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Description

TECHNICAL FIELD

[0001] The present invention relates to an anti-soiling detergent composition that possesses excellent storage stability
and has a sustained anti-soiling effect on cleaned surfaces in addition to exhibiting superior detergency.

BACKGROUND ART

[0002] Depending on the location of use, various types of soil deposit on the hard surfaces of baths, washstands,
restrooms, and other damp locations. For example, the soil in baths comprises proteins and other nitrogenous com-
pounds, fatty acid metal salts, or the like; the soil in washstands comprises fatty acid metal salts and the like; and the
soil in restrooms comprises urolith deposits, soil that is based on fecal matter, urine, and other types of excrement, and
the like. In addition, these hard surfaces undergo repeated drying after coming into constant contact with tap water, so
silicate scale or carbonate scale derived from tap water are concentrated and deposited locally, producing soil commonly
referred to as "water spots" or "water stains." In particular, the restroom bowls, washbowls, and other ceramic fixtures,
as well as mirrors and other glass surfaces in restroom areas are hydrophilic, and therefore tend to be covered with
water stains.
[0003] If such water stains continue to build up over a long time, the water stains bond firmly with the hard surfaces,
and not only does removal become more difficult, but the components of the water stains tend to become a breeding
ground for mold and germs together with other types of soil, and sanitary problems are encountered. Initial water stains
can be removed relatively easily by careful cleaning, but currently the situation is such that the frequency of cleaning
tends to decrease due to the streamlining of cleaning operations.
[0004] In view of this, a need exists for detergents that have the ability (anti-soiling effect) to reduce deposits of water
stains and other types of soil, and detergents that clean and at the same time endow cleaned surfaces with the anti-
soiling effect have come to be developed in order to prevent water stains from firmly adhering to hard surfaces. Detergents
endowed with the ability to form films on the cleaned surfaces and to provide an anti-soiling effect by the incorporation
of specific organopolysiloxanes into the detergent composition have been proposed as products that combine such an
anti-soiling effect.
[0005] Examples of disclosed detergents that combine an anti-soiling effect and contain such organopolysiloxanes
include compositions for bathtub cleaning that contain amino-modified organopolysiloxanes and nonionic surfactants,
inhibit redeposition of water-formed deposits, and have protective action on bathtub materials (refer, for example, to
Japanese Patent Application Laid-open No. S51-83608), as well as detergent compositions that contain specific orga-
nopolysiloxane and provide delustering and surface protection to bath fixtures (refer, for example, to Japanese Patent
Application Laid-open No. H3-197596). Also disclosed is a detergent composition for the desoiling and antibacterial
cleaning of hard surfaces that contains specific cationic surfactants, cation-based bactericidal agents, and hydrophilic
organopolysiloxanes and has an anti-soiling effect and antibacterial action (refer, for example, to Japanese Patent
Application Laid-open No. 2000-198999).
[0006] Japanese Patent Application Laid-open Nos. S51-83608 and H3-197596 disclose detergent compositions that
have excellent anti-soiling effects and detergency with respect to water-formed deposits and soil, but there is no mention
of an anti-soiling effect on water stains, nor is there any disclosure made concerning sustained anti-soiling effects or
storage stability, which are believed to be important in practical terms. Japanese Patent Application Laid-open No.
2000-198999 discloses a detergent composition that has an excellent anti-soiling effect on water stains.

DISCLOSURE OF THE INVENTION

[0007] The prior art does not disclose or recognize the need for storage stability or details of detergency, and a
detergent that simultaneously satisfies all the requirements related to enhanced detergency, excellent anti-soiling effects,
and adequate storage stability has yet to be developed.
[0008] A need therefore exists for developing a detergent that would exhibit excellent anti-soiling effects and storage
stability in addition to excellent detergency even in restrooms, washstands, baths, and other locations in repeated contact
with tap water.
[0009] An object of the present invention is to provide a detergent composition that combines an excellent anti-soiling
effect on cleaned surfaces, preserves this anti-soiling effect, and exhibits excellent storage stability in addition to having
excellent detergency. More specifically, the object is to provide an anti-soiling detergent composition that can be used
to advantage for cleaning and anti-soiling of hard surfaces such as those of plastic, stainless steel, porcelain, tile, glass,
ceramic, granite/terrazzo, and other natural stone materials in restrooms, washstands, baths, and other damp locations;
particularly, for cleaning and anti-soiling of water stains on hard surfaces such as those of tile, glass, and ceramic in
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restroom and washstands.
[0010] The inventors have discovered that an anti-soiling detergent composition that has an excellent anti-soiling
effect on cleaned surfaces, preserves this anti-soiling effect, and exhibits excellent storage stability in addition to having
excellent detergency can be obtained by combining a polyetheramide-modified organopolysiloxane as defined in claim
1, a surfactant, a metal chelating agent, and water. The present invention was perfected on the basis of this discovery.
[0011] Specifically, the present invention provides an anti-soiling detergent composition as defined in claim 1.
[0012] The anti-soiling detergent composition of the invention may also contain (E) 0.01 to 5 mass% of a thickener in
addition to components (A) to (D).
[0013] The anti-soiling detergent composition of the invention may further contain (F) 0.1 to 20 mass% of a water-
soluble solvent in addition to the above components.
[0014] The anti-soiling detergent composition of the present invention contains components (A), (B), (C), and (D) as
essential ingredients.
[0015] The polyetheramide-modified organopolysiloxane of component (A) used in the present invention is a organ-
opolysiloxane having an amino group, polyoxyethylene group, and amido group expressed by average compositional
formula (6)

