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(54) SOIL RELEASE AGENT

(57) The present invention relates to a soil release agent capable of enhancing cleaning properties for removing a
soil during cleaning through treatment of an object, and a soil release composition containing the soil release agent.

The soil release agent is a soil release agent including a modified hydroxyalkyl cellulose in which a hydroxyalkyl
cellulose is bound to at least one selected from a cationic group and a hydrophobic group including a hydrocarbon group
having 4 or more carbon atoms.
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Description

Field of the Invention

[0001] The present invention relates to a soil release agent.

Background of the Invention

[0002] A polysaccharide derivative is used as a blending component of hair cleansing agent compositions, such as a
shampoo, a rinse, a treatment, and a conditioner, or cleaning agent compositions of clothes, and its applications include
many divergences.

JP 2000-178303 A (PTL 1) describes, as a laundry finishing agent, a polysaccharide derivative substituted with
specified alkyl group, carboxymethyl group, and cationic group.
JP 2015-168666 (PTL 2) describes an aqueous hair cleansing agent containing specified surfactant, cationic group-
containing cellulose ether, and glyceryl ether.
JP 2013-529644 A (PTL 3) discloses a personal care composition additive including a specified substantive polymer
selected from a polysaccharide and a synthetic polymer containing a cationic monomer.

Summary of the Invention

[0003] The present invention relates to the following <1> and <2>.

<1> A soil release agent including a modified hydroxyalkyl cellulose in which a hydroxyalkyl cellulose is bound to
at least one selected from a cationic group and a hydrophobic group including a hydrocarbon group having 4 or
more carbon atoms.
<2> A soil release composition containing the soil release agent as set forth in <1>.

Detailed Description of the Invention

[0004] A soil release agent capable of enhancing cleaning properties for removing a soil during cleaning of clothing
or the like is demanded. However, conventional agents are unable to exhibit a sufficient performance.
[0005] The present invention relates to a soil release agent capable of enhancing cleaning properties for removing a
soil during cleaning through treatment of an object, and a soil release composition containing the soil release agent.
[0006] The present inventors have found that the aforementioned problem can be solved by a specified modified
hydroxyalkyl cellulose.
[0007] In the following description, the "soil release performance" means a performance of enhancing easiness of soil
removal during cleaning through treatment of an object.

[Soil Release Agent]

[0008] The soil release agent of the present invention includes a modified hydroxyalkyl cellulose in which a hydroxyalkyl
cellulose is bound to at least one selected from a cationic group and a hydrophobic group including a hydrocarbon group
having 4 or more carbon atoms (hereinafter also referred to simply as "hydrophobic group").
[0009] The present inventors have found that when a soil release agent including a specified modified hydroxyalkyl
cellulose or a soil release composition containing the soil release agent is treated on an object, such as clothing, the
performance of making it easy to remove a soil during cleaning is enhanced. Although a detailed action mechanism
thereof is not elucidated yet, it is partly estimated as follows.
[0010] In view of the fact that the soil release agent of the present invention has at least one selected from a cationic
group and a hydrophobic group, an adsorption capability on the surface of an object, such as clothing, increases, and
uniform and appropriate hydrophilicity is provided owing to the soil release agent attached on the surface. As a result,
it may be estimated that the performance of making it easy to remove a soil during cleaning is enhanced.
[0011] It is preferred that the treatment of the soil release agent of the present invention on an object, such as clothing,
is performed before attachment of a soil. Specifically, it is more preferred that the treatment is performed at the same
time with cleaning of the object, or during a period of after cleaning until use.
[0012] The soil to which the soil release agent of the present invention is objective is any kind of soil inclusive of mud,
sweat, oils and fats, and so on. The soil release agent of the present invention is more excellent in the soil release
performance against an oily soil among these soils and is suitable as a soil release agent against an oily soil.
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<Modified Hydroxyalkyl Cellulose>

[0013] The soil release agent of the present invention includes a modified hydroxyalkyl cellulose, and as for the modified
hydroxyalkyl cellulose, the hydroxyalkyl cellulose is bound to at least one selected from a cationic group and a hydrophobic
group. As for the modified hydroxyalkyl cellulose, only the cationic group may be bound, or only the hydrophobic group
may be bound, and it is more preferred that both the cationic group and the hydrophobic group are bound.
[0014] From the viewpoint of soil release performance, a hydroxyalkyl group which the hydroxyalkyl cellulose has is
preferably at least one selected from a hydroxyethyl group and a hydroxypropyl group, more preferably only a hydroxyethyl
group or a hydroxypropyl group, and still more preferably only a hydroxyethyl group. The hydroxyalkyl cellulose may
have both a hydroxyethyl group and a hydroxypropyl group, and it preferably has either one of them, and more preferably
has only a hydroxyethyl group.
[0015] From the viewpoint of soil release performance, the hydroxyalkyl cellulose is preferably hydroxyethyl cellulose
(hereinafter also referred to "HEC"), hydroxypropyl cellulose, or hydroxybutyl cellulose, more preferably HEC or hydrox-
ypropyl cellulose, and still more preferably HEC.
[0016] In the present invention, from the viewpoint of soil release performance, the modified hydroxyalkyl cellulose of
the present invention is preferably modified hydroxyethyl cellulose (hereinafter also referred to as "modified HEC"),
modified hydroxypropyl cellulose, or a modified hydroxybutyl cellulose, more preferably modified HEC or modified hy-
droxypropyl cellulose, and still more preferably modified HEC.
[0017] From the viewpoint of solubility, a degree of substitution of the hydroxyalkyl group in the hydroxyalkyl cellulose
is preferably 0.1 or more, more preferably 0.5 or more, still more preferably 1 or more, and yet still more preferably 1.5
or more, and from the viewpoint of cleaning performance, it is preferably 10 or less, more preferably 8 or less, still more
preferably 5 or less, and yet still more preferably 3 or less.
[0018] In the present invention, the degree of substitution of an X group is a molar average degree of substitution of
the X group and means a number of substitutions of the X group per the constituent monosaccharide unit of cellulose.
For example, the "degree of substitution of the hydroxyethyl group" means an average molar number of the hydroxyethyl
group introduced (bound) per mol of the anhydroglucose unit.
[0019] In the case where the hydroxyalkyl cellulose has both a hydroxyethyl group and a hydroxypropyl group, the
degree of substitution of the hydroxyalkyl group refers to a sum total of the degree of substitution of the hydroxyethyl
group and the degree of substitution of the hydroxypropyl group.

(Weight Average Molecular Weight)

[0020] In the present invention, from the viewpoint of soil release performance, the weight average molecular weight
of the hydroxyalkyl cellulose is preferably 1,000 or more, more preferably 10,000 or more, still more preferably 30,000
or more, yet still more preferably 50,000 or more, even yet still more preferably 70,000 or more, even still more preferably
100,000 or more, and even still more further more preferably 130,000 or more, and from the viewpoint of solubility in
the composition, it is preferably 3,000,000 or less, more preferably 1,500,000 or less, still more preferably 1,200,000 or
less, yet still more preferably 790,000 or less, even yet still more preferably 600,000 or less, even still more preferably
500,000 or less, and even still more further more preferably 400,000 or less.
[0021] In the case where the hydroxyalkyl cellulose is procured as a product and provided for use, published values
by a manufacturer may be adopted.

