DESCRIPTION

PROCESSING STABILIZER

5 Technical Field
[0001]

The present invention relates to a processing

stabilizer.

10 Background Art

[0002]

Compounds represented by formula (I) are known as
processing stabilizers for thermoplastic polymers such as
polyolefins (for example, Patent Document 1). Since resins

15 such as thermoplastic polymers sometimes form foreign
substances leading to product defects such as gels, a

better processing stabilizer was required.

[0003]
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20 In formula (I), RY, R? R? and R® each independently

represent a hydrogen atom, an alkyl group having 1 to 8
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carbon atoms, a cycloalkyl group having 5 to 8 carbon atoms,
an alkylcycloalkyl group having 6 to 12 carbon atoms, an
aralkyl group having 7 to 12 carbon atoms or a phenyl group,
R’ represents a hydrogen atom or an alkyl group having 1 to
8 carbon atoms. X represents a single bond, a sulfur atom
or a >CH-R® group (R® represents a hydrogen atom, an alkyl
group having 1 to 8 carbon atoms or a cycloalkyl group
having 5 to 8 carbon atoms). A represents an alkylene
group having 1 to 8 carbon atoms or a *-C (=0) ~R’~ group (R’
represents a single bond or an alkylene group having 1 to 8
carbon atoms, and * represents a bond on the side of
oxygen) . One of Y and Z represents a hydroxyl group, an
alkoxy group having 1 to 8 carbon atoms or an aralkyloxy
group having 7 to 12 carbon atoms, and the other represents
a hydrogen atom or an alkyl group having 1 to 8 carbon
atoms.

[Prior Art Documents]

[Patent Document]

[0004]

[Patent Document 1] JP 10-2734%94 A

Summary of the Invention
Problem to be Solved by the Invention

[0005]

Conventional processing stabilizers were not
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sufficient in improving processing stability of resins.

Means for Scolving the Problem

[0006]

The present invention includes the following

inventions:

[1]1 A processing stabilizer comprising a compound
represented by formula (I):

R‘t

O R4
=\
Ry X P“O*A‘QY
O/ 7 RS

R‘|

RZ

RZ
(1)

wherein RY, R?, R? and R® each independently represent a
hydrogen atom, an alkyl group having 1 to 8 carbon atoms, a
cycloalkyl group having 5 to 8 carbon atoms, an
alkylcycloalkyl group having 6 to 12 carbon atoms, an
aralkyl group having 7 to 12 carbon atoms or a phenyl
group; R?® represents a hydrogen atom or an alkyl group
having 1 to 8 carbon atoms; X represents a single bond, a
sulfur atom or a >CH-R® group (R® represents a hydrogen
atom, an alkyl group having 1 to 8 carbon atoms or a
cycloalkyl group having 5 to 8 carbon atoms); A represents

an alkylene group having 1 to 8 carbon atoms or a *-C(=0)-

R’- group (R’ represents a single bond or an alkylene group
g p d
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having 1 toc 8 carbon atoms, and * represents a bond on the
side of oxygen); one of Y and Z represents a hydroxyl group,
an alkoxy group having 1 to 8 carbon atoms or an aralkyloxy
group having 7 to 12 carbon atoms, and the other represents

a hydrogen atom or an alkyl group having 1 to 8 carbon

atoms,

and a compound represented by formula (II):
R1
0
R3 \ ,,0
3 X P
R // H
]

R1
(11)

R2

RZ

wherein R' and R? each independently represent a hydrogen
atom, an alkyl group having 1 to 8 carbon atoms, a
cycloalkyl group having 5 to 8 carbon atoms, an
alkylcycloalkyl group having 6 to 12 carbon atoms, an
aralkyl group having 7 to 12 carbon atoms or a phenyl
group; R® represents a hydrogen atom or an alkyl group
having 1 to 8 carbon atoms; X represents a single bond, a
sulfur atom or a >CH-R® group (R® represents a hydrogen
atom, an alkyl group having one 1 to 8 atoms or a
cycloalkyl group having 5 to 8 carbon atoms),

wherein the content of the compound represented by formula

(IT) is 0.005 to 10 parts by mass with respect to 100 parts
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by mass of the compound represented by formula (I).
[2] A processing stabilizer comprising a compound

represented by formula (I):

R1
RZ 0 R4
RS \
R X P—0~A Y
R2 O/ Z Rs
R1

(1)
wherein R', R?, R? and R®> each independently represent a
hydrogen atom, an alkyl group having 1 to 8 carbon atoms, a
cycloalkyl group having 5 to 8 carbon atoms, an
alkylcycloalkyl group having 6 to 12 carbon atoms, an
aralkyl group having 7 to 12 carbon atoms or a phenyl
group; R® represents a hydrogen atom or an alkyl group
having 1 to 8 carbon atoms; X represents a single bond, a
sulfur atom or a >CH-R® group (R® represents a hydrogen
atom, an alkyl group having 1 to 8 carbon atoms or a
cycloalkyl group having 5 to 8 carbon atoms); A represents
an alkylene group having 1 to 8 carbon atoms or a #-C(=0)-
R~ group (R represents a single bond or an alkylene group
having 1 to 8 carbon atoms, and * represents a bond on the
side of oxygen); one of Y and 7 represents a hydroxyl group,
an alkoxy group having 1 to 8 carbon atoms or an aralkyloxy
group having 7 to 12 carbon atoms, and the other represents

a hydrogen atom or an alkyl group having 1 to 8 carbon
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and a compound represented by formula (II):
R1
0
R3 \ ,/O
R // H
O

