) Yield Mileage Activity 

ratio 
Component 

(C)/(B) 
Component 

(C)/(B) Catalyst (A; Comonomer 
1-hexene 

ml 
Component (B) Component 

(C) 

(B)+(C) 
Component 

(B) 
mg 

Component 
(C) 
mg 

Activity 
ratio 

Component 
(C)/(B) 

Component 
(C)/(B) 

Name g 

Comonomer 
1-hexene 

ml 
Component (B) Component 

(C) Charge 
method 

Component 
(B) 
mg 

Component 
(C) 
mg 9 

g-PE 
/g-cat Weight ratio Molar ratio 

Comparative Example 7-2 (I) 0.08 20 Chemistat 2500 None - 24.50 0.00 36.9 492 100% 0.00 0.00 
Example 14-2 (i) 0.08 20 Chemistat 2500 Et2AI(OEt)*1 Method (1)*3 24.50 12.25 81.3 1084 220% 0.50 1.10 
Example 15-2 (i) 0.08 20 Chemistat 2500 EtjAKOEtT Method (1}*3 24.50 16.35 81.1 1081 220% 0.67 1.47 
Comparative Example 8-2 (i) 0.08 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 EtjAf(OEt)*1 Method (1}*3 28.00 18.66 61.2 815 239% 0.67 1.47 
Example 18-2 (i) 0.08 20 Chemistat 2500 Et2AI(OEtr Method (1)*3 28.00 14.00 85.3 1137 333% 0.50 110 
Comparative Example 10-2 (v) 0.15 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 EtpAKOEtf1" Method (I)*3 7.00 3.50 59.3 395 154% 0.50 1.10 
Example 21 fv) 0.15 5 Chemistat 2500 Et?A!(OEtr Method (1)*3 7.00 4.67 44.0 293 114% 0.67 1.47 
Comparative Example 11-2 0) 0.14 ' ~ 0 Chemistat 2500 None - 21.00 0.00 89.7 rw 100% 0.00 0.00 
Example 22-2 0) 0.14 0 Chemistat 2500 Et2AI(OEtf Method (1}*3 21.00 14.00 103.2 764 115% 0.67 1.47 
Comparative Example 12-2 (v) 0.15 0 Chemistat 2500 None - 14.00 0.00 38.4 256 100% 0.00 0.00 
Example 23-2 (v) 0.15 0 Chemistat 2500 Ei?Al(OEt)*1 Method (I)*3 14.00 7.00 85.5 570 223% 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 Et?AI(OEtr Method (1)"3 28.00 14.00 117.2 781 172% 0.50 1.10 
Example 25-2 (vi) 0.15 5 Chemistat 2500 EtaAI(OEt)'1 Method (1)*3 28.00 18.68 91.0 607 134% 0.67 1.47 
Example 26-2 (vi) 0.15 5 Chemistat 2500 EtpAKOEtf Method (1)*3 14.00 7.00 173.2 1155 254% 0.50 1.10 

*1: Et2AI(OEt) = Diethylaluminum ethoxide 
*3: Method (1) = Components (B) and (C) were pre-mixed and charged into the polymerization vessel. 
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[0359] 
[Table 8] 
Table 8 Polymerization method (1) Evaluation of condition of autoclave wall 

Catalyst 
(A-a) 

Catalyst 
(A-b) Comonomer 

1-hexene 
ml 

Component 
(B) 

Component 
(C) 

(BMC) 
(B)+(C) mixing ratio 

(C)/(B) 
molar 
ratio 

Catalyst 
(A-a) 

Catalyst 
(A-b) Comonomer 

1-hexene 
ml 

Component 
(B) 

Component 
(C) 

(BMC) Component 
(B) 
mg 

Component 
(C) 
mg 

Adhesion 
to wail*6 

(C)/(B) 
weight 
ratio 

(C)/(B) 
molar 
ratio 

Name g Name g 

Comonomer 
1-hexene 

ml 

Component 
(B) 