(Cationic Group)

[0022] In the present invention, in the modified hydroxyalkyl cellulose of the present invention, a cationic group is
preferably bound to a group resulting from eliminating a hydrogen atom from a hydroxy group of the aforementioned
hydroxyalkyl cellulose. The aforementioned hydroxy group includes a hydroxy group which the hydroxyalkyl group bound
to the cellulose has and a hydroxy group which glucose forming a cellulose structure has (a hydroxy group to which the
hydroxyalkyl group is not bound).
[0023] The cationic group which the modified hydroxyalkyl cellulose has preferably includes a quaternary ammonium
cation, and is preferably represented by the following formula (2-1) or formula (2-2) as a whole.
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In the formula (2-1) and formula (2-2), R21 to R23 each independently represent a hydrocarbon group having 1 or more
and 3 or less carbon atoms; X1a- represents an anion; t represents an integer of 0 or more and 3 or less; and * represents
a binding position to a group resulting from eliminating a hydrogen atom from a hydroxy group of the hydroxyalkyl cellulose.
[0024] R21 to R23 are each independently preferably a linear or branched hydrocarbon group having 1 or more and 3
or less carbon atoms, and more preferably a methyl group or an ethyl group. Still more preferably, all of R21 to R23 are
a methyl group or an ethyl group, and yet still more preferably, all of R21 to R23 are a methyl group.
[0025] t is preferably an integer of 1 or more and 3 or less, more preferably 1 or 2, and still more preferably 1.
[0026] X1a- is a counter ion of the quaternary ammonium cation, and examples thereof include an alkyl sulfate ion
having 1 or more and 3 or less carbon atoms, a sulfate ion, a phosphate ion, a carboxylate ion having 1 or more and 3
or less carbon atoms (e.g., a formate ion, an acetate ion, and a propionate ion), and a halide ion.
[0027] Of these, from the viewpoint of easiness of production and easiness of raw material availability, X1a- is preferably
at least one selected from a methyl sulfate ion, an ethyl sulfate ion, a chloride ion, and a bromide ion, and from the
viewpoint of solubility in water and chemical stability of the resulting modified hydroxyalkyl cellulose, X1a- is more pref-
erably a chloride ion.
[0028] X1a- may be used alone or in combination of two or more thereof.
[0029] The group represented by the formula (2-1) or formula (2-2) can be obtained by using an introducing agent of
the cationic group (hereinafter also referred to as "cationizing agent"). Examples of the cationizing agent include a
glycidyltrialkylammonium chloride and a 3-chloro-2-hydroxypropyltrialkylammonium chloride, and from the viewpoint of
easiness of raw material availability and chemical stability, a glycidyltrialkylammonium chloride is preferred.
[0030] These cationizing agents can be used alone or in combination of two or more thereof.
[0031] In the present invention, from the viewpoint of soil release performance, a degree of substitution of the cationic
group (hereinafter also referred as "MSC") in the modified hydroxyalkyl cellulose of the present invention is preferably
0.001 or more, more preferably 0.005 or more, still more preferably 0.01 or more, yet still more preferably 0.02 or more,
even yet still more preferably 0.05 or more, and even still more preferably 0.07 or more, and it is preferably 1 or less,
more preferably 0.7 or less, still more preferably 0.4 or less, yet still more preferably 0.35 or less, even yet still more
preferably 0.3 or less, even still more preferably 0.25 or less, even still more further preferably 0.2 or less, even yet still
more further preferably 0.15 or less, and even yet still more further preferably 0.1 or less.
[0032] The degree of substitution of the cationic group can be measured by the method described in the section of
Examples.

(Hydrophobic Group)

[0033] In the present invention, as for the modified hydroxyalkyl cellulose, it is preferred that the hydroxyalkyl cellulose
is bound to a hydrophobic group including a hydrocarbon group having 4 or more carbon atoms.
[0034] From the viewpoint of soil release performance, the hydrocarbon group which the hydrophobic group includes
is preferably an alkyl group or an alkenyl group, more preferably an alkyl group, still more preferably a linear or branched
alkyl group, and yet still more preferably a linear alkyl group.
[0035] From the viewpoint of soil release performance, the carbon number of the hydrocarbon group which the hy-
drophobic group includes is 4 or more, preferably 6 or more, more preferably 8 or more, and still more preferably 10 or
more, and it is preferably 24 or less, more preferably 22 or less, still more preferably 18 or less, yet still more preferably
16 or less, and even yet still more preferably 14 or less.
[0036] The hydrophobic group is preferably a group represented by the following formula (1).

*-Z-R1 (1)

[0037] In the formula (1), Z represents a single bond or a hydrocarbon group having at least one selected from an
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oxygen atom and a nitrogen atom; R1 represents a hydrocarbon group having 4 or more carbon atoms; and * represents
a binding position to a group resulting from eliminating a hydrogen atom from a hydroxy group of a hydroxy alkyl cellulose.
[0038] A preferred embodiment of R1 is synonymous with the hydrocarbon group of the aforementioned hydrophobic
group.
[0039] R1 is defined such that the carbon number of the hydrocarbon group becomes maximum. In consequence, in
the formula (1), the atom in Z bound to R1 is, for example, an oxygen atom, a nitrogen atom, carbonate carbon, a carbon
atom to which a hydroxy group is bound, or a carbon atom to which a hydroxyalkyl group is bound.
[0040] Z represents a single bond or a hydrocarbon group having at least one selected from an oxygen atom and a
nitrogen atom. Z is preferably a single bond or a hydrocarbon group having at least an oxygen atom, and more preferably
a single bond or a hydrocarbon group having an oxygen atom. The aforementioned hydrocarbon group is preferably an
alkylene group; a methylene group of a part of the alkylene group may be substituted with an ether bond, a part of the
methylene group may be substituted with a carbonyl group (-C(=O)-), and a part of the methylene group may be substituted
with an amide bond; and a hydrogen atom of a part of the alkylene group may be substituted with a hydroxy group, an
alkyl group, or a hydroxyalkyl group.
[0041] In the case where Z is a hydrocarbon group having an oxygen atom (hereinafter also referred to as "hydrocarbon
group (Z)"), the hydrocarbon group (Z) preferably includes an epoxy group-derived group, an oxyglycidyl group-derived
group, or group derived from a carboxylic acid (or its anhydride), and from the viewpoint of soil release performance,
the hydrocarbon group (Z) more preferably includes an oxyglycidyl group-derived group.
[0042] The group represented by the formula (1) more preferably includes any one of groups represented by the
following formulae (1-1-1) to (1-4).

