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(57) There is provided a composition that contains a bleach component, and maintains a desired viscosity over a
long period. A composition comprising a carboxyl group-containing polymer composition (A) comprising a copolymer
(a) of monomers including an α,β-unsaturated carboxylic acid (a-1) and a compound (a-2) having at least two ethylenically
unsaturated groups per molecule; and a nonionic surfactant (b), the carboxyl group-containing polymer composition (A)
being obtained by adding, in a step of copolymerizing the monomers, the nonionic surfactant (b) to a system when a
polymerization degree of the α,β-unsaturated carboxylic acid (a-1) reaches 5 to 80%; a bleach component (B); an
alkalinity buffering agent (C); and water (D), the composition having a pH higher than 10.
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Description

Technical Field

[0001] The present invention relates to a composition comprising a bleach component and a method for producing
the composition.

Background Art

[0002] Conventionally, cleaning compositions containing bleach components have been extensively used as deter-
gents for household use and industrial use. Such cleaning compositions contain bleach components, and are used for
a wide range of applications, such as bleaching and disinfection of textiles, and cleaning of pipes (see Patent Literatures
1 and 2).
[0003] Examples of bleach components used in the cleaning compositions include alkali metal hypohalites, such as
sodium hypohalite, and peroxygen compounds, such as hydrogen peroxide. The cleaning composition may also contain
an alkalinity buffering agent to enhance the cleaning effect, so that the pH of the composition is increased to a level
above 10, for example. The cleaning composition may further contain a thickener and the like to lengthen the residence
of the cleaning composition on a target to be cleaned.

Citation List

Patent Literatures

[0004]

Patent Literature 1: JP 2001-525452 A
Patent Literature 2: JP 3-166299 A

Summary of Invention

Technical Problem

[0005] As described above, the cleaning composition containing a bleach component may contain, in addition to the
bleach component, an alkalinity buffering agent and a thickener, for example, to enhance the cleaning effect, and lengthen
the residence of the cleaning composition on a target to be cleaned.
[0006] For example, the inclusion of a thickener can increase the viscosity of the cleaning composition containing a
bleach component. However, in the case of a cleaning composition that is strongly alkaline with a pH above 10, for
example, even if the viscosity is increased with a thickener, the viscosity of the composition decreases over time, and
it is difficult to maintain a desired viscosity over a long period.
[0007] Under such circumstances, it is a main object of the present invention to provide a composition that contains
a bleach component, and maintains a desired viscosity over a long period. It is another object of the present invention
to provide a suitable method for producing the composition.

Solution to Problem

[0008] After thorough research to solve the aforementioned problem, the present inventors focused on the composition
and the like of a thickener component for increasing the viscosity of a composition containing a bleach component. As
a result, they have found that when a carboxyl group-containing polymer composition (A) comprising a copolymer (a)
of monomers including an α,β-unsaturated carboxylic acid (a-1) and a compound (a-2) having at least two ethylenically
unsaturated groups per molecule; and a nonionic surfactant (b), the carboxyl group-containing polymer composition (A)
being obtained by adding, in a step of copolymerizing the monomers, the nonionic surfactant (b) to a system when a
polymerization degree of the α,β-unsaturated carboxylic acid (a-1) reaches 5 to 80% (that is, when 5 to 80% of all the
α,β-unsaturated carboxylic acid (a-1) used in the step of copolymerizing the monomers is copolymerized), is used as a
thickener component, a desired viscosity is maintained over a long period, even if the composition containing a bleach
component is strongly alkaline with a pH above 10. The present invention has been completed by further conducting
extensive research, based on this finding.
[0009] In summary, the present invention provides aspects of the invention comprising the following features:
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Item 1. A composition comprising:

a carboxyl group-containing polymer composition (A) comprising a copolymer (a) of monomers including an
α,β-unsaturated carboxylic acid (a-1) and a compound (a-2) having at least two ethylenically unsaturated groups
per molecule; and a nonionic surfactant (b),
the carboxyl group-containing polymer composition (A) being obtained by adding, in a step of copolymerizing
the monomers, the nonionic surfactant (b) to a system when a polymerization degree of the α,β-unsaturated
carboxylic acid (a-1) reaches 5 to 80%;
a bleach component (B);
an alkalinity buffering agent (C); and
water (D),
the composition having a pH higher than 10.

Item 2. The composition according to item 1, which is used for a cleaning application.
Item 3. The composition according to item 1 or 2, wherein the bleach component (B) is a metal hypohalite.
Item 4. The carboxyl group-containing polymer composition according to any one of items 1 to 3, wherein the nonionic
surfactant (b) is contained in an amount of 0.5 to 9 parts by mass per 100 parts by mass of the α,β-unsaturated
carboxylic acid (a-1) in the carboxyl group-containing polymer composition (A).
Item 5. The carboxyl group-containing polymer composition according to item 1 or 2, wherein the nonionic surfactant
(b) has an HLB value of 5 to 8 in the carboxyl group-containing polymer composition (A).
Item 6. A method for producing a composition having a pH higher than 10, comprising the step of mixing:

a carboxyl group-containing polymer composition (A) comprising a copolymer (a) of monomers including an
α,β-unsaturated carboxylic acid (a-1) and a compound (a-2) having at least two ethylenically unsaturated groups
per molecule; and a nonionic surfactant (b),
the carboxyl group-containing polymer composition (A) being obtained by adding, in a step of copolymerizing
the monomers, the nonionic surfactant (b) to a system when a polymerization degree of the α,β-unsaturated
carboxylic acid (a-1) reaches 5 to 80%;
a bleach component (B);
an alkalinity buffering agent (C); and
water (D).

Advantageous Effects of Invention

[0010] The present invention can provide a composition that contains a bleach component, and maintains a desired
viscosity over a long period. The present invention can also provide a suitable method for producing the composition.

Brief Description of Drawings

[0011]

Fig. 1 is a graph showing the relationship between change (%) in viscosity and the number of elapsed days for the
compositions produced in the examples and comparative examples.
Fig. 2 is a graph showing the relationship between change (%) in available chlorine concentration and the number
of elapsed days for the compositions produced in the examples and comparative examples.

Description of Embodiments

[0012] The composition of the present invention comprises a carboxyl group-containing polymer composition (A), a
bleach component (B), an alkalinity buffering agent (C), and water (D), and has a pH higher than 10. In the composition
of the present invention, the carboxyl group-containing polymer composition (A) comprises a copolymer (a) of monomers
including an α,β-unsaturated carboxylic acid (a-1) and a compound (a-2) having at least two ethylenically unsaturated
groups per molecule; and a nonionic surfactant (b), and is obtained by adding, in a step of copolymerizing the monomers,
the nonionic surfactant (b) to a system when a polymerization degree of the α,β-unsaturated carboxylic acid (a-1) reaches
5 to 80%. Because the composition of the present invention comprises these features, it maintains a desired viscosity
over a long period, despite containing a bleach component, and being strongly alkaline with a pH above 10.
[0013] The composition of the present invention and a method for producing the composition will be hereinafter de-
scribed in detail. As used herein, values connected with the preposition "to" refer to the numerical range that includes
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the values before and after "to" as the lower and upper limits. When a plurality of lower limits and a plurality of upper
limits are mentioned separately, any lower limit and any upper limit may be selected, and connected with "to".