R1
aR2

bQ1
cQ2

dQ3
e1SiO(4-a-b-c-d-e1)/2 (6)

[0016] In formula (6), a and d are zeros or positive numbers; b, c, and e1 are positive numbers such that
1.9≤a+b+c+d+e1≤ 2.2; and R1 is a hydrogen atom, a hydroxyl group, or a substituted or unsubstituted monovalent
hydrocarbon group with 1 to 6 carbon atoms. Specific examples of such monovalent hydrocarbon groups include methyl,
ethyl, propyl, butyl, pentyl, hexyl, and other alkyl groups; phenyl, tolyl, xylyl, and other aryl groups; benzyl, phenethyl,
and other aralkyl groups; and 3-chloropropyl, 3,3,3-trifluoropropyl, and other halo-substituted alkyl groups.
[0017] In formula (6), R2 is a monovalent hydrocarbon group with 1 to 6 carbon atoms, specific examples of which
include methyl, ethyl, propyl, butyl, pentyl, hexyl, vinyl, and phenyl groups.
[0018] In formula (6), Q1 is a divalent organic group having an amido group expressed by general formula (2) or (3)

[0019] In general formulae (2) and (3), R3 and R5 are divalent hydrocarbon groups with 2 to 18 carbon atoms, specific
examples of which include ethylene, propylene, butylene, isobutylene, pentamethylene, octamethylene, decamethylene,
dodecamethylene, and cyclohexyl groups. In the formulae, R4 and R6 are hydrogen atoms or monovalent hydrocarbon
groups with 1 to 6 carbon atoms, specific examples of which include methyl, ethyl, propyl, butyl, pentyl, hexyl, and other
alkyl groups; phenyl, tolyl, xylyl, and other aryl groups; benzyl, phenethyl, and other aralkyl groups; and 3-chloropropyl,
3,3,3-trifluoropropyl, and other halo-substituted alkyl groups.
[0020] In general formulae (2) and (3), X is a monovalent organic group expressed by general formula (4)

-R7
eOf-(C2H4O)g-(R8O)h-Y (4),

where e and f are each 0 or 1, and g and h are zeros or positive integers of 1 or greater. R7 is a divalent hydrocarbon
group with 2 to 18 carbon atoms, specific examples of which include ethylene, propylene, butylene, isobutylene, pen-
tamethylene, octamethylene, decamethylene, dodecamethylene, and cyclohexyl groups. R8 is a divalent hydrocarbon
group with 3 to 10 carbon atoms, specific examples of which include propylene, isopropylene, butylene, and isobutylene
groups. Y is a group selected from among hydrogen atoms, alkyl groups, acyl groups, and isocyanic groups, examples
of which include methyl, ethyl, propyl acetyl, and propionyl groups.
[0021] In formula (6), Q2 is a monovalent organic group having a polyoxyalkylene group expressed by general formula
(5)
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-R9
iOj-(C2H4O)k-(R10O)m-Z (5),

where i and j are each 0 or 1; k is a positive integer of 1 or greater; m is zero or a positive integer of 1 or greater; R9 is
a divalent hydrocarbon group with 2 to 18 carbon atoms, specific examples of which include ethylene, propylene,
butylene, isobutylene, pentamethylene, octamethylene, decamethylene, dodecamethylene, and cyclohexyl groups; R10

is a divalent hydrocarbon group with 3 to 10 carbon atoms, specific examples of which include propylene, isopropylene,
butylene, and isobutylene groups; and Z is a group selected from among hydrogen atoms, alkyl groups, acyl groups,
and isocyanic groups, examples of which include methyl, ethyl, propyl, acetyl, and propionyl groups.
[0022] In formula (6), Q3 is a divalent organic group having an amino group expressed by general formula (7) or (8).

[0023] In general formulae (7) and (8), R3 to R6 are the same as above.
[0024] Because of considerations related to the sustainability of the anti-soiling effect, the total amount of the primary
and secondary amino groups of general formula (7) or (8) contained in the polyetheramide-modified organopolysiloxane
molecules is preferably within a range of 0.15 to 0.45 mass%. When the total content of the primary and secondary
amino groups is less than 0.15 mass%, the anti-soiling effect has inferior sustainability because of the poor adsorption
of the polyetheramide-modified organopolysiloxane on the cleaned surfaces, whereas the composition has inferior
storage stability when the content exceeds 0.45 mass%.
[0025] The molecular structure of the polyetheramide-modified organopolysiloxane may be not only linear but also
branched, cyclic, or reticulated.
[0026] The polyetheramide-modified organopolysiloxane having such amido groups, polyoxyethylene groups, and
amino groups may, for example, be a compound expressed by the following general formula.