In the formula (1-1-1) to formula (1-4), R11 and R12 each independently represent an alkylene group having 2 to 4 carbon
atoms; R1 is synonymous with R1 in the formula (1); * represents a binding position to a group resulting from eliminating
a hydrogen atom from a hydroxy group of the hydroxyalkyl cellulose; n1 represents an addition molar number of -R11-O-;
n2 represents an addition molar number of -R12-O-; and n1 and n2 are each an integer of 0 or more and 30 or less.
[0043] A preferred embodiment of R1 in the formula (1-1-1) to formula (1-4) is synonymous with R1 in the formula (1).
The groups resulting from eliminating R1 from the formula (1-1-1) to formula (1-4) are preferred embodiments of the
hydrocarbon group Z.
[0044] R11 and R12 are each independently preferably an ethylene group or a propylene group, and more preferably
an ethylene group. The carbon number of each of R11 and R12 is preferably 2 or more and 3 or less. In the case where
a plurality of each of R11 and R12 exist, they may be the same as or different from each other, respectively. n1 and n2
are each preferably 20 or less, more preferably 10 or less, still more preferably 5 or less, yet still more preferably 3 or
less, and even yet still more preferably 1 or less, and they may be 0 or more, and even still more preferably 0.
[0045] In the case where the group represented by the formula (1) contains at least one group selected from a group
represented by the formula (1-1-1) and a group represented by the formula (1-1-2), from the viewpoint of soil release
performance, an average addition molar number of -R11-O- is preferably 20 or less, more preferably 10 or less, still more
preferably 5 or less, yet still more preferably 3 or less, and even yet still more preferably 1 or less, and it is preferably 0
or more.
[0046] In the case where the group represented by the formula (1) contains a group represented by the formula (1-4),
from the viewpoint of soil release performance, an average addition molar number of -R12-O- in the formula (1-4) is
preferably 20 or less, more preferably 10 or less, still more preferably 5 or less, yet still more preferably 3 or less, and
even yet still more preferably 1 or less, and it is preferably 0 or more.
[0047] The formula (1-1-1) and formula (1-1-2) are each a group derived from a glycidyl ((poly)alkyleneoxy)hydrocarbyl
ether, and Z is a group derived from an oxyglycidyl group or a (poly)alkyleneoxyglycidyl group. The group represented
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by the formula (1-1-1) or formula (1-1-2) is obtained by using, as an introducing agent (hereinafter also referred to as
"hydrophobizing agent") of the hydrophobic group, a glycidyl ((poly)alkyleneoxy)hydrocarbyl ether, preferably a glycidyl
((poly)alkyleneoxy)alkyl ether, and more preferably a glycidyl alkyl ether.
[0048] The formula (1-2-1) and formula (1-2-2) are each a group in which Z is derived from an epoxy group. The group
represented by each of the formula (1-2-1) and formula (1-2-2) is obtained by using, as a hydrophobizing agent, a
terminal-epoxidized hydrocarbon, and preferably a terminal-epoxidized alkane.
[0049] The formula (1-3) is the case where the hydrophobic group is bound directly to a group resulting from eliminating
a hydrogen atom from a hydroxy group of the hydroxyalkyl cellulose. The group represented by the formula (1-3) is
obtained by using, as a hydrophobizing agent, a halogenated hydrocarbon.
[0050] The formula (1-4) contains a group in which Z contains a carbonyl group. The group represented by the formula
(1-4) is obtained by using, as a hydrophobizing agent, R1-C(=O)-OH, R1-C(=O)-A (A represents a halogen atom),
R1-C(=O)-O-C(=O)-R1, or the like.
[0051] Of these, from the standpoint that a salt is not formed as a by-product during production of the modified
hydroxyalkyl cellulose as well as the viewpoint of soil release performance, the group represented by the formula (1) is
preferably the group represented by the formula (1-1-1), formula (1-1-2), formula (1-2-1), or formula (1-2-2), and more
preferably the group represented by the formula (1-1-1) or formula (1-1-2).
[0052] In the hydrophobic group represented by the formula (1), the total content of the hydrophobic group represented
by the formula (1-1-1), the hydrophobic group represented by the formula (1-1-2), the hydrophobic group represented
by the formula (1-2-1), the hydrophobic group represented by the formula (1-2-2), the hydrophobic group represented
by the formula (1-3), and the hydrophobic group represented by the formula (1-4) is preferably 50 mol%, more preferably
80 mol% or more, and still more preferably 90 mol% or more, and it is 100 mol% or less, and still more preferably 100 mol%.
[0053] From the viewpoint of soil release performance, a degree of substitution of the hydrophobic group (hereinafter
also referred to as "MSR") in the modified hydroxyalkyl cellulose is preferably 0.0001 or more, more preferably 0.001 or
more, still more preferably 0.005 or more, yet still more preferably 0.008 or more, even yet still more preferably 0.01 or
more, and even still more preferably 0.015 or more, and from the viewpoint of solubility, it is preferably 1 or less, more
preferably 0.4 or less, still more preferably 0.2 or less, yet still more preferably 0.1 or less, even yet still more preferably
0.08 or less, even still more preferably 0.06 or less, even still more further preferably 0.05 or less, even yet still more
further preferably 0.04 or less, and even yet still more further preferably 0.03 or less.
[0054] In the present invention, from the viewpoint of soil release performance, a ratio (MSR/MSC) of the degree of
substitution (MSR) of the hydrophobic group to the degree of substitution (MSC) of the cationic group in the modified
hydroxyalkyl cellulose is preferably 0.001 or more, more preferably 0.005 or more, still more preferably 0.01 or more,
and yet still more preferably 0.05 or more, and it is preferably 10 or less, more preferably 5 or less, still more preferably
3 or less, yet still more preferably 2 or less, even still more preferably 1.2 or less, even still more preferably 0.8 or less,
even still more further preferably 0.6 or less, even yet still more further preferably 0.5 or less, and even yet still more
further preferably 0.3 or less.
[0055] In the present invention, in the case where the modified hydroxyalkyl cellulose has both the hydrophobic group
and the cationic group, the hydrophobic group and the cationic group may be bound on a different side chain from each
other, or the hydrophobic group and the cationic group may exist on one side chain. From the viewpoint of soil release
performance, it is preferred that the hydrophobic group and the cationic group are bound to a group resulting from
eliminating a hydrogen atom of a different hydroxy group which the hydroxyalkyl cellulose has. That is, it is preferred
that the hydrophobic group and the cationic group are bound on a different side chain of the hydroxyalkyl cellulose.
[0056] In the case where the modified hydroxyalkyl cellulose has the cationic group and the hydrophobic group on
one side chain, it is preferred that the modified hydroxyalkyl cellulose has a group represented by the following formula
(3-1) or (3-2).

[0057] In the formula (3-1) and formula (3-2), R31 to R33 each independently represent a hydrocarbon group having
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1 or more and 24 or less carbon atoms; at least one of R31 to R33 represents a hydrocarbon group having 4 or more
carbon atoms; X2a- represents an anion; s represents an integer of 0 or more and 3 or less; and * represents a binding
position to a group resulting from eliminating a hydrogen atom from a hydroxy group of the hydroxyalkyl cellulose.
[0058] At least one of R31 to R33 represents a hydrocarbon group having 4 or more carbon atoms, and it is preferably
an alkyl group or an alkenyl group, more preferably an alkyl group, still more preferably a linear or branched alkyl group,
and yet still more preferably a linear alkyl group.
[0059] From the viewpoint of soil release performance, the carbon number of at least one of R31 to R33 is 4 or more,
preferably 6 or more, more preferably 8 or more, still more preferably 10 or more, and yet still more preferably 12 or
more, and it is preferably 24 or less, more preferably 22 or less, still more preferably 18 or less, yet still more preferably
16 or less, and even yet still more preferably 14 or less.
[0060] It is preferred that one of R31 to R33 represents a hydrocarbon group having 4 or more carbon atoms, and two
of them are a hydrocarbon group having 1 to 3 carbon atoms. Preferably, the hydrocarbon group having 1 to 3 carbon
atoms is a methyl group or an ethyl group; more preferably, two of R31 to R33 are a methyl group or an ethyl group; and
still more preferably, two of R31 to R33 are a methyl group.
[0061] s is preferably an integer of 1 or more and 3 or less, more preferably 1 or 2, and still more preferably 1.
[0062] X2a- is a counter ion of the quaternary ammonium cation. Specifically, examples thereof include an alkyl sulfate
ion having 1 or more and 3 or less carbon atoms, a sulfate ion, a phosphate ion, a carboxylate ion having 1 or more and
3 or less carbon atoms (e.g., a formate ion, an acetate ion, and a propionate ion), and a halide ion.
[0063] Of these, from the viewpoint of easiness of production and easiness of raw material availability, X2a- is preferably
at least one selected from a methyl sulfate ion, an ethyl sulfate ion, a chloride ion, and a bromide ion, and from the
viewpoint of solubility in water and chemical stability of the resulting modified hydroxyalkyl cellulose, X2a- is more pref-
erably a chloride ion.
[0064] X2a- may be alone or may be in combination of two or more thereof.
[0065] The modified hydroxyalkyl cellulose having the group represented by the formula (3-1) or formula (3-2) can be,
for example, obtained by allowing an introducing agent of the cationic group and the hydrophobic group to act in a
production process of the modified hydroxyalkyl cellulose as mentioned later. Preferred examples of the introducing
agent include glycidyldimethyllaurylammonium chloride and glycidyldiethyllaurylammonium chloride.
[0066] The introducing agent can be used alone or in combination of two or more thereof.
[0067] The modified hydroxyalkyl cellulose of the present invention may have an anionic group. From the viewpoint
of soil release performance, a ratio (MSA/MSC) of a degree of substitution of the anionic group (hereinafter also reference
to as "MSA") to the degree of substitution of the cationic group in the modified hydroxyalkyl cellulose is preferably 3 or
less, more preferably 1.7 or less, still more preferably 1.5 or less, yet still more preferably 1 or less, even yet still more
preferably 0.5 or less, and even still more preferably 0.1 or less, and it may be 0 or more, and even yet still more further
preferably 0.
[0068] From the viewpoint of soil release performance, the MSA is preferably less than 0.01, and more preferably
0.001 or less.
[0069] In the case where the modified hydroxyalkyl cellulose has the anionic group, examples of the anionic group
include a carboxymethyl group.
[0070] The introduction reaction of the carboxymethyl group (carboxymethylation reaction) is performed by allowing
the hydroxyalkyl cellulose to react with a monohalogenated acetic acid and/or its metal salt in the presence of a basic
compound.
[0071] Specifically, examples of the monohalogenated acetic acid and the monohalogenated acetic acid metal salt
include monochloroacetic acid, sodium monochloroacetate, potassium monochloroacetate, sodium monobromoacetate,
and potassium monobromoacetate. Such a monohalogenated acetic acid and its metal salt can be used either alone or
in combination of two or more thereof.
[0072] In the present invention, the modified hydroxyalkyl cellulose may have a glycerol group as a substituent. From
the viewpoint of soil release performance, a degree of substitution of the glycerol group is preferably less than 0.5, and
more preferably less than 0.1, and it may be 0 or more, and still more preferably 0.
[0073] The modified hydroxyalkyl cellulose having a glycerol group is, for example, obtained by allowing a glycerolizing
agent to act in a production process of the modified hydroxyalkyl cellulose as mentioned later. Examples of the glycer-
olizing agent include glycidol, 3-chloro-1,2-propanediol, 3-bromo-1,2-propanediol, glycerin, and glycerin carbonate. Of
these, glycidol is preferred from the standpoint that a salt is not formed as a by-product as well as the viewpoint of reactivity.