[Carboxyl Group-Containing Polymer Composition (A)]

[0014] The carboxyl group-containing polymer composition (A) comprises a copolymer (a) of monomers including an
α,β-unsaturated carboxylic acid (a-1) and a compound (a-2) having at least two ethylenically unsaturated groups per
molecule; and a nonionic surfactant (b). The copolymer (a) is produced by copolymerizing the monomers including the
α,β-unsaturated carboxylic acid (a-1) and the compound (a-2) having at least two ethylenically unsaturated groups per
molecule. Specifically, the copolymer (a) is producing by using at least the α,β-unsaturated carboxylic acid (a-1) and
the compound (a-2) having at least two ethylenically unsaturated groups per molecule as monomers, and copolymerizing
monomers including these monomers. The copolymer (a) is a component that forms a gel when it is mixed with water,
and adjusted to a pH of 5 or more.
[0015] Furthermore, in the present invention, the carboxyl group-containing polymer composition (A) is obtained by
adding, in a step of copolymerizing the monomers, the nonionic surfactant (b) to a system when a polymerization degree
of the α,β-unsaturated carboxylic acid (a-1) reaches 5 to 80%.

(α,β-Unsaturated Carboxylic Acid)

[0016] Examples of the α,β-unsaturated carboxylic acid (a-1) (sometimes referred to as the "monomer (a-1)") include,
but are not limited to, olefinic unsaturated carboxylic acids having 3 to 5 carbon atoms, such as acrylic acid, methacrylic
acid, crotonic acid, maleic acid, itaconic acid, and fumaric acid. Among these α,β-unsaturated carboxylic acids (a-1),
acrylic acid and methacrylic acid are suitably used, because they are inexpensive and readily available, and favorably
maintain the viscosity of the composition of the present invention over a long period. These α,β-unsaturated carboxylic
acids may be used alone or in combinations of two or more.

(Compound Having At Least Two Ethylenically Unsaturated Groups per Molecule)

[0017] Examples of the compound (a-2) having at least two ethylenically unsaturated groups per molecule (compound
(a-2) having at least two ethylenically unsaturated groups per molecule; hereinafter referred to as the "compound (a-2)
having at least two ethylenically unsaturated groups", and sometimes simply referred to as the "monomer (a-2)") include,
but are not limited to, di-substituted or higher acrylic acid esters of polyols; di-substituted or higher methacrylic acid
esters of polyols; di-substituted or higher allyl ethers of polyols; diallyl phthalate, triallyl phosphate, allyl methacrylate,
tetraallyloxyethane, triallyl cyanurate, divinyl adipate, vinyl crotonate, 1,5-hexadiene, and divinylbenzene. Examples of
the above-described polyols include ethylene glycol, propylene glycol, polyoxyethylene glycol, polyoxypropylene glycol,
glycerol, polyglycerol, trimethylolpropane, pentaerythritol, saccharose, and sorbitol. Among these compounds having at
least two ethylenically unsaturated groups, pentaerythritol polyallyl ethers such as pentaerythritol diallyl ether, pentaer-
ythritol triallyl ether, and pentaerythritol tetraallyl ether, tetraallyloxyethane, triallyl phosphate, and polyallylsaccharose
are suitably used, because they favorably maintain the viscosity of the composition of the present invention over a long
period. These compounds (a-2) having at least two ethylenically unsaturated groups may be used alone or in combinations
of two or more.
[0018] The proportion of the compound (a-2) having at least two ethylenically unsaturated groups is preferably 0.01
to 10 parts by mass, and more preferably 0.05 to 3 parts by mass, per 100 parts by mass of the α,β-unsaturated carboxylic
acid. When the proportion of the compound (a-2) having at least two ethylenically unsaturated groups is 0.01 part by
mass or more, or even 0.05 part by mass or more, a desired viscosity of the composition of the present invention is
favorably maintained over a long period. Furthermore, when the amount of the compound having at least two ethylenically
unsaturated groups used is 10 parts by mass or less, or even 3 parts by mass or less, a desired viscosity of the composition
of the present invention is favorably maintained over a long period. As used herein, "100 parts by mass of the α,β-
unsaturated carboxylic acid" refers to the entire amount of the α,β-unsaturated carboxylic acid (a-1).

(α,β-Unsaturated Compound)

[0019] As a monomer constituting the copolymer (a), an α,β-unsaturated compound (a-3) (hereinafter sometimes
referred to as the "monomer (a-3)"), for example, may be used, because it favorably maintains the viscosity of the
composition of the present invention over a long period.
[0020] The α,β-unsaturated compound (a-3) is not limited as long as it differs from the α,β-unsaturated carboxylic acid
(a-1), and examples include acrylic acid esters, such as methyl acrylate, ethyl acrylate, isopropyl acrylate, butyl acrylate,
octyl acrylate, 2-ethyl acrylate, decyl acrylate, lauroyl acrylate, stearyl acrylate, and glycidyl acrylate; methacrylic acid
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esters corresponding to the above-described acrylic acid esters; glycidyl ethers, such as vinyl glycidyl ether, isopropenyl
glycidyl ether, allyl glycidyl ether, and butenyl glycidyl ether; acrylamides, such as acrylamide, N-methylacrylamide, N-
ethylacrylamide, and N-t-butylacrylamide; methacrylamides corresponding to the above-described acrylamides; and
vinyl esters, such as vinyl acetate, vinyl propionate, and vinyl benzoate. Among these α,β-unsaturated compounds (a-
3), acrylic acid esters and methacrylic acid esters are suitably used; in particular, acrylic acid esters and methacrylic
acid esters having linear or branched alkyl groups with 12 to 40 (particularly 15 to 30) carbon atoms are preferably used,
and stearyl methacrylate, eicosanyl methacrylate, behenyl methacrylate, and tetracosanyl methacrylate are more pref-
erably used. These α,β-unsaturated compounds (a-3) may be used alone or in combinations of two or more. As such
an acrylic acid ester or methacrylic acid ester, trade name BLEMMER-VMA-70 available from NOF Corporation, for
example, may be used.
[0021] The proportion of the α,β-unsaturated compound (a-3) is preferably 0.1 to 20 parts by mass, and more preferably
1 to 10 parts by mass, per 100 parts by mass of the α,β-unsaturated carboxylic acid (a-1). When the proportion of the
α,β-unsaturated compound (a-3) is 0.1 part by mass or more, or even 1 part by mass or more, a desired viscosity of the
composition of the present invention is favorably maintained over a long period. Furthermore, when the amount of the
α,β-unsaturated compound (a-3) used is 20 parts by mass or less, or even 10 parts by mass or less, a desired viscosity
of the composition of the present invention is favorably maintained over a long period.
[0022] In the present invention, although the total proportion of the α,β-unsaturated carboxylic acid (a-1), the compound
(a-2) having at least two ethylenically unsaturated groups, and the α,β-unsaturated compound (a-3) in the monomers
constituting the copolymer (a) is not limited, it is, for example, preferably 50% by mass or more, more preferably about
80 to 100% by mass, still more preferably about 90 to 100% by mass, and particularly preferably about 95 to 100% by
mass. The total proportion may be substantially 100% by mass. Although the proportion of the α,β-unsaturated carboxylic
acid (a-1) in the monomers constituting the copolymer (a) is not limited, it is, for example, preferably 95% by mass or
more, more preferably about 96 to 99% by mass, and still more preferably about 97 to 98% by mass.
[0023] The method for copolymerizing these monomers is not limited, and a known or conventional method can be
adopted. Specifically, the copolymerization can be carried out using, for example, any of the following methods (1) to (3):