[0027] (In the formula, R14 is -(CH2)3O(CH2CH2O)n5(CH2CHCH3O)n6(CH2)n7D3; R15 is -(CH2)3NH2; R16 is
-(CH2)3NHCO(CH2)n8On9(CH2CH2O)n10(CH2CHCH3O)n11(CH2)n12H; E5 and E6, which may be the same or different,
are R14, R15, R16, -OH, or -(CH2)p3H, and preferably -CH3; D3 is -H or -COCH3; n1 is 10 to 1000; n2 is 0 to 100; n3 is
1 to 100; n4 is 1 to 100; n5 is 2 or 20; n6 is 0 to 20; n7 is 0 to 20; n8 is 1 to 100; n9 is 0 or 1; n10 is 0 to 20; n11 is 0 to
20; n12 is 0 to 20; p3 is 0 to 20; and n2 and n10 cannot both be 0 at the same time.)

[0028] (In the formula, R17 is -(CH2)3O(CH2CH2O)n17(CH2CHCH3O)n18(CH2)n19D4; R18 is -(CH2)3NH(CH2)2NH2; R19
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is -(CH2)3NH(CH2)2NHCO(CH2)n20On21(CH2CH2O)n22(CH2CHCH3O)n23(CH2)n24H; E7 and E8, which may be the same
or different, are R17, R18, R19, -OH, or -(CH2)p4H, and preferably -CH3; D4 is -H or -COCH3; n13 is 10 to 1000; n14 is
0 to 100; n15 is 1 to 100; n 16 is 1 to 100; n17 is 2 or 20; n18 is 0 to 20; n19 is 0 to 20; n20 is 1 or 100; n21 is 0 or 1;
n22 is 0 to 20; n23 is 0 to 20; n24 is 0 to 20; p4 is 0 to 20; and n14 and n22 cannot both be 0 at the same time.)
[0029] Compounds having chemical structures such as those shown below can be cited as specific examples.

[0030] (In the formula G14 is -(CH2)3O(CH2CH2O)5C12H25, G15 is -(CH2)3NH2, and G16 is -(CH2)3NHCOCH2O
(CH2CH2O)5C12H25.)