R1
(11)

R2

R2

wherein R' and R? each independently represent a hydrogen
atom, an alkyl group having 1 to 8 carbon atoms, a
cycloalkyl group having 5 to 8 carbon atoms, an
alkylcycloalkyl group having 6 to 12 carbon atoms, an
aralkyl group having 7 to 12 carbon atoms or a phenyl
group; R* represents a hydrogen atom or an alkyl group
having 1 to 8 carbon atoms; X represents a single bond, a
sulfur atom or a >CH-R® group (R® represents a hydrogen
atom, an alkyl group having 1 to 8 carbon atoms or a
cycloalkyl group having 5 to 8 carbon atoms),

wherein the area of the compound represented by formula
(II) is 0.01 to 5 given that the area of the compound
represented by formula (I) is 100 in liquid chromatography
measurement under the following conditions:

Measurement conditions

Column: Sumipax ODS A-212 (6 mm ¢ X 150 mm, diameter of

filler: 5 pm)
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Column temperature: 40°C

Mobile phase:

(Liquid A) 0.1 mass$% of ammonium acetate/water

(Liguid B) 0.1 mass% of ammonium acetate/methanol

Mobile phase gradient: 0-20 minutes (Ligquid A: 20-0 mass$%
(1 mass%/minute), Liguid B: 80-100 mass% (1 mass$%/minute)}
20-45 minutes (Liquid A: 0 mass$%, Liquid B: 100 mass%)

Flow rate: 1.0 mL/minute

Detection method: UV (280 nm)

Sample concentration: 5 mg/mL

Injection amount: 10 uL.

[3] The processing stabilizer according to [1] or (27,
wherein the total amount of the compound represented by
formula (I) and the compound represented by formula (iI) is
90 parts by mass or more with respect to 100 parts by mass
of the processing stabilizer.

(4] A thermoplastic polymer composition comprising the
processing stabilizer according to any one of [1] to [3],
and a thermoplastic polymer.

[5] The thermoplastic polymer composition according to [4],
wherein the content of the processing stabilizer according
to any one of [1] to [3] is 0.005 to 5 parts by weight with
respect to 100 parts by mass of the thermoplastic polymer.
[6] The thermoplastic polymer composition according to [4]

or [5], wherein the thermoplastic polymer 1s a polyolefin.
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[7] Use of the processing stabilizer according to any one
of [1] to [3] for improving processing stability of

thermoplastic polymers.

Effect of the Invention

[0007]

According to the present invention, a processing
stabilizer which improves the ©processing stability of

resins more can be provided.

Description of Embodiments

0008}

The processing stabilizer of the present invention
comprises a compound represented by formula (I)
(hereinafter sometimes referred to as a compound (I)) and a
compound represented by formula (II) (hereinafter sometimes
referred to as a compound (II)).

[0009]

Examples of the alkyl group having 1 to 8 carbon atoms
include a methyl group, an ethyl group, a n-propyl group,
an 1i-propyl group, a n-butyl group, an i-butyl group, a
sec—-butyl group, a t-butyl group, a t-pentyl group, an i-
octyl group, a t-octyl group, and a 2-ethylhexyl group.

Examples of the cycloalkyl group having 5 to 8 carbon

atoms include a cyclopentyl group, a cyclohexyl group, a
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cycloheptyl group, and a cyclooctyl group.

Examples of the alkylcycloalkyl group having 6 to 12
carbon atoms include a l-methylcyclopentyl group, a 1-
methycyclohexyl group, and a l-methyl-4-i-propylcyclohexyl
group.

Examples of the aralkyl group having 7 to 12 carbon
atoms include a benzyl group, an o-methylbenzyl group, and
an o,d~dimethylbenzyl group.

[0010]

R', R? and R* are each preferably an alkyl group
having 1 to 8 carbon atoms, a cycloalkyl group having 5 to
8 carbon atoms, or an alkylcycloalkyl group having 6 to 12
carbon atoms. R' and R* are each more preferably a t-alkyl
group such as a t-butyl group, a t-pentyl group and a t-
octyl group, a cyclohexyl group or a I1-methylcyclohexyl
group.

[0011]

R’ is more preferably an alkyl group having 1 to 5
carbon atoms such as a methyl group, an ethyl group, a n-
propyl group, an i-propyl group, a n-butyl group, an i-
butyl group, a sec-butyl group, a t-butyl group or a t-
pentyl group, and still more preferably, a methyl group, a
t-butyl group or a t-pentyl group.

[0012]

R is preferably a hydrogen atom, an alkyl group
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having 1 to 8 carbon atoms, or a cycloalkyl group having 5
to 8 carbon atoms, and more preferably a hydrogen atom, an
alkyl group having 1 to 5 carbon atoms such as a methyl
group, an ethyl group, a n-propyl group, an i-propyl group,
a n-butyl group, an i-butyl group, a sec-butyl group, a t-
butyl group or a t-pentyl group.
[0013]

R’ represents a hydrogen atom or an alkyl group having
1 to 8 carbon atoms. Examples of the alkyl group having 1
to 8 carbon atoms include the same as those described above.
Preferably, R’ is a hydrogen atom or an alkyl group having

1 to 5 carbon atoms, and more preferably a hydrogen atom or

a methyl group.

