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Description

FIELD OF THE INVENTION

[0001] The present invention is in the field of laundry detergents or cleaning compositions. In particular, it relates to
a granular detergent product comprising carboxyl group-containing polymers comprising specific ratios of structural units
derived from: (i) an ether bond-containing monomer, (ii) a sulfonic acid group-containing monomer, and (iii) an acrylic-
based monomer; and having specific weight average molecular weight of from about 20,000 to about 60,000; for improved
and/or enhanced cleaning performance, preferably whiteness maintenance and anti-soil redeposition. Processes for
making and methods of using the laundry detergents and cleaning compositions are also encompassed by the present
invention.

BACKGROUND OF THE INVENTION

[0002] Improved removal/reduction of soils and/or stains (e.g., organic stains), whiteness maintenance, and/or clay
suspension are desirable properties for laundry detergents and cleaning compositions. Typically, the wash water used
with laundry detergents or cleaning compositions, may contain naturally occurring contaminates (e.g., calcium, iron,
barium, bicarbonate, carbonate, oxide, oxylate, sulfate, phosphate, zinc, etc.) that chemically combine in the wash to
form insoluble precipitates. Additionally, the wash water may contain insoluble contaminates (e.g., clay, silica, iron oxides,
etc.) that can settle out of water and deposit on the fabric article and/or various surfaces of the material being cleaned,
during the wash. These precipitates and inert materials can collect on fabric and material surfaces to form residues
and/or deposits, thereby negatively impacting its whiteness appearance, and hence overall cleaning performance.
[0003] Additionally, the current market demands are for laundry products and cleaning compositions with improved
environmental sustainability (e.g., elimination of phosphate builders) and/or energy savings (e.g., formulated for re-used
wash water, for example, re-used water in bathtub) without negatively impacting cleaning performance (e.g., whiteness
maintenance, stain removal, anti-soil redeposition, etc.). This, of course, brings additional challenges since re-used
wash water tends to have disadvantages, such as, increased soil components to fabric/ materials in the re-used wash
water, and elevated water hardness levels as a result of, for example, repeated heating.
[0004] Under high water hardness condition, anionic surfactants bind with the more readily available calcium and/or
magnesium ions to reduce cleaning performance (i.e., reduce deposition inhibiting ability and stain removal). Flocculation
of soil particles also tends to proceed readily in elevated water hardness conditions and leads to graying of the fabric/
material from re-deposition of soils. In particular, the decrease in whiteness will become more dramatic over multi-cycle
washes.
[0005] Further, there are practical challenges of providing sufficient cleaning performance for certain consumer wash
behaviors, for example, dilute wash conditions due to insufficient amounts of laundry detergent or cleaning composition
and/or excessive water volume have been used. Both cost constraints and loading capacity limitations mean that ever
increasing levels of detergent ingredients or cleaning actives into the formulated laundry product or cleaning composition
is not a viable option, but instead, further improvements are needed to meet these needs.
[0006] Typically, acrylate polymers have been useful as effective dispersants for suspension and removal of particu-
lates. For example, Acusol 445™ (Rohm and Haas), a homopolymer of acrylic acid having a molecular weight of 4,500
g/mol, delivers cleaning benefits by adbsorbing to the charged soil surface, through its acrylate functionality, for removal
of the soil from the wash water. However, Acusol 445™’s low molecular weight is insufficient to impart any significant
steric stabilization of primary soil particles in the wash water to prevent aggregation of the soil particles.
[0007] One way to improve acrylate functionality is through modification with non-ionic monomers to ensure sufficient
steric stabilization, while sulfonation is another way to impart more electrostatic stabilization once the polymers absorbs
onto the soil surface. PCT Publications WO2010/024448, Yoneda, A., et al., and WO2010/04468, Dupont, J.S., et al.,
describe carboxyl group-containing polymers as hydrophobic group-containing copolymers comprising certain molar
ratios of: (i) an ether bond-containing monomer, (ii) a carboxylic group-containing monomer, and (iii) a sulfonic acid
group-containing monomer; and having an average molecular weight range of 2,000-200,000, to reduce/prevent sur-
factant precipitation. However, neither application discloses any preferred molecular weight ranges for the polymers
useful for improved soil and stain removal, whiteness maintenance, and/or clay suspension, preferably when formulated
in products for use in dilute and high water hardness wash conditions.
[0008] Therefore, not all conventional carboxyl group-containing polymers and compositions containing these polymers
meet the recent need, that is, high performance in aqueous environment enough. Therefore, further improvements are
required to provide laundry detergents and cleaning compositions comprising polymers suitable to meet the challenge
of environmental sustainability and/or energy efficiency.
[0009] Accordingly, there is a need for a laundry detergent or cleaning composition having superior cleaning perform-
ance than what has existed before. In particular, the laundry detergent or cleaning composition having improved anti-
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soil redeposition and/or whiteness maintenance, sufficient to prevent soil particles and/or aggregates from reattaching
to fabric/ material surfaces being washed, preferably hard water wash conditions and/or over multi-cycle washes.
[0010] The need also exists for a laundry detergent or cleaning composition having improved soil or stain removal
benefit, preferably effective on organic stains.
It is also desirable that the laundry detergent or cleaning composition has sufficient cleaning performance across a range
of consumer wash habits, for example, dilute wash conditions and/or use of recycled wash water.
[0011] US2011/245132 and US2012/157649 relate to compositions comprising polymers.

SUMMARY OF THE INVENTION

[0012] In a first aspect, the present invention is directed to a laundry detergent or cleaning composition comprising a
carboxyl group-containing polymer which exhibit improved anti-soil redeposition ability when formulated in a product,
preferably a laundry detergent product for fabric washing. The inventors identified a carboxyl group-containing polymer
which comprises specific ratios of a structure unit derived from: (i) an ether bond-containing monomer (A), (ii) a structure
unit derived from a sulfonic acid group-containing monomer (B), and a structure unit derived from an acrylic acid-based
monomer (C); and having a specific weight average molecular weight of from about 20,000 to about 60,000; such that
when formulated in the laundry detergent or cleaning composition improves its’ cleaning performance for example,
whiteness maintenance, soil and stain removal, and clay suspension.
[0013] In an embodiment, the laundry detergent or cleaning composition further comprises an adduct of a hydrogen
sulfite to the acrylic acid-based monomer (C), which is suitable as a control for adjusting the molecular weight of the
polymer to the desired level for improving cleaning performance.
[0014] In yet another aspect, the process for making laundry detergent or the cleaning compositions comprising the
carboxyl group-containing polymer efficiently is disclosed.
These and other features of the present invention will become apparent to one skilled in the art upon review of the
following detailed description when taken in conjunction with the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] While the specification concludes with claims particularly pointing out and distinctly claiming the invention, it is
believed that the invention will be better understood from the following description of the accompanying figures wherein:
Fig. 1 shows the impact of weight average molecular weight on whiteness maintenance from Example 4.

DETAILED DESCRIPTION OF THE INVENTION

[0016] As used herein, the articles "a" and "an" when used in a claim, are understood to mean one or more of what
is claimed or described.
[0017] As used herein, the term "cleaning composition" means a liquid or solid composition, and especially includes:
hard surface cleaning composition; hand dishwashing agents or light duty dishwashing agents, especially those of the
high-foaming type; machine dishwashing agents; personal care compositions; pet care compositions; automotive care
compositions; and household care compositions. In one embodiment, the cleaning composition of the present invention
is a hard surface cleaning composition, preferably wherein the hard surface cleaning composition impregnates a non-
woven substrate.
[0018] As used herein, the term "laundry detergent" means a liquid or solid composition, and includes, unless otherwise
indicated, granular or powder-form all-purpose or "heavy-duty" washing agents, especially cleaning detergents as well
as cleaning auxiliaries such as bleach additives or pre-treat types. In one embodiment, the laundry detergent is a solid
laundry detergent composition, and preferably a free-flowing particulate laundry detergent composition (i.e., a granular
detergent product).
[0019] As used herein, the terms "water hardness" or "hardness-tolerant" means uncomplexed calcium (i.e., Ca2+)
arising from water and/or soils on dirty fabrics/materials; more generally and typically, "water hardness" also includes
other uncomplexed cations (e.g., Mg2+) having the potential to precipitate under alkaline conditions, and tends to diminish
the surfactancy and cleaning capacity of surfactants. Further, the terms "high water hardness" or "elevated water hard-
ness" can be used interchangeably and are relative terms for the purposes of the present invention, and are intended
to mean at least "12 grams per gallon water (gpg, "American grain hardness" units) of calcium ion".
[0020] As used herein, the term "average molecular weight" refers to the average molecular weight of the polymer
chains in a polymer composition. Further, the "weight average molecular weight" ("Mw") may be calculated using the
equation: 
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[0021] Where Ni is the number of molecules having a molecular weight Mi. The weight average molecular weight must
be measured by the method described in the Test Methods section.
[0022] As used herein, the term "whiteness maintenance" means the ability of the carboxyl group-containing polymers
or laundry detergent or cleaning composition comprising the polymers of the present invention to prevent or reduce the
whiteness loss on clean fabrics/material surfaces associated with washing.
[0023] As used herein, the term "anti-soil redeposition" means the ability of the polymer to prevent soil components
from reattaching to fibers or materials in washing treatment using water. In the context of high hardness water conditions,
the anti-soil redeposition ability, preferably, needs to be better than existing polyacrylate polymers, having lower molecular
weight ranges, to achieve improved cleaning performance, for example, enhanced whiteness maintenance, must be
measured by the method described in the Test Methods section.
[0024] As used herein, the term "organic stains" means stains derived from clay, proteinaceous and oxidizable soils,
preferably in the presence of transition metal impurities.
[0025] It is understood that the assays disclosed in the Test Methods section of the present application must be used
to determine the respective values of the parameters of the present invention, as such an invention is described and
claimed herein.
[0026] Specifically, the present invention provides a laundry detergent or cleaning composition comprising a carboxyl
group-containing polymer including: a structure unit (a) derived from an ether bond-containing monomer (A) represented
by the formula (1) shown below; a structure unit (b) derived from a sulfonic acid group-containing monomer (B); and a
structure unit (c) derived from an acrylic acid-based monomer (C). The structure unit (a) is present at a level of from
about 0.5% to about 10% by mass based on 100% by mass of all structure units derived from all monomers in the
carboxyl group-containing polymer; the structure unit (b) is present at a level of from about 0.5% to about 30% by mass
based on 100% by mass of all the structure units derived from all the monomers in the carboxyl group-containing polymer;
and the structure unit (c) is present at a level of from about 55% to about 99% by mass based on 100% by mass of all
the structure units derived from all the monomers in the carboxyl group-containing polymer. The carboxyl group-containing
polymer has a weight average molecular weight of from about 20,000 to about 60,000.

[0027] In the formula (1), R0 represents a hydrogen atom or a methyl group; R1 represents a CH2 group, a CH2CH2
group, or a direct bond; X represents a hydroxyl group or a group represented by the following formula (2) or (3):
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wherein R2s, which may be the same or different, represent a C2-C4 alkylene group; n represents an average
addition number of moles of an oxyalkylene group (-O-R2-) and is 0 to 5; and R3, R4 and R5 independently represent
a C1-C4 alkyl group;
Y represents a hydroxyl group or a group represented by the formula (2) or (3); and one of X and Y is a hydroxyl
group and the other is a group represented by the formula (2) or (3).

[0028] The present invention also provides a laundry detergent or cleaning composition comprising the carboxyl group-
containing polymer composition, as described herein above, and an adduct of a hydrogen sulfite to the acrylic acid-
based monomer (C). The adduct is present at a level of from about 0.01% to about 1.5% by mass based on 100% by
mass of the solids content of the carboxyl group-containing polymer composition.

Carboxyl Group-Containing Polymer

[0029] The carboxyl group-containing polymer (hereinafter, can also be referred to as the "polymer") includes a structure
unit (a) at a level of from about 0.5% to about 15% by mass, a structure unit (b) at a level of from about 0.5% to about
30% by mass, and a structure unit (c) at a level of from about 55% to about 99% by mass based on 100% by mass of
all structure units derived from all monomers in the carboxyl group-containing polymer (hereinafter, also referred to as
"all the structure units"). The structure unit (a) is derived from an ether bond-containing monomer (A), the structure unit
(b) is derived from a sulfonic acid group-containing monomer (B), and the structure unit (c) is derived from an acrylic
acid-based monomer (C). The weight average molecular weight of the carboxyl group-containing polymer is 20,000 to
60,000.

Ether Bond-Containing Monomer (A)

[0030] The carboxyl group-containing polymer of the present invention is a polymer essentially including a structure
unit (a) derived from an ether bond-containing monomer (A) (hereinafter, also referred to as "monomer (A)").
[0031] The structure unit (a) derived from an ether bond-containing monomer (A) is represented by the formula (1),
and corresponds to a structure unit derived from a later-described ether bond-containing monomer (A) represented by
the formula (4) in which the carbon-carbon double bond is converted to a single bond.

[0032] In the formula (1), R0 represents a hydrogen atom or a methyl group; R1 represents a CH2 group, a CH2CH2
group, or a direct bond; X represents a hydroxyl group or a group represented by formula (2) or (3); Y represents a
hydroxyl group or a group represented by the formula (2) or (3); and one of X and Y is a hydroxyl group and the other
is a group represented by the formula (2) or (3).
[0033] In the formulas (2) and (3), R2s, which may be the same or different, represent a C2-C4 alkylene group; n
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represents an average addition number of moles of an oxyalkylene group (-OR2-) and is 0 to 5; and R3, R4 and R5

independently represent a C1-C4 alkyl group.
[0034] Due to the presence of the hydrophobic group represented by the formula (2) or (3), the structure unit (a) has
adsorbability to soils attached on fibers and the like. Additionally, due to the presence of the structure unit (a), the carboxyl
group-containing polymer has adsorbability to hydrophobic soils and exhibit notable anti-soil redeposition ability against
hydrophobic soils.
[0035] Examples of the ether bond-containing monomer (A) include monomers represented by the formula (4).

[0036] In the formula (4), R0, R1, X, and Y are all defined as above for the formula (1). When R1 in the formula (4)
represents a direct bond, H2C=C(R0)-R1-O- in the formula (4) is H2C=C(R0)-O-. The same applies to the formula (1).
[0037] H2C=C(R0)-R1- is a methallyl group when R0 and R1 are a methyl group and a CH2 group, respectively.
H2C=C(R0)-R1- is an isoprenyl group when R0 and R1 are a methyl group and a CH2CH2 group, respectively.
H2C=C(R0)-R1- is an isopropenyl group when R0 and R1 are a methyl group and a direct bond, respectively.
H2C=C(R0)-R1- is an allyl group when R0 and R1 are a hydrogen atom and a CH2 group, respectively. H2C=C(R0)-R1-
is a butenyl group when R0 and R1 are a hydrogen atom and a CH2CH2 group, respectively. H2C=C(R0)-R1- is a vinyl
group when R0 and R1 are a hydrogen atom and a direct bond, respectively.
[0038] H2C=C(R0)-R1- is preferably an isoprenyl group, a methallyl group, an allyl group, or a vinyl group. In terms of
improvement in polymerizability, H2C=C(R0)-R1- is more preferably an isoprenyl group, a methallyl group, or an allyl
group, and still more preferably an isoprenyl group or a methallyl group.
[0039] X and Y in the formulas (1) and (4) independently represent a hydroxyl group or a group represented by the
formula (2) or (3). One of X and Y is a hydroxyl group, and the other is a group represented by the formula (2) or (3).
[0040] R2s in the formulas (2) and (3) may be the same or different and represent a C2-C4 alkylene group. Examples
of C2-C4 alkylene groups include ethylene, propylene, and butylene groups. In terms of improvement in polymerizability
of the ether bond-containing monomer (A), C2-C3 alkylene groups such as ethylene and propylene groups are preferable.
One or more of the alkylene groups may be included.
[0041] The number n in the formulas (2) and (3) represents an average addition number of moles of the oxyalkylene
group (-O-R2-) and is 0 to 5. In terms of detergency and/or cleaning performance against muddy soils, n is preferably 0
to 4, more preferably 0 to 3, still more preferably 0 to 2, particularly preferably 0 or 1, and most preferably 0.
[0042] R3, R4, and R5 in the formulas (2) and (3) independently represent a C1-C4 alkyl group. Examples of C1-C4
alkyl groups include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, and t-butyl groups. These C1-C4 alkyl groups
may have a substituent(s). Examples of substituents include amino and hydroxyl groups. Particularly, methyl, ethyl, and
butyl groups are preferable and butyl group is more preferable in terms of improvement in anti-soil redeposition ability
and whiteness maintenance of the polymer.
[0043] R4 and R5 in the formula (3) may be linked to each other, thereby forming a ring. In this case, in order to stabilize
the ring structure, the ring structure formed by the nitrogen atom, R4 and R5 is preferably a 3- to 7-membered ring, that
is, the total number of carbon atoms of R4 and R5 is preferably 2 to 6.
[0044] Examples of the combination of X and Y (written in this order) include a hydroxyl group and a group represented
by the formula (2); a hydroxyl group and a group represented by the formula (3); a group represented by the formula
(2) and a hydroxyl group; and a group represented by the formula (3) and a hydroxyl group. In terms of improvement in
the anti-soil redeposition ability of the polymer, X and Y are preferably a hydroxyl group and a group represented by the
formula (2), respectively, or a hydroxyl group and a group represented by the formula (3), respectively, and more
preferably a hydroxyl group and a group represented by the formula (2), respectively.
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[0045] As used herein, the phrase "carboxyl group-containing polymer comprising a structure unit (a) derived from an
ether bond-containing monomer (A)" means that the prepared polymer contains a structure unit represented by the
formula (1). Specifically, the "structure unit (a) derived from an ether bond-containing monomer (A)" herein is intended
to include structure units introduced in a step before a polymerization reaction and structure units introduced in a step
after a polymerization reaction, and refers to, for example, a structure unit that is incorporated in the polymer by syn-
thesizing the ether bond-containing monomer (A), and then copolymerizing the ether bond-containing monomer (A) with
another monomer, or a structure unit that is completed by forming the main chain of the carboxyl group-containing
polymer by copolymerization, and then introducing a side chain of a specific structure thereto.
[0046] The carboxyl group-containing polymer of the present invention may include only one structure unit (a) or may
include two or more structure units (a).
[0047] The structure unit (a) is contained at a level of from about 0.5% to about 10% by mass based on 100% by mass
of all the structure units derived from all the monomers in the carboxyl group-containing polymer (i.e., the total amount
of the structure unit (a), and structure units (b), (c) and (e) as described below). The polymer of the present invention
which includes the structure unit (a) at a level within this range is capable of successfully interacting with soil components
when used as a detergent builder and the like. Therefore, the polymer can disperse soil particles by the interaction and
exhibit improved anti-soil redeposition ability and whiteness maintenance, preferably for multi-cycle washes. Additionally,
the polymer can have improved compatibility with surfactants.
[0048] The level of the structure unit (a) is preferably from about 1% to about 9% by mass, more preferably from about
2% to about 8% by mass, and still more preferably from about 3% to about 7% by mass.
[0049] The method for preparing the ether-bond containing monomer (A) is not particularly limited, and any suitable
method can be used for the preparation. A preparation method for reacting the epoxy ring of a compound having a
carbon-carbon double bond and an epoxy ring with the hydroxyl group and/or the amino group of a compound having
a C1-C4 alkyl group and a hydroxyl group and/or an amino group is mentioned as an example of a simple method for
the preparation. Examples of the compound having a carbon-carbon double bond and an epoxy ring include (meth)allyl
glycidyl ether and glycidyl vinyl ether. Examples of the compound having a C1-C4 alkyl group and a hydroxyl group
and/or an amino group include methanol, ethanol, isopropanol, n-butanol, di-n-isopropylamine, and di-n-butylamine.
The reaction may be carried out in the absence of catalysts or may be carried out in the presence of an acidic catalyst
such as trifluoroboron or a basic catalyst such as sodium hydroxide or potassium hydroxide.

Sulfonic Acid Group-Containing Monomer (B)

[0050] The carboxyl group-containing polymer of the present invention is a polymer essentially including a structure
unit (b) derived from a sulfonic acid group-containing monomer (B) (hereinafter, also referred to as "monomer (B)") as well.
[0051] Examples of the sulfonic acid group-containing monomer (B) include compounds having a carbon-carbon
double bond and a sulfonic acid (salt) group. Specific examples thereof include vinylsulfonic acid, styrenesulfonic acid,
(meth)allylsulfonic acid, 3-(meth)allyloxy-2-hydroxypropanesulfonic acid, 3-(meth)allyloxy-1-hydroxypropanesulfonic ac-
id, 2-(meth)allyloxyethylenesulfonic acid, 2-acrylamide-2-methylpropanesulfonic acid, and salts of these. In order to
more successfully ensure the effect of the present invention enough, 3-(meth)allyloxy-2-hydroxypropanesulfonic acid
and salts thereof are preferable, and 3-allyloxy-2-hydroxypropanesulfonic acid and the sodium salt thereof are more
preferable.
[0052] Examples of the structure unit (b) include a structure derived from a monomer (B) in which the carbon-carbon
double bond is converted to a single bond (at least one carbon-carbon double bond is converted to a single bond if two
or more double bonds are present). Preferred examples of the monomer (B) include those represented by the following
formula (5), and preferred examples of the structure unit (b) include those represented by the following formula (6).
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[0053] In the formula, R6 represents a hydrogen atom or a methyl group; R7 represents a CH2 group, a CH2CH2 group,
or a direct bond; R8 and R9 independently represent a hydroxyl group or -SO3Z; Z represents a hydrogen atom, a metal
atom, an ammonium group, or an organic amine group; and at least one of R8 and R9 is -SO3Z.

[0054] In the formula, R6, R7, R8, and R9 are defined as above. Due to the presence of the structure unit (b), the
carboxyl group-containing polymer can act as a high-performance dispersant for tough soils, and exhibit enhanced anti-
soil redeposition ability against hydrophobic soils and improved whiteness maintenance.
[0055] R6 in the formulas (3) and (4) represents a hydrogen atom or a methyl group, and is preferably a hydrogen atom.
[0056] R7 represents a CH2 group, a CH2CH2 group, or a direct bond, and is preferably a CH2 group.
[0057] R8 and R9 independently represent a hydroxyl group or -SO3Z, and at least one of R8 and R9 is -SO3Z. In a
preferred embodiment, only one of R4 and R5 is -SO3Z.
[0058] Z represents a hydrogen atom, a metal atom, an ammonium group, or an organic amine group.
[0059] In the case that Z is a metal atom, an ammonium group, or an organic amine group, -SO3Z is a metal salt, an
ammonium salt, or an organic amine salt of sulfonic acid.
[0060] Examples of metal atoms and organic amines for Z include the same metal atoms and organic amines listed
below for R10 described below. Z is preferably a hydrogen atom, an alkali metal atom, or an ammonium group, more
preferably a hydrogen atom, sodium, or potassium, and still more preferably a hydrogen atom or sodium.
[0061] As used herein, the phrase "carboxyl group-containing polymer comprising a structure unit (b) derived from a
sulfonic acid group-containing monomer (B)" means that the prepared polymer contains a structure unit represented by
the formula (6). Specifically, the "structure unit (b) derived from a sulfonic acid group-containing monomer (B)" herein
is intended to include structure units introduced in a step before a polymerization reaction and structure units introduced
in a step after a polymerization reaction, and refers to, for example, a structure unit that is incorporated in the polymer
by synthesizing the sulfonic acid group-containing monomer (B), and then copolymerizing the sulfonic acid group-
containing monomer (B) with another monomer, or a structure unit that is completed by forming the main chain of the
carboxyl group-containing polymer by copolymerization, and then introducing a side chain of a specific structure thereto.
[0062] The carboxyl group-containing polymer of the present invention may include only one structure unit (b) or two
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or more structure units (b).
[0063] The structure unit (b) is contained at a level of from about 0.5% to about 25% by mass based on 100% by mass
of all the structure units derived from all the monomers in the carboxyl group-containing polymer (i.e., the total amount
of the structure units (a) and (b) and structure units (c) and (e) described below). The polymer of the present invention
which includes the structure unit (b) at a level within this range is capable of successfully interacting with soil components
when used as a detergent builder and the like. Therefore, the polymer can disperse soil particles by the interaction and
exhibit enhanced anti-soil redeposition ability and whiteness maintenance, preferably for multi-cycle washes.
[0064] The level of the structure unit (b) is preferably from about 1% to about 23% by mass, more preferably from
about 3% to about 22% by mass, and still more preferably from about 5% to about 21% by mass.
[0065] In the present invention, when the mass ratio (% by mass) of the structure unit (b) to all the structure units
derived from all the monomers in the carboxyl group-containing polymer is calculated, the structure unit (b) is treated
as its corresponding acid. In the case of a structure unit derived from sodium 3-allyloxy-2-hydroxypropanesulfonate, the
mass ratio (% by mass) of the structure unit derived from the corresponding acid (3-allyloxy-2-hydroxypropanesulfonic
acid) is calculated. Likewise, when the mass ratio (% by mass) of the sulfonic acid group-containing monomer (B) to all
the monomers is calculated, the sulfonic acid group-containing monomer (B) is treated as its corresponding acid. For
example, to determine the mass ratio of sodium 3-allyloxy-2-hydroxypropanesulfonate, the mass ratio (% by mass) of
the corresponding (3-allyloxy-2-hydroxypropanesulfonic acid) is calculated instead.
[0066] The method for preparing the sulfonic acid group-containing monomer (B) is not particularly limited, and any
suitable method can be used for the preparation. For example, a method for adding a hydrogen sulfite to the glycidyl
group of (meth)allylglycidyl ether is mentioned as an example of a simple method for the preparation.

Acrylic Acid-Based Monomer (C)

[0067] The carboxyl group-containing polymer herein is a polymer essentially including the structure unit (c) derived
from an acrylic acid-based monomer (C) (hereinafter, also simply referred to as "monomer (C)") as well.
[0068] Examples of the acrylic acid-based monomer (C) herein include monomers represented by the formula (7):

wherein R10 represents a hydrogen atom, a metal atom, an ammonium group, or an organic amine group.
[0069] Examples of the structure unit (c) derived from an acrylic acid-based monomer (C) include a structure derived
from a monomer (C) in which the carbon-carbon double bond is converted to a single bond. Specific examples thereof
are those represented by the formula (8):

wherein R10 is defined as above. Due to the presence of the structure unit (c), the carboxyl group-containing polymer
can act as a high-performance dispersant and exhibit enhanced anti-soil redeposition ability against hydrophobic soils
and whiteness maintenance, preferably for multi-cycle washes.
[0070] When R10 in the formulas (7) and (8) is a metal atom, an ammonium group, or an organic amine group, the
acrylic acid-based monomer (C) is a metal salt, an ammonium salt, or an organic amine salt of acrylic acid.
[0071] Examples of metal atoms for R10 in the formulas (7) and (8) include alkali metal atoms such as lithium, sodium,
and potassium; and alkaline earth metal atoms such as magnesium and calcium; and aluminum and iron.
[0072] Examples of organic amines for R10 include alkanolamines such as monoethanolamine, diethanolamine, and
triethanolamine; alkylamines such as monoethylamine, diethylamine, and triethylamine; and polyamines such as ethyl-
enediamine and triethylenediamine.
[0073] R10 is preferably a hydrogen atom, an alkali metal, or an ammonium group because they have a greater effect
of improving the anti-soil redeposition ability of the polymer. R10 is more preferably a hydrogen atom, sodium, potassium,
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or an ammonium group, and still more preferably a hydrogen atom or sodium.
[0074] Specific examples of the acrylic acid-based monomer (C) include acrylic acid and salts thereof. The acrylic
acid-based monomer (C) is preferably acrylic acid or the sodium salt thereof.
[0075] The phrase "carboxyl group-containing polymer comprising a structure unit (c) derived from an acrylic acid-
based monomer (C)" means that the prepared polymer contains a structure unit represented by the formula (8). Spe-
cifically, the "structure unit (c) derived from an acrylic acid-based monomer (C)" herein is intended to include structure
units introduced in a step before a polymerization reaction and structure units introduced in a step after a polymerization
reaction, and refers to, for example, a structure unit that is incorporated in the polymer by synthesizing the acrylic acid-
based monomer (C), and then copolymerizing the acrylic acid-based monomer (C) with another monomer, or a structure
unit that is completed by forming the main chain of the carboxyl group-containing polymer by copolymerization, and then
introducing a side chain of a specific structure thereto.
[0076] The carboxyl group-containing polymer of the present invention may include only one structure unit (c) or may
include two or more structure units (c).
[0077] The structure unit (c) is contained at a level of from about 55% to about 99% by mass based on 100% by mass
of all the structure units derived from all the monomers in the carboxyl group-containing polymer (i.e. the total amount
of the structure units (a), (b) and (c) and structure unit(s) (e) described below). The polymer of the present invention
which includes the structure unit (c) at a level within this range is capable of successfully interacting with soil components
when used as a detergent builder and the like. Therefore, the polymer can disperse soil particles by the interaction and
exhibit improved anti-soil redeposition ability and whiteness maintenance, preferably for multi-cycle washes.
[0078] The level of the structure unit (c) is preferably from about 68% to about 98% by mass, more preferably from
about 70% to about 95% by mass, and still more preferably from about 72% to about 92% by mass.
[0079] In the present invention, when the mass ratio (% by mass) of the structure unit (c) to all the structure units
derived from all the monomers in the carboxyl group-containing polymer is calculated, the structure unit (c) is treated
as its corresponding acid. In the case of the structure unit -CH2-CH(COONa)- derived from sodium acrylate, the mass
ratio (% by mass) of the structure unit derived from the corresponding acid (acrylic acid), that is, the mass ratio (% by
mass) of the structure unit -CH2-CH(COOH)- is calculated. Likewise, when the mass ratio (% by mass) of the acrylic
acid-based monomer (C) to all the monomers is calculated, the acrylic acid-based monomer (C) is treated as its corre-
sponding acid. For example, to determine the mass ratio of sodium acrylate, the mass ratio (% by mass) of the corre-
sponding acid (acrylic acid) is calculated instead.
[0080] The method for preparing the acrylic acid-based monomer (C) is not particularly limited.