[0031] (In the formula G17 is -(CH2)3O(CH2CH2O)10C10H21, G18 is -(CH2)3NH(CH2)2NH2, and G19 is -(CH2)3NH
(CH2)2NHCOCH2O(CH2CH2O)4C10H21.)
[0032] The admixed amount of component (A) is selected from the range of 0.05 to 10 mass%, based on the total
mass of the composition. An inferior anti-soiling effect will be produced if this amount is less than 0.05 mass%, and the
increase in the anti-soiling effect will reach saturation and the economic efficiency will actually be low if more than 10
mass% is admixed. The admixed amount of component (A) is preferably within a range of 0.1 to 8 mass% because of
considerations related to the anti-soiling effect and storage stability, and even more preferably within a range of 0.1 to
5 mass% because of considerations related to economic efficiency. Component (A) may be used singly or as a combi-
nation of two or more ingredients.
[0033] The surfactant of component (B) used in the present invention is admixed with the purpose of removing the
soil adhered to the cleaned surface and solubilizing the polyetheramide-modified and amino-modified organopolysi-
loxane, which is component (A).
[0034] At least one type of surfactant selected from among nonionic surfactants, amphoteric surfactants, and cationic
surfactants is used as the surfactant of component (B) because of considerations related to the anti-soiling effect, which
is the effect possessed by component (A).
[0035] Examples of such nonionic surfactants include polyoxyalkylene alkyl ethers, polyoxyalkylene alkenyl ethers,
polyoxyalkylene alkyl phenyl ethers, alkyl polyglucosides, fatty acid polyglycerine esters, fatty acid sugar esters, and
fatty acid alkanolamides. In the present invention, polyoxyalkylene alkyl ethers, alkyl polyglucosides, and fatty acid
alkanolamides are preferred among these nonionic surfactants because of considerations related to detergency, and
polyoxyalkylene alkyl ethers and alkyl polyglucosides are even more preferred because of considerations related to
economic efficiency.
[0036] Examples of amphoteric surfactants include alkyl carboxybetaines, alkyl sulfobetaines, alkyl hydroxysulfo-
betaines, alkyl amidobetaines, imidazolinium betaines, alkyl diaminoethyl glycines, dialkyl diaminoethyl glycines, alkyl
amine oxides, alkyl ether amine oxides, and amide/amine oxides. In the present invention, alkyl carboxybetaines, alkyl
sulfobetaines, alkyl hydroxysulfobetaines, alkyl amidobetaines, alkyl amine oxides, alkyl ether amine oxides, and amide/
amine oxides are preferred among these amphoteric surfactants because of considerations related to detergency, and
alkyl amidobetaines and alkyl amine oxides are even more preferred because of considerations related to economic
efficiency.
[0037] Examples of cationic surfactants include alkyl trimethylammonium salts, dialkyl dimethylammonium salts, alkyl
trimethylammonium salts, alkyl dimethylammonium adipates, benzalkonium salts, benzethonium salts, pyridinium salts,
imidazolinium salts, and biguanide compounds. The counterions of these cationic surfactants are halogen ions and the
like. In the present invention, dialkyl dimethylammonium salts, alkyl dimethylammonium adipates, benzalkonium salts,
benzethonium salts, and biguanide compounds are preferred among these cationic surfactants because of considerations
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related to bactericidal properties and economic efficiency, and benzalkonium chloride and dialkyl dimethylammonium
chlorides are even more preferred because of considerations related to the anti-soiling effect.
[0038] These surfactants may be used singly or as combination of two or more components, and can be appropriately
selected and used in accordance with detergency on the soil, foaming properties, rinsing properties, mildness on the
skin, damage to the material, ease of wiping, and other required performance attributes.
[0039] The admixed amount of component (B) is selected from the range of 0.1 to 30 mass% of the composition. The
detergency and the anti-soiling effect of component (A) will be limited if this amount is less than 0.1 mass%, and the
increase in detergency will reach saturation and the economic efficiency will actually decline if more than 30 mass% is
admixed. The amount in which the surfactant is admixed is preferably within a range of 1 to 30 mass%, based on the
total mass of the composition, because of considerations related to detergency, and even more preferably within a range
of 1 to 15 mass% because of considerations related to economic efficiency.
[0040] Examples of the metal chelating agent of component (C) used in the present invention include hydroxycarboxylic
acids, aminocarboxylic acids, phosphoric acids, phosphonic acids, phosphonocarboxylic acids, water-soluble macro-
molecular polymers, salts thereof, and other compounds that are soluble in water and have a chelating capacity. These
may be used singly or as combinations of two or more compounds. The metal chelating agent is admixed with the
purpose of obtaining enhanced detergency.
[0041] Examples of hydroxycarboxylic acids include acetic acid, adipic acid, monochloroacetic acid, oxalic acid, suc-
cinic acid, oxydisuccinic acid, carboxymethylsuccinic acid, carboxymethyloxysuccinic acid, glycolic acid, diglycolic acid,
lactic acid, tartaric acid, carboxymethyltartaric acid, citric acid, malic acid, gluconic acid, and salts thereof.
[0042] Examples of aminocarboxylic acids include nitrilotriacetic acid, iminodiacetic acid, ethylenediamine tetraacetic
acid, diethylenetriamine pentaacetic acid, N-hydroxyethyl ethylenediamine acetic acid, ethylenediamine tetrapropionic-
acetic acid, methyl glycine diacetic acid, triethylenetetramine hexaacetic acid, ethylene glycol diether diamine tetraacetic
acid, hydroxyethyliminodiacetic acid, cyclohexane-1,2-diaminotetraacetic acid, djenkolic acid, and salts thereof.
[0043] Examples of phosphoric acids include orthophosphoric acid, pyrophosphoric acid, tripolyphosphoric acid, met-
aphosphoric acid, hexametaphosphcric acid, phytic acid, and other condensed phosphoric acids, as well as salts thereof.
[0044] Examples of phosphonic acids include ethane-1,1-diphosphonic acid, ethane-1,1,2-triphosphonic acid, 1-hy-
droxyethane-1,1-diphosphonic acid, derivatives thereof, 1-hydroxyethane-1,1,2-triphosphonic acid, ethane-1,2-dicar-
boxy-1,2-diphosphonic acid, methane hydroxyphosphonic acid, aminotrimethylene phosphonic acid, and salts thereof.
[0045] Examples of phosphonocarboxylic acids include 2-phosphonobutane-1,2-dicarboxylic acid, 1-phosphonobu-
tane-2,3,4-tricarboxylic acid, α-methylphosphonosuccinic acid, and salts thereof.
[0046] Examples of water-soluble macromolecular polymers include polyacrylic acid, polymaleic acid, copolymers of
acrylic acid and maleic acid, polyaconitic acid, poly-α-hydroxyacrylic acid, polymethacrylic acid, and salts thereof.
[0047] These metal chelating agents may be used in the form of acids or as partial or complete salts. Examples of
such salts include salts of potassium, sodium, and other alkali metals; monoalkanolamines, diethanolamine, trieth-
anolamine, and other alkanolamine salts; and ammonium salts.
[0048] Hydroxycarboxylic acids, aminocarboxylic acids, alkali metal salts thereof, and alkanolamine salts are preferred
among these metal chelating agents because of considerations related to the impact on the environment, and hydrox-
ycarboxylic acids, aminocarboxylic acids, and sodium salts thereof are even more preferred because of considerations
related to economic efficiency.
[0049] The admixed amount of component (C) is selected from the range of 0.1 to 20 mass% of the composition. A
limited detergency improving effect will be produced if this amount is less than 0.1 mass%, and the detergency improving
effect will reach saturation, the composition will have poor storage stability, and the economic efficiency will actually be
low if more than 20 mass% is admixed. The amount in which the metal chelating agent is admixed is preferably within
a range of 1 to 20 mass%, based on the total mass of the composition, because of considerations related to detergency,
and even more preferably within a range of 1 to 15 mass% because of considerations related to economic efficiency.
[0050] Purified water, deionized water, soft water, distilled water, and tap water can be cited as examples of the water,
or component (D), used in the present invention. These types of water may be used singly or as a combination of two
or more types. Among these, tap water and deionized water are preferably used because of considerations related to
economic efficiency and storage stability.
[0051] As used herein, the term "water" refers to the sum of water provided from the outside and water contained as
the aqueous solution or crystal water derived from the components that constitute the anti-soiling detergent composition
of the present invention. This water is admixed in such a way that the entire anti-soiling detergent composition constitutes
100%.
[0052] In the present invention, a thickener can also be admixed as component (E) according to need together with
essential components (A) to (D). Component (E) is admixed in order to make the anti-soiling detergent composition of
the present invention more usable through a thickening effect; particularly, to improve usability when spraying is employed
or when a non-horizontal surface is cleaned, and hence to enhance detergency on non-horizontal surfaces.
[0053] Examples of the thickener that can be used as component (E) in the present invention include xanthan gum,
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carageenan, guar gum, gum arabic, locust bean gum, alginate, carboxymethylcellulose, and other thickening polysac-
charides, as well as carboxyvinyl polymers, crosslinked polyacrylic acids, and salts thereof. In the present invention,
xanthan gum and carboxyvinyl polymers are preferred among these because of considerations related to the stability
of the composition.
[0054] The admixed amount of component (E) is selected from the range of 0.01 to 5 mass% of the composition. An
inferior anti-soiling effect will be produced if this amount is less than 0.01 mass%, and the composition will become
excessively viscous and difficult to handle, and the economic efficiency will actually be low if more than 5 mass% is
admixed. The amount in which the thickener is admixed is preferably within a range of 0.05 to 2 mass%, based on the
total mass of the composition, because of considerations related to the ease of operation, and even more preferably
within a range of 0.05 to 1 mass% because of considerations related to economic efficiency.
[0055] In the present invention, a water-soluble solvent may be admixed as component (F) according to need together
with essential components (A) to (D). Component (F) contributes to further improvements in detergency, particularly,
detergency in relation to organic soil.
[0056] The following are examples of the water-soluble solvent, or component (F):