<Production Method of Modified Hydroxyalkyl Cellulose>

[0074] In the present invention, it is preferred that the modified hydroxyalkyl cellulose is obtained by allowing the
hydroxyalkyl cellulose to react with at least one selected from the cationizing agent and the hydrophobizing agent, to
introduce the cationic group and the hydrophobic group.
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[0075] It is preferred that all of the introduction reaction of the cationic group (hereinafter also referred to as "cationization
reaction") and the introduction reaction of the hydrophobic group (hereinafter also referred to as "hydrophobization
reaction") in the coexistence of a basic compound. From the viewpoint of reaction rate in introduction reaction, the basic
compound is preferably an alkali metal hydroxide, and more preferably sodium hydroxide or potassium hydroxide.
[0076] From the viewpoint of reactivity, the aforementioned reaction may be performed in the presence of a nonaqueous
solvent. Examples of the nonaqueous solvent include a polar solvent, such as 2-propanol.
[0077] After the reaction, the basic compound can be neutralized with an acid. Examples of the acid include an inorganic
acid, such as phosphoric acid, and an organic acid, such as acetic acid.
[0078] The resulting modified hydroxyalkyl cellulose may be purified through filtration, washing, or the like, as the need
arises.

[Soil Release Composition]

[0079] The soil release composition of the present invention contain the aforementioned soil release agent. Examples
of other component than the soil release agent which the soil release composition contains include water, an organic
solvent, a surfactant, an alkaline agent, a chelating agent, and a dispersant.
[0080] From the viewpoint of soil release performance, the content of the soil release agent during using the soil
release composition is preferably 0.00001% by mass or more, more preferably 0.00005% by mass or more, still more
preferably 0.0001% by mass or more, and yet still more preferably 0.0002% by mass or more, and it is preferably 5%
by mass or less, more preferably 2% by mass or less, and still more preferably 1% by mass or less.
[0081] The soil release agent or soil release composition of the present invention may also be used as an additive
when adding to various cleaning agent compositions for clothing or the like. The soil release composition of the present
invention may also be used itself as the cleaning agent composition.
[0082] The present invention further discloses the following <1> to <84>.

<1> A soil release agent including a modified hydroxyalkyl cellulose in which a hydroxyalkyl cellulose is bound to
at least one selected from a cationic group and a hydrophobic group including a hydrocarbon group having 4 or
more carbon atoms.
<2> The soil release agent as set forth in <1>, wherein the modified hydroxyalkyl cellulose is a modified hydroxyalkyl
cellulose in which a hydroxyalkyl cellulose is bound to a cationic group and a hydrophobic group including a hydro-
carbon group having 4 or more carbon atoms.
<3> The soil release agent as set forth in <1> or <2>, wherein the modified hydroxyalkyl cellulose is modified
hydroxyethyl cellulose.
<4> The soil release agent as set forth in any of <1> to <3>, wherein the degree of substitution of the hydroxyalkyl
group in the hydroxyalkyl cellulose is 1 or more.
<5> The soil release agent as set forth in any of <1> to <4>, wherein the degree of substitution of the hydroxyalkyl
group in the hydroxyalkyl cellulose is 1.5 or more.
<6> The soil release agent as set forth in any of <1> to <5>, wherein the degree of substitution of the hydroxyalkyl
group in the hydroxyalkyl cellulose is 3 or less.
<7> The soil release agent as set forth in any of <1> to <6>, wherein the weight average molecular weight of the
hydroxyalkyl cellulose is 130,000 or more.
<8> The soil release agent as set forth in any of <1> to <7>, wherein the weight average molecular weight of the
hydroxyalkyl cellulose is 1,200,000 or less.
<9> The soil release agent as set forth in any of <1> to <7>, wherein the weight average molecular weight of the
hydroxyalkyl cellulose is 790,000 or less.
<10> The soil release agent as set forth in any of <1> to <7>, wherein the weight average molecular weight of the
hydroxyalkyl cellulose is 400,000 or less.
<11> The soil release agent as set forth in any of <1> to <10>, wherein the cationic group includes a quaternary
ammonium cation.
<12> The soil release agent as set forth in any of <1> to <11>, wherein the cationic group is represented by the
formula (2-1) or formula (2-2).
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In the formula (2-1) and formula (2-2), R21 to R23 each independently represent a hydrocarbon group having 1 or
more and 3 or less carbon atoms; X1a- represents an anion; t represents an integer of 0 or more and 3 or less; and
* represents a binding position to a group resulting from eliminating a hydrogen atom from a hydroxy group of the
hydroxyalkyl cellulose.
<13> The soil release agent as set forth in <12>, wherein all of R21 to R23 are a methyl group or an ethyl group.
<14> The soil release agent as set forth in <12> or <13>, wherein all of R21 to R23 are a methyl group.
<15> The soil release agent as set forth in any of <12> to <14>, wherein t is 1.
<16> The soil release agent as set forth in any of <12> to <15>, wherein X1a- is at least one selected from a methyl
sulfate ion, an ethyl sulfate ion, a chloride ion, and a bromide ion.
<17> The soil release agent as set forth in any of <12> to <15>, wherein X1a- is a chloride ion.
<18> The soil release agent as set forth in any of <1> to <17>, wherein the degree of substitution of the cationic
group (MSc) in the modified hydroxyalkyl cellulose is 0.01 or more.
<19> The soil release agent as set forth in any of <1> to <17>, wherein the MSc is 0.02 or more.
<20> The soil release agent as set forth in any of <1> to <17>, wherein the MSc is 0.05 or more.
<21> The soil release agent as set forth in any of <1> to <17>, wherein the MSc is 0.07 or more.
<22> The soil release agent as set forth in any of <1> to <21>, wherein the MSc is 0.2 or less.
<23> The soil release agent as set forth in any of <1> to <21>, wherein the MSc is 0.15 or less.
<24> The soil release agent as set forth in any of <1> to <21>, wherein the MSc is 0.1 or less.
<25> The soil release agent as set forth in any of <1> to <24>, wherein the hydrocarbon group which the hydrophobic
group includes is an alkyl group.
<26> The soil release agent as set forth in any of <1> to <25>, wherein the carbon number of the hydrocarbon group
which the hydrophobic group includes is 6 or more.
<27> The soil release agent as set forth in any of <1> to <25>, wherein the carbon number of the hydrocarbon group
which the hydrophobic group includes is 8 or more.
<28> The soil release agent as set forth in any of <1> to <25>, wherein the carbon number of the hydrocarbon group
which the hydrophobic group includes is 10 or more.
<29> The soil release agent as set forth in any of <1> to <28>, wherein the carbon number of the hydrocarbon group
which the hydrophobic group includes is 24 or less.
<30> The soil release agent as set forth in any of <1> to <28>, wherein the carbon number of the hydrocarbon group
which the hydrophobic group includes is 18 or less.
<31> The soil release agent as set forth in any of <1> to <28>, wherein the carbon number of the hydrocarbon group
which the hydrophobic group includes is 16 or less.
<32> The soil release agent as set forth in any of <1> to <28>, wherein the carbon number of the hydrocarbon group
which the hydrophobic group includes is 14 or less.
<33> The soil release agent as set forth in any of <1> to <32>, wherein the hydrophobic group is a group represented
by the following formula (1).