Other Monomers

[0081] The carboxyl group-containing polymer of the present invention may include structure unit(s) (e) derived from
other monomer(s) (E) (monomer(s) other than the ether bond-containing monomer (A), the sulfonic acid group-containing
monomer (B), and the acrylic acid-based monomer (C)). The carboxyl group-containing polymer may contain only one
structure unit (e) or two or more structure units (e).
[0082] The other monomer(s) (E) (hereinafter, also referred to as monomer(s) (E)) are not particularly limited, provided
that they are copolymerizable with the monomers (A), (B), and (C). Appropriate ones can be selected by considering
desired effects.
[0083] Specific examples of other monomers (E) include carboxyl group-containing monomers other than the monomer
(C) such as methacrylic acid, maleic acid, crotonic acid, itaconic acid, 2-methyleneglutaric acid, and salts of these;
polyalkylene glycol chain-containing monomers such as monomers obtained by adding alkylene oxides to unsaturated
alcohols (e.g., (meth)allylalcohol, isoprenol) and (meth)acrylic acid esters of alkoxyalkylene glycols; vinyl aromatic com-
pound-based monomers having a heterocyclic aromatic hydrocarbon group such as vinyl pyridine and vinyl imidazole;
amino group-containing monomers such as dialkylaminoalkyl (meth)acrylates (e.g., dimethylaminoethyl acrylate, dimeth-
ylaminoethyl methacrylate, dimethylaminopropyl acrylate), dialkylaminoalkyl (meth)acrylamides (e.g., dimethylaminoe-
thyl acrylamide, dimethylaminoethyl methacrylamide, dimethylaminopropyl acrylamide), allylamines including dial-
lylamine and diallylalkylamines (e.g., diallyldimethylamine), and quaternized compounds of these; N-vinyl monomers
such as N-vinyl pyrrolidone, N-vinylformamide, N-vinylacetamide, N-vinyl-N-methylformamide, N-vinyl-N-methylaceta-
mide, and N-vinyloxazolidone; amide-based monomers such as (meth)acrylamide, N,N-dimethylacrylamide, and N-
isopropylacrylamide; hydroxyl group-containing monomers such as (meth)allylalcohol and isoprenol; alkyl (meth)acr-
ylate-based monomers such as butyl(meth)acrylate, 2-ethylhexyl (meth)acrylate, and dodecyl (meth)acrylate; hydroxy-
alkyl (meth)acrylate-based monomers such as 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl (meth)acrylate, 2-hy-
droxybutyl (meth)acrylate, 4-hydroxybutyl (meth)acrylate, and 2-hydroxyhexyl (meth)acrylate; vinylaryl monomers such
as styrene, indene, and vinylaniline; and isobutylene and vinyl acetate.
[0084] The quaternized compounds can be obtained by the reaction between the amino group-containing monomers
and common quaternizing agents. Examples of the quaternizing agents include alkyl halides and dialkyl sulfates.
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[0085] The structure units (e) derived from other monomers (E) refer to structure units derived from the monomers
(E) in each of which the carbon-carbon double bond is converted to a single bond (at least one carbon-carbon double
bond is converted to a single bond if two or more double bonds are present).
[0086] As used herein, the phrase "carboxyl group-containing polymer comprising structure unit(s) (e) derived from
other monomer(s) (E)" means that the prepared polymer contains structure unit(s) in which the unsaturated double bond
in the monomer(s) (E) is converted to a single bond.
[0087] The level of the structure unit(s) (e) derived from other monomer(s) (E), which are optional components, is
preferably from about 0% to about 34% by mass based on 100% by mass of all the structure units derived from all the
monomers in the carboxyl group-containing polymer (i.e., the total amount of the structure units (a), (b), (c), and (e)).
The level is more preferably from about 0% to 10% by mass, still more preferably from about 0% to about 5% by mass,
and particularly preferably 0% by mass.
[0088] In the case that the structure unit (e) is a structure unit derived from an amino group-containing monomer, the
mass ratio of this structure unit to all the structure units derived from all the monomers and the mass ratio of the amino
group-containing monomer to all the monomers are calculated by treating the structure unit and the monomer as the
corresponding unneutralized amine. For example, in the case that the other monomer (E) is vinylamine hydrochloride,
the mass ratio (% by mass) of its corresponding unneutralized amine, that is, the mass ratio of vinylamine is calculated
instead.
[0089] The mass ratios (% by mass) of quaternized amino group-containing monomers and structure units derived
from these are calculated without counting the mass of counteranions.
[0090] In the case that the structure unit (e) is a structure unit derived from an acid group-containing monomer, the
mass ratio (% by mass) of the structure unit to all the structure units derived from all the monomers is calculated by
treating the structure unit as its corresponding acid. The mass ratio (% by mass) of the acid group-containing monomer
to all the monomers is also calculated by treating the monomer as its corresponding acid.

Physical Properties of Carboxyl Group-Containing Polymer

[0091] The laundry detergent or cleaning composition of the present invention comprising a carboxyl group-containing
polymer, wherein the polymer comprises the structure units (a), (b), and (c) at specific levels defined above, and optionally,
contains the structure unit(s) (e) at a specific level defined above. These structure units may be arranged in either a
block or random fashion.
[0092] Molecular weight is one of the most important factors that controls both the confirmation and adsorption behavior
of polymers onto particular soil surfaces. Typically, increasing molecular weight, especially above 60,000, would tend
to increase the deposition of the polymer/soil complex and/or polymer/Ca2+ precipitate on fabric/ material surface leading
to residue issues. With too high number-weight average molecular weight, the carboxyl group-containing polymer will
have high viscosity and therefore will be difficult to handle. Conversely, with too low number-weight average molecular
weight, the anti-soil redeposition ability may not be provided, especially for elevated hardness water wash conditions.
[0093] In this case, the inventors learned unexpectedly that increasing the molecular weight of the carboxyl group-
containing polymer, within certain ranges, did not negatively impact the residue deposition profile of the polymers. Further,
the inventors discovered that the increased molecular weight of the carboxyl-group containing polymers lead to improved
soil dispersion and when formulated into laundry detergents or cleaning composition delivered enhanced whiteness
maintenance as compared to similar polyacrylate polymers having lower molecular weight ranges.
[0094] Without wishing to be bound by theory, it is expected that low molecular weight highly water soluble carboxyl-
group containing polymers have a low interaction energy at the soil-polymer surface interface and poor adsorption
compared to high molecular weight highly water soluble carboxyl-group containing polymers. Furthermore, high molecular
weight carboxyl group-containing polymers that effectively adsorb and anchors on to the soil surface, electrostatically
and sterically stabilizes the soil/detergent residue. Once the soil is stabilized in the wash solution re-deposition on clean
fabric is prevented.
[0095] While the carboxyl group-containing polymer has the weight average molecular weight range of from about
20,000 to about 60,000, within that range it is not particularly limited, and suitable molecular weights can be appropriately
determined, considered desired cleaning performance, such as, for example, improved anti-soil redeposition, clay sus-
pension, whiteness maintenance and/or stain removal, for the laundry detergent or cleaning composition of the present
invention.
[0096] If the weight average molecular weight is in this range, the anti-soil redeposition ability is improved and the
whiteness maintenance is enhanced when the polymer is formulated in the laundry detergent or cleaning composition.
The weight average molecular weight is preferably from about 30,000 to about 50,000, more preferably from about
33,000 to about 42,000, even more preferably from about 35,000 to about 40,000, and most preferably from about 36,000
to about 39,000.
[0097] Additionally, the inventors have found that carboxyl group-containing polymers having too high weight average
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molecular weight (i.e., > 60,000) tended to have too high viscosity and therefore will be difficult to handle across a range
of manufacturing conditions. With too low weight average molecular weight (i.e., < 19,000), however, the inventors found
that the laundry detergent or cleaning compositions comprising those carboxyl group-containing polymers did not provide
sufficient, preferably, enhanced/improved, anti-soil redeposition and whiteness maintenance benefits.
[0098] The weight average molecular weight of the carboxyl group-containing polymer herein was determined by the
method and conditions as described in the assay from the Test Methods section.
[0099] The carboxyl group-containing polymer and the laundry detergent or cleaning composition comprising the
polymer of the present invention have improved anti-soil redeposition ability, and preferably have an anti-soil redeposition
ratio of from about 37.0% to about 46.0%, preferably from about 37.5% to about 45.0%, and more preferably from about
37.5% to about 39.0%. The anti-soil redeposition ratio can be measured by the procedure described in the Anti-Soil
Redeposition Ability Test as described herein .
[0100] Further, the carboxyl group-containing polymer and the laundry detergent or cleaning composition comprising
the polymer of the present invention have improved whiteness maintenance performance, as demonstrated by a white-
ness index measurement of from 2.0 or greater, preferably from 3.0 or greater, more preferably 4.0 or greater, and even
more preferably 5.0 or greater, according to the Whiteness Maintenance Assay as described herein.
[0101] Alternatively, the carboxyl group-containing polymer and the laundry detergent or cleaning composition com-
prising the polymer of the present invention have at least 6% Whiteness Maintenance Effect (WME), preferably at least
8% WME, more preferably at least 10% WME, even more preferably 12% WME, and most preferably at least 20% WME,
whereby the %WME is defined as described herein.
[0102] Given the enhanced anti-soil redeposition ability, the carboxyl group-containing polymer and the laundry de-
tergent or cleaning composition comprising the polymer of the present invention can deliver sufficient whiteness main-
tenance performance, when used in a wash solution comprising the carboxyl group-containing polymer at a concentration
of less than about 40 ppm, preferably less than about 30 ppm, more preferably less than about 20 ppm, and even more
preferably less than about 10 ppm.

Method for Preparing Carboxyl Group-Containing Polymer

[0103] The carboxyl group-containing polymer of the present invention can be prepared by copolymerizing monomer
materials which essentially include specific amounts of an ether bond-containing monomer (A) represented by the formula
(4), a sulfonic acid group-containing monomer (B) represented by the formula (5), and an acrylic acid-based monomer
(C) represented by the formula (7) and, optionally, include a specific amount of other monomer(s) (E).
[0104] In the method for preparing the carboxyl group-containing polymer of the present invention, the amounts of the
respective monomers used in the polymerization are specifically as follows. The amount of the monomer (A) is from
about 0.5% to about 15% by mass, the amount of the monomer (B) is from about 0.5% to 30% by mass, and the amount
of the monomer (C) is from about 55% to about 99% by mass based on 100% by mass of all the monomers (the monomers
(A), (B), (C), and (E)).
[0105] Use of the monomer (A) in an amount of less than about 0.5% by mass may result in reduced adsorbability to
hydrophobic soils, and therefore may result in reduced anti-soil redeposition ability, whiteness maintenance, particularly
over multi-cycle washes, and detergency against hydrophobic soils. Use of the monomer (B) in an amount of less than
about 0.5% by mass may result in poor anti-soil redeposition ability against hydrophilic soils leading to increase gray
deposits on the washed surfaces. Use of the monomer (C) in an amount of less than about 55% by mass may result in
reduced anti-soil redeposition ability and detergency against hydrophilic soils.
[0106] The amounts of the monomers (A), (B), and (C) are preferably from about 1% to about 9% by mass, from about
1% to about 23% by mass, and from about 68% to about 98% by mass, respectively, more preferably from about 2%
to about 8% by mass, from about 3% to about 22% by mass, and from about 70% to about 95% by mass, respectively,
and still more preferably from about 3% to about 7% by mass, from about 5% to about 21% by mass, and from about
72% to about 92% by mass, respectively.
[0107] In addition, the monomer(s) (E) may be used in an amount of from about 0% to about 34% by mass based on
the 100% by mass of all the monomers (the monomers (A), (B), (C), and (E)). The amount is more preferably from about
0% to about 10% by mass, still more preferably from about 0% to about 5% by mass, and particularly preferably 0% by
mass.
[0108] The polymerization method to obtain the carboxyl group-containing polymer of the present invention is not
particularly limited, and a common polymerization method or a modified method thereof can be used. Examples of
polymerization methods include radical polymerization. Specific examples thereof include oil-in-water emulsion polym-
erization, water-in-oil emulsion polymerization, suspension polymerization, dispersion polymerization, precipitation po-
lymerization, solution polymerization, aqueous solution polymerization, and bulk polymerization. Among these polym-
erization methods, solution polymerization is preferable because it is a highly safe method and provides production
(polymerization) cost savings.
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[0109] In the case of solution polymerization, the monomers are polymerized in a solvent. The solvent may be one
consisting of an organic solvent but is preferably one containing water. The solvent preferably contains at least 50% by
mass of water based on the total amount (100% by mass) of the solvent, and the amount of water is more preferably at
least 80% by mass. In particular, 100% by mass of water is preferable. Examples of organic solvents that can be used
alone or in combination with water include aqueous organic solvents such as lower alcohols (e.g., ethanol, isopropanol),
amides (e.g., N,N-dimethylformamide), ethers (e.g., diethyl ether, dioxane), glycol, glycerin, and polyethylene glycols.
[0110] Only one solvent may be used alone, or two or more solvents may be used in combination. The amount of the
solvent is preferably 40 to 300 parts by mass, more preferably 45 to 200 parts by mass, and further more preferably 50
to 150 parts by mass per 100 parts by mass of all the monomers (the monomers (A), (B), (C), and (E)). The use of the
solvent in an amount of less than 40 parts by mass per 100 parts by mass of all the monomers may result in production
of a polymer with a high molecular weight. The use of the solvent in an amount of more than 300 parts by mass per 100
parts by mass of all the monomers may result in a low concentration of the resulting polymer, and therefore a step for
removing the solvent may be required in some cases.
[0111] A portion or all of the solvent is charged in a reaction vessel at an initial stage of the polymerization, and a
remaining portion of the solvent may be added (e.g., drop-wise) to the reaction system during the polymerization reaction.
Alternatively, the monomers and agents such as a polymerization initiator may be dissolved in the solvent and this
solution containing these components may be added (e.g., drop-wise) to the reaction system.
[0112] The reaction by solution polymerization is not particularly limited and may be carried out in a common way.
The reaction is typically carried out, for example, by charging the solvent in the reaction system, and adding drop-wise
containing the monomers and a polymerization initiator (hereinafter, also referred to as "initiator"). In such a case, the
concentration of each solution to be added drop-wise is not particularly limited, and may be appropriately determined.
[0113] For example, in the case that the monomers and an initiator are added drop-wise to the solvent set in the
reaction system, the monomer (A), the monomer (B), the monomer (C), the monomer(s) (E) (if necessary), the initiator,
and other additives (if necessary) may be dissolved in solvents, respectively, or may be used as they are without dissolving
in solvents, and the polymerization may be carried out by adding (drop-wise) the solutions to the reaction system during
the polymerization in an appropriate manner. In this case, a portion or all of the monomer (A) may be charged in the
reaction system before the start of the polymerization.
[0114] Polymerization Initiator: In the preparation method, commonly used polymerization initiators may be used.
Specifically, suitable examples thereof include hydrogen peroxide; persulfates such as sodium persulfate, potassium
persulfate, and ammonium persulfate; azo compounds such as 2,2’-azobis(2-amidinopropane) hydrochloride, 4,4’-azo-
bis-4-cyanovaleric acid, azobis isobutyronitrile, and 2,2’-azobis(4-methoxy-2,4-dimethylvaleronitrile); and organic per-
oxides such as benzoyl peroxide, lauroyl peroxide, peracetic acid, di-t-butyl peroxide, and cumene hydroperoxide.
Hydrogen peroxide, persulfates, and 2,2’-azobis(2-amidinopropane) hydrochloride are preferable, and persulfates and
2,2’-azobis(2-amidinopropane) hydrochloride are more preferable among these polymerization initiators. Any of these
polymerization initiators may be used alone, or two or more of these may be used in combination.
[0115] Chain Transfer Agent: In the preparation method, a chain transfer agent is preferably used as a molecular
weight controlling agent for the polymer. The use of a chain transfer agent advantageously prevents an increase in the
molecular weight of the resulting polymer over a certain level and therefore results in more efficient production of a
carboxyl group-containing polymer having low-molecular weight.
[0116] A hydrogen sulfite and/or a compound capable of producing a hydrogen sulfite is/are preferably used as chain
transfer agent(s) in the preparation method. In this case, it is preferable to use a polymerization initiator in addition to
the hydrogen sulfite and/or the compound capable of producing a hydrogen sulfite. Additionally, a heavy metal ion may
be used in combination as a reaction accelerator as described below.
[0117] If a hydrogen sulfite and/or a compound capable of producing a hydrogen sulfite is/are used as chain transfer
agent(s), the resulting polymer is terminated with a sulfonic acid (salt) group at one or both ends of its main chain.
[0118] Examples of compounds capable of producing a hydrogen sulfite include pyrosulfurous acid (salts), dithionous
acid (salts), and sulfurous acid (salts). Particularly, pyrosulfurous acid (salts) are preferable.
[0119] The salts are preferably salts with metal atoms, ammonium, and organic amines. Examples of the metal atoms
include monovalent alkali metal atoms such as lithium, sodium, and potassium; divalent alkaline earth metal atoms such
as calcium and magnesium; and trivalent metal atoms such as aluminum and iron.
[0120] Examples of the organic amines include alkanolamines such as monoethanolamine, diethanolamine, and tri-
ethanolamine; and triethylamine.
[0121] Among hydrogen sulfites and the compounds capable of producing a hydrogen sulfite, hydrogen sulfites are
preferable.
[0122] Examples of hydrogen sulfites include sodium hydrogen sulfite, potassium hydrogen sulfite, and ammonium
hydrogen sulfite. Particularly, sodium hydrogen sulfite is more preferable.
[0123] Specific examples of the compounds capable of producing a hydrogen sulfite include sodium pyrosulfite and
potassium pyrosulfite; sodium dithionite and potassium dithionite; and sodium sulfite, potassium sulfite, and ammonium
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sodium sulfite. Particularly, sodium pyrosulfite is more preferable.
[0124] Any of these hydrogen sulfites and compounds capable of producing a hydrogen sulfite may be used alone,
or two or more of these may be used in combination.
[0125] In addition to a hydrogen sulfite and/or a compound capable of producing a hydrogen sulfite, any of the following
compounds may also be used as a chain transfer agent. Examples of such chain transfer agents include thiol-based
chain transfer agents such as mercaptoethanol, thioglycolic acid, 2-mercaptopropionic acid, 3-mercaptopropionic acid,
octyl 3-mercaptopropionate, 2-mercaptoethansulfonic acid, and n-dodecyl mercaptan; halides such as carbon tetrachlo-
ride, methylene chloride, bromoform, and bromotrichloroethane; secondary alcohols such as isopropanol and glycerin;
and lower oxides such as phosphorous acid, hypophosphorous acid, and salts of these (e.g., sodium hypophosphite,
potassium hypophosphite). Any of these chain transfer agents may be used alone, or two or more of these may be used
in combination.
[0126] Reaction Accelerator: In the preparation method, a reaction accelerator may be added to reduce the amount
of agents used in the reaction such as the polymerization initiator. Examples of reaction accelerators include heavy
metal ions.
[0127] The term "heavy metal ions" used herein is intended to include metal ions having a specific gravity of not less
than 4 g/cm3. Preferred examples of heavy metals for the heavy metal ions include iron, cobalt, manganese, chromium,
molybdenum, tungsten, copper, silver, gold, lead, platinum, iridium, osmium, palladium, rhodium, and ruthenium. Any
of these heavy metals may be used alone, or two or more of these may be used in combination. Among these, iron is
more preferable.
[0128] The ionic valency of the heavy metal ions is not particularly limited. For example, when iron is used as a heavy
metal, the reaction accelerator may include iron ion in the Fe2+ form, or Fe3+ form, or may include iron ions in both forms.
[0129] These heavy metal ions may be used in any forms, provided that they are present in ion forms. For handleability,
these heavy metal ions are preferably used in solution forms obtained by dissolving heavy metal compounds. The heavy
metal compounds are any compounds, provided that they each contain a desired heavy metal that is to be captured in
a polymerization initiator. Appropriate one can be selected according to a polymerization initiator used in combination.
[0130] When iron ion is used as a heavy metal ion, preferred examples of heavy metal compounds include Mohr’s
salt (Fe(NH4)2(SO4)2·6H2O), ferrous sulfate heptahydrate, ferrous chloride, and ferric chloride. When manganese is
used as a heavy metal ion, manganese chloride or the like is suitable. All of these are water-soluble compounds and
therefore are used in aqueous solution forms and easy to handle. Solvents used to prepare a solution of a heavy metal
compound are not limited to water, provided that they dissolve the heavy metal compound and do not inhibit the polym-
erization reaction in the preparation of the carboxyl group-containing polymer of the present invention.
[0131] A heavy metal ion may be added in any manner. Preferably, all of the heavy metal ion is added before the
completion of addition of the monomers. More preferably, the heavy metal ion is charged all at once at the start of the
reaction.
[0132] The amount of the heavy metal ion is preferably 0.1 to 10 ppm per the total amount of the polymerization
reaction solution at the completion of the polymerization. If the amount of the heavy metal ion is less than 0.1 ppm, the
effect by the heavy metal ion may not be provided enough. If the amount of the heavy metal ion is more than 10 ppm,
the color tone of the resulting polymer may be deteriorated. Furthermore, polymers produced with excess heavy metal
ions may cause colored soils when used as detergent builders.
[0133] The term "at the completion of the polymerization" means the time when the polymerization reaction in the
polymerization reaction solution substantially ends such that the desired polymer is provided. For example, in the case
that the polymer produced in the polymerization reaction solution is neutralized with an acid component, the amount of
the heavy metal ion is determined based on the total amount of the polymerization reaction solution after the neutralization.
In the case that two or more heavy metal ions are contained, the total amount of the heavy metal ions are within the
above range.
[0134] In the preparation method, other compounds such as catalysts for decomposing the polymerization initiator
and reducing compounds may be added in the reaction system upon the polymerization reaction in addition to the above-
mentioned compounds.
[0135] Examples of catalysts for decomposing the polymerization initiator include halogenated metals such as lithium
chloride and lithium bromide; metal oxides such as titanium oxide and silica dioxide; metal salts of inorganic acids such
as hydrochloric acid, hydrobromic acid, perchloric acid, sulfuric acid, and nitric acid; carboxylic acids such as formic
acid, acetic acid, propionic acid, butyric acid, isobutyric acid, and benzoic acid, and esters and metal salts thereof; and
heterocyclic amines such as pyridine, indole, imidazole, and carbazole, and derivatives thereof. Any of these decom-
position catalysts may be used alone, or two or more of these may be used in combination.
[0136] Examples of reducing compounds include organic metal compounds such as ferrocene; inorganic compounds
capable of generating metal ions (e.g., iron, copper, nickel, cobalt, manganese ions) such as iron naphthenate, copper
naphthenate, nickel naphthenate, cobalt naphthenate, and manganese naphthenate; inorganic compounds such as
ether adducts of boron trifluoride, potassium permanganate, and perchloric acid; sulfur-containing compounds such as
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sulfur dioxide, sulfuric acid esters, thiosulfuric acid salts, sulfoxylates, benzene sulfinic acid and substituted compounds
thereof, and analogues of cyclic sulfinic acids such as p-toluene sulfinic acid; nitrogen-containing compounds such as
hydrazine, β-hydroxyethylhydrazine, and hydroxylamine; aldehydes such as formaldehyde, propionaldehyde, n-butyla-
ldehyde, isobutylaldehyde, and isovalerianaldehyde; and ascorbic acid. Any of these reducing compounds may be used
alone, or two or more of these may be used in combination.
[0137] The combination of the chain transfer agent, the polymerization initiator, and the reaction accelerator is not
particularly limited, and each of them can be suitably selected from the above examples. Either the polymerization
initiator or the reaction accelerator may not be used. Preferred examples of the combination of the chain transfer agent,
the polymerization initiator, and the reaction accelerator (written in this order) include sodium hydrogen sulfite/hydrogen
peroxide/none, sodium hydrogen sulfite/sodium persulfate/none, sodium hydrogen sulfite/none/Fe (ion), sodium hydro-
gen sulfite/hydrogen peroxide/ Fe (ion), sodium hydrogen sulfite/sodium persulfate/Fe (ion), and sodium hydrogen
sulfite/sodium persulfate and hydrogen peroxide/Fe (ion). The combinations of sodium hydrogen sulfite/sodium persul-
fate/none and sodium hydrogen sulfite/sodium persulfate/Fe (ion) are more preferable, and the combination of sodium
hydrogen sulfite/sodium persulfate/Fe (ion) is still more preferable. Here, "none" means that nothing is used as the
corresponding agent.
[0138] Amount of Polymerization Initiator and Other Agents: The amount of the polymerization initiator is not particularly
limited, provided that it is enough to initiate the copolymerization of the monomers. The amount of the polymerization
initiator is preferably not more than 15 g per mol of all the monomers (the monomers (A), (B), (C) and (E)), and more
preferably 1 g to 12 g.
[0139] In the case that hydrogen peroxide is used as the polymerization initiator, the amount of hydrogen peroxide is
1.0 g to 10.0 g per mol of all the monomers, and more preferably 2.0 g to 8.0 g. If the amount of hydrogen peroxide is
less than 1.0 g, the resulting polymer tends to have a high weight average molecular weight. On the other hand, addition
of more than 10.0 g of hydrogen peroxide may not produce an effect proportional to the added amount and cause
disadvantages such as a large amount of hydrogen peroxide remaining unreacted.
[0140] When a persulfate is used as the polymerization initiator, the amount of the persulfate is preferably 1.0 g to 5.0
g, and more preferably 2.0 g to 4.0 g per mol of all the monomers. If the amount of the persulfate is less than 1.0 g, the
resulting polymer tends to have a high molecular weight. On the other hand, addition of more than 5.0 g of the persulfate
may not produce an effect proportional to the added amount and cause disadvantages such as low purity of the resulting
polymer.
[0141] In the case that hydrogen peroxide and a persulfate are used in combination as the polymerization initiators,
the mass ratio of the persulfate to hydrogen peroxide is preferably 0.1 to 5.0, and more preferably 0.2 to 2.0. If the mass
ratio of the persulfate is less than 0.1 g, the resulting copolymer tends to have a high molecular weight. On the other
hand, addition of the persulfate at a mass ratio of more than 5.0 may not produce a molecular weight reducing effect
proportional to the added amount, and therefore the persulfate may be wasted in vain in the polymerization reaction
system.
[0142] Regarding addition of hydrogen peroxide, it is preferable to almost continuously add hydrogen peroxide drop-
wise in an amount of not less than 85% by mass of the predetermined required amount. The amount is more preferably
not less than 90% by mass, and further more preferably 100% by mass (i.e., hydrogen peroxide is preferably all added
drop-wise). In the case that hydrogen peroxide is continuously added drop-wise, the drop rate may be changed.
[0143] It is preferable to start drop-wise addition of hydrogen peroxide after a certain time period from the start of drop-
wise addition of the monomers (other than monomers charged at the start of the reaction) when the reaction is carried
out under suitable reaction conditions described below (e.g., temperature, pressure, pH). Specifically, drop-wise addition
of hydrogen peroxide is preferably started after not less than one minute from the start of drop-wise addition of the
monomer (C), more preferably after not less than three minutes from the start, further more preferably after not less than
five minutes from the start, and particularly preferably after not less than ten minutes from the start. The time period
before the start of drop-wise addition of hydrogen peroxide allows smooth initiation of the polymerization at the initial
stage, which in turn leads to a narrow molecular weight distribution. The time period before the start of drop-wise addition
of hydrogen peroxide is preferably not longer than 60 minutes, more preferably not longer than 30 minutes from the start
of drop-wise addition of the monomer.
[0144] However, drop-wise addition of hydrogen peroxide may be simultaneously started with drop-wise addition of
the monomers, or a portion of hydrogen peroxide may be charged in the reaction system before the start of drop-wise
addition of the monomers. In the case that a portion of hydrogen peroxide is charged in the reaction system in advance,
the amount is preferably not more than 10% by mass of the predetermined required amount, more preferably not more
than 7% by mass, still more preferably not more than 5% by mass, and particularly more preferably not more than 3%
by mass.
[0145] For example, in the case that hydrogen peroxide is used with a persulfate, the polymerization may be terminated
by adding hydrogen peroxide in an amount of more than 10% by mass of the predetermined required amount before
the start of drop-wise addition of the monomers because of a high hydrogen peroxide concentration relative to the
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persulfate. If hydrogen peroxide is added after more than 60 minutes from the start of drop-wise addition of the monomers,
reactions such as a chain transfer reaction caused by hydrogen peroxide may not start. As a result, polymers produced
at an initial stage of the polymerization may have high molecular weights.
[0146] Preferably, the drop-wise addition of hydrogen peroxide is completed simultaneously with the completion of
drop-wise addition of the monomers when the reaction is carried out under the suitable reaction conditions described
below (e.g., temperature, pressure, pH). The addition of hydrogen peroxide is more preferably completed not less than
10 minutes before the completion of drop-wise addition of the monomers, and further more preferably not less than 30
minutes before the completion. Even if the drop-wise addition of hydrogen peroxide is completed after the completion
of drop-wise addition of the monomers, the polymerization system does not suffer from any disadvantages. However,
a portion of added hydrogen peroxide remains undecomposed at the completion of the polymerization. Unreacted
hydrogen peroxide does not produce the effect and is used in vain. Additionally, if a large amount of hydrogen peroxide
remains, the remaining hydrogen peroxide disadvantageously affects the thermal stability of the resulting polymer.
[0147] In the case of using a persulfate, the method for adding the persulfate is not particularly limited. However, it is
preferable to almost continuously add the persulfate drop-wise in an amount of at least 50% by mass of the predetermined
required amount based on a consideration of its decomposability and the like. The amount is more preferably at least
80% by mass, and still more preferably 100% by mass (i.e., the persulfate is preferably all added drop-wise). In the case
that the persulfate is continuously added drop-wise, the drop rate may be changed.
[0148] The drop-wise addition time is also not particularly limited. Since the persulfate is an initiator to be decomposed
in a comparatively short time when the reaction is carried out under the suitable reaction conditions described below
(e.g., temperature, pressure, pH), it is preferable to continue drop-wise addition of the persulfate until the completion of
drop-wise addition of the monomers. It is more preferable to complete drop-wise addition of the persulfate within 30
minutes after the completion of drop-wise addition of the monomers, and is particularly preferable to complete the addition
within 5 to 20 minutes after the completion of drop-wise addition of the monomers. Through such a process, the amount
of residual monomers in the resulting polymer solution can be strikingly reduced.
[0149] Even if drop-wise addition of the initiator is completed before the completion of drop-wise addition of the mon-
omers, the polymerization does not suffer from any disadvantages. The timing of the completion of drop-wise addition
of the initiator can be determined according to the amount of residual monomers in the resulting polymer solution.
[0150] The starting time of drop-wise addition of the polymerization initiator is not particularly limited and is appropriately
determined. For example, drop-wise addition of the initiator may be started before drop-wise addition of the monomers.
When two or more initiators are used in combination, a certain time after the start of drop-wise addition of one of the
initiators or after the completion of drop-wise addition of this initiator, drop-wise addition of the other initiator(s) may be
started. In each case, the starting time of drop-wise addition of initiator(s) can be appropriately determined according to
the decomposition speed of the initiator(s) and the reactivity of the monomers.
[0151] In the case that the polymerization initiator is added drop-wise, the concentration of the initiator solution is not
particularly limited and is preferably 5% to 60% by mass, and more preferably 10% to 50% by mass. In the polymerization
reaction, when initiator concentrations is less than 5% by mass, the initiator solution contains a solvent at a high con-
centration, resulting in low concentrations of the monomers. In this case, the polymerizability of the monomers may be
strikingly low, and a remarkably large portion of the monomers may remain in the resulting polymer solution. Such
concentrations are disadvantageous in terms of cost because of low transportation efficiency and productivity. Concen-
trations of more than 60% by mass are disadvantageous in terms of safety and handleability upon drop-wise addition.
[0152] The amount of the chain transfer agent is not particularly limited, provided that it is determined such that the
monomers (A), (B), (C), and (E) are allowed to polymerize well. The amount of the chain transfer agent is preferably 1
g to 20 g, and more preferably 2 g to 15 g per mol of all the monomers (the monomers (A), (B), (C), and (E)). If the
amount of the chain transfer agent is less than 1 g, the molecular weight of the resulting polymer may not be controlled.
On the other hand, the use of more than 20 g of the chain transfer agent may result in large amounts of impurities and
therefore lead to low purity of the resulting polymer. Especially, when more than 20 g of a hydrogen sulfite is used,
excess hydrogen sulfite is decomposed in the reaction system, which may disadvantageously result in generation of
sulfur dioxide gas. In addition, the use of more than 20 g of the chain transfer agent may be disadvantageous in terms
of cost.
[0153] A preferable combination of the initiator and the chain transfer agent is one or more of persulfates and one or
more of hydrogen sulfites.
[0154] In this case, the blending ratio between the persulfate(s) and the hydrogen sulfite(s) is not particularly limited.
Preferably, 0.5 to 5 parts by mass of the hydrogen sulfite(s) is/are used with respect to 1 part by mass of the persulfate(s).
The lower limit of the amount of the hydrogen sulfite(s) is more preferably 1 part by mass, and is further more preferably
2 parts by mass with respect to 1 part by mass of the persulfate(s). The upper limit of the amount of the hydrogen
sulfite(s) is more preferably 4 parts by mass, and further more preferably 3 parts by mass with respect to 1 part by mass
of the persulfate(s). If less than 0.5 parts by mass of the hydrogen sulfite(s) is/are used with respect to 1 part by mass
of the persulfate(s), the total initiator amount required to produce a lower-molecular weight polymer may increase. On
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the other hand, the use of more than 5 parts by mass of the hydrogen sulfite(s) may increase side reactions and therefore
increase impurities produced in the side reactions.
[0155] The total amount of the chain transfer agent, the initiator, and the reaction accelerator is preferably 2 g to 20
g per mol of all the monomers (A), (B), (C), and (E). If these agents are used in an amount within this range, the carboxyl
group-containing polymer of the present invention can be efficiently produced, and the molecular weight distribution of
the polymer can be controlled within a desired range. The total amount of them is more preferably 4 g to 18 g, and further
more preferably 6 g to 15 g.
[0156] In the preparation method, the monomers, the polymerization initiator, and the chain transfer agent may be
added in a reaction vessel by continuous addition such as drop-wise addition and portion-wise addition. Each of them
may be separately charged in the reaction vessel, or they may be mixed with other materials or in a solvent or the like
in advance.
[0157] Specifically, these materials may be added by methods such as a method including charging all the monomers
into the reaction vessel and adding the polymerization initiator to the reaction vessel to copolymerize the monomers; a
method including charging a portion of the monomers into the reaction vessel, and adding the polymerization initiator
and the remaining monomers continuously or portion-wise (preferably, continuously) to the reaction vessel to copolym-
erize the monomers; and a method including charging a polymerization solvent into the reaction vessel, and adding all
of the monomers and the polymerization initiator. Among these methods, the method including continuously adding the
polymerization initiator and the monomers drop-wise into the reaction vessel to copolymerize the monomers is preferable
because it provides polymers having a narrow (i.e., sharp) molecular weight distribution and improves the dispersibility
of soils and anti-soil redeposition ability, and enhances the whiteness maintenance when the polymers are formulated
in products. Polymerization may be batchwise polymerization or continuous polymerization.
[0158] Polymerization Condition: In the preparation method, the polymerization temperature is appropriately deter-
mined based on factors such as the polymerization method, the solvent, and the polymerization initiator. The polymer-
ization temperature is preferably 25 °C to 200 °C, more preferably 50 °C to 150 °C, further more preferably 60 °C to 120
°C, and particularly preferably 80 °C to 110 °C. At polymerization temperatures of lower than 25 °C, the resulting polymer
may have too high weight average molecular weight and larger amounts of impurities may be produced.
[0159] The polymerization temperature is not necessarily kept substantially constant throughout the polymerization
reaction. For example, the temperature may be set at room temperature at the start of the polymerization, and increased
to a target temperature at an appropriate temperature rising rate or over an appropriate temperature rising time, and
then kept at the target temperature. Alternatively, the temperature may be altered (i.e., increased or decreased) with a
lapse of time during the polymerization reaction depending on the method for the drop-wise addition of the monomers,
the initiator, and the like.
[0160] The term "polymerization temperature" used herein means the temperature of the reaction solution during the
polymerization reaction. The method for measuring the polymerization temperature and means for controlling the po-
lymerization temperature may be appropriately selected from any methods and controlling means. For example, the
polymerization temperature can be measured with a common device.
[0161] The pressure during the polymerization in the preparation method is not particularly limited and can be suitably
determined. For example, the pressure may be any of ambient pressure (e.g., atmospheric pressure), reduced pressure,
and increased pressure. The atmosphere in the reaction system may be an air or inert gas atmosphere. In order to
produce an inert gas atmosphere in the reaction system, the air in the system is replaced with an inert gas such as
nitrogen before the start of the polymerization, for example. In this atmosphere, the atmospheric gas (such as oxygen
gas) in the reaction system dissolves in the liquid phase and serves as a polymerization inhibitor.
[0162] In the preparation method, the solids content of the reaction solution (polymer solution) at the completion of
addition of the monomers, the polymerization initiator and the chain transfer agent is preferably not less than 35% by
mass. In the case that the solids content is less than 35% by mass, the productivity of the resulting polymer may not be
strikingly improved. The solids content is more preferably 40% to 70% by mass, and further more preferably 45 to 65%
by mass. When solids contents is not less than 35% by mass at the completion of addition of the monomers, the
polymerization initiator and the chain transfer agent, the polymerization can be performed in one step in a high concen-
tration reaction solution. Namely, the polymer can be effectively produced. In this case, steps such as a concentration
step can be omitted, which in turn leads to remarkable improvement in the productivity of the polymer and suppresses
an increase in the production cost.
[0163] The solids content can be calculated by sampling a portion of the reaction solution after completion of the drop-
wise addition, and quantifying nonvolatile matters after one-hour treatment with a hot air dryer at 130 °C.
[0164] In the preparation method, a maturing step may be performed to improve the polymerization rate of the mon-
omers and the like after addition of all the raw materials. The maturing time is preferably 1 to 120 minutes, more preferably
5 to 60 minutes, and further more preferably 10 to 30 minutes. Maturing for less than one minute is insufficient such that
portion of the monomers may remain. Consequently, impurities derived from the remaining monomers may deteriorate
performance of the product. Maturing for more than 120 minutes may result in a colored polymer solution.
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[0165] In the preparation method, the polymerization time is not particularly limited, and is preferably 30 to 420 minutes,
more preferably 45 to 390 minutes, further more preferably 60 to 360 minutes, and still further more preferably 90 to
300 minutes. The term "polymerization time" used herein means a time in which the monomers are being added, that
is, a time from the start to the end of addition of the monomers.