method (1): the α,β-unsaturated carboxylic acid (a-1) and the compound (a-2) having at least two ethylenically
unsaturated groups (as well as optionally the α,β-unsaturated compound (a-3)) are allowed to coexist from the
beginning of polymerization (for example, the entire amounts of the respective components are allowed to coexist),
and the copolymerization is carried out;
method (2): the compound (a-2) having at least two ethylenically unsaturated groups is continuously added to the
α,β-unsaturated carboxylic acid (a-1), and the polymerization is carried out simultaneously,
wherein when the α,β-unsaturated compound (a-3) is used, the method for subjecting the compound to polymerization
is not limited, and, for example, the α,β-unsaturated compound (a-3) may be allowed to coexist with the α,β-unsatu-
rated carboxylic acid (a-1) in advance, or may be continuously added like the compound (a-2) having at least two
ethylenically unsaturated groups; and
method (3): the α,β-unsaturated carboxylic acid (a-1) and the compound (a-2) having at least two ethylenically
unsaturated groups are continuously added, and the polymerization is carried out simultaneously,
wherein when the α,β-unsaturated compound (a-3) is used, the method for subjecting the compound to polymerization
is not limited, and, for example, the α,β-unsaturated compound (a-3) may be introduced into the polymerization
system in advance, or may be continuously added like the α,β-unsaturated carboxylic acid (a-1) and the compound
(a-2) having at least two ethylenically unsaturated groups.

[0024] By way of example, the method (1) is specifically described. In the method (1), the α,β-unsaturated carboxylic
acid (a-1), the compound (a-2) having at least two ethylenically unsaturated groups, a radical polymerization initiator,
and an inert solvent, each weighed out in advance to give a desired amount, are introduced into a reaction vessel
equipped with a stirrer, a thermometer, a nitrogen gas inlet tube, and a condenser tube, for example.
[0025] Subsequently, the contents in the reaction vessel are mixed with stirring to give a homogeneous composition.
Subsequently, nitrogen gas is blown into the contents to remove oxygen gas contained in the upper space of the reaction
vessel and dissolved oxygen dissolved in the contents. The polymerization reaction can be performed by heating to 20
to 120°C, preferably 30 to 90°C, in a warm bath, for example. The polymerization reaction is typically completed in 2 to
10 hours.
[0026] In the entire amount of the α,β-unsaturated carboxylic acid (a-1), the compound (a-2) having at least two
ethylenically unsaturated groups, optionally the α,β-unsaturated compound (a-3), the radical polymerization initiator,
and the inert solvent to be introduced, the total amount of the α,β-unsaturated carboxylic acid (a-1) and the compound
(a-2) having at least two ethylenically unsaturated groups to be introduced (when the α,β-unsaturated compound (a-3)
is used, the total proportion of the α,β-unsaturated carboxylic acid (a-1), the compound (a-2) having at least two ethyl-
enically unsaturated groups, and the α,β-unsaturated compound (a-3)) is 1% by mass or more, and preferably 5% by
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mass or more, in order to increase the volume efficiency and improve productivity, whereas it is 30% by mass or less,
and preferably 25% by mass or less, in order to allow the reaction to proceed smoothly, while avoiding an increase in
the viscosity of the slurry due to significant precipitation of the polymer along with the progress of the polymerization
reaction. The total amount to be introduced is preferably 1 to 30% by mass, and more preferably 5 to 25% by mass.
[0027] The inert solvent used to produce the copolymer (a) is not limited as long as it dissolves the α,β-unsaturated
carboxylic acid (a-1), the compound (a-2) having at least two ethylenically unsaturated groups, and the α,β-unsaturated
compound (a-3), but does not dissolve the copolymer (a) produced. Preferred specific examples of the inert solvent
include optionally halogen-substituted aliphatic hydrocarbons having 2 to 8 carbon atoms, such as ethylene dichloride,
normal pentane, normal hexane, isohexane, normal heptane, normal octane, and isooctane; alicyclic hydrocarbons
having 5 to 7 carbon atoms, such as cyclopentane, methylcyclopentane, cyclohexane, and methylcyclohexane; optionally
halogen-substituted aromatic hydrocarbons, such as benzene, toluene, xylene, and chlorobenzene; acetic acid alkyl
esters, such as ethyl acetate and isopropyl acetate; and ketone-based compounds, such as methyl ethyl ketone and
methyl isobutyl ketone. These inert solvents may be used alone or in combinations of two or more. Among these inert
solvents, ethylene dichloride, normal hexane, cyclohexane, normal heptane, and ethyl acetate are preferred because
they are stable in quality and readily available.
[0028] The radical polymerization initiator is not limited in type. Specific examples of the radical polymerization initiator
include α,α’-azoisobutyronitrile, 2,2’-azobis-2,4-dimethylvaleronitrile, dimethyl-2,2’-azobisisobutylate, 2,2’-azobis(me-
thyl isobutyrate), benzoyl peroxide, lauroyl peroxide, cumene hydroperoxide, and tert-butyl hydroperoxide. These radical
polymerization initiators may be used alone or in combinations of two or more.
[0029] The amount of the radical polymerization initiator cannot be unequivocally determined since it varies depending
on the type, reaction temperature, and the like. Typically, however, the amount of the radical polymerization initiator is
preferably 0.1% by mass or more, and more preferably 0.3% by mass or more, based on the total amount of the α,β-
unsaturated carboxylic acid (a-1), the compound (a-2) having at least two ethylenically unsaturated groups, and the α,β-
unsaturated compound (a-3) that are used as monomers of the copolymer (a), in order to increase the rate of the
polymerization reaction, whereas it is preferably 10% by mass or less, and more preferably 3% by mass or less, in order
to facilitate removal of heat during the polymerization reaction. The amount of the radical polymerization initiator is
preferably 0.1 to 10% by mass, and more preferably 0.3 to 3% by mass.
[0030] Because the presence of oxygen during the reaction adversely affects the reaction, it is preferred to remove
oxygen from the reaction system in advance. Thus, the atmosphere during the reaction is preferably an inert gas atmos-
phere, such as nitrogen gas or argon gas, for example, in order to avoid the influence of oxygen.
[0031] In the process of producing the carboxyl group-containing polymer composition (A), in the step of copolymerizing
the monomers, the nonionic surfactant (B) is added to the system when the polymerization degree of the α,β-unsaturated
carboxylic acid (a-1) reaches 5 to 80%. That is, the nonionic surfactant (B) is added to the system while the copolym-
erization of the α,β-unsaturated carboxylic acid (a-1) is incomplete (the polymerization degree is 5% or more and 80%
or less, or even 5% or more and less than 70%). In the present invention, because the carboxyl group-containing polymer
composition (A) is produced by adding the nonionic surfactant (B) at the specific timing, the viscosity of the composition
of the present invention can be favorably maintained over a long period. As long as the nonionic surfactant (B) is added
at least when the polymerization degree is 5 to 80%, a similar effect is achieved even if the nonionic surfactant is
separately added when the polymerization degree is less than 5% or above 80%.
[0032] In the process of producing the carboxyl group-containing polymer composition (A), the polymerization degree
in the copolymerization step can be confirmed using the method described in the Examples.