[0014]

X represents a single bond, a sulfur atom or a >CH-R®
group, wherein R® represents a hydrogen atom, an alkyl
group having 1 to 8 carbon atoms or a cycloalkyl group
having 5 to 8 carbon atoms,. Examples of the alkyl group
having 1 to 8 carbon atoms and the cycloalkyl group having
5 to 8 carbon atoms which are represented by R® include the
same as those described above. X is preferably a methylene
group substituted by an alkyl group having 1 to 4 carbon
atoms such as a methyl group, an ethyl group, a n-propyl
group, an i-propyl group, a n-butyl group, an i-butyl group

or a t-butyl group, or a single bond, and more preferably a

10
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single bond.

[0015]

A represents an alkylene group having 1 to 8 carbon
atoms, or a #*-C(=0)-R’ group. R’ represents a single bond
or an alkylene group having 1 to 8 carbon atoms, ‘and *
represents a bond on the side of oxygen. Examples of the
alkylene group having 1 to 8 carbon atoms include a
methylene group, an ethylene group, a propylene group, a
butylene group, a pentamethylene group, a hexamethylene
group, an octamethylene group, and a 2,2~dimethyl-~1,3~
propylene group. A is preferably a propylene group. * in
the #-C(=0)-R’ group indicates that a carbonyl group is
bonded to an oxygen atom of a phosphite group. R’ is

preferably a single bond or an ethylene group.

[0016]

One of Y and 7 represents a hydroxyl group, an alkoxy
group having 1 to 8 carbon atoms or an aralkyloxy group
having 7 to 12 carbon atoms, and the other represents a
hydrogen atom or an alkyl group having 1 to 8 carbon atoms.
Here, examples of the alkyl group having 1 to 8 carbon
atoms include the same as those descried above. Examples
of the aralkyloxy group having 7 to 12 carbon atoms include
a benzyloxy group, an o-methylbenzyloxy group, and an o,o-
dimethylbenzyloxy group.

[0017]

11
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Examples of the compound (I) include 2,4,8,10-tetra~t-
butyl-6-[3-(3-methyl-4~-hydroxy-b-t-
butylphenyl)propoxyldibenzo[d, f]1[1,3,2]dioxaphosphepin, 6~
[3-(3,5~di~t~-butyl-~4-hydroxyphenyl)}propoxyl-2,4,8,10-tetra-
t-butyldibenzo(d, £][1,3,2]dioxaphosphepin, 6-[3-(3,5~di~-t~
butyl-4-hydroxyphenyl)propoxy]-4,8~di-t~-butyl~2,10-
dimethyl-12H-dibenzo[d,g][1, 3, 2]dioxaphosphocin, 6~[3~(3,5~
di-t-butyl-4-hydroxyphenyl)propionyloxy]-4,8~-di-t-butyl-
2,10-dimethyl-12H-dibenzo[d,g] {1, 3,2}dioxaphosphocin.
Preferably, the compound (I} is 2,4,8,10-tetra-t-butyl-6-
[3-({3-methyl-4-hydroxy-5-t~butylphenyl)propoxyldibenzo
Id, f1[1,3,2]dioxaphosphepin.

A commercially available product can be used for the
compound (1). SUMILIZER (registered trademark) GP
(manufactured by SUMITOMO CHEMICAL COMPANY, LIMITED) is
given as an example of the commercially available product.
[0018]

Examples of the compound (II} include 6-oxo-2,4,8,10-
tetra-t-butyl-dibenzol(d, f]1[1, 3,2]dioxaphosphepin, 6-ox0o-
4,8~-di~-t-butyl-2,10~dimethyl~
dibenzo{d,gl[1l,3,2]dioxaphosphepin, 6~oxo~2,4,8,10mtetra?tm
butyl-dibenzo(d, £f] ({1, 3,2]dioxaphosphocin, 6-0x0-4, 8~-di-t-
butyl-2,10-dimethyl-dibenzo[d,g][1,3,2]dioxaphosphocin, 6~
oxo~4,8-di-t~butyl-2,10-dimethyl~12H~-

dibenzold,gl [1,3,2]dioxaphosphepin, 6-0ox0-4,8~di-t-butyl-

12
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2,10-dimethyl-12H-dibenzo([d,g] [1,3,2]dioxaphosphocin.
Preferably, the compound (II) 1is 6-oxo-2,4,8,10-tetra-t-
butyl-dibenzo([d, £][1,3,2]dioxaphosphepin.

The compound {(II) can be produced according to the

description of US Patent No. 5475042 (Examples 1, 2).

[0019]

In the processing stabilizer of the present invention,
the content of the compound (II) is preferably 0.005 to 5
parts by mass, more preferably 0.005 to 2 parts by mass,
and further preferably 0.01 to 2 parts by mass, with
respect to 100 parts by mass of the compound (I).