Uses of Carboxyl Group-Containing Polymer

[0166] The carboxyl group-containing polymer and the composition containing the polymer of the present invention
can be used as a coagulant, printing ink, adhesive, soil control (i.e., modification) agent, fire retardant, skin care agent,
hair care agent, additive for shampoos, hair sprays, soaps, and cosmetics, anion exchange resin, dye mordant and
auxiliary agent for fibers and photographic films, pigment dispersant for paper making, paper reinforcing agent, emulsifier,
preservative, softening agent for textiles and paper, additive for lubricants, water treatment agent, fiber treating agent,
dispersant, scale control agent (i.e., scale depressant), metal ion binding agent, viscosity improver, binder of any type,
emulsifier, and the like.
[0167] In one preferable modification, the carboxyl group-containing polymer composition comprises from about 40%
to about 60% by mass of the carboxyl group-containing polymer and from about 38.5% to about 59.99% by mass of water.

Water Treatment Agent

[0168] The carboxyl group-containing polymer and the composition containing the polymer of the present invention
can be used in water treatment agents. In these water treatment agents, other additives such as polyphosphates,
phosphonates, anti-corrosion agents, slime control agents, and chelating agents may be added, if necessary.
[0169] Such water treatment agents are useful for scale inhibition of cooling water circulation systems, boiler water
circulation systems, seawater desalination plants, pulp digesters, black liquor condensing kettles and the like. In addition,
any suitable water soluble polymer may be included within a range of not affecting the performance or effect of this
composition.

Fiber Treating Agent

[0170] The carboxyl group-containing polymer and the composition containing the polymer of the present invention
can be used in fiber treating agents. Such fiber treating agents contain at least one selected from the group consisting
of dyeing agents, peroxides, and surfactants, in addition to the carboxyl group-containing polymer or the composition
containing the polymer of the present invention.
[0171] In these fiber treating agents, the carboxyl group-containing polymer of the present invention preferably con-
stitutes from about 1% to about 100% by mass, and more preferably from about 5% to about 100% by mass of the total
amount. In addition, any suitable water soluble polymer may be included within a range of not affecting the performance
or effect of this composition.
[0172] An example of the amounts of components in these fiber treating agents is described below. The fiber treating
agents can be used in steps of scouring, dyeing, bleaching and soaping in fiber treatment. Examples of dyeing agents,
peroxides, and surfactants include those commonly used in fiber treating agents.
[0173] Regarding the blending ratio (in solid content) between the carboxyl group-containing polymer composition of
the present invention and at least one selected from the group consisting of dyeing agents, peroxides, and surfactants,
for example, a composition that contains at least one selected from the group consisting of dyeing agents, peroxides,
and surfactants at a level of 0.1 to 100 parts by mass per part by mass of the composition of the present invention is
preferable as a fiber treatment agent in terms of improvement in whiteness, color uniformity, and dyeing fastness of fibers.
[0174] Such a fiber treating agent can be used for any suitable fibers including cellulosic fibers such as cotton and
hemp, synthetic fibers such as nylon and polyester, animal fibers such as wool and silk thread, semi-synthetic fibers
such as rayon, and textiles and mixed products of these.
[0175] For a fiber treating agent used in a scouring step, an alkali agent and a surfactant are preferably used together
with the polymer of the present invention. For a fiber treating agent used in a bleaching step, a peroxide and a silicic
acid-based agent (e.g., sodium silicate) which serves as a decomposition inhibitor for alkaline bleaches are preferably
used with the composition of the present invention.

Inorganic Pigment Dispersant

[0176] The carboxyl group-containing polymer and the composition containing the polymer of the present invention
can be used in inorganic pigment dispersants. In these inorganic pigment dispersants, other additives such as condensed
phosphoric acid and salts thereof, phosphonic acid and salts thereof, and polyvinyl alcohol may be added, if necessary.
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[0177] In these inorganic pigment dispersants, the carboxyl group-containing polymer of the present invention pref-
erably constitutes from about 5% to about 100% by mass of the total amount. In addition, any suitable water soluble
polymer may be included within a range of not affecting the performance or effect of this composition.
[0178] These inorganic pigment dispersants exhibit good performance as inorganic pigment dispersants for heavy or
light calcium carbonate and clay used for paper coating. For example, by adding such an inorganic pigment dispersing
agent in a small amount to inorganic pigments and dispersing them in water, a highly concentrated inorganic pigment
slurry such as a highly concentrated calcium carbonate slurry having low viscosity, high fluidity, and excellent temporal
stability of these properties can be produced.
[0179] When such an inorganic pigment dispersant is used as a dispersant for inorganic pigments, the amount of the
inorganic pigment dispersant is preferably 0.05 to 2.0 parts by mass per 100 parts by mass of inorganic pigments. The
use of the inorganic pigment dispersant in an amount within this range provides a sufficient dispersion effect proportional
to the added amount and is advantageous in terms of cost.

Detergent Builder

[0180] The carboxyl group-containing polymer and the composition containing the polymer of the present invention
can be also used as detergent builders. These detergent builders can be added to detergents for various usages such
as detergents for clothes, tableware, cleaning, hair, bodies, toothbrushing, and vehicles.

Laundry Detergent or Cleaning Composition

[0181] In a preferred embodiment, the carboxyl group-containing polymer can be added to laundry detergent or cleaning
composition of the present invention. The content of the carboxyl group-containing polymer in the laundry detergent or
cleaning composition is not particularly limited, but may further comprise one or more components other than the carboxyl
group-containing polymer and the hydrogen sulfite adduct. Examples of other components include, but are not particularly
limited to, residual polymerization initiator, residual monomers, by-products of the polymerization, and water.
[0182] From the standpoint of manifesting improved anti-soil redeposition and whiteness maintenance performance,
the content of an adduct of a hydrogen sulfite to the acrylic acid-based monomer (C), is preferably present at a level of
from about 0.01% to about 1.5% by mass based on 100% by mass of the total content of the carboxyl group-containing
polymer and the adduct of a hydrogen sulfite to the acrylic acid-based monomer (C). The hydrogen sulfite adduct at a
level in the above range improves the detergency against soils. The level is preferably from about 0.02% to about 1.0%
by mass, and more preferably from about 0.03% to about 0.8% by mass.
[0183] The adduct of a hydrogen sulfite to the acrylic acid-based monomer (C) (hereinafter, also referred to as "hydrogen
sulfite adduct") of the polymer is an impurity derived from the acrylic acid-based monomer (C) which remains unpolym-
erized, although the above hydrogen sulfite and/or the compound capable of producing a hydrogen sulfite as a chain
transfer agent is added thereto. Specific examples thereof include 3-sulfopropionic acid (salts) and the like.
[0184] While the level of the polymer in the laundry detergent or cleaning composition is not particularly limited, in
terms of improvement in anti-soil redeposition ability and whiteness maintenance, the level of the carboxyl group-con-
taining polymer is from about 1% to about 99.99% by mass based on 100% by mass of the total laundry detergent or
cleaning composition. The level of the polymer is preferably from about 0.1% to about 20%, or from about 0.2% to about
18%, or from about 0.3% to about 12%, or from about 0.4% to about 5% of the carboxyl group-containing polymer.

Laundry Detergent and Cleaning Compositions Comprising the Polymer

[0185] The laundry detergent or cleaning composition of the present invention comprises the carboxyl group-containing
polymers, and, optionally, other adjunct ingredients. The laundry detergents or cleaning compositions can be in any
form, namely, in the form of a liquid; a solid such as a powder, granules, agglomerate, paste, tablet, pouches, bar, gel;
an emulsion; types delivered in dual- or multi-compartment containers or pouches; a spray or foam detergent; pre-
moistened wipes (i.e., the cleaning composition in combination with a nonwoven material such as that discussed in U.S.
Patent 6,121,165, Mackey, et al.); dry wipes (i.e., the cleaning composition in combination with a nonwoven materials,
such as that discussed in U.S. Patent 5,980,931, Fowler, et al.) activated with water by a consumer; and other homo-
geneous or multiphase consumer cleaning product forms.

Embodiments of the Laundry Detergent and Cleaning Compositions

[0186] Of the various aspects of the invention set forth above in the Summary of the Invention, certain embodiments
are preferred.
[0187] In one embodiment of the invention is the laundry detergent or cleaning composition, as set forth above in the
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Summary of the Invention, comprising the carboxyl group-containing polymer, wherein the polymer comprises:

i. the structure unit (a) as represented by the formula (1) wherein R0 is a hydrogen atom; R1 is a CH2 group; X is a
hydroxyl group; and Y is formula (2); and formula (2) wherein n is 0; and R3 is a C1-C4 alkyl group, preferably a butyl;
ii. the structure unit (b) as represented by the formula (5):

wherein R6 represents a hydrogen atom or a methyl group; R7 represents a CH2 group, a CH2CH2 group, or a direct
bond; R8 and R9 independently represent a hydroxyl group or -SO3Z; Z represents a hydrogen atom, a metal atom,
an ammonium group, or an organic amine group; and at least one of R8 and R9 is -SO3Z; and
iii. the structure unit (c) as represented by formula (8):

wherein R10 represents a hydrogen atom, a metal atom, an ammonium group, or an organic amine group.

[0188] In an aspect of this embodiment, is a laundry detergent or cleaning composition wherein the carboxyl group-
containing polymer comprises a structure unit (b) which is selected from the group comprising of vinylsulfonic acid,
styrenesulfonic acid, (meth)allylsulfonic acid, 3-(meth)allyloxy-2-hydroxypropanesulfonic acid, 3-(meth)allyloxy-1-hy-
droxypropanesulfonic acid, 2-(meth)allyloxyethylenesulfonic acid, and 2-acrylamide-2-methylpropanesulfonic acid,
wherein preferably structure unit (b) is 3-(meth)allyloxy-2-hydroxypropanesulfonic acid.
[0189] Another embodiment of the invention is a laundry detergent or cleaning composition, as set forth above in the
Summary of the Invention, wherein the carboxyl group-containing polymer comprises:

i. the structure unit (a) preferably from about 1 to about 9%, more preferably from about 2% to about 8%, and even
more preferably from about 3% to about 7% by mass;
ii. the structure unit (b) preferably from about 1 to about 23%, more preferably from about 3 to about 22%, and even
more preferably from about 5 to about 21% by mass; and
iii. the structure unit (c) preferably from about 68% to about 98%, more preferably from about 70% to about 95%,
and even more preferably from about 72% to about 92% by mass.

[0190] In an aspect of this embodiment, is a laundry detergent or cleaning composition, wherein the carboxyl group-
containing polymer comprises:

i. the structure unit (a) even more preferably from about 3% to about 7% by mass;
ii. the structure unit (b) even more preferably from about 5% to about 21% by mass; and
iii. the structure unit (c) even more preferably from about 72% to about 92% by mass.
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[0191] In another embodiment, the laundry detergent or cleaning composition of the present invention comprising the
carboxyl group-containing polymer have high performance when used in aqueous environment. In addition, the carboxyl
group-containing polymers have improved high hard water resistance, anti-soil redeposition ability, clay dispersibility,
stain removal, and interaction with surfactants and therefore exhibit better performance when used in laundry detergents
or cleaning compositions of the present invention.
[0192] In another embodiment, the laundry detergent or cleaning composition is a liquid or solid composition.
[0193] In another embodiment, the laundry detergent of the present invention includes granular or powder-form all-
purpose or "heavy-duty" washing agents, especially cleaning detergents as well as cleaning auxiliaries, for example,
bleach additives, fabric softeners and fabric treatment liquids, or pre-treat or post-treat types. In one aspect, the laundry
detergent is a solid laundry detergent composition, for example, and preferably a free-flowing particulate laundry detergent
composition (i.e., a granular detergent product). In another aspect, the laundry detergent includes synthetic and soap-
based laundry bars,
[0194] In another embodiment, the laundry detergent of the present invention relates to a gel detergent composition
comprising an organic solvent selected from the group consisting of low molecular weight aliphatic or aromatic alcohols,
low molecular weight alkylene glycols, low molecular weight alkylene glycol ethers, low molecular weight esters, low
molecular weight alkylene amines, low molecular weight alkanolamines, and mixtures thereof.
[0195] In another embodiment, the cleaning composition of the present invention is a hard surface cleaning composition,
preferably wherein the hard surface cleaning composition impregnates a nonwoven substrate. As used herein "impreg-
nate" means that the hard surface cleaning composition is placed in contact with a nonwoven substrate such that at
least a portion of the nonwoven substrate is penetrated by the hard surface cleaning composition, preferably the hard
surface cleaning composition saturates the nonwoven substrate.
[0196] In another embodiment, the cleaning composition may also be utilized in car care compositions, for cleaning
various surfaces, such as, for example, hard wood, tile, ceramic, plastic, leather, metal, or glass.
[0197] In another embodiment, the cleaning composition of the present invention is a dish cleaning composition, for
example, liquid hand dishwashing compositions, solid automatic dishwashing compositions, liquid automatic dishwashing
compositions, or tab/unit dose forms of automatic dishwashing compositions.
[0198] In another embodiment, the cleaning composition of the present invention is a personal care or pet care com-
position, for example, shampoo composition, hair rinses, mouthwashes, denture cleaners, body wash (e.g., shower gels
and foam baths), or liquid or solid soap.
[0199] In another embodiment, the cleaning composition of the present invention is one that comes into contact with
free hardness and/or requires hardness tolerant surfactant systems, for example, compositions comprising metal clean-
ers, oil cleaners, corrosion inhibitors, or anti-tarnish aids.
[0200] In another embodiment, the cleaning composition of the present invention is an automotive care compositions,
for example, car shampoos.
[0201] In another embodiment, the cleaning composition of the present invention is a household care composition,
for example, bathroom cleaners, or carpet shampoos.
[0202] Specific embodiments of the invention are described in more detail below in the Examples section.

Making the Laundry Detergent or Cleaning Composition Comprising the Polymer

[0203] In an embodiment, cleaning compositions of all kinds require several adjuncts. Common cleaning adjuncts
include builders, enzymes, polymers not discussed above, bleaches, bleach activators, catalytic materials and the like.
Other cleaning adjuncts herein can include suds boosters, suds suppressors (antifoams) and the like, diverse active
ingredients or specialized materials such as dispersant polymers (e.g, from BASF Corp. or Rohm & Haas) other than
those described above, color speckles, silvercare, anti-tarnish and/or anti-corrosion agents, dyes, fillers, germicides,
alkalinity sources, hydrotropes, anti-oxidants, enzyme stabilizing agents, pro-perfumes, perfumes, solubilizing agents,
carriers, processing aids, pigments, and, for liquid formulations, solvents, chelating agents, dye transfer inhibiting agents,
dispersants, brighteners, suds suppressors, dyes, structure elasticizing agents, fabric softeners, anti-abrasion agents,
hydrotropes, processing aids, and other fabric care agents, surface and skin care agents. Suitable examples of such
other cleaning adjuncts and levels of use are found in U.S. Patents: 5,576,282; 6,306,812 B1 and 6,326,348 B1.
[0204] In another embodiment, a finished granular detergent product is made by mixing the carboxyl group-containing
polymer with optional dry admix ingredients and/or optional liquid spray-on ingredients. Finished granular detergent
product are typically formulated such that, during use in aqueous cleaning operations, the wash water will have a pH of
between about 6.5 and about 12, or between about 7.5 and 10.5. Techniques for controlling pH at recommended usage
levels include, but are not limited to, the use of buffers, alkalis, acids, etc., and are well known to those skilled in the art.
See Example 5 for sample formulations.
[0205] Typically, the laundry detergent is a fully formulated laundry detergent composition, not a portion thereof such
as a spray-dried or agglomerated particle that only forms part of the laundry detergent composition. However, it is within



EP 2 890 773 B1

22

5

10

15

20

25

30

35

40

45

50

55

the scope of the present invention for an additional rinse additive composition (e.g., fabric conditioner or enhancer), or
a main wash additive composition (e.g., bleach additive) to also be used in combination with the laundry detergent
composition during the method of the present invention. Although, it may be preferred for no bleach additive composition
is used in combination with the laundry detergent composition during the method of the present invention.
[0206] Typically, the laundry detergent composition comprises a plurality of chemically different particles, such as
spray-dried base detergent particles and/or agglomerated base detergent particles and/or extruded base detergent
particles, in combination with one or more, typically two or more, or three or more, or four or more, or five or more, or
six or more, or even ten or more particles selected from: surfactant particles, including surfactant agglomerates, surfactant
extrudates, surfactant needles, surfactant noodles, surfactant flakes; polymer particles such as cellulosic polymer par-
ticles, polyester particles, polyamine particles, terephthalate polymer particles, polyethylene glycol polymer particles;
builder particles, such as sodium carbonate and sodium silicate co-builder particles, phosphate particles, zeolite particles,
silicate salt particles, carbonate salt particles; filler particles such as sulphate salt particles; dye transfer inhibitor particles;
dye fixative particles; bleach particles, such as percarbonate particles, especially coated percarbonate particles, such
as percarbonate coated with carbonate salt, sulphate salt, silicate salt, borosilicate salt, or any combination thereof,
perborate particles, bleach catalyst particles such as transition metal bleach catalyst particles, or oxaziridinium-based
bleach catalyst particles, pre-formed peracid particles, especially coated pre-formed peracid particles, and co-bleach
particles of bleach activator, source of hydrogen peroxide and optionally bleach catalyst; bleach activator particles such
as oxybenzene sulphonate bleach activator particles and tetra acetyl ethylene diamine bleach activator particles; chelant
particles such as chelant agglomerates; hueing dye particles; brightener particles; enzyme particles such as protease
prills, lipase prills, cellulase prills, amylase prills, mannanase prills, pectate lyase prills, xyloglucanase prills, bleaching
enzyme prills, cutinase prills and co-prills of any of these enzymes; clay particles such as montmorillonite particles or
particles of clay and silicone; flocculant particles such as polyethylene oxide particles; wax particles such as wax ag-
glomerates; perfume particles such as perfume microcapsules, especially melamine formaldehyde-based perfume mi-
crocapsules, starch encapsulated perfume accord particles, and pro-perfume particles such as Schiff base reaction
product particles; aesthetic particles such as coloured noodles or needles or lamellae particles, and soap rings including
coloured soap rings; and any combination thereof.
[0207] Detergent ingredients: The composition typically comprises detergent ingredients. Suitable detergent ingredi-
ents include: detersive surfactants including anionic detersive surfactants, non-ionic detersive surfactants, cationic de-
tersive surfactants, zwitterionic detersive surfactants, amphoteric detersive surfactants, and any combination thereof;
polymers including carboxylate polymers, polyethylene glycol polymers, polyester soil release polymers such as tereph-
thalate polymers, amine polymers, cellulosic polymers, dye transfer inhibition polymers, dye lock polymers such as a
condensation oligomer produced by condensation of imidazole and epichlorhydrin, optionally in a ratio of 1:4:1, hexam-
ethylenediamine derivative polymers, and any combination thereof; builders including zeolites, phosphates, citrate, and
any combination thereof; buffers and alkalinity sources including carbonate salts and/or silicate salts; fillers including
sulphate salts and bio-filler materials; bleach including bleach activators, sources of available oxygen, pre-formed per-
acids, bleach catalysts, reducing bleach, and any combination thereof; chelants; photobleach; hueing agents; brighteners;
enzymes including proteases, amylases, cellulases, lipases, xylogucanases, pectate lyases, mannanases, bleaching
enzymes, cutinases, and any combination thereof; fabric softeners including clay, silicones, quaternary ammonium
fabric-softening agents, and any combination thereof; flocculants such as polyethylene oxide; perfume including starch
encapsulated perfume accords, perfume microcapsules, perfume loaded zeolites, schif base reaction products of ketone
perfume raw materials and polyamines, blooming perfumes, and any combination thereof; aesthetics including soap
rings, lamellar aesthetic particles, geltin beads, carbonate and/or sulphate salt speckles, coloured clay, and any com-
bination thereof: and any combination thereof.
[0208] Detersive surfactant: The composition typically comprises detersive surfactant. Suitable detersive surfactants
include anionic detersive surfactants, non-ionic detersive surfactant, cationic detersive surfactants, zwitterionic detersive
surfactants, amphoteric detersive surfactants, and any combination thereof.
[0209] Anionic detersive surfactant: Suitable anionic detersive surfactants include sulphate and sulphonate detersive
surfactants.
[0210] Preferably, the quantity of anionic detersive surfactant is in the range of from 5% to 50% by weight of the total
composition. More preferably, the quantity of anionic surfactant is in the range of from about 8 % to about 35 % by weight.
[0211] Suitable sulphonate detersive surfactants include alkyl benzene sulphonate, such as C10-13 alkyl benzene
sulphonate. Suitable alkyl benzene sulphonate (LAS) is obtainable, or even obtained, by sulphonating commercially
available linear alkyl benzene (LAB); suitable LAB includes low 2-phenyl LAB, such as those supplied by Sasol under
the tradename Isochem® or those supplied by Petresa under the tradename Petrelab®, other suitable LAB include high
2-phenyl LAB, such as those supplied by Sasol under the tradename Hyblene®. Another suitable anionic detersive
surfactant is alkyl benzene sulphonate that is obtained by DETAL catalyzed process, although other synthesis routes,
such as HF, may also be suitable.
[0212] Suitable sulphate detersive surfactants include alkyl sulphate, such as C8-18 alkyl sulphate, or predominantly
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C12 alkyl sulphate. The alkyl sulphate may be derived from natural sources, such as coco and/or tallow. Alternative, the
alkyl sulphate may be derived from synthetic sources such as C12-15 alkyl sulphate.
[0213] Another suitable sulphate detersive surfactant is alkyl alkoxylated sulphate, such as alkyl ethoxylated sulphate,
or a C8-18 alkyl alkoxylated sulphate, or a C8-18 alkyl ethoxylated sulphate. The alkyl alkoxylated sulphate may have an
average degree of alkoxylation of from 0.5 to 20, or from 0.5 to 10. The alkyl alkoxylated sulphate may be a C8-18 alkyl
ethoxylated sulphate, typically having an average degree of ethoxylation of from 0.5 to 10, or from 0.5 to 7, or from 0.5
to 5 or from 0.5 to 3.
[0214] The alkyl sulphate, alkyl alkoxylated sulphate and alkyl benzene sulphonates may be linear or branched,
substituted or un-substituted.
[0215] The anionic detersive surfactant may be a mid-chain branched anionic detersive surfactant, such as a mid-
chain branched alkyl sulphate and/or a mid-chain branched alkyl benzene sulphonate. The mid-chain branches are
typically C1-4 alkyl groups, such as methyl and/or ethyl groups.
[0216] Another suitable anionic detersive surfactant is alkyl ethoxy carboxylate.
[0217] The anionic detersive surfactants are typically present in their salt form, typically being complexed with a suitable
cation. Suitable counter-ions include Na+ and K+, substituted ammonium such as C1-C6 alkanolammnonium such as
mono-ethanolamine (MEA) triethanolamine (TEA), di-ethanolamine (DEA), and any mixture thereof.
[0218] Non-ionic detersive surfactant: Suitable non-ionic detersive surfactants are selected from the group consisting
of: C8-C18 alkyl ethoxylates, such as, NEODOL® non-ionic surfactants from Shell; C6-C12 alkyl phenol alkoxylates
wherein optionally the alkoxylate units are ethyleneoxy units, propyleneoxy units or a mixture thereof; C12-C18 alcohol
and C6-C12 alkyl phenol condensates with ethylene oxide/propylene oxide block polymers such as Pluronic® from BASF;
C14-C22 mid-chain branched alcohols; C14-C22 mid-chain branched alkyl alkoxylates, typically having an average degree
of alkoxylation of from 1 to 30; alkylpolysaccharides, such as alkylpolyglycosides; polyhydroxy fatty acid amides; ether
capped poly(oxyalkylated) alcohol surfactants; and mixtures thereof.
[0219] Suitable non-ionic detersive surfactants are alkyl polyglucoside and/or an alkyl alkoxylated alcohol.
[0220] Non-ionic detersive surfactant, if present, is preferably used in an amount within the range of from about 1 %
to about 20 % by weight.
[0221] Suitable non-ionic detersive surfactants include alkyl alkoxylated alcohols, such as C8-18 alkyl alkoxylated
alcohol, or a C8-18 alkyl ethoxylated alcohol. The alkyl alkoxylated alcohol may have an average degree of alkoxylation
of from 0.5 to 50, or from 1 to 30, or from 1 to 20, or from 1 to 10. The alkyl alkoxylated alcohol may be a C8-18 alkyl
ethoxylated alcohol, typically having an average degree of ethoxylation of from 1 to 10, or from 1 to 7, or from 1 to 5, or
from 3 to 7. The alkyl alkoxylated alcohol can be linear or branched, and substituted or un-substituted.
[0222] Suitable nonionic detersive surfactants include secondary alcohol-based detersive surfactants having the for-
mula (I):

wherein R1 = linear or branched, substituted or unsubstituted, saturated or unsaturated C2-8 alkyl;
wherein R2 = linear or branched, substituted or unsubstituted, saturated or unsaturated C2-8 alkyl,
wherein the total number of carbon atoms present in R1 + R2 moieties is in the range of from 7 to 13;
wherein EO/PO are alkoxy moieties selected from ethoxy, propoxy, or mixtures thereof, optionally the EO/PO alkoxyl
moieties are in random or block configuration;
wherein n is the average degree of alkoxylation and is in the range of from 4 to 10.