*-Z-R1 (1)

In the formula (1), Z represents a single bond or a hydrocarbon group having at least one selected from an oxygen
atom and a nitrogen atom; R1 represents a hydrocarbon group having 4 or more carbon atoms; and * represents a
binding position to a group resulting from eliminating a hydrogen atom from a hydroxy group of a hydroxyalkyl
cellulose.
<34> The soil release agent as set forth in <33>, wherein Z is a single bond or a hydrocarbon group having an
oxygen atom.
<35> The soil release agent as set forth in <33> or <34>, wherein the group represented by the formula (1) includes
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a group represented by any one of the following formulae (1-1-1) to (1-4).

In the formula (1-1-1) to formula (1-4), R11 and R12 each independently represent an alkylene group having 2 to 4
carbon atoms; R1 is synonymous with R1 in the formula (1); * represents a binding position to a group resulting from
eliminating a hydrogen atom from a hydroxy group of the hydroxyalkyl cellulose; n1 represents an addition molar
number of -R11-O-; n2 represents an addition molar number of -R12-O-; and n1 and n2 are each an integer of 0 or
more and 30 or less.
<36> The soil release agent as set forth in <35>, wherein R11 and R12 are each an ethylene group.
<37> The soil release agent as set forth in <35> or <36>, wherein n1 and n2 are each 20 or less.
<38> The soil release agent as set forth in <35> or <36>, wherein n1 and n2 are each 10 or less.
<39> The soil release agent as set forth in <35> or <36>, wherein n1 and n2 are each 5 or less.
<40> The soil release agent as set forth in <35> or <36>, wherein n1 and n2 are each 3 or less.
<41> The soil release agent as set forth in <35> or <36>, wherein n1 and n2 are each 1 or less.
<42> The soil release agent as set forth in any of <35> to <41>, wherein n1 and n2 are each 0 or more.
<43> The soil release agent as set forth in <35> or <36>, wherein n1 and n2 are each 0.
<44> The fabric treatment composition as set forth in any of <35> to <43>, wherein the average addition molar
number of each of -R11-O- and -R12-O- is 10 or less.
<45> The fabric treatment composition as set forth in any of <35> to <43>, wherein the average addition molar
number of each of -R11-O- and -R12-O- is 3 or less.
<46> The fabric treatment composition as set forth in any of <35> to <43>, wherein the average addition molar
number of each of -R11-O- and -R12-O- is 1 or less.
<47> The fabric treatment composition as set forth in any of <35> to <46>, wherein the average addition molar
number of each of -R11-O- and -R12-O- is 0 or more.
<48> The soil release agent as set forth in any of <35> to <47>, wherein the group represented by the formula (1)
is the group represented by the formula (1-1-1), formula (1-1-2), formula (1-2-1), or formula (1-2-2).
<49> The soil release agent as set forth in any of <35> to <47>, wherein the group represented by the formula (1)
is the group represented by the formula (1-1-1) or formula (1-1-2).
<50> The soil release agent as set forth in any of <1> to <49>, wherein the degree of substitution of the hydrophobic
group (MSR) in the modified hydroxyalkyl cellulose is 0.005 or more.
<51> The soil release agent as set forth in any of <1> to <49>, wherein the MSR is 0.008 or more.
<52> The soil release agent as set forth in any of <1> to <49>, wherein the MSR is 0.01 or more.
<53> The soil release agent as set forth in any of <1> to <49>, wherein the MSR is 0.015 or more.
<54> The soil release agent as set forth in any of <1> to <53>, wherein the MSR is 0.06 or less.
<55> The soil release agent as set forth in any of <1> to <53>, wherein the MSR is 0.05 or less.
<56> The soil release agent as set forth in any of <1> to <53>, wherein the MSR is 0.04 or less.
<57> The soil release agent as set forth in any of <1> to <53>, wherein the MSR is 0.03 or less.
<58> The soil release agent as set forth in any of <1> to <57>, wherein the ratio (MSR/MSC) of the degree of
substitution of the hydrophobic group (MSR) to the degree of substitution of the cationic group (MSc) in the modified
hydroxyalkyl cellulose is preferably 0.001 or more, more preferably 0.005 or more, still more preferably 0.01 or more,
and yet still more preferably 0.05 or more, and it is preferably 10 or less, more preferably 5 or less, still more preferably
3 or less, yet still more preferably 2 or less, even yet still more preferably 1.2 or less, even still more preferably 0.8
or less, even still more further preferably 0.5 or less, and even yet still more further preferably 0.3 or less.
<59> The soil release agent as set forth in any of <1> to <58>, wherein the hydrophobic group and the cationic
group are bound to a group resulting from eliminating a hydrogen atom of a different hydroxy group which the
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hydroxyalkyl cellulose has.
<60> The soil release agent as set forth in any of <1> to <59>, wherein the modified hydroxyalkyl cellulose has the
cationic group and the hydrophobic group on one side chain, and the modified hydroxyalkyl cellulose has a group
represented by the following formula (3-1) or (3-2).

In the formula (3-1) and formula (3-2), R31 to R33 each independently represent a hydrocarbon group having 1 or
more and 24 or less carbon atoms; at least one of R31 to R33 represents a hydrocarbon group having 4 or more
carbon atoms; X2a- represents an anion; s represents an integer of 0 or more and 3 or less; and * represents a
binding position to a group resulting from eliminating a hydrogen atom from a hydroxy group of the hydroxyalkyl
cellulose.
<61> The soil release agent as set forth in <60>, wherein at least one of R31 to R33 is an alkyl group having 4 or
more carbon atoms.
<62> The soil release agent as set forth in <60> or <61>, wherein at least one of R31 to R33 has 12 or more carbon
atoms.
<63> The soil release agent as set forth in any of <60> to <62>, wherein at least one of R31 to R33 has 14 or less
carbon atoms.
<64> The soil release agent as set forth in any of <60> to <63>, wherein one of R31 to R33 is a hydrocarbon group
having 4 or more carbon atoms, and two of them are a methyl group or an ethyl group.
<65> The soil release agent as set forth in any of <60> to <63>, wherein one of R31 to R33 is a hydrocarbon group
having 4 or more carbon atoms, and two of them are a methyl group.
<66> The soil release agent as set forth in any of <60> to <65>, wherein s is 1.
<67> The soil release agent as set forth in any of <60> to <66>, wherein X2a- is at least one selected from a methyl
sulfate ion, an ethyl sulfate ion, a chloride ion, and a bromide ion.
<68> The soil release agent as set forth in any of <60> to <66>, wherein X2a- is a chloride ion.
<69> The soil release agent as set forth in any of <1> to <68>, wherein the ratio (MSA/MSC) of the degree of
substitution of the anionic group (MSA) to the degree of substitution of the cationic group (MSc) in the modified
hydroxyalkyl cellulose is 0.5 or less.
<70> The soil release agent as set forth in any of <1> to <68>, wherein the MSA/MSC is 0.1 or less.
<71> The soil release agent as set forth in any of <1> to <70>, wherein the MSA/MSC is 0 or more.
<72> The soil release agent as set forth in any of <1> to <68>, wherein the MSA/MSC is 0.
<73> The soil release agent as set forth in any of <1> to <72>, wherein the MSA is 0.4 or less.
<74> The soil release agent as set forth in any of <1> to <72>, wherein the MSA is less than 0.01.
<75> The soil release agent as set forth in any of <1> to <72>, wherein the MSA is 0.001 or less.
<76> The soil release agent as set forth in any of <1> to <75>, wherein the degree of substitution of the glycerol
group is less than 0.5.
<77> The soil release agent as set forth in any of <1> to <75>, wherein the degree of substitution of the glycerol
group is less than 0.1.
<78> The soil release agent as set forth in any of <1> to <77>, wherein the degree of substitution of the glycerol
group is 0 or more.
<79> The soil release agent as set forth in any of <1> to <75>, wherein the degree of substitution of the glycerol
group is 0.
<80> A soil release composition containing the soil release agent as set forth in any of <1> to <79>.
<81> The soil release composition as set forth in <80>, wherein the soil release composition contains at least one
selected from water and an organic solvent.
<82> The soil release composition as set forth in <80> or <81>, wherein the content of the soil release agent during
using the soil release composition is preferably 0.00001% by mass or more, more preferably 0.00005% by mass
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or more, still more preferably 0.0001% by mass or more, and yet still more preferably 0.0002% by mass or more,
and it is preferably 5% by mass or less, more preferably 2% by mass or less, and still more preferably 1% by mass
or less.
<83> Use of the soil release agent as set forth in any of <1> to <79> or the soil release composition as set forth in
any of <80> to <82> as an additive of a cleaning agent composition.
<84> Use of the soli release composition as set forth in any of <80> to <82> as a cleaning agent composition.