[0020]

In liguid chromatography measurement under the
following measurement conditions, the area of the compound
(IT) is wusually 0.01 to b5, preferably 0.01 to 2, more
preferably 0.01 to 1, further preferably 0.02 to 1, and
particularly preferably 0.04 to 1, given that the area of
the compound (I) is 100.
<Measurement conditions>
Column: Sumipax ODS A-212 (6 mm ¢ X 150 mm, diameter of
filler: 5 pum)

Column temperature: 40°C
Mobile phase:
(Liguid A) 0.1 mass% of ammonium acetate/water

(Liquid B) 0.1 mass$% of ammonium acetate/methanol

13
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Mobile phase gradient: 0-20 minutes (Liquid A: 20-0 mass%
(1 mass%/minute), Liquid B: B80-100 mass% (1 mass%/minute)),
20-45 minutes (Liguid A: 0 mass%, Liquid B: 100 mass%)

Flow rate: 1.0 mL/minute

Detection method: UV (280 nm)

Sample concentration: 5 mg/mL

Injection amount: 10 pL

[0021]

The processing stabilizer of the present invention may
further contain an additive within the range in which the
effect of the present invention is not inhibited. Examples
of the additive include a UV absorber, a light stabilizer,
an antioxidant, a metal-inactivating agent, a nucleating
agent, a lubricant, an antistatic agent, a flame retardant,
a filler, a pigment, a plasticizer, a flame retardant, an
anti-blocking agent, a surfactant, a processing aid, a
blowing agent, an emulsifier, a glazing agent, a
neutralizing agent such as calcium stearate, hydrotalcite,
and a binder.

[0022]

The total amount of the compound (I) and the compound
(IT) is preferably 90 parts by weight or more, more
preferably 95 parts by weight or more, further preferably
98 parts by mass or more, and particular preferably 99

parts by mass or more, with respect to 100 parts by mass of

14
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the processing stabilizer of the present invention.

The processing stabilizer of the present invention is
preferably in a powdered, granular, pellet-like or flaky

form.

[0023]

The processing stabilizer of the present invention can
be produced, for example, by mixing the compound (I} and
the compound (II). A mixing method using a publicly known
mixer such as a Henschel mixer, a super mixer or a high-
speed mixer 1s given as the mixing method.

Specific examples of the mixing method include a
method in which the compound (I) and the compound (II} are
compressively granulated by a compression granulator such
as a roller compactor to obtain a flaky processing
stabilizer, a method in which the compounds (I) and (II)
are melt extruded by a single or multiple screw extruder to
obtain a pellet-like processing stabilizer, a method in
which the compounds (I) and (II) are extruded by a semi-dry
extruder such as a disk pelleter to obtain a pellet-like
processing stabilizer, a method in which the compounds (I)
and (II) are mixed with a binder to obtain a granular
processing stabilizer, a method in which the compounds (I)
and (II) are dissolved or dispersed in a solvent followed
by removing the solvent under reduced pressure. Examples

of the solvent include aromatic hydrocarbons having 6 to 12

15
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carbon atoms, alcohols having 1 to 8 carbon atoms,
aliphatic nitriles having 2 to 3 carbon atoms. When the
additive is added to the processing stabilizer of the
present invention, it may be mixed together with the
compound (I) and the compound (II).

[0024]

The processing stabilizer of the present invention can
improve the processing stability of resins such as
thermoplastic polymers.

[0025]

Examples of the thermoplastic polymers include
propylene~based resins; ethylene-based resins such as a
polyethylene, an ethylene/a~olefin copolymer, an
ethylene/ethyl acrylate copolymer resin, an ethylene/vinyl
acetate copolymer resin, an ethylene/vinyl alcohol
copolymer resin, and an ethylene/methyl methacrylate
copolymer; methylpentene polymers; styrene-based resins
such as a poly(p-methylstyrene), a poly (a-methylstyrenej,
an acrylonitrile/styrene copolymer resin, an
acrylonitrile/butadiene/styrene copolymer resin, a special
acrylic rubber/acrylonitrile/styrene copolymer resin, an
acrylonitrile/chlorinated polyethylene/styrene copolyﬁer
resin, and a styrene/butadiene copolymer; halogenated
polyolefins such as a chlorinated polyethylene, a

polychloroprene, a chlorinated rubber, a polyvinyl chloride

16
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and a polyvinylidene chloride; acrylic resins such as an
acrylic resin and a methacrylic resin; fluorine resins;
polvacetals; grafted polyphenylene ether resins;
polyphenylene sulfide resins; polyamides; polyester resins
such as a polyethylene terephthalate and a polybutylene
terephthalate; polycarbonates; polysulfones;
polyetheretherketones; polyethersulfones; aromatic
polyester resins; diallylphthalate prepolymers; silicone
resins; and elastomers such as a 1,2~-polybutadiene, a
polyisoprene and a Dbutadiene/acrylonitrile copolymer.
Polyolefin~based resins are preferred. Among these,
ethylene-based resins and propylene-based resins are more
preferred, and ethylene-based resins are further preferred.
[0026]