[0223] Other suitable non-ionic detersive surfactants include EO/PO block co-polymer surfactants, such as the Plu-
rafac® series of surfactants available from BASF, and sugar-derived surfactants such as alkyl N-methyl glucose amide.
[0224] Suitable nonionic detersive surfactants that may be used include the primary and secondary alcohol ethoxylates,
especially the C8-C20 aliphatic alcohols ethoxylated with an average of from 1 to 20 moles of ethylene oxide per mole
of alcohol, and more especially the C10-C15 primary and secondary aliphatic alcohols ethoxylated with an average of
from 1 to 10 moles of ethylene oxide per mole of alcohol. Non-ethoxylated nonionic surfactants include alkylpolyglyco-
sides, glycerol monoethers, and polyhydroxyamides (e.g., glucamide).
[0225] Cationic detersive surfactant: Suitable cationic detersive surfactants include alkyl pyridinium compounds, alkyl
quaternary ammonium compounds, alkyl quaternary phosphonium compounds, alkyl ternary sulphonium compounds,
and mixtures thereof.
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[0226] Suitable cationic detersive surfactants are quaternary ammonium compounds having the general formula (II):

(II) (R)(R1)(R2)(R3)N+ X-

wherein, R is a linear or branched, substituted or unsubstituted C6-18 alkyl or alkenyl moiety, R1 and R2 are independently
selected from methyl or ethyl moieties, R3 is a hydroxyl, hydroxymethyl or a hydroxyethyl moiety, X is an anion which
provides charge neutrality, suitable anions include: halides, such as chloride; sulphate; and sulphonate. Suitable cationic
detersive surfactants are mono-C6-18 alkyl mono-hydroxyethyl di-methyl quaternary ammonium chlorides. Suitable cat-
ionic detersive surfactants are mono-C8-10 alkyl mono-hydroxyethyl di-methyl quaternary ammonium chloride, mono-
C10-12 alkyl mono-hydroxyethyl di-methyl quaternary ammonium chloride and mono-Cio alkyl mono-hydroxyethyl di-
methyl quaternary ammonium chloride.
[0227] Zwitterionic and/or amphoteric detersive surfactant: Suitable zwitterionic and/or amphoteric detersive sur-
factants include amine oxide such as dodecyldimethylamine N-oxide, alkanolamine sulphobetaines, coco-amidopropyl
betaines, HN+-R-CO2

- based surfactants, wherein R can be any bridging group, such as alkyl, alkoxy, aryl or amino
acids. Many suitable detergent active compounds are available and are fully described in the literature, for example, in
"Surface-Active Agents and Detergents", Volumes I and II, by Schwartz, Perry and Berch.
[0228] Chelants: Suitable chelants can also include: diethylene triamine pentaacetate, diethylene triamine penta(me-
thyl phosphonic acid), ethylene diamine-N’N’-disuccinic acid, ethylene diamine tetraacetate, ethylene diamine tetra(meth-
ylene phosphonic acid), hydroxyethane di(methylene phosphonic acid), and any combination thereof. A suitable chelant
is ethylene diamine-N’N’-disuccinic acid (EDDS) and/or hydroxyethane diphosphonic acid (HEDP). The cleaning com-
position may comprise ethylene diamine-N’N’- disuccinic acid or salt thereof. The ethylene diamine-N’N’-disuccinic acid
may be in S,S enantiomeric form. The cleaning composition may comprise 4,5-dihydroxy-m-benzenedisulfonic acid
disodium salt. Suitable chelants may also be calcium crystal growth inhibitors.
[0229] Polymers: Suitable polymers include carboxylate polymers, polyethylene glycol polymers, polyester soil release
polymers such as terephthalate polymers, amine polymers, cellulosic polymers, dye transfer inhibition polymers, dye
lock polymers such as a condensation oligomer produced by condensation of imidazole and epichlorhydrin, optionally
in ratio of 1:4:1, hexamethylenediamine derivative polymers, and any combination thereof.
[0230] Carboxylate polymer: Suitable carboxylate polymers include maleate/ acrylate random copolymer or polyacr-
ylate homopolymer. The carboxylate polymer may be a polyacrylate homopolymer having a molecular weight of from
4,000 Da to 9,000 Da, or from 6,000 Da to 9,000 Da. Other suitable carboxylate polymers are co-polymers of maleic
acid and acrylic acid, and may have a molecular weight in the range of from 4,000 Da to 90,000 Da.
[0231] Polymers: Preferably, the polymers are polyethylene glycol polymer. Suitable polyethylene glycol polymers
include random graft co-polymers comprising: (i) hydrophilic backbone comprising polyethylene glycol; and (ii) hydro-
phobic side chain(s) selected from the group consisting of: C4-C25 alkyl group, polypropylene, polybutylene, vinyl ester
of a saturated C1-C6 mono-carboxylic acid, C1-C6 alkyl ester of acrylic or methacrylic acid, and mixtures thereof. Suitable
polyethylene glycol polymers have a polyethylene glycol backbone with random grafted polyvinyl acetate side chains.
The average molecular weight of the polyethylene glycol backbone can be in the range of from 2,000 Da to 20,000 Da,
or from 4,000 Da to 8,000 Da. The molecular weight ratio of the polyethylene glycol backbone to the polyvinyl acetate
side chains can be in the range of from 1:1 to 1:5, or from 1:1.2 to 1:2. The average number of graft sites per ethylene
oxide units can be less than 1, or less than 0.8, the average number of graft sites per ethylene oxide units can be in the
range of from 0.5 to 0.9, or the average number of graft sites per ethylene oxide units can be in the range of from 0.1
to 0.5, or from 0.2 to 0.4. A suitable polyethylene glycol polymer is Sokalan® HP22.
[0232] Polyester soil release polymers: Suitable polyester soil release polymers have a structure as defined by one
of the following structures (III), (IV) or (V):

(III) -[(OCHR1-CHR2)a-O-OC-Ar-CO-]d

(IV) -[(OCHR3-CHR4)b-O-OC-sAr-CO-]e

(V) -[(OCHR5-CHR6)c-OR7]f

wherein:

a, b and c are from 1 to 200;
d, e and f are from 1 to 50;
Ar is a 1,4-substituted phenylene;
sAr is 1,3-substituted phenylene substituted in position 5 with SO3Me;
Me is H, Na, Li, K, Mg/2, Ca/2, Al/3, ammonium, mono-, di-, tri-, or tetra-alkylammonium wherein the alkyl groups
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are C1-C18 alkyl or C2-C10 hydroxyalkyl, or any mixture thereof;
R1, R2, R3, R4, R5 and R6 are independently selected from H or C1-C18 n- or iso-alkyl; and
R7 is a linear or branched C1-C18 alkyl, or a linear or branched C2-C30 alkenyl, or a cycloalkyl group with 5 to 9
carbon atoms, or a C8-C30 aryl group, or a C6-C30 arylalkyl group.

[0233] Suitable polyester soil release polymers are terephthalate polymers having the structure (III) or (IV) above.
[0234] Suitable polyester soil release polymers include the Repel-O-Tex® series of polymers such as Repel-O-Tex®
SF2 (Rhodia) and/or the Texcare® series of polymers such as Texcare® SRA300 (Clariant).
[0235] Other suitable soil release polymers may include, for example sulphonated and unsulphonated PET/POET
polymers, both end-capped and non-end-capped, and olyethylene glycol/polyvinyl alcohol graft copolymers such as
Sokolan® HP222.
[0236] Especially preferred soil release polymers are the sulphonated non-end-capped polyesters described and
claimed in PCT Publication WO 95/32997A (Rhodia Chimie).
[0237] Amine polymer: Suitable amine polymers include polyethylene imine polymers, such as alkoxylated polyalkyle-
neimines, optionally comprising a polyethylene and/or polypropylene oxide block.
[0238] Cellulosic polymer: The cleaning composition can comprise cellulosic polymers, such as polymers selected
from alkyl cellulose, alkyl alkoxyalkyl cellulose, carboxyalkyl cellulose, alkyl carboxyalkyl, and any combination thereof.
Suitable cellulosic polymers are selected from carboxymethyl cellulose, methyl cellulose, methyl hydroxyethyl cellulose,
methyl carboxymethyl cellulose, and mixtures thereof. The carboxymethyl cellulose can have a degree of carboxymethyl
substitution from 0.5 to 0.9 and a molecular weight from 100,000 Da to 300,000 Da. Another suitable cellulosic polymer
is hydrophobically modified carboxymethyl cellulose, such as Finnfix® SH-1 (CP Kelco).
[0239] Other suitable cellulosic polymers may have a degree of substitution (DS) of from 0.01 to 0.99 and a degree
of blockiness (DB) such that either DS+DB is of at least 1.00 or DB+2DS-DS2 is at least 1.20. The substituted cellulosic
polymer can have a degree of substitution (DS) of at least 0.55. The substituted cellulosic polymer can have a degree
of blockiness (DB) of at least 0.35. The substituted cellulosic polymer can have a DS + DB, of from 1.05 to 2.00. A
suitable substituted cellulosic polymer is carboxymethylcellulose.
[0240] Another suitable cellulosic polymer is cationically modified hydroxyethyl cellulose. Random graft co-polymer.
Suitable random graft co-polymers typically comprise: (i) from 50 wt% to less than 98 wt% structural units derived from
one or more monomers comprising carboxyl groups; (ii) from 1 wt% to less than 49 wt% structural units derived from
one or more monomers comprising sulfonate moieties; and (iii) from 1 wt% to 49 wt% structural units derived from one
or more types of monomers selected from ether bond-containing monomers represented by formulas (VI) and (VII).

wherein in formula (VI), R0 represents a hydrogen atom or CH3 group, R represents a CH2 group, CH2CH2 group or
single bond, X represents a number 0-5 provided X represents a number 1-5 when R is a single bond, and R1 is a
hydrogen atom or C1 to C20 organic group.



EP 2 890 773 B1

26

5

10

15

20

25

30

35

40

45

50

55

in formula (VII), R0 represents a hydrogen atom or CH3 group, R represents a CH2 group, CH2CH2 group or single bond,
X represents a number 0-5, and R1 is a hydrogen atom or C1 to C20 organic group.
[0241] Dye transfer inhibitor polymer: Suitable dye transfer inhibitor (DTI) polymers include polyvinyl pyrrolidone (PVP),
vinyl co-polymers of pyrrolidone and imidazoline (PVPVI), polyvinyl N-oxide (PVNO), and any mixture thereof.
[0242] Hexamethylenediamine derivative polymers: Suitable polymers includehexamethylenediamine derivative pol-
ymers, typically having the formula (VIII):

(VIII) R2(CH3)N+(CH2)6N+(CH3)R2.2X-

wherein X- is a suitable counter-ion, for example chloride, and R is a poly(ethylene glycol) chain having an average
degree of ethoxylation of from 20 to 30. Optionally, the poly(ethylene glycol) chains may be independently capped with
sulphate and/or sulphonate groups, typically with the charge being balanced by reducing the number of X- counter-ions,
or (in cases where the average degree of sulphation per molecule is greater than two), introduction of Y+ counter-ions,
for example sodium cations.
[0243] In another aspect, the laundry detergent comprises citrate. A suitable citrate is sodium citrate. However, citric
acid may also be incorporated into the laundry detergent, which can form citrate in the wash liquor.
[0244] In another aspect, the laundry detergent comprises bleach. Alternatively, the laundry detergent may be sub-
stantially free of bleach; substantially free means "none deliberately added". Suitable bleach includes bleach activators,
sources of available oxygen, pre-formed peracids, bleach catalysts, reducing bleach, and any combination thereof. If
present, the bleach, or any component thereof, for example the pre-formed peracid, may be coated, such as encapsulated,
or clathrated, such as with urea or cyclodextrin.
[0245] In another aspect, the laundry detergent comprises bleach activator. Suitable bleach activators include:
tetraacetylethylenediamine (TAED); oxybenzene sulphonates such as nonanoyl oxybenzene sulphonate (NOBS), capr-
ylamidononanoyl oxybenzene sulphonate (NACA-OBS), 3,5,5-trimethyl hexanoyloxybenzene sulphonate (Iso-NOBS),
dodecyl oxybenzene sulphonate (LOBS), and any mixture thereof; caprolactams; pentaacetate glucose (PAG); nitrile
quaternary ammonium; imide bleach activators, such as N-nonanoyl-N-methyl acetamide; and any mixture thereof.
[0246] In another aspect, the laundry detergent comprises source of available oxygen. A suitable source of available
oxygen (AvOx) is a source of hydrogen peroxide, such as percarbonate salts and/or perborate salts, such as sodium
percarbonate. The source of peroxygen may be at least partially coated, or even completely coated, by a coating
ingredient such as a carbonate salt, a sulphate salt, a silicate salt, borosilicate, or any mixture thereof, including mixed
salts thereof. Suitable percarbonate salts can be prepared by a fluid bed process or by a crystallization process. Suitable
perborate salts include sodium perborate mono-hydrate (PB1), sodium perborate tetrahydrate (PB4), and anhydrous
sodium perborate which is also known as fizzing sodium perborate. Other suitable sources of AvOx include persulphate,
such as oxone. Another suitable source of AvOx is hydrogen peroxide.
[0247] In another aspect, the laundry detergent comprises pre-formed peracid. A suitable pre-formed peracid is N,N-
pthaloylamino peroxycaproic acid (PAP).
[0248] In another aspect, the laundry detergent comprises bleach catalyst. Suitable bleach catalysts include oxazirid-
inium-based bleach catalysts, transition metal bleach catalysts and bleaching enzymes.
[0249] In another aspect, the laundry detergent comprises oxaziridinium-based bleach catalyst. A suitable oxaziridin-
ium-based bleach catalyst has the formula (IX):
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wherein: R1 is selected from the group consisting of: H, a branched alkyl group containing from 3 to 24 carbons, and a
linear alkyl group containing from 1 to 24 carbons; R1 can be a branched alkyl group comprising from 6 to 18 carbons,
or a linear alkyl group comprising from 5 to 18 carbons, R1 can be selected from the group consisting of: 2-propylheptyl,
2-butyloctyl, 2-pentylnonyl, 2-hexyldecyl, n-hexyl, n-octyl, n-decyl, n-dodecyl, n-tetradecyl, n-hexadecyl, n-octadecyl,
iso-nonyl, iso-decyl, iso-tridecyl and iso-pentadecyl; R2 is independently selected from the group consisting of: H, a
branched alkyl group comprising from 3 to 12 carbons, and a linear alkyl group comprising from 1 to 12 carbons; optionally
R2 is independently selected from the group consisting of H, methyl, a branched alkyl group comprising from 3 to 12
carbons, and a linear alkyl group comprising from 1 to 12 carbons; and n is an integer from 0 to 1. Oxaziridinium-based
bleach booster can be produced according to U.S. Patent Publication No. 2006/0089284A1.
[0250] In another aspect, the laundry detergent comprises transition metal bleach catalyst. The laundry detergent
composition may include transition metal bleach catalyst, typically comprising copper, iron, titanium, ruthenium, tungsten,
molybdenum, and/or manganese cations. Suitable transition metal bleach catalysts are manganese-based transition
metal bleach catalysts.
[0251] In another aspect, the laundry detergent comprises reducing bleach. The cleaning composition may comprise
a reducing bleach. However, the laundry detergent composition may be substantially free of reducing bleach; substantially
free means "none deliberately added". Suitable reducing bleach include sodium sulphite and/or thiourea dioxide (TDO).
[0252] In another aspect, the laundry detergent comprises a co-bleach particle. The cleaning composition may comprise
a co-bleach particle. Typically, the co-bleach particle comprises a bleach activator and a source of peroxide. It may be
highly suitable for a large amount of bleach activator relative to the source of hydrogen peroxide to be present in the co-
bleach particle. The weight ratio of bleach activator to source of hydrogen peroxide present in the co-bleach particle can
be at least 0.3:1, or at least 0.6:1, or at least 0.7:1, or at least 0.8:1, or at least 0.9:1, or at least 1.0:1.0, or even at least
1.2:1 or higher.
[0253] The co-bleach particle can comprise: (i) bleach activator, such as TAED; and (ii) a source of hydrogen peroxide,
such as sodium percarbonate. The bleach activator may at least partially, or even completely, enclose the source of
hydrogen peroxide.
[0254] The co-bleach particle may comprise a binder. Suitable binders are carboxylate polymers such as polyacrylate
polymers, and/or surfactants including non-ionic detersive surfactants and/or anionic detersive surfactants such as linear
C11-C13 alkyl benzene sulphonate.
[0255] In another aspect, the laundry detergent comprises a bleach stabilizer (heavy metal sequestrant). Suitable
bleach stabilizers include ethylenediamine tetraacetate (EDTA) and the polyphosphonates such as Dequest®, EDTMP.
[0256] In another aspect, the laundry detergent comprises photobleach. Suitable photobleaches are zinc and/or alu-
minium sulphonated phthalocyanines.
[0257] In another aspect, the laundry detergent comprises brightener. It may be preferred for the cleaning composition
to comprise fluorescent brighteners such as disodium 4,4’-bis(2-sulfostyryl)biphenyl (C.l. Fluorescent Brightener 351);
C.I. Fluorescent Brightener 260, or analogues with its anilino- or morpholino-groups replaced by other groups. Suitable
C.I. Fluorescent Brightener 260 may have the following structure (X):
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wherein the C.I. fluorescent brightener 260 is either:

predominantly in alpha-crystalline form; or
predominantly in beta-crystalline form and having a weight average primary particle size of from 3 to 30 micrometers.

[0258] In another aspect, the laundry detergent comprises bleach-stable fluorescent brighteners such as bis(sulfoben-
zofuranyl)biphenyl, commercially available from Ciba Specialty Chemicals as Tinopal® PLC.
[0259] In another aspect, the laundry detergent may comprise a fabric hueing agent (sometimes referred to as shading,
bluing or whitening agents). Typically, the hueing agent provides a blue or violet shade to fabric. Hueing agents can be
used either alone or in combination to create a specific shade of hueing and/or to shade different fabric types. This may
be provided for example by mixing a red and green-blue dye to yield a blue or violet shade. Hueing agents may be
selected from any known chemical class of dye, including but not limited to acridine, anthraquinone (including polycyclic
quinones), azine, azo (e.g., monoazo, disazo, trisazo, tetrakisazo, polyazo), including premetallized azo, benzodifurane
and benzodifuranone, carotenoid, coumarin, cyanine, diazahemicyanine, diphenylmethane, formazan, hemicyanine,
indigoids, methane, naphthalimides, naphthoquinone, nitro and nitroso, oxazine, phthalocyanine, pyrazoles, stilbene,
styryl, triarylmethane, triphenylmethane, xanthenes and mixtures thereof.
[0260] Suitable fabric hueing agents include dyes, dye-clay conjugates, and organic and inorganic pigments. Suitable
dyes include small molecule dyes and polymeric dyes. Suitable small molecule dyes include small molecule dyes selected
from the group consisting of dyes falling into the Colour Index (C.I.) classifications of Direct, Basic, Reactive or hydrolysed
Reactive, Solvent or Disperse dyes for example that are classified as Blue, Violet, Red, Green or Black, and provide the
desired shade either alone or in combination. In another aspect, suitable small molecule dyes include small molecule
dyes selected from the group consisting of Colour Index (Society of Dyers and Colourists, Bradford, UK) numbers Direct
Violet dyes such as 9, 35, 48, 51, 66, and 99, Direct Blue dyes such as 1, 71, 80 and 279, Acid Red dyes such as 17,
73, 52, 88 and 150, Acid Violet dyes such as 15, 17, 24, 43, 49 and 50, Acid Blue dyes such as 15, 17, 25, 29, 40, 45,
75, 80, 83, 90 and 113, Acid Black dyes such as 1, Basic Violet dyes such as 1, 3, 4, 10 and 35, Basic Blue dyes such
as 3, 16, 22, 47, 66, 75 and 159, Disperse or Solvent dyes such as those described in EP1794275 or EP1794276, or
dyes as disclosed in US 7208459 B2, and mixtures thereof. In another aspect, suitable small molecule dyes include
small molecule dyes selected from the group consisting of C. I. numbers Acid Violet 17, Direct Blue 71, Direct Violet 51,
Direct Blue 1, Acid Red 88, Acid Red 150, Acid Blue 29, Acid Blue 113 or mixtures thereof.
[0261] Suitable polymeric dyes include polymeric dyes selected from the group consisting of polymers containing
covalently bound (sometimes referred to as conjugated) chromogens, (dye-polymer conjugates), for example polymers
with chromogens co-polymerized into the backbone of the polymer and mixtures thereof. Polymeric dyes include those
described in PCT Publications: WO2011/98355, WO2011/47987, US2012/090102, WO2010/145887, WO2006/055787
and WO2010/142503.
[0262] In another aspect, suitable polymeric dyes include polymeric dyes selected from the group consisting of fabric-
substantive colorants sold under the name of Liquitint® (Milliken, Spartanburg, South Carolina, USA), dye-polymer
conjugates formed from at least one reactive dye and a polymer selected from the group consisting of polymers comprising
a moiety selected from the group consisting of a hydroxyl moiety, a primary amine moiety, a secondary amine moiety,
a thiol moiety and mixtures thereof. In still another aspect, suitable polymeric dyes include polymeric dyes selected from
the group consisting of Liquitint® Violet CT, carboxymethyl cellulose (CMC) covalently bound to a reactive blue, reactive
violet or reactive red dye such as CMC conjugated with C.I. Reactive Blue 19, sold by Megazyme, Wicklow, Ireland
under the product name AZO-CM-CELLULOSE, product code S-ACMC, alkoxylated triphenyl-methane polymeric col-
ourants, alkoxylated thiophene polymeric colourants, and mixtures thereof.
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[0263] Preferred hueing dyes include the whitening agents found in PCT Publications: WO 2008/87497 A1,
WO2011/011799 and WO2012/054835. Preferred hueing agents for use in the present invention may be the preferred
dyes disclosed in these references, including those selected from Examples 1-42 in Table 5 of PCT Publication
WO2011/011799. Other preferred dyes are disclosed in U.S. Patent 8,138,222. Other preferred dyes are disclosed in
PCT Publication WO2009/069077.
[0264] Suitable dye clay conjugates include dye clay conjugates selected from the group comprising at least one
cationic/basic dye and a smectite clay, and mixtures thereof. In another aspect, suitable dye clay conjugates include
dye clay conjugates selected from the group consisting of one cationic/basic dye selected from the group consisting of
C.I. Basic Yellow 1 through 108, C.I. Basic Orange 1 through 69, C.I. Basic Red 1 through 118, C.I. Basic Violet 1 through
51, C.I. Basic Blue 1 through 164, C.I. Basic Green 1 through 14, C.I. Basic Brown 1 through 23, CI Basic Black 1 through
11, and a clay selected from the group consisting of Montmorillonite clay, Hectorite clay, Saponite clay and mixtures
thereof. In still another aspect, suitable dye clay conjugates include dye clay conjugates selected from the group consisting
of: Montmorillonite Basic Blue B7 C.I. 42595 conjugate, Montmorillonite Basic Blue B9 C.I. 52015 conjugate, Montmo-
rillonite Basic Violet V3 C.I. 42555 conjugate, Montmorillonite Basic Green G1 C.I. 42040 conjugate, Montmorillonite
Basic Red R1 C.I. 45160 conjugate, Montmorillonite C.I. Basic Black 2 conjugate, Hectorite Basic Blue B7 C.I. 42595
conjugate, Hectorite Basic Blue B9 C.I. 52015 conjugate, Hectorite Basic Violet V3 C.I. 42555 conjugate, Hectorite Basic
Green G1 C.I. 42040 conjugate, Hectorite Basic Red R1 C.I. 45160 conjugate, Hectorite C.I. Basic Black 2 conjugate,
Saponite Basic Blue B7 C.I. 42595 conjugate, Saponite Basic Blue B9 C.I. 52015 conjugate, Saponite Basic Violet V3
C.I. 42555 conjugate, Saponite Basic Green G1 C.I. 42040 conjugate, Saponite Basic Red R1 C.I. 45160 conjugate,
Saponite C.I. Basic Black 2 conjugate and mixtures thereof.
[0265] Suitable pigments include pigments selected from the group consisting of flavanthrone, indanthrone, chlorinated
indanthrone containing from 1 to 4 chlorine atoms, pyranthrone, dichloropyranthrone, monobromodichloropyranthrone,
dibromodichloropyranthrone, tetrabromopyranthrone, perylene-3,4,9,10-tetracarboxylic acid diimide, wherein the imide
groups may be unsubstituted or substituted by C1-C3 -alkyl or a phenyl or heterocyclic radical, and wherein the phenyl
and heterocyclic radicals may additionally carry substituents which do not confer solubility in water, anthrapyrimidine-
carboxylic acid amides, violanthrone, isoviolanthrone, dioxazine pigments, copper phthalocyanine which may contain
up to 2 chlorine atoms per molecule, polychloro-copper phthalocyanine or polybromochloro-copper phthalocyanine
containing up to 14 bromine atoms per molecule and mixtures thereof.
[0266] In another aspect, suitable pigments include pigments selected from the group consisting of Ultramarine Blue
(C.I. Pigment Blue 29), Ultramarine Violet (C.I. Pigment Violet 15) and mixtures thereof.
[0267] The aforementioned fabric hueing agents can be used in combination (any mixture of fabric hueing agents can
be used).
[0268] In another aspect, the cleaning active comprises enzyme. Suitable enzymes include proteases, amylases,
cellulases, lipases, xylogucanases, pectate lyases, mannanases, bleaching enzymes, cutinases, and mixtures there-
of.For the enzymes, accession numbers and IDs shown in parentheses refer to the entry numbers in the databases
Genbank, EMBL and/or Swiss-Prot. For any mutations, standard 1-letter amino acid codes are used with a * representing
a deletion. Accession numbers prefixed with DSM refer to micro-organisms deposited at Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Mascheroder Weg 1b, 38124 Brunswick (DSMZ).
[0269] Protease. The composition may comprise a protease. Suitable proteases include metalloproteases and/or
serine proteases, including neutral or alkaline microbial serine proteases, such as subtilisins (EC 3.4.21.62). Suitable
proteases include those of animal, vegetable or microbial origin. In one aspect, such suitable protease may be of microbial
origin. The suitable proteases include chemically or genetically modified mutants of the aforementioned suitable pro-
teases. In one aspect, the suitable protease may be a serine protease, such as an alkaline microbial protease or/and a
trypsin-type protease. Examples of suitable neutral or alkaline proteases include:

(a) subtilisins (EC 3.4.21.62), including those derived from Bacillus, such as Bacillus lentus, Bacillus alkalophilus
(P27963, ELYA_BACAO), Bacillus subtilis, Bacillus amyloliquefaciens (P00782, SUBT_BACAM), Bacillus pumilus
(P07518) and Bacillus gibsonii (DSM14391).