Examples

[0083] The measuring methods adopted in Examples and Comparative Examples are as follows.

[Measurement of Degree of Substitution (Molar Average Degree of Substitution (MS))]

• Pretreatment

[0084] 1 g of a powdery modified hydroxyalkyl cellulose was dissolved in 100 g of water, and then, an aqueous solution
was charged in a dialytic membrane (Spectra/Por, molecular weight cutoff: 1,000) and subjected to dialysis for 2 days.
The resulting aqueous solution was freeze-dried with a freeze dryer (eyela, FDU1100), to obtain a purified modified
hydroxyalkyl cellulose.

<Calculation of Mass of Cationic Group by Kjeldahl Method>

[0085] 200 mg of the purified modified hydroxyalkyl cellulose was accurately metered, to which were then added 10
mL of sulfuric acid and one tablet of a Kjeldahl tablet (manufactured by Merck), followed by undergoing thermal decom-
position with a Kjeldahl decomposition apparatus (K-432, manufactured by BUCHI). After completion of decomposition,
30 mL of ion-exchanged water was added to the sample, and the nitrogen content (% by mass) of the sample was
determined using an automatic Kjeldahl distillation apparatus (K-370, manufactured by BUCHI), thereby calculating the
mass of the cationic group.

<Calculation of Mass of Hydrophobic Group (Alkyl Group) by Zeisel Method>

[0086] A calculation method of the mass of an alkyl group that is the hydrocarbon group is hereunder described while
referring to the case of Example 1 (using lauryl glycidyl ether as an introducing agent of the hydrocarbon group) as an
example. It is also possible to measure the case of using other introducing agent by appropriately selecting a sample
for calibration curve (such as an iodoalkane and a hydrocarbon group-introducing agent).
[0087] 200 mg of the purified cellulose derivative and 220 mg of adipic acid were accurately metered in a 10-mL vial
(Mighty Vial No. 3), to which were then added 3 mL of an internal standard solution (tetradecane/o-xylene = 1/25 (v/v))
and 3 mL of hydroiodic acid, followed by sealing up. In addition, a sample for calibration curve having 2, 4, or 9 mg of
1-iodododecane added thereto in place of the cellulose derivative was prepared. Each of the samples was heated under
a condition at 160°C for 2 hours by using a block heater (Reacti-ThermIII Heating/Stirring module, manufactured by
PIERCE) while stirring with a stirrer chip. The sample was allowed to stand for cooling, and then, an upper layer (o-
xylene layer) was recovered and analyzed for the amount of 1-iodododecane through gas chromatography (GC-2010
plus, manufactured by Shimadzu Corporation).

• Condition for GC Analysis

[0088] Column: Agilent’s HP-1 (length: 30 m, liquid phase membrane thickness: 0.25 mL, inner diameter: 32 mm)
Split ratio: 20
Column temperature: 100°C (2 min) → 10°C/min → 300°C (15 min)
Injector temperature: 300°C
Detector: FID
Detector temperature: 330°C
Amount of implantation: 2 mL
The mass of the alkyl group in the sample was determined from the detection amount of 1-iodododecane obtained
through GC.



EP 3 722 498 A1

13

5

10

15

20

25

30

35

40

45

50

55

<Measurement of Mass of Hydroxyalkyl Group>

[0089] The mass of the alkyl group was measured in the same manner as in the aforementioned measurement of the
mass of the alkyl group by quantitatively determining the hydroxyalkyl group-derived alkyl iodide.

<Calculation of Degree of Substitution (Molar Average Degree of Substitution) of Each of Cationic Group, Hydrophobic 
Group, and Hydroxyalkyl Group>

[0090] From the masses of the aforementioned cationic group and hydrophobic group (alkyl group) and the masses
of all of the samples, the mass of the HEC structure was calculated and converted into a substance amount (mol),
respectively, thereby calculating the degree of substitution (MSC) of the cationic group and the degree of substitution
(MSR) of the alkyl group that is the hydrophobic group.
[0091] The raw materials used for the synthesis of the modified hydroxyalkyl cellulose are as follows.

• Natrosol 250 GR: HEC (weight average molecular weight: 300,000, degree of substitution of hydroxyethyl group:
2.5, manufactured by Ashland Inc.)

• Natrosol 250 HR: HEC (weight average molecular weight: 1,000,000, degree of substitution of hydroxyethyl group:
2.5, manufactured by Ashland Inc.)

• Natrosol 250 JR: HEC (weight average molecular weight: 150,000, degree of substitution of hydroxyethyl group:
2.5, manufactured by Ashland Inc.)

• IPA: 2-Propanol
• LA-EP: Lauryl glycidyl ether, manufactured by Yokkaichi Chemical Co., Ltd.
• 1,2-Epoxytetradecane, manufactured by Wako Pure Chemical Industries, Ltd.
• GMAC: Glycidyl trimethylammonium chloride, "SY-GTA80", manufactured by Sakamoto Yakuhin Kogyo Co., Ltd.

Synthesis Example 1: Synthesis of Modified Hydroxyalkyl Cellulose (M-HEC-1)

[0092] 90 g of Natrosol 250 GR as the hydroxyalkyl cellulose was charged in a 1-L separable flask, and nitrogen was
allowed to pass therethrough. 77.2 g of ion-exchanged water and 414.5 g of IPA were added and stirred for 5 minutes,
and then, 10.9 g of a 48% sodium hydroxide aqueous solution was added, followed by further stirring for 15 minutes.
Subsequently, 4.5 g of LA-EP was added as the hydrophobizing agent, to undergo a hydrophobization reaction at 80°C
for 5 hours. Furthermore, 10.3 g of GMAC was added as the cationizing agent, to undergo a cationization reaction at
50°C for 1.5 hours. Thereafter, 10.9 g of a 90% by mass acetic acid aqueous solution was added, and stirring was
performed for 30 minutes, to undergo a neutralization reaction.
[0093] The resulting suspension liquid was transferred equally into two 500-mL centrifuge tubes and centrifuged with
a high-speed cooling centrifuge (CR21G III, manufactured by Hitachi Koki Co., Ltd.) at 1,500G for 40 seconds. A super-
natant was removed through decantation, and an 85% by mass IPA aqueous solution in the same amount as that of the
removed supernatant was added, to undergo redispersion. Again, the operation of centrifugation and redispersion was
repeated, and after performing the third centrifugation, a precipitate was taken out. The resulting precipitate was vacuum-
dried at 80°C for 12 hours by using a vacuum dryer (VR-420, manufactured by Advantec Co., Ltd.) and then crushed
with an extreme mill (MX-1200XTM, manufactured by Waring), to obtain powdery modified hydroxyethyl cellulose (M-
HEC-1).
[0094] The degree of substitution of the cationic group (MSC) and the degree of substitution of the hydrophobic group
(alkyl group) (MSR) of the resulting M-HEC-1 were 0.085 and 0.02, respectively.

Synthesis Examples 2 to 10

[0095] Powdery modified hydroxyethyl celluloses (M-HEC-2 to M-HEC-10) were obtained by following the same op-
eration as in Synthesis Example 1, except that the hydroxyalkyl cellulose, the amount of LA-EP as the hydrophobizing
agent, and the amount of GMAC as the cationizing agent as used were changed to those shown in Table 1.

Synthesis Example 11

[0096] Powdery modified hydroxyethyl cellulose (M-HEC-11) was obtained in the same manner as in Synthesis Ex-
ample 1, except for changing 4.5 g of LA-EP to 12.8 g of 1,2-epoxytetradecane.
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Synthesis Example 12: Production of A-HEC

[0097] A-HEC was obtained by following the same operation as in Synthesis Example 1, except that the hydrophobizing
agent was changed to 25.2 g of 1,2-epoxytetradecane, and the reaction with the cationizing agent was not performed.