Examples of the ethylene/a-olefin copolymer include
an ethylene-propylene copolymer, an ethylene~butene-1
copolymer, an ethylene~4-methylpentene-~1 copolymer, an
ethylene-hexene-1 copolymer, an ethylene-octene copolymer,
and an ethylene-decene~-1 copolymer. Polyethylene-~based
resins such as a polyethylene and an ethylene/a-olefin
copolymer are classified into a low density polyethylene
(LDPE) having a density of 0.914-0.925 (g/cnﬁ), a mid-
density polyethylene (MDPE) having a density of 0.925-0.94
(g/cm®) or a high density polyethylene (HDPE) having a

density of 0.94-0.96 (g/cm’®) according to JIS K6760. Among

17
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LDPEs, the ethylene/a-olefin copolymer is sometimes
referred to as a linear low density pclyethylene (LLDPE).
The LLDPE is particularly preferred for the thermoplastic
polymer in the present specification. The ethylene/o-
olefin copolymer preferably contains 50 parts by mass or
more of a repeating unit having a polyethylene crystalline
structure and derived from ethylene. The a-olefin in the
ethylene/oa~olefin copolymer 1is preferabiy an o-olefin
having 4 to 20 carbon atoms. Examples of the o-olefin
include butene-1, pentene~l, hexen-1, heptene~1l, octene-1,
nonene~1, decene-1, dodecene~1, 4-methyl-pentene~1, 4 -
methyl-hexene-1, vinylcyclohexane, vinylcyclohexene,
styrené, norbornene, butadiene, and isoprene. Hexene-1, 4-
methyl-pentene-1 and octene-1 are preferred. These o~
olefins may be used alone or used in combination of two or
more.

[0027]

A polyethylene~based resin is obtained, for example,
by polymerizing ethylene and an o-~clefin having 3 to 18
carbon atoms in the presence of a catalyst such as a
metallocene-based catalyst or a Ziegler-Natta catalyst.
Examples of the polymerization method include a slurry
polymerization method carried out in a solvent such as a
hydrocarbon solvent, a solvent polymerization method, a

liquid-phase polymerization method carried out with no

18
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solvent, a gas-phase polymerization method, a liguid phase-
gas phase polymerization method in which these methods are
carried out continuously.

[0028]

A propylene-based resin in the present specification
means a polyolefin-based resin having structural units
derived from propylene. Examples of the propylene-based
resin include a crystalline propylene homopolymer, a
propylene-ethylene random copolymer, a propylene-a~olefin
random copolymer, a propylene-ethylene a-olefin copolymer,
and a polypropylene-based 5lock copolymer. A crystalline
propylene homopolymer and & polypropylene-based block
copolymer are preferred, and a polypropylene-based block

copolymer is more preferred.

Examples of the polypropylene-based block copolymer
include a polypropylene-based block copolymer coﬁprising a
copolymer component consisting of propylene and at least
one selected from the group consisting of ethylene and -
olefin, and a propylene homopolymer or a copolymer
component consisting mainly of propylene.

The propylene-based resins used for the thermoplastic
polymer may be alone or in combination of two or more.
[0029]

The o~olefin which the propylene-based resin contains

is wusually an o-olefin having 4 to 12 carbon atoms.

19
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Examples of the o-olefin include 1l-butene, Il-pentene, 1-
hexene, 4-methyl-l-pentene, 1l-octene, and 1-decene. 1~
butene, l-hexene and l-octene are preferred.
[0030]

Examples of the propylene-a-olefin random copolymer
include a propylene-l-butene random copolymer, a propylene-

1~-hexene random copolymer, and a propylene-l-octene random

copolymer.
[0031]

Examples of the propylene-ethylene-o~olefin copolymer
include a propylene~ethylene-1-butene copolymer, a
propylene~ethylene~l-hexene copolymer, and a propylene-
ethylene~i-octene copolymer.

[0032]

Examples of the copolymer component mainly consisting
of propylene in the polypreopylene-based block copolymer
comprising a copolymer component consisting of propylene
and at least one selected from the group consisting of
ethylene and a~olefin, and a propylene homopolymer or a
copolymer component consisting mainly of propylene include
a propylene-ethylene copolymer component, a propylene-1-
butene copolymer component, and a propylene-l-hexene
copolymer component. Examples of the copolymer component

consisting of propylene and at least one selected from the

group consisting of ethylene and a-clefin include a

20
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propylene-ethylene copolymer component, a propylene-
ethylene-1l-butene copolymer component, a propylene-
ethylene-l-hexene copolymer component, a propylene-
ethylene-1l-octene copolymer component, a propylene-l-butene
copolymer component, a propylene~l-hexene copolymer
component, and a propylene-l-octene copolymer component.
The content of a component derived from ethylene and o~
olefin in the component consisting of propylene and at
least one selected from the group consisting of ethylene
and o~olefin is usually 0.01 to 20% by mass.

[0033]

Examples of the polypropylene-based Dblock copolymer
comprising a copolymer component consisting of propylene
and at least one selected from the group consisting of
ethylene and oa-olefin, and a propylene homopolymer or a
copolymer component consisting mainly of propylene include
a propylene-ethylene Dblock copolymer, a (propylene) -~
{(propylene-ethylene) block copolymer, a (propylene) -
(propylene~ethylene~-1-butene) block copolymer, a

(propylene) ~ (propylene~ethylene-l-hexene) block copolymer,

a (propylene) - (propylene~-l-butene) block copolymer, a
(propylene) - (propylene~l-hexene) block copolymer, a
(propylene-ethylene) - (propylene-ethylene-1l-butene) block

copolymer, a (propylene-ethylene) - (propylene~ethylene~-1-

hexaene) block copolymer, a {(propylene~ethylene) -

21
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(propylene-1l-butene) block copolymer, a (propylene-
ethylene) - (propylene-1l-hexene) block copolymer, a
(propylene~l-butene) - (propylene-ethylene) block copolymer,
a (propylene-l-butene)-(propylene~ethylene-l-butene) block
copolymer, a (propylene~l-butene)~ (propylene-ethylene-1-
hexene) block copolymer, a (propylene-l-butene)-(propylene-
l-butene) block copolymer, and a (propylene-l-butene)-
{(propylene-l~hexene) block copolymer.