(Nonionic Surfactant)

[0033] The nonionic surfactant (b) is composed of a hydrophilic moiety and a hydrophobic moiety. Examples of the
hydrophobic moiety include a polyhydric alcohol fatty acid ester and an addition polymer of a hydroxy fatty acid.
[0034] Suitable examples of the polyhydric alcohol moiety of the polyhydric alcohol fatty acid ester include glycerol,
polyglycerol, trimethylpropanol, sorbitol, and sorbitan, because they favorably maintain the viscosity of the composition
of the present invention over a long period. The polyhydric alcohol residue of the nonionic surfactant (b) is preferably
one derived from any of these polyhydric alcohols. These polyhydric alcohol moieties may be included alone or in
combinations of two or more.
[0035] Suitable examples of the fatty acid moiety of the polyhydric alcohol fatty acid ester include stearic acid, isostearic
acid, and palmitic acid. That is, the fatty acid residue of the nonionic surfactant (b) is preferably one derived from any
of these fatty acids. These fatty acid moieties may be included alone or in combinations of two or more.
[0036] Examples of the polyhydric alcohol fatty acid ester in the hydrophobic moiety of the nonionic surfactant (b)
include stearic acid esters, isostearic acid esters, palmitic acid esters, and hydrogenated castor oil derivatives.
[0037] Suitable examples of the addition polymer of the hydroxy fatty acid in the hydrophobic moiety of the nonionic
surfactant (b) include addition polymers of 2-hydroxypalmitic acid, 16-hydroxypalmitic acid, and 12-hydroxystearic acid.
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[0038] Examples of the hydrophilic moiety of the nonionic surfactant (b) include carboxy, hydroxy, amino, sulfonyl,
and ether groups. The ether group in the hydrophilic moiety of the nonionic surfactant (b) may be, for example, an
oxyalkylene chain such as polyoxyalkylene.
[0039] Suitable examples of the oxyalkylene chain in the nonionic surfactant (b) include an oxyalkylene group repre-
sented by the formula:

Formula: -(CH2-CHR1-O)n-

wherein R1 represents a hydrogen atom, a methyl group, or an ethyl group; n represents an integer from 1 to 100; and
where n is an integer of 2 or more, a plurality of R1s may each be the same or different.
[0040] The nonionic surfactant (b) is preferably a polyhydric alcohol fatty acid ester alkylene oxide adduct, for example,
because it favorably maintains the viscosity of the composition of the present invention over a long period. The polyhydric
alcohol fatty acid ester alkylene oxide adduct is an alkylene oxide adduct of a fatty acid ester of a polyhydric alcohol.
The polyhydric alcohol fatty acid ester alkylene oxide adduct serves as an emulsifier.
[0041] Suitable examples of the polyhydric alcohol moiety of the polyhydric alcohol fatty acid ester alkylene oxide
adduct include glycerol, polyglycerol, trimethylpropanol, sorbitol, and sorbitan, as mentioned above. That is, the polyhydric
alcohol residue of the polyhydric alcohol fatty acid ester alkylene oxide adduct is preferably one derived from any of
these polyhydric alcohols. These polyhydric alcohol moieties may be included alone or in combinations of two or more.
[0042] Suitable examples of the fatty acid moiety of the polyhydric alcohol fatty acid ester alkylene oxide adduct include
stearic acid, isostearic acid, and palmitic acid, as mentioned above. That is, the fatty acid residue of the polyhydric
alcohol fatty acid ester alkylene oxide adduct is preferably one derived from any of these fatty acids. These fatty acid
moieties may be included alone or in combinations of two or more.
[0043] As mentioned above, examples of the polyhydric alcohol fatty acid ester of the polyhydric alcohol fatty acid
ester alkylene oxide adduct include stearic acid esters, isostearic acid esters, palmitic acid esters, and hydrogenated
castor oil derivatives.
[0044] Suitable examples of the oxyalkylene chain in the polyhydric alcohol fatty acid ester alkylene oxide adduct
include the oxyalkylene group represented by the general formula (1) shown above.
[0045] The nonionic surfactant (b) preferably has an HLB of 5 to 8, in order to favorably maintain the viscosity of the
composition of the present invention over a long period.
[0046] Preferred specific examples of the nonionic surfactant (b) include polyoxyethylene glyceryl triisostearate, poly-
oxyethylene (30) hydrogenated castor oil triisostearate, polyoxyethylene hydrogenated castor oil derivatives, polyox-
yethylene glycerol fatty acid esters, and polyoxyethylene trimethylol tristearate, because they favorably maintain the
viscosity of the composition of the present invention over a long period. Specific examples of polyoxyethylene glycerol
fatty acid esters include polyoxyethylene glyceryl monostearate, polyoxyethylene glyceryl distearate, polyoxyethylene
glyceryl tristearate, polyoxyethylene glyceryl isostearate, polyoxyethylene glyceryl diisostearate, polyoxyethylene glyc-
eryl triisostearate, a block copolymer of 2-hydroxypalmitic acid with alkylene glycol, a block copolymer of 16-hydroxyp-
almitic acid with alkylene glycol, and a block copolymer of 12-hydroxystearic acid with alkylene glycol.
[0047] When a hydrogenated castor oil derivative is used as the polyhydric alcohol fatty acid ester, preferred specific
examples of the polyhydric alcohol fatty acid ester alkylene oxide adduct include polyoxyethylene hydrogenated castor
oil, polyoxyethylene hydrogenated castor oil laurate, polyoxyethylene hydrogenated castor oil isostearate, and polyox-
yethylene hydrogenated castor oil triisostearate.
[0048] Among the polyhydric alcohol fatty acid ester alkylene oxide adducts, polyoxyethylene hydrogenated castor
oil, polyoxyethylene hydrogenated castor oil isostearate, polyoxyethylene hydrogenated castor oil triisostearate, and
polyoxyethylene sorbitol tetraoleate are preferred, because they favorably maintain the viscosity of the composition of
the present invention over a long period.
[0049] In the carboxyl group-containing polymer composition (A), the amount of the nonionic surfactant (b) is 0.5 to 9
parts by mass, and more preferably 3 to 7 parts by mass, per 100 parts by mass of the α,β-unsaturated carboxylic acid (a-1).
[0050] In the composition of the present invention, although the amount of the carboxyl group-containing polymer
composition (A) is not limited, it is preferably 0.5 to 3.0% by mass, and more preferably 1.0 to 2.0% by mass, in order
to favorably maintain the viscosity of the composition of the present invention over a long period, while favorably achieving
a cleaning effect when the composition is used for a cleaning application.
[0051] In order to favorably maintain the viscosity of the composition of the present invention over a long period, the
amount of the nonionic surfactant (b) to be added (that is, the amount of the nonionic surfactant (b) to be added when
the polymerization degree is 5 to 80%) is preferably 0.5 to 9 parts by mass, and more preferably 3 to 7 parts by mass,
per 100 parts by mass of the α,β-unsaturated carboxylic acid (a-1).
[0052] When the monomers are copolymerized in the presence of the nonionic surfactant (b), the method for producing
a carboxyl group-containing polymer composition can be carried out specifically according to the following methods (1A)
and (2A):
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[0053] Method (1A): the α,β-unsaturated carboxylic acid (a-1) and the compound (a-2) having at least two ethylenically
unsaturated groups (as well as optionally the α,β-unsaturated compound (a-3)) are introduced into a reaction vessel in
advance, these monomers are copolymerized, and when the polymerization degree has reached 5 to 80% (more pref-
erably 5% or more and less than 70%), the nonionic surfactant (b) is added into the slurry in the system.
[0054] Method (2A): the α,β-unsaturated carboxylic acid (a-1) and the compound (a-2) having at least two ethylenically
unsaturated groups are each continuously added into a reaction vessel, and the copolymerization is carried out simul-
taneously, and when the polymerization degree has reached 5 to 80% (more preferably 5% or more and less than 70%),
the nonionic surfactant (b) is added into the slurry in the system.
[0055] When the α,β-unsaturated compound (a-3) is used in the method (2A), the method for subjecting the compound
to polymerization is not limited; for example, the α,β-unsaturated compound (a-3) may be introduced into the reaction
vessel in advance, or may be continuously added into the reaction vessel like the α,β-unsaturated carboxylic acid (a-1)
and the compound (a-2) having at least two ethylenically unsaturated groups.
[0056] For example, in the method (1A), the α,β-unsaturated carboxylic acid (a-1), the compound (a-2) having at least
two ethylenically unsaturated groups, optionally the α,β-unsaturated compound (a-3), the radical polymerization initiator,
and the inert solvent, each weighed out in advance to give a desired amount, are introduced into a reaction vessel
equipped with a stirrer, a thermometer, a nitrogen gas inlet tube, and a condenser tube. The contents in the reaction
vessel are mixed with stirring to give a homogeneous composition, and then nitrogen gas is blown into the contents to
remove oxygen gas contained in the upper space of the reaction vessel and dissolved oxygen dissolved in the contents.
The polymerization reaction can be performed by heating to 20 to 120°C, preferably 30 to 90°C, in a warm bath, for
example. The polymerization reaction is typically completed in 2 to 10 hours. Subsequently, after the polymerization
degree is confirmed to have reached 5 to 80% (more preferably 5% or more and less than 70%), the nonionic surfactant
(b) is diluted with an inert solvent and added into the slurry in the system, and the mixture is stirred to homogeneity.
Thereafter, the inert solvent is distilled off from the reaction solution by heating under reduced pressure or normal
pressure. In this manner, a carboxyl group-containing polymer composition can be obtained as a white fine powder.