(1) Alcohols such as ethanol, propanol, isopropanol, butanol, and other monohydric alcohols; ethylene glycol, di-
ethylene glycol, isoprene glycol, propylene glycol, and other alkylene glycols; and glycerin, polyglycerin, 1,3-bu-
tanediol, and other polyhydric alcohols
(2) Glycol ethers such as ethylene glycol monomethyl ether, ethylene glycol dimethyl ether, ethylene glycol monoethyl
ether, ethylene glycol monobutyl ether, propylene glycol monomethyl ether, propylene glycol monoethyl ether,
propylene glycol monobutyl ether, propylene glycol monophenyl ether, diethylene glycol monomethyl ether, dieth-
ylene glycol monoethyl ether, diethylene glycol monobutyl ether, dipropylene glycol monomethyl ether, dipropylene
glycol monoethyl ether, dipropylene glycol monobutyl ether, triethylene glycol monobutyl ether, tripropylene glycol
dimethyl ether, and other alkylene glycol (mono-, di-) alkyl ethers
(3) Limonene, pinene, terpinolene, myrcene, terpinene, phenanthrene, and other terpene-based hydrocarbon sol-
vents

[0057] These water-soluble solvents may be used singly or as combinations of two or more components, and can be
appropriately selected and used in accordance with detergency on the soil, damage to the material, ease of wiping, and
other required performance attributes.
[0058] Among these water-soluble solvents, lower alcohols with a carbon number of 1 to 5, glycol ethers, and terpene-
based hydrocarbon solvents are preferred because of considerations related to detergency, and the following solvents
are even more preferred because of considerations related to detergency, stability, and water solubility: lower alcohols
with a carbon number of 1 to 5, propylene glycol monomethyl ether, propylene glycol monobutyl ether, diethylene glycol
monobutyl ether, dipropylene glycol monomethyl ether, dipropylene glycol monobutyl ether, and limonene.
[0059] The admixed amount of component (F) is selected from the range of 0.1 to 20 mass% of the composition.
Detergency will be limited if this amount is less than 0.1 mass%, and the increase in detergency will reach saturation,
the economic efficiency will actually decline, and the composition will have unsatisfactory storage stability if more than
20 mass% is admixed. The amount in which the water-soluble solvent is admixed is preferably 1 to 15 mass% because
of considerations related to detergency and storage stability, and is more preferably 1 to 10 mass% because of consid-
erations related to economic efficiency, based on the total mass of the composition.
[0060] The stock solution for the anti-soiling detergent composition of the present invention is adjusted to a pH of 5
to 9, and preferably 6 to 8, taking into account the absence of any adverse effect on the material of the cleaning object,
and biological and environmental safety. The pH can be adjusted using a substance that displays alkalinity and a
substance that displays acidity.
[0061] Examples of alkaline substances that can be used for pH adjustment include sodium hydroxide, potassium
hydroxide, and other alkali hydroxides; sodium carbonate, potassium carbonate, and other carbonates; sodium silicate,
potassium silicate, and other silicates; monoethanolamine, diethanolamine, and other amines; and ammonia. Examples
of acidic substances that can be used for pH adjustment include hydrochloric acid, sulfuric acid, and other inorganic
acids, as well as citric acid, acetic acid, and other organic acids.
[0062] If an organic acid that corresponds to component (C) is used as the pH regulator, it must be taken into account
that component (C) should be admixed in a ratio that does not fall outside the range of 0.1 to 20 mass%.
[0063] Fragrances, dyes, pigments, bactericides, preservatives, and the like may also be admixed as needed in
addition to the aforementioned components into the anti-soiling detergent composition of the present invention as long
as the objects of the present invention are not compromised.
[0064] The anti-soiling detergent composition of the present invention can be used to advantage for cleaning and
desoiling hard surfaces that are in repeated contact with tap water and are prone to developing water stains; particularly,
the hard surfaces of restrooms, washstands, baths, and the like. The materials of such cleaned surfaces include plastics,
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stainless steel, porcelain, tile, glass, ceramics, granite/terrazzo, and other natural stone materials.
[0065] The anti-soiling detergent composition of the present invention may be used either as a stock solution or after
being diluted with water or warm water in accordance with the degree of soiling of the cleaned surface. The degree of
dilution can be up to 50 times, based on considerations related to detergency and anti-soiling effect.
[0066] Examples of the cleaning methods in which the anti-soiling detergent composition of the present invention can
be used include the following.