(b) trypsin-type or chymotrypsin-type proteases, such as trypsin (e.g. of porcine or bovine origin), including the
Fusarium protease and the chymotrypsin proteases derived from Cellumonas (A2RQE2).

(c) metalloproteases, including those derived from Bacillus amyloliquefaciens (P06832, NPRE_BACAM).

[0270] Suitable proteases include those derived from Bacillus gibsonii or Bacillus Lentus such as subtilisin 309 (P29600)
and/or DSM 5483 (P29599).
Suitable commercially available protease enzymes include: those sold under the trade names Alcalase®, Savinase®,
Primase®, Durazym®, Polarzyme®, Kannase®, Liquanase®, Liquanase Ultra®, Savinase Ultra®, Ovozyme®, Neu-
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trase®, Everlase® and Esperase® by Novozymes A/S (Denmark); those sold under the tradename Maxatase®, Max-
acal®, Maxapem®, Properase®, Purafect®, Purafect Prime®, Purafect Ox®, FN3®, FN4®, Excellase® and Purafect
OXP® by Genencor International; those sold under the tradename Opticlean® and Optimase® by Solvay Enzymes;
those available from Henkel/Kemira, namely BLAP (P29599 having the following mutations S99D + S101 R + S103A +
V104I + G159S), and variants thereof including BLAP R (BLAP with S3T + V4I + V199M + V205I + L217D), BLAP X
(BLAP with S3T + V4I + V205I) and BLAP F49 (BLAP with S3T + V4I + A194P + V199M + V205I + L217D) all from
Henkel/Kemira; and KAP (Bacillus alkalophilus subtilisin with mutations A230V + S256G + S259N) from Kao.
[0271] In another aspect, suitable proteolytic enzymes (proteases) may be catalytically active protein materials which
degrade or alter protein types of stains when present as in fabric stains in a hydrolysis reaction. They may be of any
suitable origin, such as vegetable, animal, bacterial or yeast origin. Proteolytic enzymes or proteases of various qualities
and origins and having activity in various pH ranges of from 4-12 are available. Proteases of both high and low isoelectric
point are suitable.
[0272] Amylase: Suitable amylases are alpha-amylases, including those of bacterial or fungal origin. Chemically or
genetically modified mutants (variants) are included. A suitable alkaline alpha-amylase is derived from a strain of Bacillus,
such as Bacillus licheniformis, Bacillus amyloliquefaciens, Bacillus stearothermophilus, Bacillus subtilis, or other Bacillus
sp., such as Bacillus sp. NCIB 12289, NCIB 12512, NCIB 12513, sp 707, DSM 9375, DSM 12368, DSM no. 12649,
KSM AP1378, KSM K36 or KSM K38. Suitable amylases include:

(a) alpha-amylase derived from Bacillus licheniformis (P06278, AMY_BACLI), and variants thereof, especially the
variants with substitutions in one or more of the following positions: 15, 23, 105, 106, 124, 128, 133, 154, 156, 181,
188, 190, 197, 202, 208, 209, 243, 264, 304, 305, 391, 408, and 444;

(b) AA560 amylase (CBU30457, HD066534) and variants thereof, especially the variants with one or more substi-
tutions in the following positions: 26, 30, 33, 82, 37, 106, 118, 128, 133, 149, 150, 160, 178, 182, 186, 193, 203,
214, 231, 256, 257, 258, 269, 270, 272, 283, 295, 296, 298, 299, 303, 304, 305, 311, 314, 315, 318, 319, 339, 345,
361, 378, 383, 419, 421, 437, 441, 444, 445, 446, 447, 450, 461, 471, 482, 484, optionally that also contain the
deletions of D183* and G184*;

(c) DSM 12649 having: (a) mutations at one or more of positions 9, 26, 149, 182, 186, 202, 257, 295, 299, 323, 339
and 345; and (b) optionally with one or more, preferably all of the substitutions and/or deletions in the following
positions: 118, 183, 184, 195, 320 and 458, which if present preferably comprise R118K, DI83*, GI84*, N195F,
R320K and/or R458K; and

(d) variants exhibiting at least 90% identity with the wild-type enzyme from Bacillus SP722 (CBU30453, HD066526),
especially variants with deletions in the 183 and 184 positions.

[0273] Suitable commercially available alpha-amylases are Duramyl®, Liquezyme® Termamyl®, Termamyl Ultra®,
Natalase®, Supramyl®, Stainzyme®, Stainzyme Plus®, Fungamyl® and BAN® (Novozymes A/S), Bioamylase® and
variants thereof (Biocon India Ltd.), Kemzym® AT 9000 (Biozym Ges. m.b.H, Austria), Rapidase®, Purastar®, Optisize
HT Plus®, Enzysize®, Powerase® and Purastar Oxam®, Maxamyl® (Genencor International Inc.) and KAM® (KAO,
Japan). Suitable amylases are Natalase®, Stainzyme® and Stainzyme Plus®.
[0274] Cellulase: The laundry detergent may comprise a cellulase. Suitable cellulases include those of bacterial or
fungal origin. Chemically modified or protein engineered mutants are included. Suitable cellulases include cellulases
from the genera Bacillus, Pseudomonas, Humicola, Fusarium, Thielavia, Acremonium, e.g., the fungal cellulases pro-
duced from Humicola insolens, Myceliophthora thermophila and Fusarium oxysporum.
[0275] Commercially available cellulases include Celluzyme®, and Carezyme® (Novozymes A/S), Clazinase®, and
Puradax HA® (Genencor International Inc.), and KAC-500(B)® (Kao Corporation).
[0276] The cellulase can include microbial-derived endoglucanases exhibiting endo-beta-1,4-glucanase activity (E.C.
3.2.1.4), including a bacterial polypeptide endogenous to a member of the genus Bacillus sp. AA349 and mixtures
thereof. Suitable endoglucanases are sold under the tradenames Celluclean® and Whitezyme® (Novozymes A/S, Bags-
vaerd, Denmark).
[0277] Suitable cellulases may also exhibit xyloglucanase activity, such as Whitezyme®.
[0278] Lipase: The composition may comprise a lipase. Suitable lipases include those of bacterial or fungal origin.
Chemically modified or protein engineered mutants are included. Examples of useful lipases include lipases from Hu-
micola (synonym Thermomyces), e.g., from H. lanuginosa (T. lanuginosus), or from H. insolens, a Pseudomonas lipase,
e.g., from P. alcaligenes or P. pseudoalcaligenes, P. cepacia, P. stutzeri, P. fluorescens, Pseudomonas sp. strain SD
705, P. wisconsinensis, a Bacillus lipase, e.g., from B. subtilis, B. stearothermophilus or B. pumilus.
[0279] The lipase may be a "first cycle lipase", optionally a variant of the wild-type lipase from Thermomyces lanuginosus
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comprising T231R and N233R mutations. The wild-type sequence is the 269 amino acids (amino acids 23 - 291) of the
Swissprot accession number Swiss-Prot O59952 (derived from Thermomyces lanuginosus (Humicola lanuginosa)).
Suitable lipases would include those sold under the tradenames Lipex®, Lipolex® and Lipoclean® by Novozymes,
Bagsvaerd, Denmark.
[0280] The laundry detergent or cleaning composition may comprise a variant of Thermomyces lanuginosa (O59952)
lipase having >90% identity with the wild type amino acid and comprising substitution(s) at T231 and/or N233, optionally
T231R and/or N233R.
[0281] Xyloglucanase: Suitable xyloglucanase enzymes may have enzymatic activity towards both xyloglucan and
amorphous cellulose substrates. The enzyme may be a Glycosyl Hydrolase (GH) selected from GH families 5, 12, 44,
45 or 74. The glycosyl hydrolase selected from GH family 44 is particularly suitable. Suitable glycosyl hydrolases from
GH family 44 are the XYG1006 glycosyl hydrolase from Paenibacillus polyxyma (ATCC 832) and variants thereof.
[0282] Also particularly suitable is the glycosyl hydrolase selected from GH family 45 having a molecular weight of
from 17 kDa to 30 kDa, for example the endoglucanases sold under the tradename Biotouch® NCD, DCC and DCL (AB
Enzymes, Darmstadt, Germany).
[0283] Pectate lyase: Suitable pectate lyases are either wild-types or variants of Bacillus-derived pectate lyases
(CAF05441, AAU25568) sold under the tradenames Pectawash®, Pectaway® and X-Pect® (from Novozymes A/S,
Bagsvaerd, Denmark).
[0284] Mannanase: Suitable mannanases are sold under the tradenames Mannaway® (from Novozymes A/S, Bags-
vaerd, Denmark), and Purabrite® (Genencor International Inc., Palo Alto, California).
[0285] Bleaching enzyme: Suitable bleach enzymes include oxidoreductases, for example oxidases such as glucose,
choline or carbohydrate oxidases, oxygenases, catalases, peroxidases, like halo-, chloro-, bromo-, lignin-, glucose- or
manganese-peroxidases, dioxygenases or laccases (phenoloxidases, polyphenoloxidases). Suitable commercial prod-
ucts are sold under the Guardzyme® and Denilite® ranges from Novozymes. It may be advantageous for additional
organic compounds, especially aromatic compounds, to be incorporated with the bleaching enzyme; these compounds
interact with the bleaching enzyme to enhance the activity of the oxidoreductase (enhancer) or to facilitate the electron
flow (mediator) between the oxidizing enzyme and the stain typically over strongly different redox potentials.
[0286] Other suitable bleaching enzymes include perhydrolases, which catalyse the formation of peracids from an
ester substrate and peroxygen source. Suitable perhydrolases include variants of the Mycobacterium smegmatis per-
hydrolase, variants of so-called CE-7 perhydrolases, and variants of wild-type subtilisin Carlsberg possessing perhy-
drolase activity.
[0287] Cutinase: Suitable cutinases are defined by E.C. Class 3.1.1.73, optionally displaying at least 90%, or 95%, or
most optionally at least 98 % identity with a wild-type derived from one of Fusarium solani, Pseudomonas Mendocina
or Humicola Insolens.
[0288] Identity. The relativity between two amino acid sequences is described by the parameter "identity". For purposes
of the present invention, the alignment of two amino acid sequences is determined by using the Needle program from
the EMBOSS package (http://emboss.org) version 2.8.0. The Needle program implements the global alignment algorithm
described in Needleman, S. B. and Wunsch, C. D. (1970) J. Mol. Biol. 48, 443-453. The substitution matrix used is
BLOSUM62, gap opening penalty is 10, and gap extension penalty is 0.5.
[0289] In another aspect, the laundry detergent comprises fabric-softener. Suitable fabric-softening agents include
clay, silicone and/or quaternary ammonium compounds. Suitable clays include montmorillonite clay, hectorite clay and/or
laponite clay. A suitable clay is montmorillonite clay. Suitable silicones include amino-silicones and/or polydimethylsi-
loxane (PDMS). A suitable fabric softener is a particle comprising clay and silicone, such as a particle comprising
montmorillonite clay and PDMS.
[0290] In another aspect, the laundry detergent comprises flocculant. Suitable flocculants include polyethylene oxide;
for example having an average molecular weight of from 300,000 Da to 900,000 Da.
[0291] In another aspect, the laundry detergent comprises suds suppressor. Suitable suds suppressors include silicone
and/or fatty acid such as stearic acid.
[0292] In another aspect, the laundry detergent comprises perfume. Suitable perfumes include perfume microcapsules,
polymer assisted perfume delivery systems including Schiff base perfume/polymer complexes, starch-encapsulated
perfume accords, perfume-loaded zeolites, blooming perfume accords, and any combination thereof. A suitable perfume
microcapsule is melamine formaldehyde based, typically comprising perfume that is encapsulated by a shell comprising
melamine formaldehyde. It may be highly suitable for such perfume microcapsules to comprise cationic and/or cationic
precursor material in the shell, such as polyvinyl formamide (PVF) and/or cationically modified hydroxyethyl cellulose
(catHEC).
[0293] In another aspect, the laundry detergent comprises other aesthetic. Other suitable aesthetic particles may
include soap rings, lamellar aesthetic particles, geltin beads, carbonate and/or sulphate salt speckles, coloured clay
particles, and any combination thereof.
[0294] Builder: Suitable builders include zeolites, phosphates, citrates, and any combination thereof.
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[0295] Zeolite builder: The laundry detergent may be substantially free of zeolite builder. Substantially free of zeolite
builder typically means comprises from 0 wt% to 10 wt%, zeolite builder, or to 8 wt%, or to 6 wt%, or to 4 wt%, or to 3
wt%, or to 2 wt%, or even to 1 wt% zeolite builder. Substantially free of zeolite builder preferably means "none deliberately
added" zeolite builder. Typical zeolite builders include zeolite A, zeolite P, zeolite MAP, zeolite X and zeolite Y.
[0296] Phosphate builder: The laundry detergent may be substantially free of phosphate builder. Substantially free of
phosphate builder typically means comprises from 0 wt% to 10 wt% phosphate builder, or to 8 wt%, or to 6 wt%, or to
4 wt%, or to 3 wt%, or to 2 wt%, or even to 1 wt% phosphate builder. Substantially free of phosphate builder preferably
preferably means "none deliberately added" phosphate builder. A typical phosphate builder is sodium tripolyphosphate
(STPP), which may be used in combination with sodium orthophosphate, and/or sodium pyrophosphate.
[0297] Other inorganic builders that may be present additionally or alternatively include sodium carbonate, and/or
sodium bicarbonate.
[0298] Organic builders that may be present include polycarboxylate polymers such as polyacrylates and acrylic/maleic
copolymers; polyaspartates; monomeric polycarboxylates such as citrates, gluconates, oxydisuccinates, glycerol mono-
di- and trisuccinates, carboxymethyloxysuccinates, carboxy- methyloxymalonates, dipicolinates, hydroxyethyliminodia-
cetates, alkyl- and alkenylmalonates and succinates; and sulphonated fatty acid salts.
[0299] Buffer and alkalinity source: Suitable buffers and alkalinity sources include carbonate salts and/or silicate salts
and/or double salts such as burkeitte.
[0300] Carbonate salt: A suitable carbonate salt is sodium carbonate and/or sodium bicarbonate. The laundry detergent
may comprise bicarbonate salt. It may be suitable for the composition to comprise low levels of carbonate salt, for
example, it may be suitable for the composition to comprise from 0 wt% to 10 wt% carbonate salt, or to 8 wt%, or to 6
wt%, or to 4 wt%, or to 3 wt%, or to 2 wt%, or even to 1 wt% carbonate salt. The laundry detergent may even be
substantially free of carbonate salt; substantially free means "none deliberately added".
[0301] The carbonate salt may have a weight average mean particle size of from 100 to 500 micrometers. Alternatively,
the carbonate salt may have a weight average mean particle size of from 10 to 25 micrometers.
[0302] Silicate salt: The laundry detergent may comprise from 0 wt% to 20 wt% silicate salt, or to 15 wt%, or to 10
wt%, or to 5 wt%, or to 4 wt%, or even to 2 wt%, and may comprise from above 0 wt%, or from 0.5 wt%, or even from
1 wt% silicate salt. The silicate can be crystalline or amorphous. Suitable crystalline silicates include crystalline layered
silicate, such as SKS-6. Other suitable silicates include 1.6R silicate and/or 2.0R silicate. A suitable silicate salt is sodium
silicate. Another suitable silicate salt is sodium metasilicate.
[0303] Filler: The laundry detergent may comprise from 0 wt% to 70 wt% filler. Suitable fillers include sulphate salts
and/or bio-filler materials.
[0304] Sulphate salt: A suitable sulphate salt is sodium sulphate. The sulphate salt may have a weight average mean
particle size of from 100 to 500 micrometers, alternatively, the sulphate salt may have a weight average mean particle
size of from 10 to 45 micrometers.
[0305] Bio-filler material: A suitable bio-filler material is alkali and/or bleach treated agricultural waste.
[0306] Calcium carbonate crystal growth inhibitor: The laundry detergent may comprise a calcium carbonate crystal
growth inhibitor, such as one selected from the group consisting of: 1-hydroxyethanediphosphonic acid (HEDP) and
salts thereof; N,N-dicarboxymethyl-2-aminopentane-1,5-dioic acid and salts thereof; 2-phosphonobutane-1,2,4-tricar-
boxylic acid and salts thereof; and any combination thereof.
[0307] Antiredeposition agents, for example, cellulose esters and ethers, for example sodium carboxymethyl cellulose,
may also be present.
[0308] Other ingredients that may be present include solvents, hydrotropes, such as sodium, or calcium cumene
sulfonate, potassium napthalenesulfonate, or the like, fluorescers, foam boosters or foam controllers (antifoams) as
appropriate, sodium carbonate, sodium bicarbonate, sodium silicate, sodium sulphate, sodium acetate, TEA-25 (poly-
ethylene glycol ether of catylalcohol), calcium chloride, other inorganic salts, flow aids such as silicas and amorphous
aluminosilicates, fabric conditioning compounds, additional clay and soil removal/ anti-redeposition agents, other per-
fumes or pro-perfumes, and combinations of one or more of these cleaning adjuncts.

Methods of Using the Laundry Detergent or Cleaning Composition

[0309] The compositions are typically used for cleaning and /or treating a situs inter alia a surface or fabric. As used
herein, "surface" may include such surfaces such as dishes, glasses, and other cooking surfaces, hard surfaces, hair
or skin. Such method includes the steps of contacting an embodiment of the laundry detergent or cleaning composition,
in neat form or diluted in a wash liquor, with at least a portion of a surface or fabric, then optionally rinsing such surface
or fabric. The surface or fabric may be subjected to a washing step prior to the aforementioned rinsing step. For purposes
of the present invention, "washing" includes but is not limited to, scrubbing, wiping, and mechanical agitation.
[0310] The composition solution pH is chosen to be the most complimentary to a target surface to be cleaned spanning
broad range of pH, from about 5 to about 11. For personal care such as skin and hair cleaning pH of such composition
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preferably has a pH from about 5 to about 8 for laundry cleaning compositions pH of from about 8 to about 10. The
compositions are preferably employed at concentrations of from about 200 ppm to about 10,000 ppm in solution. The
water temperatures preferably range from about 5 °C to about 100 °C.
[0311] As will be appreciated by one skilled in the art, the laundry detergent of the present invention are ideally suited
for use in laundry applications. Accordingly, the present invention includes a method for laundering a fabric. The method
may comprise the steps of contacting a fabric to be laundered with a laundry detergent comprising the carboxyl group-
containing polymer. The fabric may comprise most any fabric capable of being laundered in normal consumer use
conditions. The solution preferably has a pH of from about 8 to about 10.5. The laundry detergent may be employed at
concentrations of from about 500 ppm to about 15,000 ppm in solution, and optionally, more dilute wash conditions can
be used. The water temperatures typically range from about 5 °C to about 90 °C. The water to fabric ratio is typically
from about 1:1 to about 30:1.
[0312] The method of laundering fabric may be carried out in a top-loading or front-loading automatic washing machine,
or can be used in a hand-wash laundry application. In these applications, the wash liquor formed and concentration of
laundry detergent composition in the wash liquor is that of the main wash cycle. Any input of water during any optional
rinsing step(s) is not included when determining the volume of the wash liquor.
[0313] The wash liquor may comprise 40 litres or less of water, or 30 litres or less, or 20 litres or less, or 10 litres or
less, or 8 litres or less, or even 6 litres or less of water. The wash liquor may comprise from above 0 to 15 litres, or from
2 litres, and to 12 litres, or even to 8 litres of water. For dilute wash conditions, the wash liquor may comprise 150 litres
or less of water, 100 litres or less of water, 60 litres or less of water, or 50 litres or less of water, especially for hand
washing conditions, and can depend on the number of rinses.
[0314] Typically from 0.01 Kg to 2 Kg of fabric per litre of wash liquor is dosed into the wash liquor. Typically from 0.01
Kg, or from 0.05 Kg, or from 0.07 Kg, or from 0.10 Kg, or from 0.15 Kg, or from 0.20 Kg, or from 0.25 Kg fabric per litre
of wash liquor is dosed into the wash liquor.
[0315] Optionally, 50 g or less, or 45 g or less, or 40 g or less, or 35 g or less, or 30 g or less, or 25 g or less, or 20 g
or less, or even 15 g or less, or even 10 g or less of the composition is contacted to water to form the wash liquor.
[0316] As will be appreciated by one skilled in the art, the cleaning compositions described above are ideally suited
for use in home care (hard surface cleaning compositions) and/or dish cleaning compositions.

TEST METHODS

[0317] Various techniques are known in the art to determine the properties of the laundry detergents or cleaning
compositions of the present invention comprising the carboxyl group-containing polymers, however, the following assays
must be used in order that the invention described and claimed herein may be fully understood.

Test 1: Measurement of Weight Average Molecular Weight (Mw)

[0318] The weight average molecular weight of the polymers are determined by the technique of Gel Permeation
Chromatography (GPC) under the following conditions.

Measuring device: L-7000 series (product of Hitachi Ltd.)
Detector: HITACHI RI Detector, L-7490
Column: SHODEX Asahipak GF-310-HQ, GF-710-HQ, GF-1G 7B (products of Showa Denko K. K.)
Column temperature: 40 °C
Flow velocity: 0.5 mL/ min
Calibration curve: Polyacrylic Standard (product of Sowa Kagaku Co., Ltd.)
Eluent: 0.1 N sodium acetate/acetonitrile = 3/1 (mass ratio)

Test 2: Qualification of the Monomers and Adduct

[0319] The ether bond-containing monomer, the sulfonic acid group-containing monomer, the acrylic acid-based mon-
omer, and the hydrogen sulfite adduct are quantified by high pressure liquid chromatography (HPLC) under the following
conditions.

Measuring device: L-7000 series (product of Hitachi Ltd.)
Detector: UV detector, L-7400 (product of Hitachi Ltd.)
Column: SHODEX RSpak DE-413 (product of Showa Denko K. K.)
Temperature: 40.0 °C
Eluent: 0.1% phosphoric acid aqueous solution
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Flow velocity: 1.0 mL/ min

Test 3: Measurement of Solids Content

[0320] A mixture of 1.0 g of a carboxyl group-containing polymer composition of the present invention and 1.0 g of
water is left in an oven heated to 130 °C in nitrogen atmosphere for one hour so as to be dried. The solids content (%)
and volatile component content (%) are calculated from the mass change before and after the drying step.

Test 4: Anti-Soil Redeposition Test (under Hard Water Conditions)

[0321] This test measures the ability of the polymers to prevent soil from depositing onto the fabric. The anti-soil
redeposition ability test is performed with carbon black based on the following procedure.

(1) Test fabric selected from white cotton cloth (available from Testfabric Inc.) is cut into 5 cm 3 5 cm samples. The
degree of whiteness is determined for the white cloth samples by measuring the reflectance with a colorimetric color
difference meter (SE2000, product of Nippon Denshoku Industries Co., Ltd.).
(2) Pure (ion exchanged) water is added to calcium chloride dihydrate (8.82 g) such that hard water condition (20
Kg) is prepared.
(3) A mixture (90.0 g) is prepared by adding pure (ion exchanged) water to sodium dodecylbenzensulfonate (4 g),
sodium hydrogen carbonate (4.75 g), and sodium sulfate (4 g) and adjusted to pH 10 with a sodium hydroxide
aqueous solution. Pure water is further added thereto such that a surfactant aqueous solution (100.0 g in total) is
prepared.
(4) A tergotmeter is set at 25 °C. The hard water (1 L), the surfactant aqueous solution (2.5 g), a 0.4% (based on
the solids content) polymer aqueous solution (2.5 g), zeolite (0.075 g), and carbon black (0.05 g) are stirred for one
minute in a pot at 100 rpm. Subsequently, seven white cloth samples are put into the mixture, and the mixture is
stirred for ten minutes at 100 rpm.
(5) The white cloth samples are wrung by hand, and the hard water (1 L) at 25 °C is poured into the pot and stirred
at 100 rpm for two minutes.
(6) The white cloth samples are each covered with a piece of cloth and dried by ironing while wrinkles are smoothed.
The cloth samples are measured again for reflectance as whiteness with the colorimetric difference meter.
(7) The anti-soil redeposition ratio is determined from the following equation, based on the measurement results: 

Test 5: Compatibility with Surfactant Test

[0322] Laundry detergents each comprising the carboxyl group-containing polymer are prepared using the following
materials:

SFT-70H (polyoxyethylene alkyl ether, product of NIPPON SHOKUBAI Co., Ltd.): 40 g NEOPELEX F-65 (sodium
dodecylbenzene sulfonate, product of Kao Corp.): 7.7 g (active ingredient: 5 g)
Kohtamin 86W (stearyl trimethylammonium chloride, product of Kao Corp.): 17.9 g (active ingredient: 5 g)
Diethanolamine: 5 g
Ethanol: 5 g
Propylene glycol: 5 g
Test sample: 1.5 g (based on solids content)
Ion exchange water: balance to provide 100 g of detergent composition.

(1) The mixture is sufficiently stirred so that all the components are uniformly dispersed. Turbidity (kaolin turbidity,
mg/L) of the mixture is evaluated by turbidity measured at 25 °C with a turbidimeter ("NDH2000", product of
Nippon Denshoku Co., Ltd.).
(2) Evaluation of the results is based on the following criteria:

Good: Kaolin turbidity of not less than 0 and less than 50 mg/L; phase separation, sedimentation, and
turbidity are not visually observed.
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Intermediate: Kaolin turbidity of not less than 50 mg/L and less than 200 mg/L; slight turbidity is visually
observed.
Bad: Kaolin turbidity of not less than 200 mg L; turbidity is visually observed.

Test 6: Whiteness Maintenance Assay

[0323] This test is intended to measure the ability of the laundry detergent to prevent loss in whiteness (i.e., whiteness
maintenance) of fabrics. Whiteness maintenance of fabrics is evaluated by image analysis after single or multi-cycle
washes. Typically, "whiteness" can be reported by its whiteness index, which is conveniently converted from CIELAB
(an internationally recognized color scale system developed by CIE ("Commission Internationale de I’Eclairage")). CIE
color scale for whiteness is the most commonly used whiteness index and refers to measurements made under D65
illumination, which is the standard representation of outdoor daylight. In technical terms, whiteness is a single number
index referencing the relative degree of whiteness (of near-white materials under specific lighting conditions), and the
higher the number, the whiter the material. As an example, for a perfect reflecting, non-fluorescent white material, the
CIE whiteness index (L*) would be 100.
[0324] The steps for assaying the whiteness maintenance of the laundry detergent of the present invention are as
follows:
(1) Dissolve 1.1 g of laundry detergent raw materials in 600 g of triple filtered (0.1 micron Millipore membrane filter is
used with a vacuum Buchner filtering apparatus) deionized water according to the concentrations as provided in Table
1 herein.

(2) Transfer 14 mL of the wash solution into 20 mL glass vials. The wash solution is then mixed with a polymer of the
invention or a comparative polymer to make a "modified" laundry detergent wash solution. For each polymer or com-
parative polymer being assayed, prepare two glass vials and add 14 ml and 56 ml of 1% solution. Add Teflon coated
magnets for additional agitation.
(3) Add 28 ml of 1% stock hardness solution to the wash solution. A 1% solution of water hardness is prepared according
to the following procedure.
(4) A 1% solution of water hardness is prepared according to the following procedure. Into a 1 L beaker, add 168.09 g
CaCl2-2H20 and 116.22 g MgCl2-6H20. Add 800 mL of de-ionized water. Using a stir bar and stirring plate, stir the
solution until the mixture is dissolved and the solution turns clear. Pour the solution into a 1 L volumetric flask and fill to
1 L line. Add a stirring bar into flask and stir again for ∼5 minutes. Remove the stir bar and refill with de-ionized water
to the 1 L line. Store the solution in a plastic bottle until ready to use.
(5) Add 6.1 mL of an artificial body soil to wash solution in the 20 mL glass vials. The artificial body soil composition is
prepared according to Table 2.

Table 1. Wash Solution

Detergent Material Concentration (ppm) Supplier

C11.8 Alkylbenzene sulfonate 271 Huntsman

C12-15 Alkylethoxy(3) sulfate 40 Huntsman

C14-15 Alkyl -7-ethoxylate 18 Shell

Hydroxyethane diphosphonic acid 4.8 Excel Industries Limited

Sokalan® 101 polymer 9.25 BASF

Sodium Carbonate 273 Sigma Aldrich

Sodium Sulfate 982 Sigma Aldrich

NaOH pH adjust to 10.3 EMD Chemicals

Table 2. Artificial Body Soil Composition

Ingredients wt% Supplier

Palm Kernel Fatty Acid 15 Peter Cremer / RMS 25956

Oleic Acid 15 Ch. Store / Riedel-de Haen

Paraffin Oil 15 Ch. Store / Uvasol
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(6) Test fabrics are selected from 1.5 cm diameter polyester fabrics (PW19) and/or 1.5 cm diameter cotton fabrics
(CW120) purchased from Empirical Manufacturing Company (Blue Ash, Cincinnati). Add nine of the polyester fabrics
and nine cotton fabrics to 20 mL glass vial wash solution. Secure 20 mL wash vial tightly to Wrist Action Shaker Model
75 (Burrell Scientific, Pittsburgh, Pennsylvania). Use a timer and run the wash for 30 minutes. At the end of the wash
empty the contents of the glass vial wash solution on a Buchner funnel. Transfer the test fabric disks to another 20 mL
vial and add 14 mL of rinse solution.
(7) To prepare the rinse solution, add 28 mL of 1% hardness solution to 14 mL of de-ionized filtered water. Secure vial
to Wrist Action Shaker and rinse for 3 minutes. At the end of the rinse remove from Wrist Action Shaker and place the
test fabrics on black plastic board template. Let air dry for at least two hours. For multi-cycle washes, just repeat the
above steps.
(8) For each test fabric, two whiteness index measurements from before (i.e., initial) and after the wash cycle (i.e.,
treated) are taken using the CIELab color parameters with a Datacolor spectrometer. The relative whiteness index (i.e.,
whiteness loss) between the initial unwashed fabric and final washed fabric is reported.
(9) A delta W (i.e., ΔW), representing the difference in the whiteness index measurements between the initial and treated,
is calculated for each fabric tested, and represented by the following calculation: 

Typically, ΔW is a negative value as whiteness tends to decrease after washing.
(10) Additionally, a percent Whiteness Maintenance Effect (i.e., % WME) is determined using the following calculation: 

wherein:

ΔWPi = ΔW for the polymer of interest
ΔWPr = ΔW for the reference polymer
(e.g., Comparative Polymers 1 or 2)

%WME represents a laundry detergent’s, particularly the polymer’s, ability for preventing whiteness loss of a fabric after
washing. Whiteness maintenance performance improves with higher %WME.