Synthesis Example 13: Production of C-HEC

[0098] C-HEC was obtained by following the same operation as in Synthesis Example 1, except that the amount of
GMAC was changed to 18.2 g, and the reaction with the hydrophobizing agent was not performed.

Table 1

Modified 
hydroxyalkyl 

cellulose

Hydroxyalkyl 
cellulose

Hydrophobizing agent
Cationizing 

agent 
GMAC MSR MSC

Kind (g) (g)

Synthesis 
Example 1

M-HEC-1
Natrosol 250 

GR
LA-EP 4.5 10.3 0.02 0.085

Synthesis 
Example 2

M-HEC-2
Natrosol 250 

HR
LA-EP 3.7 12.3 0.02 0.085

Synthesis 
Example 3

M-HEC-3
Natrosol 250 

JR
LA-EP 3.5 14.1 0.02 0.085

Synthesis 
Example 4

M-HEC-4 Natrosol 250 
GR

LA-EP 2.0 13.4 0.01 0.085

Synthesis 
Example 5

M-HEC-5 Natrosol 250 
GR

LA-EP 8.9 12.3 0.04 0.085

Synthesis 
Example 6

M-HEC-6 Natrosol 250 
GR

LA-EP 3.4 3.0 0.02 0.02

Synthesis 
Example 7

M-HEC-7 Natrosol 250 
GR

LA-EP 3.2 18.4 0.02 0.14

Synthesis 
Example 8

M-HEC-8 Natrosol 250 
GR

LA-EP 2.1 2.6 0.01 0.02

Synthesis 
Example 9

M-HEC-9 Natrosol 250 
GR

LA-EP 8.5 4.8 0.04 0.02

Synthesis 
Example 

10
M-HEC-10

Natrosol 250 
GR LA-EP 7.8 18.3 0.04 0.14

Synthesis 
Example 

11
M-HEC-11

Natrosol 250 
GR

1, 2-
Epoxytetradecane 12.8 10.3 0.02 0.02

Synthesis 
Example 

12
A-HEC

Natrosol 250 
GR

1, 2-
Epoxytetradecane

25.2 - 0.05 -

Synthesis 
Example 

13
C-HEC Natrosol 250 

GR
- - 18.2 - 0.14
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Examples 1 to 14 and Comparative Examples 1 to 3

[Evaluation of Soil Release Performance of Treated Fabric]

(1) Treatment Method of Fabric

[0099] A 1-L beaker was charged with 0.6 g of an aqueous solution having a whole surfactant concentration of 20
wt% (10 wt% of polyoxyethylene (2) lauryl ether sodium sulfate and 10 wt% of polyoxyethylene (10) lauryl ether), 599.4
g of water having a hardness of 4° dH, and 5 sheets of polyester fabrics having been cut in a regular square of 6 cm 3
6 cm (a polyester faille, manufactured by Senshoku Shizai K.K.). A propeller for stirring was connected to a motor ("Three-
One Motor", manufactured by Shinto Scientific Co., Ltd.) set up in such a manner that the rotation direction changed at
every 10 seconds, and the inside of the beaker was stirred at 200 r/min for 5 minutes.
[0100] Subsequently, the polyester fabrics were dehydrated with a twin tub washing machine (PS-H45L Type, man-
ufactured by Hitachi, Ltd.) for 1 minute. Thereafter, the polyester fabrics were charged in a 1-L beaker in which 0.36 g
of the following soil release composition and 599.64 g of water having a hardness of 4° dH had been charged, and
stirring was performed under the same condition as mentioned above. Subsequently, the polyester fabrics were dehy-
drated with the aforementioned twin tub washing machine for 1 minute and then naturally dried for 12 hours.

<Formulation of Soil Release Composition>

[0101] The compositions of the present invention were prepared in blending formulations shown in Table 2. The
respective components used are as follows.

• M-HEC-1 to M-HEC-11: Modified hydroxyalkyl celluloses obtained in Synthesis Examples 1 to 11
• A-HEC: Modified hydroxyethyl cellulose obtained in Synthesis Example 12
• C-HEC: Modified hydroxyethyl cellulose obtained in Synthesis Example 13
• MC: Methyl cellulose, "Benencel A4C", manufactured by Ashland Inc.
• SL100: "SoftCAT™ SL Polymer SL100", manufactured by The Dow Chemical Company (compound in which the

group represented by the formula (3-1) is bound to the group resulting from eliminating a hydrogen atom from a
hydroxy group of hydroxyethyl cellulose; s = 1, R31 = C12H25, R32 = R33 = CH3)

• HEC: "Natrosol 250 GR", manufactured by Ashland Inc.

(2) Preparation of Soiled Fabric

[0102] 0.1 mL of the following model sebum artificial soiled liquid was uniformly applied on the polyester fabrics (36
cm2) prepared in the above (1) and then dried by allowing to stand at room temperature for 3 hours.

<Model Sebum Artificial Soiled Liquid>

[0103]

• Oleic acid: 35% by mass
• Triolein: 30% by mass
• Squalene: 10% by mass
• 2-Ethylhexyl palmitate: 25% by mass

[0104] The foregoing mixture was mixed with 0.02% by mass Sudan III, to prepare the model sebum artificial soiled
liquid.

(3) Cleaning Test

[0105] A 1-L beaker was charged with 0.6 g of an aqueous solution having a whole surfactant concentration of 20
wt% (10 wt% of polyoxyethylene (2) lauryl ether sodium sulfate and 10 wt% of polyoxyethylene (10) lauryl ether), 599.4
g of water having a hardness of 4° dH, and 5 sheets of the soiled fabrics prepared in (2). A propeller for stirring was
connected to a motor ("Three-One Motor", manufactured by Shinto Scientific Co., Ltd.) set up in such a manner that the
rotation direction changed at every 10 seconds, and the inside of the beaker was stirred at 200 r/min for 5 minutes.
Subsequently, the washed polyester fabrics were dehydrated with the aforementioned twin tub washing machine for 1
minute. Thereafter, the polyester fabrics were charged in a 1-L beaker in which 600 g of water having a hardness of 4°
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dH had been charged, and stirring was performed under the same condition as mentioned above. Subsequently, the
polyester fabrics were dehydrated with the aforementioned twin tub washing machine for 1 minute and then naturally
dried for 12 hours.

(4) Evaluation of Cleaning Rate

[0106] Reflectances of a polyester raw fabric before soiling and polyester fabrics before and after cleaning at 460 nm
were measured with a spectrophotometer (SE-2000, manufactured by Nippon Denshoku Industries Co., Ltd.), and the
cleaning rate (%) was determined according to the following equation. 

[0107] In addition, in the treatment method of fabric of the above (1), a cleaning rate enhancement (%) was determined
from a difference of the cleaning rate after performing the cleaning test of the soiled fabric from the blank having the soil
release composition of 0 g according to the following equation. The higher the cleaning rate enhancement, the more
excellent the soil release performance is. 

Table 2

Soil release composition

Cleaning rate 
enhancement (%)

Modified hydroxyalkyl cellulose Ion-exchanged water

Kind
Blending amount (parts 

by mass)
Blending amount (parts by 

mass)

Example 1
M-

HEC-1 1 99 42

Example 2
M-

HEC-2 1 99 44

Example 3
M-

HEC-3 1 99 39

Example 4
M-

HEC-4 1 99 42

Example 5
M-

HEC-5 1 99 38

Example 6
M-

HEC-6 1 99 41

Example 7
M-

HEC-7 1 99 42

Example 8
M-

HEC-8 1 99 43

Example 9
M-

HEC-9 1 99 38

Example 10
M-

HEC-
10

1 99 44
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[0108] As is clear from Table 2, it has been clarified that the attachment of the sebum soil is inhibited, and the soil
release performance is enhanced through the treatment with the soil release composition containing at least one of the
cationic group and the hydrophobic group according to the present invention.
[0109] On the other hand, according to the HEC having neither the cationic group nor the hydrophobic group, the
sufficient soil release performance was not obtained.
[0110] In addition, according to the modified hydroxyalkyl cellulose having both the cationic group and the hydrophobic
group, the cationic group and the hydrophobic group being bound on a different side chain from each other, the high
soil release performance was obtained as compared with the SL100 having a hydrophobic group as the alkyl group of
the quaternary alkyl ammonium.