[0034]

Examples of the production method for the propylene-
based resin include a slurry polymerization method carried
out 1in a solvent such as a hydrocarbon solvent, a solvent
polymerization method, a liguid-phase polymerization method
carried out with no solvent, a gas-phase polymerization
method, and a liquid phase-gas phase polymerization method
in which these methods are carried out continuously. These
production methods may be a batch process or a continuous
process. They may be a method of producing at a single
step or a method of producing at a multiple-step of two or
more steps. The polypropylene-based block copolymer 1is
produced, for example, by a multiple-step production method

in which each constituent components are individually

produced.

[0035]

A thermoplastic polymer in the present specification

22
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preferably has a melt index (MI) value of 0.01 to 100 g/10
minutes, and preferably 0.01 to 10 g/10 minutes.

An ethylene-based resin preferably has a melt index of
0.01 or more and less than 10 g/10 minutes.

A propylene-based resin preferably has a melt index of

0.01 to 100 g/10 minutes, from the viewpoint of processing

moldability.

[003¢6]

Examples of methods for obtaining a thermoplastic
polymer composition by mixing the processing stabilizer of
the present invention and a thermoplastic polymer include a
method in which the thermoplastic polymer and the
processing stabilizer of the present invention are dry
blended, followed by melt-extrusion by an extruder, a
method in which a solution obtained by dissolving the
processing stabilizer of the present invention in a solvent
is mixed with the thermoplastic polymer, followed by
removing the solvent, and a method in which a solution
obtained by dissolving the processing stabilizer of the
present invention in a solvent and a solution obtained by
dissolving the thermoplastic polymer in the solvent are
mixed, followed by removing the solvent. Examples of the
solvent include cyclohexane and the like. It is preferred
to use a thermoplastic polymer solution after solution

polymerization without any change as the solution in which
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the thermoplastic polymer is dissolved in the solvent.
[0037]

The content of the processing stabilizer is preferably
0.005 to 5 parts by mass, more preferably 0.01 to 5 parts
by mass, further preferably 0.01 to 1 part by mass, and
particularly preferably 0.03 to 1 part by mass, with
respect to 100 parts by mass of the thermoplastic polymer
in the thermoplastic polymer composition.

[0038]

The processing stability can be evaluated by measuring
the melt index (MI) wvalue of the molded thermoplastic
polymer composition obtained by kneading the thermoplastic
polymer composition and molding it in a pellet form or the
like, by means of a melt indexer.

[0039]

Specifically, the processing stability can be
evaluated, for example, by the following method.

The thermoplastic polymer and the processing
stabilizer are dry blended. The resultant thermoplastic
polymer composition 1is kneaded using a 30 mm diameter
double screw extrusion molding machine under an atmosphere
of air, at 190°C and a screw rotation number of 50 rpm to
obtain pellets (1). The obtained pellets (1) are kneaded
using a 30 mm diameter single screw extrusion molding

machine under an atmosphere of air, at 230°C and a screw
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rotation number of 50 rpm to obtain pellets. Kneading and
extrusion molding using this single screw extrusion molding
machine are repeated 5 times to obtain pellets (2). With
regard to the obtained pellets (2), according to the method
defined in JIS K-7210-1985, MI values are measured at 190°C
using a load of 21.18 N (2.16 kg). In the polyethylene-
based resin, the higher the MI wvalue, the higher the
processing stability. On the other hand, in the
polypropylene-based resin, the lower the MI wvalue, the

higher the processing stability.

In particular, the polyethylene-based resin with small
changes in MI value when molding was repeatedly performed
five times at a temperature of 200°C or more using the
extrusion molding machine has high processing stability.
[Examples]

[0040]

The present invention will hereinafter be described in
more detail. Parts and % are based on mass unless
otherwise particularly stated.

[0041]

Specifically, the following compounds were
respectively used in Examples and Comparative Examples.
Thermoplastic polymer (A):
Low density polyethylene resin (LLDPE) (MI value: 1.05 g/10

minutes, manufactured by  SUMITOMO  CHEMICAL  COMPANY,
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LIMITED)

Compound (I)-A:
2,4,8,10-tetra~t-butyl-6~[3-(3-methyl-4-hydroxy-5-t-
butylphenyl)propoxyldibenzol[d, £][1,3,2]dioxaphosphepin
(SUMILIZER (registered trademark) GP manufactured by
SUMITOMO CHEMICAL COMPANY, LIMITED)

Compound (II)-A:
6~ox0-2,4,8,10~tetra~-t-butyl-
dibenzoid, £]1[1,3,2]dioxaphosphepin
[0042]

Production of compound (I1})-A

Sixty grams of 2,2’ -bis(4, 6-di-t-butylphenocl) and 770
mL of n-pentane were mixed. To the mixture, 23 g of
phosphorous trichloride was added dropwise, and 49 g of
triethylamine was further added dropwise thereto while
cooling the mixture in an ice bath, and then the mixture
was stirred at room temperature for 6 hours. To the
resultant mixture, 2.6 g of water was added followed by
stirring at room temperature for 2 hours. To the resultant
mixture, water and ethyl acetate were added, and an ethyl
acetate layer was separated. The resultant ethyl acetate
layer was washed with saturated saline. The washed ethyl
acetate layer was dried with anhydrous magnesium sulfate,
and ethyl acetate was distilled off to obtain a solid

product. The obtained solid product and diethyl ether were
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mixed, and then the mixture was filtered to obtain a white
solid product. The obtained white solid product was
dissolved in a hexane/ethyl acetate mixture followed by
filtration. Hexane and ethyl acetate were distilled off
from the filtrate to obtain a compound (II)-A. The yield
was 61.8%.