EXAMPLES

[0325] Hereinafter, the present invention is described in more detail based on examples. All parts are by weight unless
otherwise specified, and all percentages are by mass unless otherwise specified.

(continued)

Ingredients wt% Supplier

Olive Oil 15 GB

Soja Oil 15 GB

Squalene 5 FLUKA

Cholesterol 95% 5 ALDRICH

Myristic Acid 95 % 5 ALDRICH

Palmitic Acid 95 % 5 SIGMA

Stearic Acid 90 % + 5 SIGMA
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EXAMPLE 1: Synthesis of the Carboxyl Group-Containing Polymers

[0326] The following carboxyl group-containing polymers in Table 3, were prepared by the methods disclosed herein,
but can be synthesized by other methods known to one skilled in the art. Therefore, the following synthetic Examples
serve to illustrate the methods used to synthesize the polymers and are not intended to limit the scope of the invention.

EXAMPLE 1A: Synthesis of Polymer 1

(1) Synthesis of the Monomers

[0327] In a 500 mL four-necked glass flask equipped with a reflux condenser and a stirrer (paddle blade), n-butylalcohol
(370.0 g) and sodium hydroxide pellets (4.27 g) were stirred while heating to 60 °C. Next, allyl glycidyl ether (hereinafter,
referred to as "AGE") (57.0 g) was added thereto over 30 minutes, and then the mixture was reacted for five hours. The
resulting solution was transferred to a 1000 mL recovery flask, and the solvent therein was removed by a rotary evaporator.
To the residue was added a 20% by mass sodium chloride aqueous solution (200.0 g), and the resulting aqueous solution
was transferred to a 500 mL separating funnel. The solution was shaken enough and then left standing until the solution
was separated into phases. The lower phase was removed and the upper phase was transferred into a 300 mL recovery
flask to remove the solvent therein by a rotary evaporator. The precipitated salt was removed by filtration, and thus a
polymer (1) was obtained.

(2) Polymerization

[0328] In a 1000 mL glass separable flask equipped with a reflux condenser and a stirrer (paddle blade), pure water
(128.4 g) and Mohr’s salt (0.0187 g) were stirred while heating to 85 °C. Thus, a polymerization reaction system was
built. Next, an 80% acrylic acid aqueous solution (hereinafter, also referred to as 80% AA)(270.0 g), a 40% aqueous
solution of sodium 3-allyloxy-2-hydroxypropanesulfonate (hereinafter, also referred to as 40% HAPS)(192.0 g), the
monomer (1) (15.0 g), a 15% sodium persulfate aqueous solution (hereinafter, also referred to as 15% NaPS)(68.7 g),
and a 35% sodium hydrogen sulfite aqueous solution (hereinafter, also referred to as 35% SBS)(19.6 g) were separately
added drop-wise through different nozzles to the polymerization reaction system maintained at 85 °C, with stirring. The
drop-wise addition times of 80% AA, 40% HAPS, the monomer (1), 15% NaPS, and 35% SBS were 180 minutes, 120
minutes, 120 minutes, 190 minutes, and 175 minutes, respectively. The drop-wise addition of each solution was con-

Table 3. Properties of Synthesized Carboxyl Group-Containing Polymers

Polymer Structure Unit (a) 
Mass %

Structure Unit (b) 
Mass %

Structure Unit (c) 
Mass %

Weight Average Molecular 
Weight (g/mol)

1 5% 23% 72% 35,000

2 15% 13% 72% 37,000

3 10% 18% 72% 46,000

4 5% 15% 80% 35,000

5 5% 5% 90% 37,000

6 5% 15% 80% 47,000

7 5% 15% 80% 39,000

8 5% 15% 80% 32,000

9 5% 15% 80% 25,000

10 8% 8% 84% 46,000

11 5% 23% 72% 43,000

12 9% 12% 79% 22,000

13 3% 17% 80% 34,000

14 5% 23% 72% 28,000

15 5% 23% 72% 58,000
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tinuously performed at a constant rate.
[0329] The reaction solution was maintained (matured) at 85 °C for 30 minutes after the completion of drop-wise
addition of 80% AA. In this manner, polymerization was completed. After the completion of polymerization, the polym-
erization reaction solution was cooled with stirring, and then neutralized by gradually adding drop-wise a 48% sodium
hydroxide aqueous solution (hereinafter, also referred to as 48% NaOH)(193.3 g).
[0330] Through these steps, a polymer aqueous solution (1) containing a polymer (1) of the present invention was
prepared. The solids content of the polymer aqueous solution (1) was 45%, and the weight average molecular weight
of the polymer (1) was 35,000. Polymer (1) comprises 5% by mass of structure (a), 23% by mass of unit (b), and 72%
by mass of unit (c).

EXAMPLE 1B: Synthesis of Polymer 2

(1) Synthesis of Monomers

[0331] In a 2 L four-necked glass flask equipped with a reflux condenser and a stirrer (paddle blade), pure water (491.0
g) and di-n-butylamine (258.0 g) were stirred under purging with nitrogen while the liquid temperature was controlled to
50 °C. Subsequently, AGE (232.8 g) was gradually added drop-wise thereto over two hours with stirring. The liquid
temperature was maintained at 50 °C to 60 °C. After the completion of drop-wise addition, the resulting mixture was
matured for two hours while the liquid temperature was maintained at 60 °C.
[0332] After cooled to room temperature, the liquid was transferred to a separating funnel and left standing. As a result,
the liquid was separated into two phases. The lower aqueous phase was removed. The upper phase was washed with
pure water. The resulting liquid was transferred to a recovery flask, and water therein was completely removed by a
rotary evaporator. In this manner, a monomer (2) was obtained.

(2) Polymerization

[0333] In a 1000 mL glass separable flask equipped with a reflux condenser and a stirrer (paddle blade), pure water
(128.6 g) and Mohr’s salt (0.0186 g) were stirred while heating to 85 °C. Thus, a polymerization reaction system was
built. Next, 80% AA (270.0 g), 40% HAPS (192.0 g), the monomer (2) (15.0 g), 15% NaPS (68.3 g), and 35% SBS (14.6
g) were separately added drop-wise through different nozzles to the polymerization reaction system maintained at 85
°C, with stirring. The drop-wise addition times of 80% AA, 40% HAPS, the monomer (2), 15% NaPS, and 35% SBS were
180 minutes, 150 minutes, 120 minutes, 190 minutes, and 175 minutes, respectively. The drop-wise addition of each
solution was continuously performed at a constant rate.
[0334] The reaction solution was maintained (matured) at 85 °C for 30 minutes after the completion of drop-wise
addition of 80% AA. In this manner, polymerization was completed. After the completion of polymerization, the polym-
erization reaction solution was cooled with stirring, and then neutralized by gradually adding drop-wise 48% NaOH (193.3
g).
[0335] Through these steps, a polymer aqueous solution (2) containing a polymer (2) of the present invention was
prepared. The solids content of the polymer aqueous solution (2) was 45%, and the weight average molecular weight
of the polymer (2) was 37,000. Polymer (2) comprises 15% by mass of structure (a), 13% by mass of unit (b), and 72%
by mass of unit (c).

EXAMPLE 1C: Synthesis of Polymer 3

[0336] In a 1000 mL glass separable flask equipped with a reflux condenser and a stirrer (paddle blade), pure water
(146.8 g) and Mohr’s salt (0.0186 g) were stirred while heating to 85 °C. Thus, a polymerization reaction system was
built. Next, 80% AA (270.0 g), 40% HAPS (150.2 g), the monomer (1) (30.0 g), 15% NaPS (68.7 g), and 35% SBS (19.6
g) were separately added drop-wise through different nozzles to the polymerization reaction system maintained at 85
°C, with stirring. The drop-wise addition times of 80% AA, 40% HAPS, the monomer (1), 15% NaPS, and 35% SBS were
180 minutes, 130 minutes, 140 minutes, 190 minutes, and 175 minutes, respectively. The drop-wise addition of each
solution was continuously performed at a constant rate.
[0337] The reaction solution was maintained (matured) at 85 °C for 30 minutes after the completion of drop-wise
addition of 80% AA. In this manner, polymerization was completed. After the completion of polymerization, the polym-
erization reaction solution was cooled with stirring, and then neutralized by gradually adding drop-wise 48% NaOH (197.5
g).
[0338] Through these steps, a polymer aqueous solution (3) containing a polymer (3) of the present invention was
prepared. The solids content of the polymer aqueous solution (3) was 45%, and the weight average molecular weight
of the polymer (3) was 46,000. Polymer (3) comprises 10% by mass of structure (a), 18% by mass of unit (b), and 72%
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by mass of unit (c).

EXAMPLE ID: Synthesis of Polymer 4

[0339] In a 2000 mL glass separable flask equipped with a reflux condenser and a stirrer (paddle blade), pure water
(184.1 g) and Mohr’s salt (0.0252 g) were stirred while heating to 85 °C. Thus, a polymerization reaction system was
built. Next, 80% AA (400.0 g), 40% HAPS (166.9 g), the monomer (1) (20.0 g), 15% NaPS (102.4 g), and 35% SBS
(22.2 g) were separately added drop-wise through different nozzles to the polymerization reaction system maintained
at 85 °C, with stirring. The drop-wise addition times of 80% AA, 40% HAPS, the monomer (1), 15% NaPS, and 35%
SBS were 180 minutes, 120 minutes, 150 minutes, 200 minutes, and 175 minutes, respectively. The drop-wise addition
of each solution was continuously performed at a constant rate.
[0340] The reaction solution was maintained (matured) at 85 °C for 30 minutes after the completion of drop-wise
addition of 80% AA. In this manner, polymerization was completed. After the completion of polymerization, the polym-
erization reaction solution was cooled with stirring, and then neutralized by gradually adding drop-wise 48% NaOH (298.2
g).
[0341] Through these steps, a polymer aqueous solution (4) containing a polymer (4) of the present invention was
prepared. The solids content of the polymer aqueous solution (4) was 45%, and the weight average molecular weight
of the polymer (4) was 35,000. Polymer (4) comprises 5% by mass of structure (a), 15% by mass of unit (b), and 80%
by mass of unit (c).

EXAMPLE IE: Synthesis of Polymer 5

[0342] In a 2000 mL glass separable flask equipped with a reflux condenser and a stirrer (paddle blade), pure water
(222.5 g) and Mohr’s salt (0.0249 g) were stirred while heating to 85 °C. Thus, a polymerization reaction system was
built. Next, 80% AA (450.0 g), 40% HAPS (55.6 g), the monomer (1) (20.0 g), 15% NaPS (111.1 g), and 35% SBS (22.3
g) were separately added drop-wise through different nozzles to the polymerization reaction system maintained at 85°C,
with stirring. The drop-wise addition times of 80% AA, 40% HAPS, the monomer (1), 15% NaPS, and 35% SBS were
180 minutes, 150 minutes, 150 minutes, 200 minutes, and 175 minutes, respectively. The drop-wise addition of each
solution was continuously performed at a constant rate.
[0343] The reaction solution was maintained (matured) at 85 °C for 30 minutes after the completion of drop-wise
addition of 80% AA. In this manner, polymerization was completed. After the completion of polymerization, the polym-
erization reaction solution was cooled with stirring, and then neutralized by gradually adding drop-wise 48% NaOH (298.2
g).
[0344] Through these steps, a polymer aqueous solution (5) containing a polymer (5) of the present invention was
prepared. The solids content of the polymer aqueous solution (5) was 45%, and the weight average molecular weight
of the polymer (5) was 37,000. Polymer (5) comprises 5% by mass of structure (a), 5% by mass of unit (b), and 90% by
mass of unit (c).

EXAMPLE 1F: Synthesis of Polymer 6

[0345] In a 2000 mL glass separable flask equipped with a reflux condenser and a stirrer (paddle blade), pure water
(184.1 g) and Mohr’s salt (0.0251 g) were stirred while heating to 85 °C. Thus, a polymerization reaction system was
built. Next, 80% AA (400.0 g), 40% HAPS (166.9 g), the monomer (1) (20.0 g), 15% NaPS (102.4 g), and 35% SBS
(18.0 g) were separately added drop-wise through different nozzles to the polymerization reaction system maintained
at 85 °C, with stirring. The drop-wise addition times of 80% AA, 40% HAPS, the monomer (1), 15% NaPS, and 35%
SBS were 180 minutes, 120 minutes, 150 minutes, 200 minutes, and 175 minutes, respectively. The drop-wise addition
of each solution was continuously performed at a constant rate.
[0346] The reaction solution was maintained (matured) at 85 °C for 30 minutes after the completion of drop-wise
addition of 80% AA. In this manner, polymerization was completed. After the completion of polymerization, the polym-
erization reaction solution was cooled with stirring, and then neutralized by gradually adding drop-wise 48% NaOH (298.2
g).
[0347] Through these steps, a polymer aqueous solution (6) containing a polymer (6) of the present invention was
prepared. The solids content of the polymer aqueous solution (6) was 45%, and the weight average molecular weight
of the polymer (6) was 47,000. Polymer (6) comprises 5% by mass of structure (a), 15% by mass of unit (b), and 80%
by mass of unit (c).
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EXAMPLE 1G: Synthesis of Polymer 7

[0348] In a 2000 mL glass separable flask equipped with a reflux condenser and a stirrer (paddle blade), pure water
(187.8 g) and Mohr’s salt (0.0251 g) were stirred while heating to 85 °C. Thus, a polymerization reaction system was
built. Next, 80% AA (400.0 g), 40% HAPS (166.9 g), the monomer (1) (20.0 g), 15% NaPS (97.2 g), and 35% SBS (20.8
g) were separately added drop-wise through different nozzles to the polymerization reaction system maintained at 85
°C, with stirring. The drop-wise addition times of 80% AA, 40% HAPS, the monomer (1), 15% NaPS, and 35% SBS were
180 minutes, 120 minutes, 150 minutes, 190 minutes, and 175 minutes, respectively. The drop-wise addition of each
solution was continuously performed at a constant rate.
[0349] The reaction solution was maintained (matured) at 85 °C for 30 minutes after the completion of drop-wise
addition of 80% AA. In this manner, polymerization was completed. After the completion of polymerization, the polym-
erization reaction solution was cooled with stirring, and then neutralized by gradually adding drop-wise 48% NaOH (298.2
g).
[0350] Through these steps, a polymer aqueous solution (7) containing a polymer (7) of the present invention was
prepared. The solids content of the polymer aqueous solution (7) was 45%, and the weight average molecular weight
of the polymer (7) was 39,000. Polymer (7) comprises 5% by mass of structure (a), 15% by mass of unit (b), and 80%
by mass of unit (c).

EXAMPLE 1H: Synthesis of Polymer 8

[0351] In a 2000 mL glass separable flask equipped with a reflux condenser and a stirrer (paddle blade), pure water
(187.8 g) and Mohr’s salt (0.0252 g) were stirred while heating to 85 °C. Thus, a polymerization reaction system was
built. Next, 80% AA (400.0 g), 40% HAPS (166.9g), the monomer (1) (20.0 g), 15% NaPS (97.2 g), and 35% SBS (23.6g)
were separately added drop-wise through different nozzles to the polymerization reaction system maintained at 85 °C,
with stirring. The drop-wise addition times of 80% AA, 40% HAPS, the monomer (1), 15% NaPS, and 35% SBS were
180 minutes, 120 minutes, 150 minutes, 190 minutes, and 175 minutes, respectively. The drop-wise addition of each
solution was continuously performed at a constant rate.
[0352] The reaction solution was maintained (matured) at 85 °C for 30 minutes after the completion of drop-wise
addition of 80% AA. In this manner, polymerization was completed. After the completion of polymerization, the polym-
erization reaction solution was cooled with stirring, and then neutralized by gradually adding drop-wise 48% NaOH (298.2
g).
[0353] Through these steps, a polymer aqueous solution (8) containing a polymer (8) of the present invention was
prepared. The solids content of the polymer aqueous solution (8) was 45%, and the weight average molecular weight
of the polymer (8) was 32,000. Polymer (8) comprises 5% by mass of structure (a), 15% by mass of unit (b), and 80%
by mass of unit (c).

EXAMPLE 1I: Synthesis of Polymer 9

[0354] In a 2000 mL glass separable flask equipped with a reflux condenser and a stirrer (paddle blade), pure water
(182.6 g) and Mohr’s salt (0.0253 g) were stirred while heating to 85 °C. Thus, a polymerization reaction system was
built. Next, 80% AA (400.0 g), 40% HAPS (166.9g), the monomer (1) (20.0 g), 15% NaPS (102.4 g), and 35% SBS (30.5
g) were separately added drop-wise through different nozzles to the polymerization reaction system maintained at 85
°C, with stirring. The drop-wise addition times of 80% AA, 40% HAPS, the monomer (1), 15% NaPS, and 35% SBS were
180 minutes, 120 minutes, 150 minutes, 200 minutes, and 175 minutes, respectively. The drop-wise addition of each
solution was continuously performed at a constant rate.
[0355] The reaction solution was maintained (matured) at 85 °C for 30 minutes after the completion of drop-wise
addition of 80% AA. In this manner, polymerization was completed. After the completion of polymerization, the polym-
erization reaction solution was cooled with stirring, and then neutralized by gradually adding drop-wise 48% NaOH (298.2
g).
[0356] Through these steps, a polymer aqueous solution (9) containing a polymer (9) of the present invention was
prepared. The solids content of the polymer aqueous solution (9) was 45%, and the weight average molecular weight
of the polymer (9) was 25,000. Polymer (9) comprises 5% by mass of structure (a), 15% by mass of unit (b), and 80%
by mass of unit (c).

EXAMPLE 1J: Synthesis of Polymer 10

[0357] In a 2000 mL glass separable flask equipped with a reflux condenser and a stirrer (paddle blade), pure water
(295.5 g) and Mohr’s salt (0.0354 g) were stirred while heating to 85 °C. Thus, a polymerization reaction system was
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built. Next, 80% AA (590.6 g), 40% HAPS (125.2g), the monomer (1) (45.0 g), 15% NaPS (140.7 g), and 35% SBS (30.1
g) were separately added drop-wise through different nozzles to the polymerization reaction system maintained at 85
°C, with stirring. The drop-wise addition times of 80% AA, 40% HAPS, the monomer (1), 15% NaPS, and 35% SBS were
180 minutes, 150 minutes, 150 minutes, 200 minutes, and 175 minutes, respectively. The drop-wise addition of each
solution was continuously performed at a constant rate.
[0358] The reaction solution was maintained (matured) at 85 °C for 30 minutes after the completion of drop-wise
addition of 80% AA. In this manner, polymerization was completed. After the completion of polymerization, the polym-
erization reaction solution was cooled with stirring, and then neutralized by gradually adding drop-wise 48% NaOH
(452.3g).
[0359] Through these steps, a polymer aqueous solution (10) containing a polymer (10) of the present invention was
prepared. The solids content of the polymer aqueous solution (10) was 45%, and the weight average molecular weight
of the polymer (10) was 46,000. Polymer (10) comprises 8% by mass of structure (a), 8% by mass of unit (b), and 84%
by mass of unit (c).

EXAMPLE 1K: Synthesis of Polymer 11

[0360] In a 2000 mL glass separable flask equipped with a reflux condenser and a stirrer (paddle blade), pure water
(250.4g) and Mohr’s salt (0.0360g) were stirred while heating to 85 °C. Thus, a polymerization reaction system was built.
Next, 80% AA (522.0 g), 40% HAPS (371.1g), the monomer (1) (29.0 g), 15% NaPS (132.8 g), and 35% SBS (26.6 g)
were separately added drop-wise through different nozzles to the polymerization reaction system maintained at 85 °C,
with stirring. The drop-wise addition times of 80% AA, 40% HAPS, the monomer (1), 15% NaPS, and 35% SBS were
180 minutes, 120 minutes, 150 minutes, 190 minutes, and 175 minutes, respectively. The drop-wise addition of each
solution was continuously performed at a constant rate.
[0361] The reaction solution was maintained (matured) at 85 °C for 30 minutes after the completion of drop-wise
addition of 80% AA. In this manner, polymerization was completed. After the completion of polymerization, the polym-
erization reaction solution was cooled with stirring, and then neutralized by gradually adding drop-wise 48% NaOH
(373.8g).
[0362] Through these steps, a polymer aqueous solution (11) containing a polymer (11) of the present invention was
prepared. The solids content of the polymer aqueous solution (11) was 45%, and the weight average molecular weight
of the polymer (11) was 43,000. Polymer (11) comprises 5% by mass of structure (a), 23% by mass of unit (b), and 72%
by mass of unit (c).

EXAMPLE 1L: Synthesis of Polymer 12

[0363] In a 2000 mL glass separable flask equipped with a reflux condenser and a stirrer (paddle blade), pure water
(280.4 g) and Mohr’s salt (0.0352 g) were stirred while heating to 85 °C. Thus, a polymerization reaction system was
built. Next, 80% AA (548.6 g), 40% HAPS (185.5g), the monomer (1) (50.0 g), 15% NaPS (134.1g), and 35% SBS (55.5
g) were separately added drop-wise through different nozzles to the polymerization reaction system maintained at 85
°C, with stirring. The drop-wise addition times of 80% AA, 40% HAPS, the monomer (1), 15% NaPS, and 35% SBS were
180 minutes, 150 minutes, 150 minutes, 200 minutes, and 175 minutes, respectively. The drop-wise addition of each
solution was continuously performed at a constant rate.
[0364] The reaction solution was maintained (matured) at 85 °C for 30 minutes after the completion of drop-wise
addition of 80% AA. In this manner, polymerization was completed. After the completion of polymerization, the polym-
erization reaction solution was cooled with stirring, and then neutralized by gradually adding drop-wise 48% NaOH
(413.3g).
[0365] Through these steps, a polymer aqueous solution (12) containing a polymer (12) of the present invention was
prepared. The solids content of the polymer aqueous solution (12) was 45%, and the weight average molecular weight
of the polymer (12) was 22,000. Polymer (12) comprises 9% by mass of structure (a), 12% by mass of unit (b), and 79%
by mass of unit (c).

EXAMPLE 1M: Synthesis of Polymer 13

[0366] In a 2000 mL glass separable flask equipped with a reflux condenser and a stirrer (paddle blade), pure water
(252.1 g) and Mohr’s salt (0.0356 g) were stirred while heating to 85 °C. Thus, a polymerization reaction system was
built. Next, 80% AA (566.7 g), 40% HAPS (268.0g), the monomer (1) (17.0 g), 15% NaPS (137.6 g), and 35% SBS (29.5
g) were separately added drop-wise through different nozzles to the polymerization reaction system maintained at 85
°C, with stirring. The drop-wise addition times of 80% AA, 40% HAPS, the monomer (1), 15% NaPS, and 35% SBS were
180 minutes, 120 minutes, 150 minutes, 200 minutes, and 175 minutes, respectively. The drop-wise addition of each
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solution was continuously performed at a constant rate.
[0367] The reaction solution was maintained (matured) at 85 °C for 30 minutes after the completion of drop-wise
addition of 80% AA. In this manner, polymerization was completed. After the completion of polymerization, the polym-
erization reaction solution was cooled with stirring, and then neutralized by gradually adding drop-wise 48% NaOH (419.2
g).
[0368] Through these steps, a polymer aqueous solution (13) containing a polymer (13) of the present invention was
prepared. The solids content of the polymer aqueous solution (13) was 45%, and the weight average molecular weight
of the polymer (13) was 34,000. Polymer (13) comprises 3% by mass of structure (a), 17% by mass of unit (b), and 80%
by mass of unit (c).

EXAMPLE IN: Synthesis of Polymer 14

[0369] In a 2000 mL glass separable flask equipped with a reflux condenser and a stirrer paddle blade), pure water
(101.9 g) and Mohr’s salt (0.0222g) were stirred while heating to 85 °C. Thus, a polymerization reaction system was
built. Next, 80% AA (332.5 g), 40% HAPS (237.5g), the monomer (1) (19.0 g), 15% NaPS (85.6 g), and 35% SBS (30.6
g) were separately added drop-wise through different nozzles to the polymerization reaction system maintained at 85°C,
with stirring. The drop-wise addition times of 80% AA, 40% HAPS, the monomer (1), 15% NaPS, and 35% SBS were
180 minutes, 150 minutes, 120 minutes, 190 minutes, and 175 minutes, respectively. The drop-wise addition of each
solution was continuously performed at a constant rate.
[0370] The reaction solution was maintained (matured) at 85 °C for 30 minutes after the completion of drop-wise
addition of 80% AA. In this manner, polymerization was completed. After the completion of polymerization, the polym-
erization reaction solution was cooled with stirring, and then neutralized by gradually adding drop-wise 48% NaOH (247.9
g).
[0371] Through these steps, a polymer aqueous solution (14) containing a polymer (14) of the present invention was
prepared. The solids content of the polymer aqueous solution (14) was 45%, and the weight average molecular weight
of the polymer (14) was 28,000. Polymer (14) comprises 5% by mass of structure (a), 15 23% by mass of unit (b), and
80 72% by mass of unit (c).

EXAMPLE 1O: Synthesis of Polymer 15

[0372] In a 2000 mL glass separable flask equipped with a reflux condenser and a stirrer (paddle blade), pure water
(130.2 g) and Mohr’s salt (0.0185 g) were stirred while heating to 85 °C. Thus, a polymerization reaction system was
built. Next, 80% AA (270.0 g), 40% HAPS (192.0 g), the monomer (1) (15.0 g), 15% NaPS (68.7 g), and 35% SBS (9.8
g) were separately added drop-wise through different nozzles to the polymerization reaction system maintained at 85
°C, with stirring. The drop-wise addition times of 80% AA, 40% HAPS, the monomer (1), 15% NaPS, and 35% SBS were
180 minutes, 120 minutes, 150 minutes, 190 minutes, and 175 minutes, respectively. The drop-wise addition of each
solution was continuously performed at a constant rate.
[0373] The reaction solution was maintained (matured) at 85 °C for 30 minutes after the completion of drop-wise
addition of 80% AA. In this manner, polymerization was completed. After the completion of polymerization, the polym-
erization reaction solution was cooled with stirring, and then neutralized by gradually adding drop-wise 48% NaOH (193.3
g).
[0374] Through these steps, a polymer aqueous solution (15) containing a polymer (15) of the present invention was
prepared. The solids content of the polymer aqueous solution (15) was 45%, and the weight average molecular weight
of the polymer (15) was 58,000. Polymer (15) comprises 5% by mass of structure (a), 23% by mass of unit (b), and 72%
by mass of unit (c).

EXAMPLE 2: Synthesis of the Comparative Polymers

[0375] The following comparative polymers in Table 4 were prepared by the methods disclosed herein, but can be
synthesized by other methods known to one skilled in the art. Therefore, the following synthetic Examples serve to
illustrate the methods used to synthesize the polymers and are not intended to limit the scope of the invention.

Table 4. Properties of Synthesized Comparative Polymers

Comparative 
Polymer

Structure Unit (a) 
Mass %

Structure Unit (b) 
Mass %

Structure Unit (c) 
Mass %

Weight Average Molecular 
Weight (g/mol)

1 5% 23% 72% 17,000
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EXAMPLE 2A: Synthesis of Comparative Polymer 1

[0376] In a 2000-mL glass separable flask equipped with a reflux condenser and a stirrer (paddle blade), pure water
(125.7 g) and Mohr’s salt (0.0190 g) were stirred while heating to 85 °C. Thus, a polymerization reaction system was
built. Next, 80% AA (270.0 g), 40% HAPS (192.0 g), the monomer (1) (15.0 g), 15% NaPS (68.7 g), and 35% SBS (34.3
g) were separately added dropwise through different nozzles to the polymerization reaction system maintained at 85
°C, with stirring. The drop-wise addition times of 80% AA, 40% HAPS, the monomer (1), 15% NaPS, and 35% SBS were
180 minutes, 120 minutes, 150 minutes, 190 minutes, and 175 minutes, respectively. The drop-wise addition of each
solution was continuously performed at a constant rate.
[0377] The reaction solution was maintained (matured) at 85 °C for 30 minutes after the completion of drop-wise
addition of 80% AA. In this manner, polymerization was completed. After the completion of polymerization, the polym-
erization reaction solution was cooled with stirring, and then neutralized by gradually adding drop-wise 48% NaOH (193.3
g).
[0378] Through these steps, a comparative polymer aqueous solution (2) containing a comparative polymer (2) was
prepared. The solids content of the comparative polymer aqueous solution (2) was 45%, and the weight average molecular
weight of the comparative polymer (2) was 17,000. Comparative polymer (2) comprises 5% by mass of structure (a),
23% by mass of unit (b), and 72% by mass of unit (c).