[Bleach Component (B)]

[0057] In the composition of the present invention, the bleach component (B) is not limited, and may be, for example,
one contained in a known cleaning composition containing a bleach component. Specific examples of the bleach com-
ponent (B) include metal hypohalites and peroxygen compounds. These bleach components (B) may be used alone or
as a mixture of two or more.
[0058] Specific examples of metal hypohalites include sodium hypochlorite, potassium hypochlorite, lithium hypochlo-
rite, calcium hypochlorite, monobasic calcium hypochlorite, dibasic magnesium hypochlorite, chlorinated trisodium phos-
phate dodecahydrate, potassium dichloroisocyanurate, sodium dichloroisocyanurate, sodium dichloroisocyanurate di-
hydrate, trichlorocyanuric acid, 1,3-dichloro-5,5-dimethylhydantoin, N-chlorosulfamide, Chloramine T, Dichloramine T,
Chloramine B, and Dichloramine B. Among the above, sodium hypochlorite or potassium hypochlorite is preferred
because of its high versatility and the like.
[0059] Specific examples of peroxygen compounds include hydrogen peroxide. A peroxygen compound that produces
hydrogen peroxide in water can also be suitably used, and examples of such peroxygen compounds include alkali metal
peroxides, organic peroxides (for example, urea peroxide), and inorganic persalts (for example, alkali metal salts such
as perborates, percarbonates, and perphosphates). Among the above, hydrogen peroxide is preferred because of its
high versatility and the like.
[0060] The bleach component (B) is readily available as an aqueous solution, for example.
[0061] In the composition of the present invention, although the amount of the bleach component (B) is not limited, it
is preferably 0.1 to 50% by mass, and more preferably 0.1 to 20% by mass, in order to favorably maintain the viscosity
of the composition of the present invention over a long period, while favorably achieving a cleaning effect when the
composition is used for a cleaning application.

[Alkalinity Buffering Agent (C)]

[0062] In the composition of the present invention, the alkalinity buffering agent (C) is not limited, and may be, for
example, one contained in a known cleaning composition containing a bleach component. In the present invention, the
alkalinity buffering agent (C) is a component used to keep the composition of the present invention strongly alkaline with
a pH above 10. That is, the alkalinity buffering agent (C) is sufficient to provide the composition of the present invention
with a pH higher than 10.
[0063] Specific examples of the alkalinity buffering agent (C) include sodium carbonate, sodium bicarbonate, potassium
carbonate, sodium sesquicarbonate, sodium silicate, potassium silicate, sodium pyrophosphate, tetrapotassium pyro-
phosphate, tripotassium phosphate, trisodium phosphate, anhydrous sodium tetraborate, sodium tetraborate pentahy-
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drate, potassium hydroxide, ammonium hydroxide, sodium tetraborate pentahydrate, potassium hydroxide, sodium hy-
droxide, and sodium tetraborate decahydrate, because they favorably keep the composition of the present invention
strongly alkaline with a pH above 10. Among the above, sodium hydroxide or potassium hydroxide is preferred because
of its high versatility and the like.
[0064] In the composition of the present invention, the amount of the alkalinity buffering agent (C) is not limited as
long as it can adjust the pH of the composition of the present invention above 10.

[Water (D)]

[0065] In the composition of the present invention, the water (D) is not limited, and may be tap water, pure water, ion
exchange water, industrial water, or the like.
[0066] In the composition of the present invention, although the amount of the water (D) is not limited, it is preferably
70% by mass or more, and more preferably 80% by mass or more, in order to favorably maintain the viscosity of the
composition of the present invention over a long period, while favorably achieving a cleaning effect when the composition
is used for a cleaning application.

[Other Components]

[0067] The composition of the present invention may further contain other components in addition to the components
described above. The other components are not limited, and may be, for example, those contained in a known cleaning
composition containing a bleach component. The other components may be used alone or as a mixture of two or more.
[0068] Specific examples of the other components include surfactants different from nonionic surfactants (anionic
surfactants and cationic surfactants), builders, metal-ion sequestering agents, chelating agents, solvents, defoaming
agents, corrosion inhibitors, fluorescent whitening agents, chelating agents, anti-redeposition agents, dispersion agents,
dye scavengers, enzymes, skin emollients, humectants, and preservatives. The amounts of the other components can
also be adjusted appropriately according to the application of the composition.
[0069] As long as the pH of the composition of the present invention is higher than 10, it can be appropriately set
according to the application; it is preferably above 10 and not higher than 14.
[0070] While the viscosity of the composition of the present invention can be set appropriately according to the appli-
cation, it is preferably 1,000 to 10,000 mPa·s, and more preferably 2,000 to 6,000 mPa·s, in order to favorably maintain
the viscosity of the composition of the present invention over a long period, while favorably achieving a cleaning effect
when the composition is used for a cleaning application. As used herein, the viscosity refers to the value measured using
the following method:

<Measurement of Viscosity>

[0071] An evaluation sample is immersed for 30 minutes in a constant-temperature water bath adjusted to 25°C, and
then the viscosity is measured using a BrookField viscometer (model number: DV1MRVTJ0) using spindle No. 3, 4, or
6 at 20 rpm.
[0072] The composition of the present invention can be easily produced by mixing the carboxyl group-containing
polymer composition (A), the bleach component (B), the alkalinity buffering agent (C), the water (D), and optionally the
other components. Preferred types and amounts of the components contained in the composition of the present invention
are as described above.
[0073] The method for producing the composition of the present invention may include the process of producing the
carboxyl group-containing polymer composition (A). That is, the method for producing the composition of the present
invention may comprise the steps of preparing a carboxyl group-containing polymer composition comprising a copolymer
(a) of monomers including an α,β-unsaturated carboxylic acid (a-1) and a compound (a-2) having at least two ethylenically
unsaturated groups per molecule, and a nonionic surfactant (b), by adding, in a step of copolymerizing the monomers,
the nonionic surfactant (b) to a system when a polymerization degree of the α,β-unsaturated carboxylic acid (a-1) reaches
5 to 80%; and mixing the obtained carboxyl group-containing polymer composition (A), a beach component (B), an
alkalinity buffering agent (C), water (D), and optionally other components.
[0074] The composition of the present invention is produced, for example, as follows: First, the carboxyl group-con-
taining polymer composition (A) is sufficiently dispersed in the water (D), and then the alkalinity buffering agent (C) is
added to neutralize and thicken the solution. Subsequently, after it is confirmed that the thickened solution is strongly
basic with a PH test paper, the bleach component (B) is added, and the mixture is stirred sufficiently.
[0075] Since the composition of the present invention contains a bleach component, and maintains a desired viscosity
over a long period, it can be suitably used for a cleaning application, for example.
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Examples

[0076] The present invention will be hereinafter described in detail by way of examples and comparative examples,
although the present invention is not limited to the examples.

[Evaluation Methods]

[0077] The polymerization degrees of the carboxyl group-containing polymer compositions obtained in the synthesis
examples, and changes over time in viscosity and in available chlorine concentration in the compositions obtained in
the examples and comparative examples, were each measured using the following method. In the following examples,
the HLB value of a nonionic surfactant is a catalog value.

<Calculation of Polymerization Degree>

[0078] In the process of producing the carboxyl group-containing polymer composition in each synthesis example, the
polymerization degree was calculated based on the expression shown below. The amount of unreacted monomer (a-
1) refers to the total amount of the monomer (a-1) that has not been added into the system at that time and the monomer
(a-1) that is present in an unreacted state in the system to which the monomer has been added, out of the entire amount
of the monomer (a-1) used in the polymerization reaction. In the expression, each amount of the monomer (a-1) is based
on weight. The amount of the monomer (a-1) that is present in an unreacted state in the system to which the monomer
has been added was measured by liquid chromatography, for example, high performance liquid chromatography. The
amount of the monomer (a-1) that has not been added into the system at that time can be calculated by directly measuring
the weight, or by measuring the volume, and calculating the amount based on the product of the volume and the density. 

<Measurement of Changes over Time in Viscosity>

[0079] Each of the compositions obtained in the examples and comparative examples was sealed in a container. The
container was placed in a constant temperature and humidity chamber (available from Espec Corporation; model number:
LHU-113) set at a temperature of 50°C and a relative humidity of 75%. Subsequently, the viscosity after 0 (i.e., before
being placed in the constant temperature and humidity chamber), 7, 11, 15, 21, 31, or 54 days was measured under the
following conditions: Specifically, an evaluation sample was immersed for 30 minutes in a constant-temperature water
bath adjusted to 25°C, and then the viscosity was measured using a BrookField viscometer (model number: DV1MRVTJ0)
using spindle No. 4 at 20 rpm. It is noted that the viscosity was measured using spindle No. 6 for a sample having a
viscosity value of 10,000 mPa·s or more, and using spindle No. 3 for a sample having a viscosity value of 1,000 mPa·s
or less. That is, as shown in Table 2, the value of the sample of Comparative Example 2 after 7 days was measured
using spindle No. 6, the value of the sample of Comparative Example 2 after 15 days was measured using spindle No.
3, and the values of the samples other than those were measured using spindle No. 4. The results are shown in Table
2. Changes (%) in viscosity based on the viscosity after 11 days are also shown in Table 3 and in the graph of Fig. 1.
For the composition of Comparative Example 2, the viscosity after 15 days was very low, and thus, the measurement
was omitted thereafter ("-" denotes that the measurement was omitted).

<Measurement of Changes over Time in Available Chlorine Concentration>

[0080] Along with the measurement of the viscosity after 0 (i.e., before being placed in the constant temperature and
humidity chamber), 7, 11, 15, 21, or 31 days in the <Measurement of Changes over Time in Viscosity> above, the
available chlorine concentration (%) in the composition was measured using the following method: Specifically, one
spatula (approximately 0.1 g as a guide) of the sample (after being immersed for 30 minutes in a constant-temperature
water bath at 25°C) was added to a 100-mL volumetric flask, and the weight was recorded. This weight was determined
as the sample weight "w" (g). Subsequently, 20 mL of a 20 wt% aqueous solution of potassium iodide was added and
gently stirred, and then 10 mL of acetic acid was added, and the mixture was adjusted to a volume of 100 mL with pure
water. The prepared solution was transferred into a 200-mL beaker, and the deposit in the volumetric flask was washed
with about 15 mL of pure water (5 mL x 3 times) and then added to the 200-mL beaker. A 0.005 mol/L aqueous solution
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of sodium thiosulfate was added dropwise to the 200-mL beaker from a burette, until the end point at which the solution
turned transparent, and the volume of the solution added dropwise was recorded. This volume was determined as the
volume "a" (ml) of the aqueous solution of sodium thiosulfate added dropwise. The available chlorine concentration was
calculated by substituting the sample weight "w" and the titration volume "a" into the following expression:

[0081] The results are shown in Table 3. Changes (%) in available chlorine concentration based on the available
chlorine concentration after 0 day are also shown in Table 4 and in the graph of Fig. 2. As shown in Table 4, the
measurement of available chlorine concentration was omitted as appropriate after 15, 21, or 31 days ("-" denotes that
the measurement was omitted). Along with the measurement of changes in available chlorine concentration, the pH of
the composition was measured. As a result, all the compositions of the examples and the comparative examples retained
a pH of 13.

(Synthesis Example 1)

[0082] Into a 500-mL (milliliter) volume four-necked flask equipped with a stirrer, a thermometer, a nitrogen inlet tube,
and a condenser tube were introduced 40 g of acrylic acid as a monomer (a-1), 0.22 g of pentaerythritol tetraallyl ether
as a compound having at least two ethylenically unsaturated groups (monomer (a-2)), 0.116 g of 2,2’-azobis(methyl
isobutyrate) as a radical polymerization initiator, and 230.9 g of normal hexane as a reaction solvent. Subsequently, the
solution was homogeneously mixed with stirring, and then nitrogen gas was blown into the solution to remove oxygen
present in the upper space of the reaction vessel (four-necked flask), the raw materials, and the reaction solvent. Then,
the flask was heated to 60 to 65°C in a nitrogen atmosphere. Thereafter, the flask was held at 60 to 65°C for 3 hours.
When the polymerization degree reached 54% (when the flask had been held at 60 to 65°C for about 1 hour), a solution
of 2.0 g of a block copolymer of 12-hydroxystearic acid with polyoxyethylene (Hypermer B246 from Croda, HLB 6) as a
nonionic surfactant (b) in 2.0 g of normal hexane was added to the reaction vessel. Thereafter, the resulting slurry was
heated to 100°C to distill off the normal hexane, and the product was further dried under reduced pressure at 10 mmHg
and 115°C for 8 hours, thereby obtaining 38 g of a carboxyl group-containing polymer composition as a white fine powder.