(1) A sponge or the like is impregnated with the anti-soiling detergent composition of the present invention, and a
hard surface is scrubbed and rinsed.
(2) A cleaned surface is sprinkled with the anti-soiling detergent composition of the present invention, scrubbed with
a sponge or the like, and rinsed.
(3) A cleaned surface is sprayed with the anti-soiling detergent composition of the present invention, allowed to
stand for a while, and rinsed.
(4) In the case of a vertical surface, nonwoven fabric or the like is impregnated with the anti-soiling detergent
composition of the present invention, affixed, allowed to stand for a while, and rinsed.
(5) A towel or duster is impregnated with the anti-soiling detergent composition of the present invention, the soil is
wiped off, and the surface is wiped with a moist towel.

[0067] The present invention will now be described in further detail through examples and comparative examples with
reference to the anti-soiling detergent composition of the present invention, but the present invention is not limited thereby.

EXAMPLES 1 TO 28, COMPARATNE EXAMPLES 1 TO 18

[0068] The anti-soiling detergent compositions shown in Tables 1 to 8 were prepared and subjected to various tests.
The numerical values for the components in the tables refer to the content (mass%) of each component. The pH was
adjusted as needed with the aid of a pH regulator such as acetic acid, sulfuric acid, or sodium hydroxide, and the sum
of components (A) to (F), the pH regulator, and arbitrary components was 100 mass% total. In Tables 1 to 8, the circle
signs indicate cases in which a pH regulator was used.
[0069] The anti-soiling detergent compositions thus obtained were evaluated for test parameters such as pH, deter-
gency, anti-soiling effect, sustainability of the anti-soiling effect, and storage stability by the test methods and in accord-
ance with the grading system described below, and the results are presented as well in Tables 1 to 8 below.

(1) pH

[0070] A pH meter (pH METER F-12, manufactured by Horiba) was used to measure the pH value of a prepared stock
solution of an anti-soiling detergent composition at 25˚C in accordance with JIS Z-8808: 1984.

(2) Detergency Test 1: Simulated Restroom Soil

[Preparation of Simulated Restroom Soil]

[0071] 0.5 g of lanolin was dissolved in 5 mL of chloroform, 495 mL of ethanol was added for dilution, and an ethanol
solution was prepared. A preparation obtained by dissolving 10 g of ferric chloride in 500 mL of water and adding the
resulting solution to the ethanol solution was applied in the exact quantity of 1 mL to ceramic tile (SPKC-100/L00; white;
10 cm3 10 cm; manufactured by INAX) whose surface had been pre-roughened with sandpaper (No. 120, manufactured
by Nippon Coated Abrasive) that was moved back and forth ten times in the longitudinal and transverse direction, and
caused to make 20 laps so that a circle was drawn. The coated tile was baked for 1 hour at 145˚C and allowed to cool
at room temperature, yielding a test piece.

[Test Method]

[0072] 5 mL of a stock solution of each composition was fed dropwise onto the test piece, a sponge (4 cm 3 8 cm)
was moved back and forth 15 times with the aid of a washability tester (manufactured by Tester Sangyo), and a detergency
test was performed. Following testing, the test piece was rinsed for 10 seconds with a certain amount of tap water and
dried at room temperature. The whiteness of the test piece was measured before and after the test, and the cleaning
ratio was determined using the formula shown below. The whiteness was measured using a color difference meter
(Model CR-331, manufactured by Minolta).
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[0073] An evaluation was then performed based on the following grading system using these cleaning ratio values.

[Grading System]

[0074]

(: Cleaning ratio of 80% or greater
s: Cleaning ratio of 60% or greater
∆: Cleaning ratio of 40% or greater
3: Cleaning ratio of less than 40%

(3) Detergency Test 2: Simulated Soap Scum Soil

[Preparation of Simulated Soap Scum Soil]

[0075] A preparation obtained by dissolving 2.5 g of oleic acid, 2.5 g of triolein, 0.25 g of albumin, and 4.75 g of calcium
stearate in 60 g of chloroform was uniformly applied in the exact quantity of 1 mL to slide glass (7.6 cm 3 2.6 cm). The
slide glass was dried overnight at room temperature and used as a test piece.