EXAMPLE 2B: Synthesis of Comparative Polymer 2

[0379] Comparative Polymer 4 ("CP4") can be prepared by the methods disclosed in PCT Publication WO2010/04468,
by methods disclosed herein, or by methods known to one skilled in the art. Alternatively, CP4 can be prepared as follows.
[0380] In a 1000 mL glass separable flask equipped with a reflux condenser and a stirrer (paddle blade), pure water
(121.1 g) and Mohr’s salt (0.0194 g) were stirred while heating to 85 °C. Thus, a polymerization reaction system was
built. Next, 80% AA (270.0 g), 40% HAPS (192.0g), the monomer (1) (15.0 g), 15% NaPS (68.7 g), and 35% SBS (58.9
g) were separately added drop-wise through different nozzles to the polymerization reaction system maintained at 85
°C, with stirring. The drop-wise addition times of 80% AA, 40% HAPS, the monomer (1), 15% NaPS, and 35% SBS were
180 minutes, 120 minutes, 150 minutes, 190 minutes, and 175 minutes, respectively. The drop-wise addition of each
solution was continuously performed at a constant rate.
[0381] The reaction solution was maintained (matured) at 85 °C for 30 minutes after the completion of drop-wise
addition of 80% AA. In this manner, polymerization was completed. After the completion of polymerization, the polym-
erization reaction solution was cooled with stirring, and then neutralized by gradually adding drop-wise 48% NaOH (193.3
g).
[0382] Through these steps, a comparative polymer aqueous solution (2) containing a comparative polymer (2) was
prepared. The solids content of the comparative polymer aqueous solution (2) was 45%; the weight average molecular
weight of the comparative polymer (2) was 8,200; and the anti-soil redeposition ability according to the test method
above of the comparative polymer (2) was 32.6%. Comparative polymer (2) comprises 5% by mass of structure (a),
23% by mass of unit (b), and 72% by mass of unit (c).

EXAMPLE 3: Results from Anti-Soil Redeposition Assay

[0383] The anti-soil redeposition ratio (i.e., ability) of select examples of the carboxyl group-containing polymers of
the present invention and comparative polymers were assayed in the method as described in the Test Method section.
The results are provided in Table 5 herein. For each of the polymers and comparative polymers, the mass ratio (% by
mass) between the structure units (a), (b), and (c); the 3-sulfopropionic acid (3SPA) contents (ppm); and the weight
average molecular weight (g/mol), are provided in Table 5. Further, "OBu" and "OBu2", as used in Table 5, refer to a n-
butyl alcohol group in which a hydrogen atom of n-butyl alcohol is removed and a di-n-butylamine group in which a
hydrogen atom of di-n-butylamine is removed, respectively.
[0384] Results: The results demonstrated that the carboxyl group-containing polymers including a structure unit (a)
derived from an ether bond-containing monomer (A), a structure unit (b) derived from a sulfonic acid group-containing
monomer (B), and a structure unit (c) derived from an acrylic acid-based monomer (C) at specific levels, and having a

(continued)

Comparative 
Polymer

Structure Unit (a) 
Mass %

Structure Unit (b) 
Mass %

Structure Unit (c) 
Mass %

Weight Average Molecular 
Weight (g/mol)

2 5% 23% 72% 8,200
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specific weight average molecular weight, and the compositions comprising these carboxyl group-containing polymers,
and preferably with a specific amount of an adduct of a hydrogen sulfite to the acrylic acid-based monomer (C) have
high anti-soil redeposition ability, particularly in elevated hard water wash conditions. Further, the difference in the anti-
soil redeposition ability between the carboxyl group-containing polymers of the present invention was much higher than
for the Comparative Polymer 1 (M.W. 17,000) and suggest that the carboxyl group-containing polymers, when formulated
into the laundry detergent of the present invention, will have the requisite enhanced level of performance of preventing
soil components from reattaching to fabric that is needed with the higher hardness water conditions. Additionally, without
intending to be limited by theory, it is believed that the anti-soil redeposition ratio is a good and reproducible predictor
of the overall whiteness maintenance properties of the polymer when it is added into a laundry detergent composition
according to the present invention.

EXAMPLE 4: Whiteness Maintenance of Selected Examples

[0385] The whiteness maintenance performance of the carboxyl group-containing polymers of the present invention
and comparative polymers in sample laundry detergent formulations were assayed in the method as described in the
Whiteness Maintenance Assay as described herein. The purpose of this test is to demonstrate the improved whiteness
maintenance performance of the carboxyl group-containing polymers of the present invention. In particular, the inventors
identified representative polymers from PCT Publication WO2010/04468, which are disclosed herein as Comparative
Polymers 1 and 2 (also referred to as "CP1" and "CP2", respectively).
[0386] CP1 is a carboxylic group-containing polymer having a weight average molecular weight of 17,000 and a molar
ratio of 5% by mass of an ether bond-containg monomer, 23% by mass of sulfonic acid-based monomer, and 72% by
mass of an acrylic acid-based monomer. While CP2 is a carboxylic group-containing polymer having a weight average
molecular weight of 8,200, and a molar ratio of 5% by mass of an ether bond-containg monomer, 23% by mass of sulfonic
acid-based monomer, and 72% by mass of an acrylic acid-based monomer.
[0387] Accordingly, due to their lower weight average molecular weight, Comparative Polymers 1 and 2 are outside
of the claimed weight average molecular weight range of from about 20,000 to about 60,000. See Table 6 for a full list
of the polymers and comparative polymers selected for evaluation.

[0388] Results: The results for high concentrations (i.e., 40 ppm in conventional wash conditions) of the carboxyl
group-containing polymers or comparative polymers are provided in Tables 7 and 8. The results for low concentrations

Table 5. Anti-Soil Redeposition Ratio of Selected Examples

Polymer or 
Comparative 

Polymer

Monomer 
(A)

Structure units 
(a)/(b)/(c) (% by 

mass)

Weight Average 
Molecular Weight 

(g/mol)

3SPA 
(ppm)

Anti-Soil 
Redeposition Ratio 

(%)

Polymer 1 AGE-OBu 5/23/72 35,000 4,000 38.6%

Polymer 2 AGE-
OBu2

5/23/72 35,000 4,000 45.0%

Polymer 3 AGE-OBu 10/18/72 46,000 3,000 37.8%

Polymer 4 AGE-OBu 5/15/80 35,000 200 37.7%

Polymer 15 AGE-OBu 5/23/72 58,000 2,000 36.5%

Comparative 
Polymer 1 AGE-OBu 5/23/72 17,000 5,000 32.9%

Table 6. Polymers and Comparative Polymers Selected for Whiteness Evaluation

Polymer or Comparative Polymer Structure units (a)/(b)/(c) (% by mass) Weight Avg. M.W. (g/mol)

Polymer 1 5/23/72 35,000

Polymer 4 5/15/80 39,000

Polymer 15 5/23/72 58,000

Comparative Polymer 1 ("CP1") 5/23/72 17,000

Comparative Polymer 2 ("CP2") 5/23/72 8,200
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(i.e., 10 ppm in conventional wash conditions) of the carboxyl group-containing polymers or comparative polymers are
provided in Tables 9 and 10.
[0389] The results in Tables 7 and 8 demonstrated that carboxyl group-containing Polymers 1 and 4 demonstrated
superior ΔW whiteness index (i.e., whiteness index) than any of the comparative polymers under high concentrations.
When formulating laundry detergents using low concentrations of carboxyl group-containing polymers vs. comparative
polymers, the improved whiteness maintenance is even more significant as shown in Tables 9 and 10. The results tend
to suggest that carboxyl group-containing polymers are considerably more active, on a molar basis, than the comparative
polymers, and therefore carboxyl group-containing polymers might have sufficient activity, particularly in dilute wash
conditions to achieve the required cleaning performance, i.e., whiteness maintenance. These results favor the use of
the carboxyl group-containing polymers of the present invention in laundry detergents or cleaning compositions over
the prior art polymers, and in particular, the carboxyl group-containing polymers from WO ’468, for the benefits and/or
utilities as described herein in that a higher whiteness maintenance activity may be achieved at lower concentration
levels without adversely effecting performance.
[0390] Additionally, the impact of molecular weight on whiteness maintenance in reference to Comparative Polymer
1 is shown in Fig. 1. According to Fig. 1, the higher molecular weight carboxyl group-containing polymer showed signif-
icantly enhanced whiteness maintenance performance.

EXAMPLE 5: Synthesis of the Laundry Detergent Formulations

[0391] Sample laundry detergent formulations are prepared using the carboxyl group-containing polymer according
to one aspect of the present invention. The formulations are prepared using standard industry practice to mix the
ingredients. The formulations are set forth in Table 11. The example laundry detergent formulations are examined to
establish their ability to improve anti-soil redeposition and whiteness maintenance from a treated fabric surface during

Table 7. High Concentration (40 ppm): Polyester (PW19); Single cycle Wash

Polymer or Comparative Polymer Weight Average Molecular Weight (g/mol) ΔW %WME (CP2)

Comparative Polymer 2 ("CP2") 8,200 -26.6 0.0

Polymer 15 58,000 -24.8 6.77%

Polymer 1 35,000 -23.2 12.78%

Polymer 4 39,000 -22.8 14.29%

Table 8. High Concentration (40 ppm): Polyester (PW19); Single cycle Wash

Polymer or Comparative Polymer Weight Average Molecular Weight (g/mol) ΔW %WME (CP1)

Comparative Polymer 1 ("CP1") 17,000 -27.4 0.0

Polymer 1 35,000 -24.3 11.31%

Table 9. Low Concentration (10 ppm): Polyester (PW19); Single cycle Wash

Polymer or Comparative Polymer Weight Average Molecular Weight (g/mol) ΔW %WME (CP2)

Comparative Polymer 2 ("CP2") 8,200 -28.5 0%

Polymer 1 35,000 -21.7 24.21%

Polymer 4 39,000 -20.7 27.35%

Table 10. Low Concentration (10 ppm): Polyester (PW19); Single Wash

Polymer or Comparative Polymer Weight Average Molecular Weight (g/mol) ΔW %WME (CP1)

Comparative Polymer 1 ("CP1") 17,000 -27.5 0%

Polymer 1 35,000 -19.6 28.73%
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a washing process.

Table 11. Sample Laundry Detergent Formulations

Ingredient Amount

Carboxyl group-containing polymer (comprising from about 0.5% to about 15% by mass of an 
ether bond-containing monomer (A); from about 0.5% to about 30% by mass of a sulfonic acid group-
containing monomer (B); and from about 55% to about 99% by mass of an acrylic acid-based 
monomer (C); and wherein the average molecular weight is from about 20,000 to about 60,000 
preferably in the range of from about 33,000 to about 42,000. In a more preferred embodiment, the 
carboxyl group-containing polymer is Polymer 1 or Polymer 7 of the present invention, as described 
herein)

from about 
0.5 wt% to 
about 1.5 
wt%

Amylase (Stainzyme Plus®, having an enzyme activity of 14 mg active enzyme/ g) from about 
0.1wt% to 
about 0.5 
wt%

Anionic detersive surfactant (such as alkyl benzene sulphonate, alkyl ethoxylated sulphate and 
mixtures thereof)

from about 8 
wt% to about 
15 wt%

Non-ionic detersive surfactant (such as alkyl ethoxylated alcohol) from about 
0.5 wt% to 4 
wt%

Cationic detersive surfactant (such as quaternary ammonium compounds) from about 0 
wt% to about 
4 wt%

Other detersive surfactant (such as zwiterionic detersive surfactants, amphoteric surfactants and 
mixtures thereof)

from about 0 
wt% to 4 wt%

Carboxylate polymer (such as co-polymers of maleic acid and acrylic acid) from about 1 
wt% to about 
4 wt%

Polyethylene glycol polymer (such as a polyethylene glycol polymer comprising poly vinyl acetate 
side chains)

from about 0 
wt% to about 
4 wt%

Polyester soil release polymer (such as Repel-o-tex and/or Texcare polymers) from about 
0.1 wt% to 
about 2 wt%

Cellulosic polymer (such as carboxymethyl cellulose, methyl cellulose and combinations thereof) from about 
0.5 wt% to 
about 2 wt%

Other polymer (such as amine polymers, dye transfer inhibitor polymers, hexamethylenediamine 
derivative polymers, and mixtures thereof)

from about 0 
wt% to about 
4 wt%

Zeolite builder and phosphate builder (such as zeolite 4A and/or sodium tripolyphosphate) from about 0 
wt% to about 
4 wt%

Other builder (such as sodium citrate and/or citric acid) from about 0 
wt% to about 
3 wt%

Carbonate salt (such as sodium carbonate and/or sodium bicarbonate) from about 15 
wt% to about 
30 wt%
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(continued)

Ingredient Amount

Silicate salt (such as sodium silicate) from about 0 
wt% to about 
10 wt%

Filler (such as sodium sulphate and/or bio-fillers) from about 10 
wt% to about 
40 wt%

Source of available oxygen (such as sodium percarbonate) from about 10 
wt% to about 
20 wt%

Bleach activator (such as tetraacetylethylene diamine (TAED) and/or 
nonanoyloxybenzenesulphonate (NOBS)

from about 2 
wt% to about 
8 wt%

Bleach catalyst (such as oxaziridinium-based bleach catalyst and/or transition metal bleach catalyst) from about 0 
wt% to about 
0.1 wt%

Other bleach (such as reducing bleach and/or preformed peracid) from about 0 
wt% to about 
10 wt%

Chelant (such as ethylenediamine-N’N’-disuccinic acid (EDDS) and/or hydroxyethane diphosphonic 
acid (HEDP)

from about 
0.2 wt% to 
about 1 wt%

Photobleach (such as zinc and/or aluminium sulphonated phthalocyanine) from about 0 
wt% to about 
0.1 wt%

Hueing agent (such as direct violet 99, acid red 52, acid blue 80, direct violet 9, solvent violet 13 
and any combination thereof)

from about 0 
wt% to about 
0.5 wt%

Brightener (such as brightener 15 and/or brightener 49) from about 
0.1 wt% to 
about 0.4 
wt%

Protease (such as Savinase, Polarzyme, Purafect, FN3, FN4 and any combination thereof, typically 
having an enzyme activity of from about 20 mg to about 100 mg active enzyme/ g)

from about 
0.1 wt% to 
about 1.5 
wt%

Amylase (such as Termamyl®, Termamyl Ultra®, Natalase®, Optisize HT Plus®, Powerase®, 
Stainzyme® and any combination thereof, typically having an enzyme activity of from about 10 mg 
to about 50 mg active enzyme/ g)

from about 
0.05 wt% to 
about 0.2 
wt%

Cellulase (such as Carezyme®, Celluzyme® and/or Celluclean®, typically having an enzyme activity 
of from 10 to 50mg active enzyme/ g)

from about 
0.05 wt% to 
about 0.5 
wt%

Lipase (such as Lipex®, Lipolex®, Lipoclean® and any combination thereof, typically having an 
enzyme activity of from about 10 mg to about 50 mg active enzyme/ g)

from about 
0.2 wt% to 
about 1 wt%
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[0392] Surfactant ingredients can be obtained from BASF, Ludwigshafen, Germany (Lutensol®); Shell Chemicals,
London, UK; Stepan, Northfield, Ill., USA; Huntsman, Huntsman, Salt Lake City, Utah, USA; Clariant, Sulzbach, Germany
(Praepagen®).
[0393] Sodium tripolyphosphate can be obtained from Rhodia, Paris, France.
[0394] Zeolite can be obtained from Industrial Zeolite (UK) Ltd, Grays, Essex, UK.
[0395] Citric acid and sodium citrate can be obtained from Jungbunzlauer, Basel, Switzerland.
[0396] NOBS is sodium nonanoyloxybenzenesulfonate, supplied by Eastman, Batesville, Ark., USA.
[0397] TAED is tetraacetylethylenediamine, supplied under the Peractive® brand name by Clariant GmbH, Sulzbach,
Germany.
[0398] Sodium carbonate and sodium bicarbonate can be obtained from Solvay, Brussels, Belgium.
[0399] Polyacrylate, polyacrylate/maleate copolymers can be obtained from BASF, Ludwigshafen, Germany.
[0400] Repel-O-Tex® can be obtained from Rhodia, Paris, France.
[0401] Texcare® can be obtained from Clariant, Sulzbach, Germany.
[0402] Sodium percarbonate and sodium carbonate can be obtained from Solvay, Houston, Tex., USA.
[0403] Na salt of Ethylenediamine-N,N’-disuccinic acid, (S,S) isomer (EDDS) was supplied by Octel, Ellesmere Port,
UK.
[0404] Hydroxyethane di phosphonate (HEDP) was supplied by Dow Chemical, Midland, Mich., USA.
[0405] Enzymes Savinase®, Savinase® Ultra, Stainzyme® Plus, Lipex®, Lipolex®, Lipoclean®, Celluclean®, Ca-
rezyme®, Natalase®, Stainzyme®, Stainzyme® Plus, Termamyl®, Termamyl® ultra, and Mannaway® can be obtained
from Novozymes, Bagsvaerd, Denmark.
[0406] Enzymes Purafect®, FN3, FN4 and Optisize can be obtained from Genencor International Inc., Palo Alto,
California, US.
[0407] Direct violet 9 and 99 can be obtained from BASF DE, Ludwigshafen, Germany.
[0408] Solvent violet 13 can be obtained from Ningbo Lixing Chemical Co., Ltd. Ningbo, Zhejiang, China.
[0409] Brighteners can be obtained from Ciba Specialty Chemicals, Basel, Switzerland.
[0410] All percentages and ratios are calculated by weight unless otherwise indicated. All percentages and ratios are
calculated based on the total composition unless otherwise indicated. It should be understood that every maximum
numerical limitation given throughout this specification includes every lower numerical limitation, as if such lower nu-
merical limitations were expressly written herein. Every minimum numerical limitation given throughout this specification
will include every higher numerical limitation, as if such higher numerical limitations were expressly written herein. Every
numerical range given throughout this specification will include every narrower numerical range that falls within such
broader numerical range, as if such narrower numerical ranges were all expressly written herein.
[0411] The dimensions and values disclosed herein are not to be understood as being strictly limited to the exact
numerical values recited. Instead, unless otherwise specified, each such dimension is intended to mean both the recited
value and a functionally equivalent range surrounding that value. For example, a dimension disclosed as "40 mm" is

(continued)

Ingredient Amount

Other enzyme (such as xyloglucanase (e.g., Whitezyme®), cutinase, pectate lyase, mannanase, 
bleaching enzyme, typically having an enzyme activity of from about 10 mg to about 50 mg active 
enzyme/ g)

from 0 wt% to 
2 wt%

Fabric softener (such as montmorillonite clay and/or polydimethylsiloxane (PDMS)) from 0 wt% to 
15 wt%

Flocculant (such as polyethylene oxide) from 0 wt% to 
1 wt%

Suds suppressor (such as silicone and/or fatty acid) from 0 wt% to 
0.1 wt%

Perfume (such as perfume microcapsule, spray-on perfume, starch encapsulated perfume accords, 
perfume loaded zeolite, and any combination thereof)

from 0.1 wt% 
to 1 wt%

Aesthetics (such as colored soap rings and/or colored speckles/noodles) from 0 wt% to 
1wt%

Miscellaneous Balance

*All enzyme levels expressed as rug active enzyme protein per 100 g detergent composition.
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intended to mean "about 40 mm."

Claims

1. A laundry detergent or cleaning composition comprising a carboxyl group-containing polymer comprising:

i. a structure unit (a) derived from an ether bond-containing monomer (A); wherein the structure unit (a) is
represented by the formula (1):

wherein R0 represents a hydrogen atom or a methyl group; R1 represents a CH2 group, a CH2CH2 group, or a
direct bond; X represents a hydroxyl group or a group represented by the formula (2) or (3):

wherein R2s, which may be the same or different, represent a C2-C4 alkylene group; n represents an average
addition number of moles of an oxyalkylene group (-O-R2-) and is 0 to 5; and R3, R4 and R5 independently
represent a C1-C4 alkyl group;
Y represents a hydroxyl group or a group represented by the formula (2) or (3); and one of X and Y is a
hydroxyl group and the other is a group represented by the formula (2) or (3),

ii. a structure unit (b) derived from a sulfonic acid group-containing monomer (B); and
iii. a structure unit (c) derived from an acrylic acid-based monomer (C);

wherein:

the structure unit (a) is present at a level of from about 0.5% to about 15% by mass based on 100% by mass
of all structure units derived from all monomers in the carboxyl group-containing polymer;
the structure unit (b) is present at a level of from about 0.5% to about 30% by mass based on 100% by mass
of all the structure units derived from all the monomers in the carboxyl group-containing polymer; and
the structure unit (c) is present at a level of from about 55% to about 99% by mass based on 100% by mass of
all the structure units derived from all the monomers in the carboxyl group-containing polymer;
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and the carboxyl group-containing polymer has a weight average molecular weight of from about 20,000 to
about 60,000.

2. The laundry detergent or cleaning composition according to claim 1, and an adduct of a hydrogen sulfite to the
acrylic acid-based monomer (C), wherein the adduct is present at a level of from about 0.01% to about 1.5% by
mass based on 100% by mass of a solids content of the carboxyl group-containing polymer composition.

3. The laundry detergent or cleaning composition according to any preceding claim, wherein the laundry detergent or
cleaning composition is selected from the group consisting of a liquid laundry detergent composition, a solid laundry
detergent composition, a hard surface cleaning composition, a liquid hand dishwashing composition, a solid automatic
dishwashing composition, a liquid automatic dishwashing composition, and a tab/unit dose form automatic dish-
washing composition, preferably a laundry detergent, more preferably a solid laundry detergent composition, and
even more preferably a dry laundry granular or powder detergent product.

4. The laundry detergent or cleaning composition according to any preceding claim, wherein the carboxyl group-
containing polymer comprises:

(1) the structure unit (a) preferably from about 1% to about 9%, more preferably from about 2% to about 8%,
and even more preferably from about 3% to about 7% by mass;
(2) the structure unit (b) preferably from about 1% to about 23%, more preferably from about 3% to about 22%,
and even more preferably from about 5% to about 21% by mass; and
(3) the structure unit (c) preferably from about 68% to about 98%, more preferably from about 70% to about
95%, and even more preferably from about 72% to about 92% by mass,

wherein the carboxyl group-containing polymer has a weight average molecular weight of preferably from about
30,000 to 50,000, more preferably from about 33,000 to about 42,000, even more preferably from about 35,000 to
about 40,000, and most preferably from about 36,000 to about 39,000.

5. The laundry detergent or cleaning composition according to any preceding claim, wherein the carboxyl group-
containing polymer is selected from the group consisting of:

Polymer Struct. Unit (a) Mass 
%

Struct. Unit (b) Mass 
%

Struct. Unit (c) Mass 
%

Weight Average Molecular Weight 
(g/mol)

1 5% 23% 72% 35,000

2 15% 13% 72% 37,000

3 10% 18% 72% 46,000

4 5% 15% 80% 35,000

5 5% 5% 90% 37,000

6 5% 15% 80% 47,000

7 5% 15% 80% 39,000

8 5% 15% 80% 32,000

9 5% 15% 80% 25,000

10 8% 8% 84% 46,000

11 5% 23% 72% 43,000

12 9% 12% 79% 22,000

13 3% 17% 80% 34,000

14 5% 23% 72% 28,000

15 5% 23% 72% 58,000
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6. The laundry detergent or cleaning composition according to any preceding claim, wherein the carboxyl group-
containing polymer comprises:

i. the structure unit (a) as represented by the formula (1) wherein R0 is a hydrogen atom; R1 is a CH2 group; X
is a hydroxyl group; and Y is formula (2); and formula (2) wherein n is 0; and R3 is a C1-C4 alkyl group, preferably
a butyl;
ii. the structure unit (b) as represented by the formula (5):

wherein R6 represents a hydrogen atom or a methyl group; R7 represents a CH2 group, a CH2CH2 group, or a
direct bond; R8 and R9 independently represent a hydroxyl group or -SO3Z; Z represents a hydrogen atom, a
metal atom, an ammonium group, or an organic amine group; and at least one of R8 and R9 is -SO3Z; and
iii. the structure unit (c) as represented by formula (8):

wherein R10 represents a hydrogen atom, a metal atom, an ammonium group, or an organic amine group.

7. The laundry detergent or cleaning composition according to claim 6, wherein the structure unit (b) is selected from
the group consisting of vinylsulfonic acid, styrenesulfonic acid, (meth)allylsulfonic acid, 3-(meth)allyloxy-2-hydrox-
ypropanesulfonic acid, 3-(meth)allyloxy-1-hydroxypropanesulfonic acid, 2-(meth)allyloxyethylenesulfonic acid, or 2-
acrylamide-2-methylpropanesulfonic acid, preferably 3-(meth)allyloxy-2-hydroxypropanesulfonic acid.

8. The laundry detergent or cleaning composition according to any preceding claim, wherein the laundry detergent or
cleaning composition comprises a detersive surfactant, wherein the detersive surfactant comprises:

(i) alkyl alkoxylated sulphate anionic detersive surfactant having an average degree of alkoxylation of from 0.5
to 5; and/or
(ii) predominantly C12 alkyl sulphate anionic detersive surfactant; and/or
(iii) less than 25% non-ionic detersive surfactant.

9. The laundry detergent or cleaning composition according to any preceding claim, wherein the laundry detergent or
cleaning composition comprises a clay and a soil removal/anti-redeposition agent selected from the group consisting
of:

(a) random graft co-polymers comprising:

(i) hydrophilic backbone comprising polyethylene glycol; and
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(ii) hydrophobic side chain(s) selected from the group consisting of: C4-C25 alkyl group, polypropylene,
polybutylene, vinyl ester of a saturated C1-C6 mono-carboxylic acid, C1-C6 alkyl ester of acrylic or methacrylic
acid, and mixtures thereof;

(b) cellulosic polymers having a degree of substitution (DS) of from 0.01 to 0.99 and a degree of blockiness
(DB) such that either DS+DB is at least 1.00 or DB+2DS-DS2 is at least 1.20;
(c) co-polymers comprising:

(i) from 50 to less than 98 wt% structural units derived from one or more monomers comprising carboxyl
groups;
(ii) from 1 to less than 49 wt% structural units derived from one or more monomers comprising sulfonate
moieties; and
(iii) from 1 to 49 wt% structural units derived from one or more types of monomers selected from ether
bond-containing monomers represented by formulas (VI) and (VII):

wherein in formula (VI), R0 represents a hydrogen atom or CH3 group, R represents a CH2 group, CH2CH2
group or single bond, X represents a number 0-5 provided X represents a number 1-5 when R is a single
bond, and R1 is a hydrogen atom or C1 to C20 organic group;

in formula (VII), R0 represents a hydrogen atom or CH3 group, R represents a CH2 group, CH2CH2 group
or single bond, X represents a number 0-5, and R1 is a hydrogen atom or C1 to C20 organic group;

(d) polyester soil release polymers having a structure according to one of the following structures (III), (IV) or (V):

(III) -[(OCHR1-CHR2)a-O-OC-Ar-CO-]d
(IV) -[(OCHR3-CHR4)b-O-OC-sAr-CO-]e
(V) -[(OCHR5-CHR6)c-OR7]f

wherein:
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a, b and c are from 1 to 200;
d, e and f are from 1 to 50;
Ar is a 1,4-substituted phenylene;
sAr is 1,3-substituted phenylene substituted in position 5 with SO3Me;
Me is Li, K, Mg/2, Ca/2, Al/3, ammonium, mono-, di-, tri-, or tetraalkylammonium wherein the alkyl groups
are C1-C18 alkyl or C2-C10 hydroxyalkyl, or any mixture thereof;
R1, R2, R3, R4, R5 and R6 are independently selected from H or C1-C18 n- or isoalkyl; and
R7 is a linear or branched C1-C18 alkyl, or a linear or branched C2-C30 alkenyl, or a cycloalkyl group with
5 to 9 carbon atoms, or a C8-C30 aryl group, or a C6-C30 arylalkyl group; and

(e) any combination thereof.

10. The laundry detergent or cleaning composition according to any preceding claim, wherein the laundry detergent or
cleaning composition comprises an oxaziridinium-based bleach catalyst having the formula (IX):

wherein: R1 is selected from the group consisting of H, a branched alkyl group containing from 3 to 24 carbons, and
a linear alkyl group containing from 1 to 24 carbons; R2 is independently selected from the group consisting of H,
a branched alkyl group comprising from 3 to 12 carbons, and a linear alkyl group comprising from 1 to 12 carbons;
and n is an integer from 0 to 1.

11. The laundry detergent or cleaning composition according to any preceding claim, wherein the laundry detergent or
cleaning composition comprises a C.I. fluorescent brightener 260 having the following structure (X):

wherein the C.I. fluorescent brightener 260 is either:

predominantly in alpha-crystalline form; or
predominantly in beta-crystalline form and has a weight average primary particle size of from 3 to 30 micrometers.

12. The laundry detergent or cleaning composition according to any preceding claim, wherein the laundry detergent or
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cleaning composition comprises an enzyme selected from the group consisting of

(a) a variant of thermomyces lanuginosa lipase having >90% identity with the wild type amino acid and comprises
substitution(s) at T231 and/or N233;
(b) a cleaning cellulase belonging to Glycosyl Hydrolase family 45;
(c) a variant of AA560 alpha amylase endogenous to Bacillus sp. DSM 12649 having:

(i) mutations at one or more of positions 9, 26, 149. 182, 186, 202, 257, 295, 299, 323, 339 and 345; and
(ii) one or more substitutions and/or deletions in the following positions: 118, 183, 184, 195, 320 and 458; and

(d) any combination thereof.

13. The laundry detergent or cleaning composition according to any preceding claim, wherein the laundry detergent or
cleaning composition is substantially free of zeolite builder, and wherein the composition is substantially free of
phosphate builder.

14. The laundry detergent or cleaning composition according to any preceding claim, wherein the laundry detergent or
cleaning composition further comprises adjunct selected from the group comprising of, enzymes, alkali builders,
chelant builders, bleaches, bleaching assisting agents, perfumes, defoaming agents, bactericides, corrosion inhib-
itors, and mixtures thereof.