(Synthesis Example 2)

[0083] Into a 500-mL (milliliter) volume four-necked flask equipped with a stirrer, a thermometer, a nitrogen inlet tube,
and a condenser tube were introduced 40 g of acrylic acid as a monomer (a-1), 0.4 g of BLEMMER-VMA-70 (NOF
Corporation; a mixture containing 10 to 20 parts by mass of stearyl methacrylate, 10 to 20 parts by mass of eicosanyl
methacrylate, 59 to 80 parts by mass of behenyl methacrylate, and 1% by mass or less of tetracosanyl methacrylate)
as a (meth)acrylic acid alkyl ester containing an alkyl group with 18 to 24 carbon atoms (monomer (a-3)), 0.24 g of
pentaerythritol tetraallyl ether as a compound having at least two ethylenically unsaturated groups (monomer (a-2)),
0.116 g of 2,2’-azobis(methyl isobutyrate) as a radical polymerization initiator, and 230.9 g of normal hexane as a reaction
solvent. Subsequently, the solution was homogeneously mixed with stirring, and then nitrogen gas was blown into the
solution to remove oxygen present in the upper space of the reaction vessel (four-necked flask), the raw materials, and
the reaction solvent. Then, the flask was heated to 60 to 65°C in a nitrogen atmosphere. Thereafter, the flask was held
at 60 to 65°C for 3 hours. When the polymerization degree reached 41% (when the flask had been held at 60 to 65°C
for about 1 hour), a solution of 1.6 g of a block copolymer of 12-hydroxystearic acid with polyoxyethylene (Hypermer
B246 from Croda, HLB 6) as a nonionic surfactant (b) in 2.0 g of normal hexane was added to the reaction vessel.
Thereafter, the resulting slurry was heated to 100°C to distill off the normal hexane, and the product was further dried
under reduced pressure at 10 mmHg and 115°C for 8 hours, thereby obtaining 39 g of a carboxyl group-containing
polymer composition as a white fine powder.
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(Comparative Synthesis Example 1)

[0084] Into a 500-mL (milliliter) volume four-necked flask equipped with a stirrer, a thermometer, a nitrogen inlet tube,
and a condenser tube were introduced 40 g of acrylic acid as a monomer (a-1), 0.22 g of pentaerythritol tetraallyl ether
as a compound having at least two ethylenically unsaturated groups (monomer (a-2)), 0.116 g of 2,2’-azobis(methyl
isobutyrate) as a radical polymerization initiator, and 230.9 g of normal hexane as a reaction solvent. Subsequently, the
solution was homogeneously mixed with stirring, and then nitrogen gas was blown into the solution to remove oxygen
present in the upper space of the reaction vessel (four-necked flask), the raw materials, and the reaction solvent. Then,
the flask was heated to 60 to 65°C in a nitrogen atmosphere. Thereafter, the flask was held at 60 to 65°C for 3 hours.
Thereafter, the resulting slurry was heated to 100°C to distill off the normal hexane, and the product was further dried
under reduced pressure at 10 mmHg and 115°C for 8 hours, thereby obtaining 36 g of a carboxyl group-containing
polymer composition as a white fine powder.

(Comparative Synthesis Example 2)

[0085] Into a 500-mL (milliliter) volume four-necked flask equipped with a stirrer, a thermometer, a nitrogen inlet tube,
and a condenser tube were introduced 40 g of acrylic acid as a monomer (a-1), 1.2 g of BLEMMER-VMA-70 (NOF
Corporation; a mixture containing 10 to 20 parts by mass of stearyl methacrylate, 10 to 20 parts by mass of eicosanyl
methacrylate, 59 to 80 parts by mass of behenyl methacrylate, and 1% by mass or less of tetracosanyl methacrylate)
as a (meth)acrylic acid alkyl ester containing an alkyl group with 18 to 24 carbon atoms (monomer (a-3)), 0.004 g of
pentaerythritol tetraallyl ether as a compound having at least two ethylenically unsaturated groups (monomer (a-2)),
0.116 g of 2,2’-azobis(methyl isobutyrate) as a radical polymerization initiator, and 230.9 g of normal hexane as a reaction
solvent. Subsequently, the solution was homogeneously mixed with stirring, and then nitrogen gas was blown into the
solution to remove oxygen present in the upper space of the reaction vessel (four-necked flask), the raw materials, and
the reaction solvent. Then, the flask was heated to 60 to 65°C in a nitrogen atmosphere. Thereafter, the flask was held
at 60 to 65°C for 3 hours. Thereafter, the resulting slurry was heated to 100°C to distill off the normal hexane, and the
product was further dried under reduced pressure at 10 mmHg and 115°C for 8 hours, thereby obtaining 36 g of a
carboxyl group-containing polymer composition as a white fine powder.
[0086] Table 1 shows the structures of the carboxyl group-containing polymer compositions obtained in Synthesis
Examples 1 and 2, and Comparative Examples 1 and 2.

(Example 1)

[0087] Using the carboxyl group-containing polymer composition obtained in Synthesis Example 1, a composition
containing a bleach component was produced according to the following procedure: First, 288.6 g of pure water (giving
a final concentration of 72.15% by mass in the composition) was taken into a 500-mL beaker (polyethylene). Subsequently,
the impeller ("large" paddle type) of THREE-ONE MOTOR was set in the beaker, and stirring was initiated at 700 rpm.

[Table 1]

Carboxyl Group-Containing Polymer Composition

Structure
Bulk 

Density 
(g/mL)

Monomer (a-1) 
(part(s) by mass)

Monomer (a-2) 
(part(s) by mass)

Monomer (a-3) 
(part(s) by mass)

Nonionic 
Surfactant (part(s) 

by mass)

Synthesis 
Example 1

100.00 0.55 - 5.00 0.14

Synthesis 
Example 2

100.00 0.60 1.00 4.00 0.13

Comparative 
Synthesis 
Example 1

100.00 0.55 - - 0.14

Comparative 
Synthesis 
Example 2

100.00 0.01 3.00 - 0.14
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Subsequently, 6.0 g of the carboxyl group-containing polymer composition obtained in Synthesis Example 1 (giving a
final concentration of 1.50% by mass in the composition) was slowly added and homogeneously dispersed in the pure
water, and the stirring was continued for 20 minutes. Subsequently, 41.4 g of an aqueous solution of sodium hydroxide
(concentration: 18% by mass) (giving a final solids concentration of 10.35% by mass in the composition) was added
and stirred at 1000 rpm for 20 minutes. Subsequently, the rotation speed was reduced to 500 rpm, and then 64.0 g of
an aqueous solution of sodium hypochlorite (concentration: 12% by mass) (giving a final solids concentration of 16.00%
by mass in the composition) was added, and the stirring was continued for 20 minutes. As a result, a composition
containing a bleach component (pH 13) was obtained.