[Test Method]

[0076] A stock solution of each composition was fed dropwise onto the test piece, and the test piece was scrubbed
with a Conradi stick wrapped in tissue paper (Kim Wipe, manufactured by Crecia), which was moved back and forth 15
times to conduct the detergency test. Following testing, the test piece was rinsed for 10 seconds with a certain amount
of tap water and dried at room temperature. The mass of the test piece was measured before and after the test, and
the cleaning ratio was determined using the formula shown below.

[0077] An evaluation was then performed based on the following grading system using these cleaning ratio values.

[Grading System]

[0078]

(: Cleaning ratio of 80% or greater
s: Cleaning ratio of 60% or greater
∆: Cleaning ratio of 40% or greater
3: Cleaning ratio of less than 40%

(4) Testing of Anti-soiling Effect

[Test Method]

[0079] Ceramic tile (SPKC-100/L00; white; 10 cm 3 10 cm; manufactured by INAX) was cleaned using a sponge (4
cm 3 8 cm) with 2 mL of a stock solution of each composition, rinsed for 20 seconds with a certain amount of tap water,
and dried at room temperature to obtain a test piece. Five drops of a solution obtained by dissolving 1 g of ferric chloride
in 100 g of water were dropped in spots onto the test piece by using a dropping pipette, and the test piece was then
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baked for 3 hours at 105˚C and allowed to cool at room temperature. The soil was scrubbed off from the test piece with
moistened tissue paper (Kim Wipe, manufactured by Crecia), and soil removal was visually evaluated.

[Grading System]

[0080]

(: Soil was removed by light rubbing at all five locations
s: Soil was removed by forceful rubbing at all five locations
∆: Soil was removed by forceful rubbing at four locations
3: Soil remained at two or more locations despite forceful rubbing

(5) Test 1 of Sustainability of Anti-soiling Effect

[Test Method]

[0081] A test was performed to determine the extent to which the anti-soiling effect could be sustained in actual
applications involving the urinals, toilet bowls (both Japanese- and Western-style), and washstands at unisex restrooms
cleaned once a day.
[0082] On the first day of the test, the urinals, toilet bowls, and washstands were scrubbed with a sponge by using a
stock solution of each composition, and the scrubbed surfaces were then rinsed with running water. Starting on the next
day for 6 days, the surfaces were scrubbed with a moistened sponge and merely rinsed with without using any detergent.
During the cleaning on day 7, a stock solution of each composition was used in the same manner as on day 1, and the
surfaces were scrubbed with a sponge and rinsed with water.
[0083] The cleaning in which stock solutions of each composition were used was continued in this manner once a
week for 1 month (4 cycles), the extent of soiling was visually observed 1 month (4 cycles) after the start of the test, and
the results were evaluated based on the following grading system.

[Grading System]

[0084]

(: The same clean surfaces as a month prior, very little soil deposited, the cleaning time reduced
s: The surfaces unchanged from a month prior, but soil occasionally deposited
∆: More soil than a month prior
3: Much more soil than a month prior

(6) Test 2 of Sustainability of Anti-soiling Effect

[Test Method]

[0085] A test was performed to determine the extent to which the anti-soiling effect could be sustained in actual
applications involving the urinals, toilet bowls (both Japanese- and Western-style), and washstands at unisex restrooms
cleaned once a day.
[0086] On the first day of the test, the urinals, toilet bowls, and washstands were scrubbed with a sponge by using a
stock solution of each composition, and the scrubbed surfaces were then rinsed with running water. Starting on the next
day for 13 days, the surfaces were scrubbed with a moistened sponge and merely rinsed with without using any detergent.
During the cleaning on day 14, a stock solution of each composition was used in the same manner as on day 1, and
the surfaces were scrubbed with a sponge and rinsed with water.
[0087] The cleaning in which stock solutions of each composition were used was continued in this manner once every
2 weeks for 1 month (2 cycles), the extent of soiling was visually observed 1 month (2 cycles) after the start of the test,
and the results were evaluated based on the following grading system.

[Grading System]

[0088]

(: The same clean surfaces as a month prior, very little soil deposited, the cleaning time reduced
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s: The surfaces unchanged from a month prior, but soil occasionally deposited
∆: More soil than a month prior
3: Much more soil than a month prior

(7) Storage Stability Test 1: High-temperature Stability

[Test Method]

[0089] Each composition was allowed to stand for 3 months in an incubator set to 50˚C (model IS82, manufactured
by Yamato Scientific), and the presence or absence of precipitation, color changes, or separation was visually observed.
An evaluation was made based on the following grading system.

[Grading System]

[0090]

(: No precipitation, color changes, or separation observed in the composition at all
s: Slight precipitation, color changes, or separation observed in the composition
∆: Precipitation, color changes, or separation could clearly be seen occurring in the composition
3: Pronounced precipitation, color changes, or separation observed in the

composition

(8) Storage Stability Test 2: High-temperature Stability

[Test Method]

[0091] Each composition was placed overnight in an incubator set to -15˚C (model HRF-90P, manufactured by Hoshiza-
ki), allowed to freeze, and then caused to thaw at room temperature. This cycle was repeated five times, and the condition
of the composition after 8 hours had elapsed since the start of thawing was visually observed. An evaluation was made
based on the following grading system.