It was confirmed, by mass spectrometry and TH-NMR,
that the obtained compound (II)-A was 6-oxo-2,4,8,1l0-tetra-
t-butyl-dibenzo(d, £]1[1,3,2]dioxaphosphepin.

[0043]

(Example 1)

A compound (I)-A, and a compound (II)-A were mixed at

a ratio shown in Table 1 to obtain a processing stabilizer

(A) . Liquid chromatography measurement was performed on
the processing stabilizer (A) under  the following
measurement conditions. The area of the compound (II)-A

given that the area of the c¢compound (I)-A is 100 is shown

in Table 1.

[0044]

Liguid chromatography (LC) measurement conditions

LC measuring device: Shimadzu Corporation LC-10Avp

Column: Sumipax ODS A-212 (6 mm ¢ X 150 mm, diameter of
filler: 5 um)

Column temperature: 40°C

Mobile phase:
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(Liquid A) 0.1 mass% of ammonium acetate/water

(Liguid B) 0.1 mass$% of ammonium acetate/methanol

Mobile phase gradient: 0-20 minutes (Ligquid A: 20-0 mass$
(1 mass%/minute), Liquid B: 80-100 mass% (1 mass%/minute)y
20-45 minutes (Ligquid A: 0 mass$%, Liguid B: 100 mass%)

Flow rate: 1.0 mL/minute

Detector: SPD-10Avp

Detection method: UV (280 nm)

Sample concentration: 5 mg/mL

Injection amount: 10 plL

[0045]

One hundred parts by mass of a thermoplastic polymer
(A) , 0.1 parts of a processing stabilizer (A) , and 0.05
parts by mass of calcium stearate were dry blended, and
then further kneaded wusing a 30 mm diameter twin-screw
extrusion molding machine (NAS30 type extruder,
manufactured by Nakatani Co., Ltd.) under an atmosphere of
alir, at 190°C and a screw rotation number of 50 rpm to
obtain pellets (1) as a thermoplastic polymer composition.
The obtained pellets (1) were kneaded wusing a 30 mm
diameter single screw extrusion molding machine (VS30-28
type extruder, manufactured by TANABE PLASTICS MACHINERY
CO., LTD.) under an atmosphere of air, at 230°C and a screw
rotation number of 50 rpm to obtain pellets. Kneading and

extrusion molding using this single screw extrusion machine
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were repeated 5 times to obtain pellets (2). MI values of
the obtained pellets (2) were measured with a melt indexer
(manufactured by TECHNO SEVEN CO., LTD., type L246-3537) to
evaluate the processing stability. The results are shown
in Table 1. It can be said that the higher the MI value,
the higher the processing stability of the polyethylene
resin.
[0046]
(Examples 2~6, Comparative Examples 1-5)

The area and processing stability were evaluated in
the same manner as in Example 1, except that the numbers of
parts in Table 1 were used for the compound (I)-A and the

compound (II)~A. The results are shown in Table 1.

[0047]
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[Table 1]

Processing stabilizer Mixing ratio Processing stability

Parts by mass" Area” Mi value

Compound (1)-A Compound (il-A | Compound {(I}-A Compound (IN-A | Measured value | Relative  value

(g/10 min.) with Comp. Ex. 1
being 100

Example 1 95 5 100 3.10 0.43 110
Example2 | 98 2 100 1.22 0.44 113
Example3 | 995 0.5 100 0.38 0.44 113
Example4 199.9 0.1 100 0.08 0.44 113
Example 5 | 99.95 0.05 100 0.07 0.44 113
Example 8 | 99.99 0.01 100 0.04 0.42 108
Comp. 100 0 100 ¢ 0.39 100
Exampie 1
Comp. 0 100 - - 0.25 64
Example 2
Comp. 50 50 100 14.9 0.34 87
Example 3
Comp. 80 20 100 73.6 0.39 100
Example 4
Comp. 0 0 - - 0.11 28
Example 5

1} Given that the total amount of compound (1)-A and compound (I1)-A is 100.

2) Calculated given that the area of compound {)-A is 100.




Industrial Applicability
[0048]
The processing stabilizer of the present invention is

useful for improving the processing stability of resins.
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CLAIMS
1. A processing stabilizer comprising a compound

represented by formula (I):