(Example 2)

[0088] Using the carboxyl group-containing polymer composition obtained in Synthesis Example 1, a composition
containing a bleach component was produced according to the following procedure: First, 272.8 g of pure water (giving
a final concentration of 68.20% by mass in the composition) was taken into a 500-mL beaker (polyethylene). Subsequently,
the impeller ("large" paddle type) of THREE-ONE MOTOR was set in the beaker, and stirring was initiated at 700 rpm.
Subsequently, 8.0 g of the carboxyl group-containing polymer composition obtained in Synthesis Example 1 (giving a
final concentration of 2.00% by mass in the composition) was slowly added and homogeneously dispersed in the pure
water, and the stirring was continued for 20 minutes. Subsequently, 55.2 g of an aqueous solution of sodium hydroxide
(concentration: 18% by mass) (giving a final solids concentration of 13.80% by mass in the composition) was added
and stirred at 1000 rpm for 20 minutes. Subsequently, the rotation speed was reduced to 700 rpm, and then 64.0 g of
an aqueous solution of sodium hypochlorite (concentration: 12% by mass) (giving a final solids concentration of 16.00%
by mass in the composition) was added, and the stirring was continued for 20 minutes. As a result, a composition
containing a bleach component (pH 13) was obtained.

(Example 3)

[0089] A composition containing a bleach component (pH 13) was obtained as in Example 1, except that the carboxyl
group-containing polymer composition obtained in Synthesis Example 3 was used instead of the carboxyl group-con-
taining polymer composition obtained in Synthesis Example 1.

(Comparative Example 1)

[0090] A composition containing a bleach component (pH 13) was obtained as in Example 1, except that the carboxyl
group-containing polymer composition obtained in Comparative Synthesis Example 1 was used instead of the carboxyl
group-containing polymer composition obtained in Synthesis Example 1.

(Comparative Example 2)

[0091] A composition containing a bleach component (pH 13) was obtained as in Example 1, except that the carboxyl
group-containing polymer composition obtained in Comparative Synthesis Example 2 was used instead of the carboxyl
group-containing polymer composition obtained in Synthesis Example 1.

[Table 2]

Carboxyl Group-
Containing Polymer 

Composition (A)

Viscosity (actually measured value) [mPa-s]

after 0 
day

after 7 
days

after 11 
days

after 15 
days

after 21 
days

after 31 
days

after 54 
days

Example 1 Synthesis Example 1 
(1.5% by mass)

2,110 3,420 2,500 2,480 2,350 2,660 2,630

Example 2 Synthesis Example 1 
(2.0% by mass)

4,030 7,370 5,470 5,140 4,650 5,240 5,490

Example 3 Synthesis Example 2 
(1.5% by mass)

2,070 4,310 3,070 3,020 3,170 3,100 2,780

Comparative 
Example 1

Comparative 
Synthesis Example 1 

(1.5% by mass)
1,970 2,920 2,150 2,070 1,960 1,870 1,600
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(continued)

Carboxyl Group-
Containing Polymer 

Composition (A)

Viscosity (actually measured value) [mPa-s]

after 0 
day

after 7 
days

after 11 
days

after 15 
days

after 21 
days

after 31 
days

after 54 
days

Comparative 
Example 2

Comparative 
Synthesis Example 2 

(1.5% by mass)
2,640 10,900 5,700 100 - - -

[Table 3]

Carboxyl Group-Containing 
Polymer Composition (A)

Changes [%] in Viscosity Based on Viscosity after 11 Days 
Taken as 100%

after 11 
days

after 15 
days

after 21 
days

after 31 
days

after 54 
days

Example 1
Synthesis Example 1 (1.5% by 

mass)
100 99 94 106 105

Example 2
Synthesis Example 1 (2.0% by 

mass)
100 94 85 96 100

Example 3 Synthesis Example 2 (1.5% by 
mass)

100 98 103 101 91

Comparative 
Example 1

Comparative Synthesis Example 
1 (1.5% by mass)

100 96 91 87 74

Comparative 
Example 2

Comparative Synthesis Example 
2 (1.5% by mass)

100 2 - - -

[Table 4]

Carboxyl Group-Containing 
Polymer Composition (A)

Available Chlorine Concentration (actually measured value) [%]

after 0 
day

after 
7 

days

after 11 
days

after 15 
days

after 21 
days

after 31 
days

Example 1 Synthesis Example 1 (1.5% 
by mass)

2.14 1.98 1.94 - 1.78 1.67

Example 2 Synthesis Example 1 (2.0% 
by mass)

1.93 1.97 1.92 - 1.72 1.58

Example 3 Synthesis Example 2 (1.5% 
by mass)

2.13 1.96 1.95 - 1.75 1.62

Comparative 
Example 1

Comparative Synthesis 
Example 1 (1.5% by mass)

2.12 1.99 1.91 - 1.80 1.69

Comparative 
Example 2

Comparative Synthesis 
Example 2 (1.5% by mass)

2.09 1.94 1.95 1.82 - -
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Claims

1. A composition comprising:

a carboxyl group-containing polymer composition (A) comprising a copolymer (a) of monomers including an
α,β-unsaturated carboxylic acid (a-1) and a compound (a-2) having at least two ethylenically unsaturated groups
per molecule; and a nonionic surfactant (b),
the carboxyl group-containing polymer composition (A) being obtained by adding, in a step of copolymerizing
the monomers, the nonionic surfactant (b) to a system when a polymerization degree of the α,β-unsaturated
carboxylic acid (a-1) reaches 5 to 80%;
a bleach component (B);
an alkalinity buffering agent (C); and
water (D),
the composition having a pH higher than 10.

2. The composition according to claim 1, which is used for a cleaning application.

3. The composition according to claim 1 or 2, wherein the bleach component (B) is a metal hypohalite.

4. The carboxyl group-containing polymer composition according to any one of claims 1 to 3, wherein the nonionic
surfactant (b) is contained in an amount of 0.5 to 9 parts by mass per 100 parts by mass of the α,β-unsaturated
carboxylic acid (a-1) in the carboxyl group-containing polymer composition (A).

5. The carboxyl group-containing polymer composition according to claim 1 or 2, wherein the nonionic surfactant (b)
has an HLB value of 5 to 8 in the carboxyl group-containing polymer composition (A).

6. A method for producing a composition having a pH higher than 10, comprising the step of mixing:

a carboxyl group-containing polymer composition (A) comprising a copolymer (a) of monomers including an
α,β-unsaturated carboxylic acid (a-1) and a compound (a-2) having at least two ethylenically unsaturated groups
per molecule; and a nonionic surfactant (b),
the carboxyl group-containing polymer composition (A) being obtained by adding, in a step of copolymerizing
the monomers, the nonionic surfactant (b) to a system when a polymerization degree of the α,β-unsaturated
carboxylic acid (a-1) reaches 5 to 80%;
a bleach component (B);

[Table 5]

Carboxyl Group-
Containing Polymer 

Composition (A)

Changes [%] in Available Chlorine Concentration Based on 
Concentration after 0 Day Taken as 100%

after 0 
day

after 7 
days

after 11 
days

after 15 
days

after 21 
days

after 31 
days

Example 1
Synthesis Example 1 

(1.5% by mass)
100.00 92.52 90.65 - 83.18 78.04

Example 2
Synthesis Example 1 

(2.0% by mass)
100.00 102.07 99.48 - 89.12 81.87

Example 3
Synthesis Example 2 

(1.5% by mass)
100.00 92.02 91.55 - 82.16 76.06

Comparative 
Example 1

Comparative Synthesis 
Example 1 (1.5% by 

mass)
100.00 93.87 90.09 - 84.91 79.72

Comparative 
Example 2

Comparative Synthesis 
Example 2 (1.5% by 

mass)
100.00 92.82 93.30 87.08 - -
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an alkalinity buffering agent (C); and
water (D).
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