Example 15 and Comparative Example 4

[Evaluation of Soil Release Performance of Treated Hard Surface]

(1) Treatment Method of Hard Surface

[0111] In a container in which 1 g of the soil release composition as described in Table 3 and 199 g of water having
a hardness of 4° dH were charged, a previously cleaned substrate was dipped and treated at 25°C and 110 r/min for
15 minutes. Then, the substrate was lifted up and naturally dried, to obtain a treated substrate. The substrate used is
as follows.

• Stainless steel: SUS430, 20 3 50 mm, manufactured by Engineering Test Service, Co., Ltd.
• Polyvinyl chloride: PVC, 25 3 37 mm, manufactured by Engineering Test Service, Co., Ltd.
• PA nylon: PA 6nylon, 25 3 37 mm, manufactured by Engineering Test Service, Co., Ltd.

(2) Preparation of Soiled Substrate

[0112] Using a micropipette, 50 mL of the model sebum artificial soiled liquid used in the aforementioned preparation
of soiled fabric was poured in a central part of the aforementioned treated substrate as disposed horizontally and then
dried at room temperature for 30 minutes, to obtain a soiled substrate.

(3) Cleaning Test

[0113] A 200-mL beaker was charged with 0.012 g of an aqueous solution having a whole surfactant concentration

(continued)

Soil release composition

Cleaning rate 
enhancement (%)

Modified hydroxyalkyl cellulose Ion-exchanged water

Kind Blending amount (parts 
by mass)

Blending amount (parts by 
mass)

Example 11
M-

HEC-
11

1 99 36

Example 12 A-HEC 1 99 33

Example 13 C-HEC 1 99 32

Example 14 SL100 1 99 30

Comparative 
Example 1

- 0 100 0

Comparative 
Example 2

HEC 1 99 12

Comparative 
Example 3

MC 1 99 8
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of 20 wt% (10 wt% of polyoxyethylene (2) lauryl ether sodium sulfate and 10 wt% of polyoxyethylene (10) lauryl ether),
11.988 g of water having a hardness of 4° dH, and the aforementioned soiled substrate. After dipping for 1 minute, the
resulting substrate was cleaned while stirring at 50 r/min for 10 seconds, and the test piece was then lifted up and
naturally dried.

(4) Evaluation of Cleaning Rate

[0114] The model sebum remaining on the cleaned substrate obtained in the above (3) was extracted with 4.5 g of a
mixed solvent of methanol and chloroform in a volume ratio of 1/1. An absorbance of the extract at a wavelength of 510
nm was measured with an absorbance meter ("U-2910", manufactured by Hitachi, Ltd.), and the cleaning rate (%) was
determined according to the following equation. 

[0115] In the equation, the constant k varies with the experiment condition, and therefore, "-1017.6" that is a value as
previously determined from a calibration curve between the cleaning rate and the absorbance was adopted.
[0116] In addition, in the treatment method of fabric of the above (1), a cleaning rate enhancement (%) was determined
from a difference of the cleaning rate after performing the cleaning test of the soiled fabric from the blank having the soil
release composition of 0 g according to the following equation. The higher the cleaning rate enhancement, the more
excellent the soil release performance is. 

[0117] As is clear from Table 3, it has been clarified that the attachment of the sebum soil is inhibited, and the soil
release performance is enhanced through the treatment of the hard surface, such as stainless steel, polyvinyl chloride,
and PA nylon, with the soil release composition containing at least one of the cationic group and the hydrophobic group
according to the present invention.

Industrial Applicability

[0118] By treating an object with the soil release agent or soil release composition of the present invention, an extremely
excellent effect for enhancing the soil release performance can be provided. The soil release agent of the present
invention may also be used as an additive when adding to various cleaning agent compositions for clothing or the like.
Furthermore, the soil release composition of the present invention may be used as various cleaning agent compositions
or may also be separately added to these cleaning agent compositions.

Claims

1. A soil release agent comprising a modified hydroxyalkyl cellulose in which a hydroxyalkyl cellulose is bound to at
least one selected from a cationic group and a hydrophobic group including a hydrocarbon group having 4 or more

Table 3

Blending amount of soil release composition 
(parts by mass)

Cleaning rate enhancement (%)

M-HEC-2 Ion -exchanged water
Stainless 

steel
Polyvinyl 
chloride

PA nylon

Example 15 1 99 42 39 38

Comparative 
Example 4 0 100 0 0 0
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carbon atoms.

2. The soil release agent according to claim 1, wherein the hydrophobic group including a hydrocarbon group having
4 or more carbon atoms is represented by the following formula (1):

*-Z-R1 (1)

wherein,
Z represents a single bond or a hydrocarbon group having at least one selected from an oxygen atom and a nitrogen
atom; R1 represents a hydrocarbon group having 4 or more carbon atoms; and * represents a binding position to a
group resulting from eliminating a hydrogen atom from a hydroxy group of a hydroxyalkyl cellulose.

3. The soil release agent according to claim 2, wherein the hydrophobic group represented by the formula (1) includes
at least one selected from a hydrophobic group represented by the following formula (1-1-1), a hydrophobic group
represented by the following formula (1-1-2), a hydrophobic group represented by the following formula (1-2-1), a
hydrophobic group represented by the following formula (1-2-2), a hydrophobic group represented by the following
formula (1-3), and a hydrophobic group represented by the following formula (1-4):

wherein
R11 and R12 each independently represent an alkylene group having 2 to 4 carbon atoms; R1 is synonymous with
R1 in the formula (1); * represents a binding position to a group resulting from eliminating a hydrogen atom from a
hydroxy group of the hydroxyalkyl cellulose; n1 represents an addition molar number of -R11-O-; n2 represents an
addition molar number of -R12-O-; and n1 and n2 are each 0 or more and 30 or less.

4. The soil release agent according to any of claims 1 to 3, wherein the cationic group includes a quaternary ammonium
cation.

5. The soil release agent according to any of claims 1 to 4, wherein the cationic group is represented by the formula
(2-1) or formula (2-2):

wherein,
R21 to R23 each independently represent a hydrocarbon group having 1 or more and 3 or less carbon atoms; X1a-
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represents an anion; t represents an integer of 0 or more and 3 or less; and * represents a binding position to a
group resulting from eliminating a hydrogen atom from a hydroxy group of the hydroxyalkyl cellulose.

6. The soil release agent according to claim 1, wherein the modified hydroxyalkyl cellulose has a group represented
by the following formula (3-1) or (3-2):

wherein,
R31 to R33 each independently represent a hydrocarbon group having 1 or more and 24 or less carbon atoms; at
least one of R31 to R33 represents a hydrocarbon group having 4 or more carbon atoms; X2a- represents an anion;
s represents an integer of 0 or more and 3 or less; and * represents a binding position to a group resulting from
eliminating a hydrogen atom from a hydroxy group of the hydroxyalkyl cellulose.

7. The soil release agent according to any of claims 1 to 6, wherein a weight average molecular weight of the hydroxyalkyl
cellulose is 1,000 or more and 3,000,000 or less.

8. The soil release agent according to any of claims 1 to 7, wherein the modified hydroxyalkyl cellulose is a modified
hydroxyalkyl cellulose in which a hydroxyalkyl cellulose is bound to a cationic group and a hydrophobic group
including a hydrocarbon group having 4 or more carbon atoms.

9. The soil release agent according to any of claims 1 to 8, wherein a degree of substitution of the hydrophobic group
including a hydrocarbon group having 4 or more carbon atoms in the modified hydroxyalkyl cellulose is 0.0001 or
more and 1 or less.

10. The soil release agent according to any of claims 1 to 9, wherein a degree of substitution of the cationic group in
the modified hydroxyalkyl cellulose is 0.001 or more and 1 or less.

11. A soil release composition comprising the soil release agent according to any of claims 1 to 10.
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