R1
Rz O R4
R3
s X /P-O~AQY
RZ -0 Z R5
R1

(1)

wherein RY, R? R’ and R° each independently represent a
hydrogen atom, an alkyl group having 1 to 8 carbon atoms, a
cycloalkyl group having 5 to 8 carbon atoms, an
alkylcycloalkyl group having 6 to 12 carbon atoms, an
aralkyl group having 7 to 12 carbon atoms or a phenyl
group; R® represents a hydrogen atom or an alkyl group
having 1 to 8 carbon atoms; X represents a single bond, a
sulfur atom or a >CH-R® group (R® represents a hydrogen
atom, an alkyl group having 1 to 8 carbon atoms or a
cycloalkyl group having 5 to 8 carbon atoms); A represents
an alkylene group having 1 to 8 carbon atoms or a #-C(=0)-
R’~ group (R’ represents a single bond or an alkylene group
having 1 to 8 carbon atoms, and * represents a bond on the
side of oxygen); one of Y and Z represents a hydroxyl group,
an alkoxy group having 1 to 8 carbon atoms or an aralkyloxy
group having 7 to 12 carbon atoms, and the other represents

a hydrogen atom or an alkyl group having 1 to 8 carbon
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atoms,

and a compound represented by formula (II):

R1

0
F;Z X \Pf(:‘
R? \“‘”‘ / O/

RT
(11)

RZ

wherein R* and R? each independently represent a hydrogen
atom, an alkyl group having 1 to 8 carbon atoms, a
cycloalkyl group having 5 to 8 carbon atoms, an
alkylecycloalkyl group having 6 to 12 carbon atoms, an
aralkyl group having 7 to 12 carbon atoms or a phenyl
group; R’ represents a hydrogen atom or an alkyl group
having 1 to 8 carbon atoms; X represents a single bond, a
sulfur atom or a >CH-R® group (R® represents a hydrogen
atom, an alkyl group having one 1 to 8 atoms or a
cycloalkyl group having 5 to 8 carbon atoms),

wherein the content of the compound represented by formula

(IT) is 0.005 to 10 parts by mass with respect to 100 parts

by mass of the compound represented by formula (I).

2. A processing stabilizer comprising a compound

represented by formula (I):
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R‘l

Rz (8] R4
1\
R X P—O—A Y
R2 O/ Z R5

R’i
(1)

wherein R!, R? R? and R® each independently represent a
hydrogen atom, an alkyl group having 1 to 8 carbon atoms, a
cycloalkyl group having 5 to 8 carbon atoms, an
alkylcycloalkyl group having 6 to 12 carbon atoms, an
aralkyl group having 7 to 12 carbon atoms or a phenyl
group; R® represents a hydrogen atom or an alkyl group
having 1 to 8 carbon atoms; X represents a single bond, a
sulfur atom or a >CH-R® group (R® represents a hydrogen
atom, an alkyl group having 1 to 8 carbon atoms or a
cycloalkyl group having 5 to 8 carbon atoms); A represents

an alkylene group having 1 to 8 carbon atoms or a *-C(=0)-

R’- group (R’ represents a single bond or an alkylene group
having 1 to 8 carbon atoms, and * represents a bond on the
side of oxygen); one of Y and Z represents a hydroxyl group,
an alkoxy group having 1 to 8 carbon atoms or an aralkyloxy
group having 7 to 12 carbon atoms, the other represents a
hydrogen atom or an alkyl group having 1 to 8 carbon atoms,

and a compound represented by formula (II):
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R1

0
R3 \ ,/O

re % a
/

R1
(11)

RZ

RZ

wherein R' and R? each independently represent a hydrogen
atom, an alkyl group having 1 to 8 «carbon atoms, a
cycloalkyl group having 5 to 8 carbon atoms, an
alkylcycloalkyl group having 6 to 12 carbon atoms, an
aralkyl group having 7 to 12 carbon atoms or a phenyl
group; R® represents a hydrogen atom or an alkyl group
having 1 to 8 carbon atoms; X represents a single bond, a
sulfur atom or a >CH-R® group (R® represents a hydrogen
atom, alkyl group having‘ 1 to 8 carbon atoms or a
cycloalkyl group having 5 to 8 carbon atoms),

wherein the area of the compound represented by formula
(I} is 0.01 to 5 given that the area of the compound
represented by formula (I} is 100 in liguid chromatography
measurement under the following conditions:

Measurement conditions

Column: Sumipax O0ODS A-212 (6 mm ¢ X 150 mm, diameter of
filler: 5 pm)

Column temperature: 40°C

Mobile phase:
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(Liguid A) 0.1 mass% of ammonium acetate/water

(Liquid B) 0.1 mass$% of ammonium acetate/methanol

Mcbile phase gradient: 0-20 minutes (Liquid A: 20-0 mass%
(1 mass%/minute), Liguid B: 80-100 mass% (1 mass%/minute)},
20-45 minutes (Liguid A: 0 mass$%, Liquid B: 100 mass¥%)

Flow rate: 1.0 mL/minute

Detection method: UV (280 nm)

Sample concentration: 5 mg/mL

Injection amount: 10 ui.

3. The processing stabilizer according to claim 1 or 2,
wherein the total amount of the compound represented by
formula (I) and the compound represented by formula (II) is

90 parts by mass or more with respect to 100 parts by mass

of the processing stabilizer.

4. A thermoplastic polymer composition comprising the
processing stabilizer according to any one of claims 1 to 3,

and a thermoplastic polymer.

5. The thermoplastic polymer composition according to
claim 4, wherein the content of the processing stabilizer
according to any one of claims 1 to 3 is 0.005 to 5 parts

by mass with respect to 100 parts by weight of the

thermoplastic polymer.
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6. The thermoplastic polymer composition according to

claim 4 or 5, wherein the thermoplastic polymer 1is a

polyolefin.

7. Use of the processing stabilizer according to any one

of claims 1 to 3 for improving processing stability of

thermoplastic polymers.
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