Component 
(C) Charge 

method 

Component 
(B) 
mg 

Component 
(C) 
mg 

Adhesion 
to wail*6 

(C)/(B) 
weight 
ratio 

(C)/(B) 
molar 
ratio 

Comparative 
Example 15-1 (iii) 0.27 (iii) 0.43 20 Chemistat 

2500 None - 7.00 0.00 B 0.00 0.00 

Example 27-1 (iii) 0.28 (iii) 0.40 20 Chemistat 
2500 iBuzAIH *50 Method 

or3 7.00 3.50 A 0.50 1.01 

Example 28-1 (iii) 0.27 (iii) 0.43 20 Chemistat 
2500 iBUaAIH ",0 Method 

(1)*3 7.00 5.78 A 0.83 1.67 

Example 29-1 (iii) 0.33 (iii) 0.46 20 Chemistat 
2500 EtsAI "11 Method 

(D*3 7.00 3.50 A 0.50 1.26 

Example 30-1 (iii) 0.25 (iii) 0.42 20 Chemistat 
2500 Et3AI *11 Method 

(1),3 7.00 4.67 A 0.67 1.68 

Example 31-1 (iii) 0.30 (iii) 0.40 20 Chemistat 
2500 iBu2AIH M0 Method 

dr3 7.00 8.75 A 1.25 3.14 

Example 32-1 (iii) 0.30 (iii) 0.40 20 Chemistat 
2500 nHexaAl *12 Method 

dr3 7.00 3.50 A 0.50 0.51 

Example 33-1 (iii) 0.30 (vii) 0.40 20 Chemistat 
2500 EtzAf(OEt)"1 Method 

_jir! _ 7.00 3.50 A 0.50 0.51 

5 *1: Et2Al(OEt) = Diethylaluminum ethoxide 
*3: Method (1) = Components (B) and (C) were pre-mixed and charged into the poiymerization vessel. 
*6: A ~ No adhesion of polymers to the autoclave wail or impeiler was observed, 

B = Slight adhesion of polymers to the autoclave wall or impeller was observed. 
C= Extensive adhesion of polymers to the autociave wall or impeller was observed. 

10 *10: iBujAiH - Diisobutylaiuminum hydride 
*11: EijAi = Triethylaluminum 
*12: nHex3AI = Tri-normal-hexylaluminum 
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[03 60] 
[Table 9] 
Table 9 Polymerization method (2) Evaluation of polymerization activity 

Catalyst (A) Comonomer 1-
hexene 
ml 

Component (B) Component (C) (B)+(C) 
(B) + (C) mixing ratio (in 
polymerization vessel) Catalyst (A) Comonomer 1-

hexene 
ml 

Component (B) Component (C) (B)+(C) 
Component (B) Component (C) 

Name 0 

Comonomer 1-
hexene 
ml 

Component (B) Component (C) 

Charge method mg mg 
Comparative 
Example 15-2 (Hi) 0.41 20 Chemistat 2500 None - 7.00 0.00 

Example 27-2 (iii) 0.32 20 Chemistat 2500 iBu?AIH'10 Method (1)*3 7.00 3.50 
Example 28-2 (Hi) 0.42 20 Chemistat 2500 iBu2AIH'10 Method (1)*3 7.00 5.78 
Example 29-2 (iii) 0.42 20 Chemistat 2500 EtjAI*11 Method (1)*3 7.00 3.50 
Example 30-2 (iii) 0.43 20 Chemistat 2500 EtjAI"11 Method (1)*3 7.00 4.67 
Example 31-2 (iii) 0.45 20 Chemistat 2500 iBupAIH'10 Method (1)^ 7.00 8.75 
Example 32-2 (Hi) 0.43 20 Chemistat 2500 nHex3AI*12 Method (1)A3 7.00 3.50 
Example 33-2 (vii) 0.35 20 Chemistat 2500 Et2AI(OEt;p Method (1)*3 7.00 3.50 

Activity ratio (C)/(B) (C)/(B) (C)/(B) Activity ratio Weight ratio Molar ratio Molar ratio 
Comparative Example 15-2 100%^ 0.00 0.00 0.00 

Example 27-2 117%*13 0.50 1.01 1.01 
Example 28-2 117%*™ 0.83 1.67 1.67 
Example 29-2 113%'f3 0.50 1.26 1.26 
Example 30-2 112% ^ 0.67 1.68 1.68 
Example 31-2 113%'T3 1.25 2.52 2.52 
Example 32-2 133%'13 0.50 1.01 1.01 
Example 33-2 129%*14 0.50 1.01 1.01 

*1: Et2AI(OEt) = Diethylaiuminum ethoxide 
*3: Method (1) = Components (8) and (C) were pre-mixed and charged into the polymerization vessel. 
*10: iBu2AIH = Diisobutylaluminum hydride 
*11: EtjAI = Triethylaluminum 

10 | *12: nHexjAI = Tri-normal-hexylaluminum 
ifi *13: Activity ratio when that of Comparative Example 15-2 fe !00%. 