Patentansprüche

1. Wäschewaschmittel- oder Reinigungszusammensetzung, umfassend ein carboxylgruppenhaltiges Polymer, um-
fassend:

i. eine Struktureinheit (a), die von einem etherbindungshaltigen Monomer (A) abgeleitet ist; wobei die Struktu-
reinheit (a) durch die folgende Formel (1) dargestellt wird:

worin R0 für ein Wasserstoffatom oder eine Methylgruppe steht; R1 für eine CH2-Gruppe, eine CH2CH2-Gruppe
oder eine direkte Bindung steht; X für eine Hydroxylgruppe oder eine Gruppe, die durch die folgende Formel
(2) oder (3) dargestellt wird, steht:
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worin R2s, die gleich oder unterschiedlich sein können, für eine C2-C4-Alkylengruppe stehen; n für eine
durchschnittliche Moladditionszahl einer Oxyalkylengruppe (-O-R2-) steht und 0 bis 5 beträgt; und R3, R4

und R5 unabhängig für eine C1-C4-Alkylgruppe stehen;
Y für eine Hydroxylgruppe oder eine Gruppe, die durch die Formel (2) oder (3) dargestellt wird, steht; und
eines von X und Y eine Hydroxylgruppe ist und das andere eine Gruppe, die durch die Formel (2) oder (3)
dargestellt wird, ist,

ii. eine Struktureinheit (b), die von einem sulfonsäuregruppehaltigen Monomer (B) abgeleitet ist; und
iii. eine Struktureinheit (c), die von einem acrylsäurebasierten Monomer (C) abgeleitet ist;
worin:

die Struktureinheit (a) in einer Menge von etwa 0,5 Masse-% bis etwa 15 Masse-% basierend auf 100
Masse-% aller Struktureinheiten, die von allen Monomeren in dem carboxylgruppenhaltigen Polymer ab-
geleitet sind, vorliegt;
die Struktureinheit (b) in einer Menge von etwa 0,5 Masse-% bis etwa 30 Masse-% basierend auf 100
Masse-% aller Struktureinheiten, die von allen Monomeren in dem carboxylgruppenhaltigen Polymer ab-
geleitet sind, vorliegt; und
die Struktureinheit (c) in einer Menge von etwa 55 Masse-% bis etwa 99 Masse-% basierend auf 100 Masse-
% aller Struktureinheiten, die von allen Monomeren in dem carboxylgruppenhaltigen Polymer abgeleitet
sind, vorliegt;
und das carboxylgruppenhaltige Polymer ein durchschnittliches Molekulargewicht von etwa 20 000 bis etwa
60 000 aufweist.

2. Wäschewaschmittel- oder Reinigungszusammensetzung nach Anspruch 1 und ein Addukt eines Wasserstoffsulfits
zu dem acrylsäurebasierten Monomer (C), wobei das Addukt in einer Menge von etwa 0,01 Masse-% bis etwa 1,5
Masse-% basierend auf 100 Masse-% eines Feststoffgehalts der carboxylgruppenhaltigen Polymerzusammenset-
zung vorliegt.

3. Wäschewaschmittel- oder Reinigungszusammensetzung nach einem der vorstehenden Ansprüche, wobei die Wä-
schewaschmittel- oder Reinigungszusammensetzung ausgewählt ist aus der Gruppe bestehend aus einer flüssigen
Wäschewaschmittelzusammensetzung, einer festen Wäschewaschmittelzusammensetzung, einer Zusammenset-
zung zum Reinigen harter Oberflächen, einer flüssigen Zusammensetzung zum Handgeschirrspülen, einer festen
Zusammensetzung zum Maschinengeschirrspülen, einer flüssigen Zusammensetzung zum Maschinengeschirrspü-
len und einer Zusammensetzung zum Maschinengeschirrspülen in Tab-/Einheitsdosierungsform, vorzugsweise ein
Wäschewaschmittel, mehr bevorzugt eine feste Wäschewaschmittelzusammensetzung und noch mehr bevorzugt
ein trockenes granulöses Waschmittel- oder ein pulvriges Waschmittelprodukt.

4. Wäschewaschmittel- oder Reinigungszusammensetzung nach einem der vorstehenden Ansprüche, wobei das car-
boxylgruppenhaltige Polymer umfasst:

(1) die Struktureinheit (a) vorzugsweise zu etwa 1 Masse-% bis etwa 9 Masse-%, mehr bevorzugt zu etwa 2
Masse-% bis etwa 8 Masse-% und noch mehr bevorzugt zu etwa 3 Masse-% bis etwa 7 Masse-%;
(2) die Struktureinheit (b) vorzugsweise zu etwa 1 Masse-% bis etwa 23 Masse-%, mehr bevorzugt zu etwa 3
Masse-% bis etwa 22 Masse-% und noch mehr bevorzugt zu etwa 5 Masse-% bis etwa 21 Masse-%; und
(3) die Struktureinheit (c) vorzugsweise zu etwa 68 Masse-% bis etwa 98 Masse-%, mehr bevorzugt zu etwa
70 Masse-% bis etwa 95 Masse-% und noch mehr bevorzugt zu etwa 72 Masse-% bis etwa 92 Masse-%,

worin das carboxylgruppenhaltige Polymer ein durchschnittliches Molekulargewicht von vorzugsweise etwa 30 000
bis 50 000, mehr bevorzugt von etwa 33 000 bis etwa 42 000, noch mehr bevorzugt von etwa 35 000 bis etwa 40
000 und am meisten bevorzugt von etwa 36 000 bis etwa 39 000 aufweist.
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5. Wäschewaschmittel- oder Reinigungszusammensetzung nach einem der vorstehenden Ansprüche, wobei das car-
boxylgruppenhaltige Polymer ausgewählt ist aus der Gruppe bestehend aus:

6. Wäschewaschmittel- oder Reinigungszusammensetzung nach einem der vorstehenden Ansprüche, wobei das car-
boxylgruppenhaltige Polymer umfasst:

i. die Struktureinheit (a), wie sie durch die Formel (1) dargestellt wird, worin R0 ein Wasserstoffatom ist; R1 eine
CH2-Gruppe ist; X eine Hydroxylgruppe ist; und Y Formel (2) ist; und durch die Formel (2), worin n = 0 ist; und
R3 eine C1-C4-Alkylgruppe, vorzugsweise ein Butyl ist;
ii. die Struktureinheit (b), wie sie durch die folgende Formel (5) dargestellt wird:

worin R6 für ein Wasserstoffatom oder eine Methylgruppe steht; R7 für eine CH2-Gruppe, eine CH2CH2-Gruppe
oder eine direkte Bindung steht; R8 und R9 unabhängig voneinander für eine Hydroxylgruppe oder -SO3Z
stehen; Z für ein Wasserstoffatom, ein Metallatom, eine Ammoniumgruppe oder eine organische Amingruppe
steht; und mindestens eines von R8 und R9 -SO3Z ist; und

Polymer
Struct. Einheit (a) 

Masse-%
Struct. Einheit (b) 

Masse-%
Struct. Einheit (c) 

Masse-%
Durchschnittliches 

Molekulargewicht (g/mol)

1 5 % 23 % 72 % 35 000

2 15 % 13 % 72 % 37 000

3 10 % 18 % 72 % 46 000

4 5 % 15 % 80 % 35 000

5 5 % 5 % 90 % 37 000

6 5 % 15 % 80 % 47 000

7 5 % 15 % 80 % 39 000

8 5 % 15 % 80 % 32 000

9 5 % 15 % 80 % 25 000

10 8 % 8 % 84 % 46 000

11 5 % 23 % 72 % 43 000

12 9 % 12 % 79 % 22 000

13 3 % 17 % 80 % 34 000

14 5 % 23 % 72 % 28 000

15 5 % 23 % 72 % 58 000
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iii. die Struktureinheit (c), wie sie durch die folgende Formel (8) dargestellt wird:

worin R10 für ein Wasserstoffatom, ein Metallatom, eine Ammoniumgruppe oder eine organische Amingruppe
steht.

7. Wäschewaschmittel- oder Reinigungszusammensetzung nach Anspruch 6, wobei die Struktureinheit (b) ausgewählt
ist aus der Gruppe bestehend aus Vinylsulfonsäure, Styrensulfonsäure, (Meth)allylsulfonsäure, 3-(Meth)allyloxy-2-
hydroxypropansulfonsäure, 3-(Meth)allyloxy-1-hydroxypropansulfonsäure, 2-(Meth)allyloxyethylensulfonsäure
oder 2-Acrylamid-2-methylpropansulfonsäure, vorzugsweise 3-(Meth)allyloxy-2-hydroxypropansulfonsäure.

8. Wäschewaschmittel- oder Reinigungszusammensetzung nach einem der vorstehenden Ansprüche, wobei die Wä-
schewaschmittel- oder Reinigungszusammensetzung ein Reinigungstensid umfasst, wobei das Reinigungstensid
umfasst:

(i) alkoxyliertes anionisches Alkylsulfat-Reinigungstensid mit einem durchschnittlichen Alkoxylierungsgrad von
0,5 bis 5; und/oder
(ii) ein vorwiegend anionisches C12-Alkylsulfat-Reinigungstensid; und/oder
(iii) weniger als 25 % nichtionisches Reinigungstensid.

9. Wäschewaschmittel- oder Reinigungszusammensetzung nach einem der vorstehenden Ansprüche, wobei die Wä-
schewaschmittel- oder Reinigungszusammensetzung ein Ton- und Schmutzentfernungs-/Antiwiederablagerungs-
mittel umfasst, das ausgewählt ist aus der Gruppe bestehend aus:

(a) ungeordneten Pfropfcopolymeren, umfassend:

(i) ein hydrophiles Grundgerüst, umfassend Polyethylenglycol; und
(ii) einer oder mehreren hydrophoben Seitenketten, ausgewählt aus der Gruppe bestehend aus: C4-C25-Al-
kylgruppe, Polypropylen, Polybutylen, Vinylester einer gesättigten C1-C6-Monocarbonsäure, C1-C6-Alky-
lester einer Acryl- oder Methacrylsäure und Mischungen davon;

(b) Cellulosepolymeren mit einem Substitutionsgrad (DS) von 0,01 bis 0,99 und einem Blockhaftigkeitsgrad
(DB), sodass entweder DS + DB mindestens 1,00 ist oder DB + 2DS - DS2 mindestens 1,20 ist;
(c) Copolymeren, umfassend:

(i) von 50 bis weniger als 98 Gew.-% Struktureinheiten, die von einem oder mehreren Monomeren abgeleitet
sind, die Carboxylgruppen umfassen;
(ii) von 1 bis weniger als 49 Gew.-% Struktureinheiten, abgeleitet von einem oder mehreren Monomeren,
welche Sulfonateinheiten umfassen; und
(iii) 1 bis 49 Gew.-% strukturelle Einheiten, die von einer oder mehreren Arten von Monomeren abgeleitet
sind, die ausgewählt sind aus etherbindungshaltigen Monomeren, die durch die folgenden Formeln (VI)
und (VII) dargestellt werden:
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wobei in Formel (VI) R0 für ein Wasserstoffatom oder eine CH3-Gruppe steht, R für eine CH2-Gruppe,
CH2CH2-Gruppe oder eine Einfachbindung steht, X für eine Zahl von 0 bis 5 steht, mit der Maßgabe, dass
X für eine Zahl von 1 bis 5 steht, wenn R eine Einfachbindung ist, und R1 ein Wasserstoffatom oder eine
organische C1- bis C20-Gruppe ist;

wobei in Formel (VII) R0 für ein Wasserstoffatom oder eine CH3-Gruppe steht, R für eine CH2-Gruppe,
CH2CH2-Gruppe oder eine Einfachbindung steht, X für eine Zahl von 0 bis 5 steht und R1 ein Wasserstoff-
atom oder eine organische C1- bis C20-Gruppe ist;

(d) Polyester-Schmutzabweisungspolymere mit einer Struktur gemäß einer der folgenden Strukturen (III), (IV)
oder (V):

(III) -[(OCHR1-CHR2)a-O-OC-Ar-CO-]d
(IV) -[(OCHR3-CHR4)b-O-OC-sAr-CO-]e
(V) -[(OCHR5-CHR6)c-OR7]f
worin:

a, b und c 1 bis 200 sind;
d, e und f von 1 bis 50 sind;
Ar ein 1,4-substituiertes Phenylen ist;
sAr 1,3-substituiertes Phenylen ist, das an Position 5 mit SO3Me substituiert ist;
Me Li, K, Mg/2, Ca/2, Al/3, Ammonium, Mono-, Di-, Tri- oder Tetraalkylammonium ist, wobei die Alkyl-
gruppen C1-C18-Alkyl oder C2-C10-Hydroxyalkyl oder Mischungen davon sind;
R1, R2, R3, R4, R5 und R6 unabhängig voneinander ausgewählt sind aus H oder C1-C18 n- oder Isoalkyl;
und
R7 ein lineares oder verzweigtes C1-C18-Alkyl oder ein lineares oder verzweigtes C2-C30-Alkenyl oder
eine Cycloalkylgruppe mit 5 bis 9 Kohlenstoffatomen oder eine C8-C30-Arylgruppe oder eine
C6-C30-Arylalkylgruppe ist; und
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(e) einer beliebigen Kombination davon.

10. Wäschewaschmittel- oder Reinigungszusammensetzung nach einem der vorstehenden Ansprüche, wobei die Wä-
schewaschmittel- oder Reinigungszusammensetzung einen oxaziridiniumbasierten Bleichkatalysator mit der fol-
genden Formel (IX) umfasst:

worin: R1 ausgewählt ist aus der Gruppe bestehend aus H, einer verzweigten Alkylgruppe, die 3 bis 24 Kohlenstoffe
enthält, und einer linearen Alkylgruppe, die 1 bis 24 Kohlenstoffe enthält; R2 unabhängig ausgewählt ist aus der
Gruppe bestehend aus H, einer verzweigten Alkylgruppe, die 3 bis 12 Kohlenstoffe umfasst, und einer linearen
Alkylgruppe, die 1 bis 12 Kohlenstoffe umfasst; und n eine ganze Zahl von 0 bis 1 ist.

11. Wäschewaschmittel- oder Reinigungszusammensetzung nach einem der vorstehenden Ansprüche, wobei die Wä-
schewaschmittel- oder Reinigungszusammensetzung einen C.I.-Fluoreszenzaufheller 260 mit der folgenden Struk-
tur (IX) umfasst:

wobei der C.I.-Fluoreszenzaufheller 260 entweder:

vorwiegend in alphakristalliner Form; oder
vorwiegend in betakristalliner Form und eine gewichtsdurchschnittliche Primärpartikelgröße von 3 bis 30 Mi-
krometern aufweist.

12. Wäschewaschmittel- oder Reinigungszusammensetzung nach einem der vorstehenden Ansprüche, wobei die Wä-
schewaschmittel- oder Reinigungszusammensetzung ein Enzym umfasst, das ausgewählt ist aus der Gruppe be-
stehend aus

(a) einer Variante von Thermomyces-lanuginosa-Lipase, die eine Identität mit der Wildtyp-Aminosäure von >
90 % aufweist und (eine) Substitution(en) an T231 und/oder N233 umfasst;
(b) einer Reinigungscellulase, die zur Glycosylhydrolase-Familie 45 gehört;
(c) einer Variante von Alpha-Amylase AA560, die endogen zu Bacillus sp. DSM 12649 ist, mit:

(i) Mutationen an einer oder mehreren der Positionen 9, 26, 149, 182, 186, 202, 257, 295, 299, 323, 339
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und 345; und
(ii) einer oder mehreren Substitutionen und/oder Deletionen an den folgenden Positionen: 118, 183, 184,
195, 320 und 458; und

(d) einer beliebigen Kombination davon.

13. Wäschewaschmittel- oder Reinigungszusammensetzung nach einem der vorstehenden Ansprüche, wobei die Wä-
schewaschmittel- oder Reinigungszusammensetzung im Wesentlichen frei von Zeolithbuildern ist und wobei die
Zusammensetzung im Wesentlichen frei von Phosphatbuildern ist.

14. Wäschewaschmittel- oder Reinigungszusammensetzung nach einem der vorstehenden Ansprüche, wobei die Wä-
schewaschmittel- oder die Reinigungszusammensetzung ferner einen Zusatz umfasst, der ausgewählt ist aus der
Gruppe bestehend aus Enzymen, Alkalibuildern, Chelatbuildern, Bleichmitteln, Bleichunterstützungsmitteln, Duft-
stoffen, Entschäumungsmitteln, Bakteriziden, Korrosionsinhibitoren und Mischungen davon.

Revendications

1. Composition détergente pour le lavage du linge ou de nettoyage comprenant un polymère contenant un groupe
carboxyle comprenant :

i. un motif structural (a) dérivé d’un monomère contenant une liaison éther (A) ; où le motif structural (a) est
représenté par la formule (1) :

dans laquelle R0 représente un atome d’hydrogène ou un groupe méthyle ; R1 représente un groupe CH2, un
groupe CH2CH2 ou une liaison directe ; X représente un groupe hydroxyle ou un groupe représenté par la
formule (2) ou (3) :

dans laquelle les R2, qui peuvent être identiques ou différents, représentent un groupe alkylène C2 à C4 ;
n représente un nombre moyen d’addition de moles d’un groupe oxyalkylène (-O-R2-) et vaut de 0 à 5 ; et
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R3, R4 et R5 représentent indépendamment un groupe alkyle en C1 à C4 ;
Y représente un groupe hydroxyle ou un groupe représenté par la formule (2) ou (3) ; et l’un parmi X et Y
est un groupe hydroxyle et l’autre est un groupe représenté par la formule (2) ou (3),

ii. un motif structural (b) dérivé d’un monomère contenant un groupe acide sulfonique (B) ; et
iii. un motif structural (c) dérivé d’un monomère à base d’acide acrylique (C) ;
dans laquelle :

le motif structural (a) est présent à un taux allant d’environ 0,5 % à environ 15 % en masse sur la base de
100 % en masse de tous les motifs structuraux dérivés de tous les monomères dans le polymère contenant
un groupe carboxyle ;
le motif structural (b) est présent à un taux allant d’environ 0,5 % à environ 30 % en masse sur la base de
100 % en masse de tous les motifs structuraux dérivés de tous les monomères dans le polymère contenant
un groupe carboxyle ; et
le motif structural (c) est présent à un taux allant d’environ 55 % à environ 99 % en masse sur la base de
100 % en masse de tous les motifs structuraux dérivés de tous les monomères dans le polymère contenant
un groupe carboxyle ;
et le polymère contenant un groupe carboxyle a une masse moléculaire moyenne en poids allant d’environ
20 000 à environ 60 000.

2. Composition détergente pour le lavage du linge ou de nettoyage selon la revendication 1, et produit d’addition d’un
sulfite d’hydrogène au monomère à base d’acide acrylique (c), où le produit d’addition est présent à un taux allant
d’environ 0,01 % à environ 1,5 % en masse sur la base de 100 % en masse d’une teneur en matières solides de
la composition de polymère contenant un groupe carboxyle.

3. Composition détergente pour le lavage du linge ou de nettoyage selon une quelconque revendication précédente,
où la composition détergente pour le lavage du linge ou de nettoyage est choisie dans le groupe constitué d’une
composition liquide détergente pour le lavage du linge, d’une composition solide détergente pour le lavage du linge,
d’une composition de nettoyage des surfaces dures, d’une composition liquide de lavage de la vaisselle à la main,
d’une composition solide de lavage automatique de la vaisselle, d’une composition liquide de lavage automatique
de la vaisselle, et d’une composition de lavage automatique de la vaisselle sous forme de tablette/dose unitaire,
préférablement d’un détergent pour le lavage du linge, plus préférablement d’une composition solide détergente
sèche pour le lavage du linge, et encore plus préférablement d’un produit détergent sec pour le lavage du linge
sous forme granulaire ou en poudre.

4. Composition détergente pour le lavage du linge ou de nettoyage selon une quelconque revendication précédente,
dans laquelle le polymère contenant un groupe carboxyle comprend :

(1) le motif structural (a) de préférence d’environ 1 % à environ 9 %, plus préférablement d’environ 2 % à environ
8 %, et encore plus préférablement d’environ 3 % à environ 7 % en masse ;
(2) le motif structural (b) de préférence d’environ 1 % à environ 23 %, plus préférablement d’environ 3 % à
environ 22 %, et encore plus préférablement d’environ 5 % à environ 21 % en masse ; et
(3) le motif structural (c) de préférence d’environ 68 % à environ 98 %, plus préférablement d’environ 70 % à
environ 95 %, et encore plus préférablement d’environ 72 % à environ 92 % en masse,

dans laquelle le polymère contenant un groupe carboxyle a une masse moléculaire moyenne en poids de préférence
allant d’environ 30 000 à 50 000, plus préférablement allant d’environ 33 000 à environ 42 000, encore plus préfé-
rablement allant d’environ 35 000 à environ 40 000, et le plus préférablement allant d’environ 36 000 à environ 39 000.

5. Composition détergente pour le lavage du linge ou de nettoyage selon une quelconque revendication précédente,
dans laquelle le polymère contenant un groupe carboxyle est choisi dans le groupe constitué de :

Polymère Struct. Motif (a) % en 
masse

Struct. Motif (b) % en 
masse

Struct. Motif (c) % en 
masse

Masse moléculaire moyenne en 
poids (g/mol)

1 5 % 23 % 72 % 35 000
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6. Composition détergente pour le lavage du linge ou de nettoyage selon une quelconque revendication précédente,
dans laquelle le polymère contenant un groupe carboxyle comprend :

i. le motif structural (a) tel que représenté par la formule (1) dans laquelle R0 est un atome d’hydrogène ; R1

est un groupe CH2 ; X est un groupe hydroxyle ; et Y est la formule (2) ; et la formule (2) dans laquelle n vaut
0 ; et R3 est un groupe alkyle en C1 à C4, de préférence un butyle ;
ii. le motif structural (b) tel que représenté par la formule (5) :

dans laquelle R6 représente un atome d’hydrogène ou un groupe méthyle ; R7 représente un groupe CH2, un
groupe CH2CH2 ou une liaison directe ; R8 et R9 représentent indépendamment un groupe hydroxyle ou -SO3Z ;
Z représente un atome d’hydrogène, un atome de métal, un groupe ammonium ou un groupe amine organique ;
et au moins l’un parmi R8 et R9 est -SO3Z ; et
iii. le motif structural (c) tel que représenté par la formule (8) :

(suite)

Polymère
Struct. Motif (a) % en 

masse
Struct. Motif (b) % en 

masse
Struct. Motif (c) % en 

masse
Masse moléculaire moyenne en 

poids (g/mol)

2 15 % 13 % 72 % 37 000

3 10 % 18 % 72 % 46 000

4 5 % 15 % 80 % 35 000

5 5 % 5 % 90 % 37 000

6 5 % 15 % 80 % 47 000

7 5 % 15 % 80 % 39 000

8 5 % 15 % 80 % 32 000

9 5 % 15 % 80 % 25 000

10 8 % 8 % 84 % 46 000

11 5 % 23 % 72 % 43 000

12 9 % 12 % 79 % 22 000

13 3 % 17 % 80 % 34 000

14 5 % 23 % 72 % 28 000

15 5 % 23 % 72 % 58 000
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dans laquelle R10 représente un atome d’hydrogène, un atome de métal, un groupe ammonium ou un groupe
amine organique.

7. Composition détergente pour le lavage du linge ou de nettoyage selon la revendication 6, dans laquelle le motif
structural (b) est choisi dans le groupe constitué d’acide vinylsulfonique, acide styrènesulfonique, acide (méth)al-
lylsulfonique, acide 3-(méth)allyloxy-2-hydroxypropanesulfonique, acide 3-(méth)allyloxy-1-hydroxypropanesulfo-
nique, acide 2-(méth)allyloxyéthylènesulfonique, ou acide 2-acrylamide-2-méthylpropanesulfonique, de préférence
l’acide 3-(méth)allyloxy-2-hydroxypropanesulfonique.

8. Composition détergente pour le lavage du linge ou de nettoyage selon une quelconque revendication précédente,
où la composition détergente pour le lavage du linge ou de nettoyage comprend un agent tensioactif détersif, où
l’agent tensioactif détersif comprend :

(i) un agent tensioactif détersif anionique sulfate alcoxylé d’alkyle ayant un degré moyen d’alcoxylation allant
de 0,5 à 5 ; et/ou
(ii) un agent tensioactif détersif anionique sulfate d’alkyle principalement en C12 ; et/ou
(iii) moins de 25 % d’agent tensioactif détersif non ionique.

9. Composition détergente pour le lavage du linge ou de nettoyage selon une quelconque revendication précédente,
où la composition détergente pour le lavage du linge ou de nettoyage comprend un agent d’élimination d’argile et
salissures/antiredéposition choisi dans le groupe constitué de :

(a) des copolymères greffés aléatoires comprenant :

(i) un squelette hydrophile comprenant du polyéthylène glycol ; et
(ii) une ou des chaîne(s) latérale(s) hydrophobe(s) choisie(s) dans le groupe constitué de : groupe alkyle
en C4 à C25, polypropylène, polybutylène, ester de vinyle d’un acide monocarboxylique saturé en C1 à C6,
ester d’alkyle en C1 à C6 d’acide acrylique ou méthacrylique, et leurs mélanges ;

(b) des polymères cellulosiques ayant un degré de substitution (DS) allant de 0,01 à 0,99 et un degré de
présence de blocs (DB) de telle sorte que soit DS+DB vaut au moins 1,00 soit DB+2DS-DS2 vaut au moins 1,20 ;
(c) des copolymères comprenant :

(i) de 50 à moins de 98 % en poids de motifs structuraux dérivés d’un ou plusieurs monomères comprenant
des groupes carboxyle ;
(ii) de 1 à moins de 49 % en poids de motifs structuraux dérivés d’un ou plusieurs monomères comprenant
des fragments sulfonate ; et
(iii) de 1 à 49 % en poids de motifs structuraux dérivés d’un ou plusieurs types de monomères choisis parmi
des monomères contenant une liaison éther représentés par les formules (VI) et (VII) :
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dans laquelle dans la formule (VI), R0 représente un atome d’hydrogène ou un groupe CH3, R représente
un groupe CH2, un groupe CH2CH2 ou une liaison simple, X représente un nombre de 0 à 5 à condition
que X représente un nombre de 1 à 5 lorsque R est une liaison simple, et R1 est un atome d’hydrogène
ou un groupe organique en C1 à C20 ;

dans la formule (VII), R0 représente un atome d’hydrogène ou un groupe CH3, R représente un groupe
CH2, un groupe CH2CH2 ou une liaison simple, X représente un nombre de 0 à 5, et R1 est un atome
d’hydrogène ou un groupe organique en C1 à C20 ;

(d) des polymères antisalissures à base de polyester ayant une structure selon l’une des structures (III), (IV)
ou (V) suivantes :

(III) -[(OCHR1-CHR2)a-O-OC-Ar-CO-]d
(IV) -[(OCHR3-CHR4)b-O-OC-sAr-CO-]e
(V) -[(OCHR5-CHR6)c-OR7]f
dans laquelle :

a, b et c vont de 1 à 200 ;
d, e et f vont de 1 à 50 ;
Ar est un phénylène à substitution 1,4 ;
sAr est un phénylène à substitution 1,3 substitué en position 5 par SO3Me ;
Me est Li, K, Mg/2, Ca/2, Al/3, ammonium, mono-, di-, tri-, ou tétra-alkylammonium où les groupes
alkyle sont alkyle en C1 à C18 ou hydroxyalkyle en C2 à C10, ou n’importe quel mélange de ceux-ci ;
R1, R2, R3, R4, R5 et R6 sont indépendamment choisis parmi H ou n- ou iso-alkyle en C1 à C18 ; et
R7 est un alkyle linéaire ou ramifié en C1 à C18, ou un alcényle linéaire ou ramifié en C2 à C30, ou un
groupe cycloalkyle avec 5 à 9 atomes de carbone, ou un groupe aryle en C8 à C30, ou un groupe
arylalkyle en C6 à C30 ; et

(e) n’importe quelle combinaison de ceux-ci.
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10. Composition détergente pour le lavage du linge ou de nettoyage selon une quelconque revendication précédente,
où la composition détergente pour le lavage du linge ou de nettoyage comprend un catalyseur de blanchiment à
base d’oxaziridinium de formule (IX) :

dans laquelle : R1 est choisi dans le groupe constitué de H, un groupe alkyle ramifié contenant de 3 à 24 carbones,
et un groupe alkyle linéaire contenant de 1 à 24 carbones ; R2 est indépendamment choisi dans le groupe constitué
de H, un groupe alkyle ramifié comprenant de 3 à 12 carbones, et un groupe alkyle linéaire comprenant de 1 à 12
carbones ; et n est un nombre entier allant de 0 à 1.

11. Composition détergente pour le lavage du linge ou de nettoyage selon une quelconque revendication précédente,
où la composition détergente pour le lavage du linge ou de nettoyage comprend un azurant fluorescent C.I. 260
ayant la structure (X) suivante :

dans laquelle l’azurant fluorescent C.I. 260 est soit :

principalement sous forme cristalline alpha ; ou
principalement sous forme cristalline bêta et a une taille de particules primaires moyenne en poids allant de 3
à 30 micromètres.

12. Composition détergente pour le lavage du linge ou de nettoyage selon une quelconque revendication précédente,
où la composition détergente pour le lavage du linge ou de nettoyage comprend une enzyme choisie dans le groupe
constitué de

(a) un variant de lipase thermomyces lanuginosa ayant >90 % d’identité avec l’acide aminé de type sauvage
et comprend une ou des substitution(s) au niveau de T231 et/ou de N233 ;
(b) une cellulase de nettoyage appartenant à la famille de Glycosyl Hydrolase 45 ;
(c) un variant d’alpha amylase AA560 endogène à Bacillus sp. DSM 12649 possédant :
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(i) des mutations au niveau d’une ou plusieurs des positions 9, 26, 149, 182, 186, 202, 257, 295, 299, 323,
339 et 345 ; et
(ii) une ou plusieurs substitutions et/ou délétions dans les positions suivantes : 118, 183, 184, 195, 320 et
458 ; et

(d) n’importe quelle combinaison de ceux-ci.

13. Composition détergente pour le lavage du linge ou de nettoyage selon une quelconque revendication précédente,
où la composition détergente pour le lavage du linge ou de nettoyage est sensiblement exempte d’adjuvant zéolite,
et où la composition est sensiblement exempte d’adjuvant phosphate.

14. Composition détergente pour le lavage du linge ou de nettoyage selon une quelconque revendication précédente,
où la composition détergente pour le lavage du linge ou de nettoyage comprend en outre des additifs choisis dans
le groupe constitué d’enzymes, adjuvants alcalins, adjuvants chélatants, agents de blanchiment, agents auxiliaires
de blanchiment, parfums, agents démoussants, bactéricides, inhibiteurs de corrosion, et mélanges de ceux-ci.
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