.j.: *14: Activity ratio when the activity of the example in which no component (C) is used is 100%. 
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[0361] 
[Table 10] 
Table 10 Polymerization method (2) Evaluation of polymerization activity 

Cataly? 

Name 

,t (A) 

g 
Comonomer 1-hexene 

ml Component (B) Component (C) (B)+(C) 

Charge method 
Comparative Example 16 i) 0.43 20 AMIET 105 EtaAKOEt)'1 Method (1)*3 

Comparative Example 17 (i i) 0.45 20 EPAN 720 Tn
 

t
-
*
 

>
 

O
 

JTJ
I 

Method (1)*3 

Comparative Example 18 (i i) 0.48 20 EMULGEN 108 Et?AI(OEt)*' Method (1)*3 

Comparative Example 19 fi i) 0.47 20 Electro-stripper EA EtjAI(OEt)"' Method (1 )*3 

Comparative Example 20 (i i) 0.4 20 Electro-stripper EA-7 Et?AI(OEt)*1 Method (1)*3 

Comparative Example 21 (i i) 0.45 20 Costelan AS 100 EtjAKOEtr Method (1)*3 

Comparative Example 22 (i i) 0.53 20 Costelan AS 100 nHex3AI fz™~ Method (1)*3 

(B) + (C) mixing ratio (in 
polymerization vessel) 

Activity ratio 15 Component(C)/(B) 
Component (B) Component (C) Activity ratio 15 Component(C)/(B) 

mg mg 

Activity ratio 15 

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 
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: Et2AI(OEt) = Diethylaluminum ethoxide 
*3: Method (1) = Components (B) and (C) were pre-mixed and charged into the polymerization vessel. 
'12: nHexjAI = Tri-normal-hexylaluminum 
*15: Activity ratio when the activity of the example in which no component (C) is used is 100%. 
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Industrial Applicability 

[0362] 

According to the present invention, olefin 

(co)polymerization is conducted in a polymerization vessel 

5 containing both an aliphatic amide (B) ana an organoaluminum 

compound (C) . 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 

10 of polymers to the vessel wall or impeller, long-term stable 

operation can be achieved in high activity and an olefin 

polymer having good particle properties can be produced. 

[0363] 

The production method is applicable to a wide range of 

15 processes, such as suspension poiymerization, 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 a-olefins having 3 

5 to 20 carbon atoms in a polymerization vessel in the presence of 

(A) a solid catalyst component for olefin polymerization, 

(B) an aliphatic amide, and 

(C) an organoaluminum compound, 

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

10 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: 

(CraH2m+1CO)N(CH2CH2OH)2 (I), 

15 in the general formula (I), 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: 

Ra nAl(ORb)nHp (II) 

20 in general formula (II), Ra and Rb each denote a hydrocarbon group having 1 to 

20 carbon atoms; m, n and p satisfy the relations: 0<m^3; n is 0^n<3, p is 0^p<3, 

and m+n+p—3. 

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

25 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) 

30 is 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)~0.01 to 3.2. ' 
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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. 

5 

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 to 2.8. 

10 9. 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 0.3 to 2.5. 

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

15 solid catalyst component for olefin polymerization (A) contains 

(A-l) a group 4 transition metal compound having a cyclopentadienyl 

skeleton, 

(A-2) at least one compound selected from 

(a) an organometal compound, 

20 (b) an organoaluminoxy compound, and 

(c) a compound that forms an ion pair by reacting with (A-l), and 

(A-3) a particulate carrier. 

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

25 (co)polymerization is conducted in a suspension, a solution, or a gas phase. 
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METHOD FOR PRODUCING OLEFIN POLYMER 

Abstract 

5 Disclosed is a method for producing an olefin polymer, with 

which an olefin polymer having excellent particle 

properties can be produced in high activity, dirt on the 

wall of a polymerization vessel or on the inside of the 

poiymerization vessel such as a stirring blade can be 

10 effectively prevented, and an operation can be stably 

carried out for a long period of time. The method for 

producing an olefin polymer comprises (co)polymerizing one 

or more olefins selected from a group consisting of 

ethylene and a-clefins having 3 to 20 carbon atoms in a 

15 polymerization vessel in the presence of (A) a solid 

catalytic component for olefin poiymerization, (B) an 

aliphatic amide, and (C) an organic aluminum compound. 

Figure 4. 