[Grading System]

[0092]

(: No precipitation, color changes, or separation observed in the composition after 5 cycles of freezing/thawing
s: No precipitation, color changes, or separation observed in the composition after 4 cycles of freezing/thawing, but

some precipitation, color changes, or separation observed during cycle 5
∆: No precipitation, color changes, or separation observed in the composition after 3 cycles of freezing/thawing, but

some precipitation, color changes, or separation observed during cycle 4
3: Precipitation, color changes, or separation observed in the composition before 3 cycles of freezing/thawing

Details of the components shown in Tables 1 to 8 below are as follows.

[0093]

* Organopolysiloxane 1: A polyetheramide-modified organopolysiloxane expressed by the chemical formula
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(In the formula G7 is (CH2)3NHCOCH2O(CH2CH2O)4C12H25.)
* Organopolysiloxane 2: A polyetheramide-modified organopolysiloxane expressed by the chemical formula

(In the formula G8 is (CH2)3NHCOCH2O(CH2CH2O)5C12H25.)
* Organopolysiloxane 3: A polyetheramide-modified organopolysiloxane expressed by the chemical formula

(In the formula G9 is (CH2)3O(CH2CH2O)10C12H25, G10 is (CH2)3NH2, and G11 is (CH2)3NHCOCH2O
(CH2CH2O)5C12H25.)
* Organopolysiloxane 4: A polyetheramide-modified organopolysiloxane expressed by the chemical formula

(In the formula G12 is (CH2)3O(CH2CH2O)8C12H25, and G13 is (CH2)3NHCOCH2O(CH2CH2O)4C12H25.)
* Organopolysiloxane 5: Amino-modified organopolysiloxane
(Registered trade name: SF8417, manufactured by Toray Dow Coming Silicone)
* Organopolysiloxane 6: Polyether-modified organopolysiloxane
(Registered trade name: KF-6011, manufactured by Shin-Etsu Silicones)
* Organopolysiloxane 7: Polydimethylsiloxane
(Registered trade name: BY22-007, manufactured by Toray Dow Coming Silicone)
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* Nonionic surfactant 1: Alkyl polyglucoside
(Registered trade name: 215CSUP, manufactured by Cognis Japan)
* Nonionic surfactant 2: Polyoxyethylene alkyl ether
(Registered trade name: Naroakty-ID70, manufactured by Sanyo Chemical Industries)
* Nonionic surfactant 3: Polyoxyethylene alkyl ether
(Registered trade name: Lutensol TO8, manufactured by BASF)
* Amphoteric surfactant 1: Alkylamidopropyl betaine
(Registered trade name: TegoBetain L10S, manufactured by Goldschmidt)
* Amphoteric surfactant 2: Alkylamine oxide
(Registered trade name: Barlox 12, manufactured by Lonza)
* Cationic surfactant 1: Benzalkonium chloride
(Registered trade name: Cation G-50, manufactured by Sanyo Chemical Industries)
* Cationic surfactant 2: Didecyldimethylammonium chloride
(Registered trade name: Bardac 2280, manufactured by Lonza)
* Anionic surfactant 1: Sodium alkyl ether sulfonate
(Registered trade name: Alscoap TH-330, manufactured by Toho Chemical Industry)
* Anionic surfactant 2: Sodium alkylbenzenesulfonate
(Registered trade name: Taycapower LN2450, manufactured by Tayca)
* Thickener 1: Carboxyvinyl polymer
(Registered trade name: Hiviswako 105, manufactured by Wako Pure Chemical Industries)
* Thickener 2: Xanthan gum (registered trade name: Kelzan, manufactured by Kelco)

[Table 1]

Admixed components
Examples

1 2 3 4 5 6

A Organopolysiloxane 1 1.0 4.0 10.0 2.0 0.5

Organopolysiloxane 2 4.0 0.5

Organopolysiloxane 3

Organopolysiloxane 4

Organopolysiloxane 5

B Nonionic surfactant 1 3.0 10.0 29.0 2.0 2.0

Nonionic surfactant 2 1.0

Nonionic surfactant 3

Amphoteric surfactant 1 4.8 1.0

Amphoteric surfactant 2 2.0

Cationic surfactant 1 0.2 0.2 1.0 0.2 1.0

Cationic surfactant 2

C NTA · 3Na 20.0 15.0 4.0 4.0

Sodium citrate 4.0

Citric acid 4.0 1.0 1.0

EDTA · 4H 4.0

D Deionized water Balance Balance Balance Balance Balance Balance

E Thickener 1

Thickener 2
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(continued)

Admixed components
Examples

1 2 3 4 5 6

F Diethylene glycol monobutyl
ether

15.0 20.0

Ethanol 10.0

Limonene

Acetic acid (pH adjustment) s s s s s

Sulfuric acid (pH adjustment)

Sodium hydroxide (pH adjustment) s

Evaluation

pH 7 7 7 7 7 7

Detergency 1 ( ( ( ( s (

Detergency 2 ( ( ( ( s (

Anti-soiling effect ( ( ( ( ( s

Sustainability of anti-soiling
effect 1

( ( ( ( ( s

Sustainability of anti-soiling
effect 2

s s s s s s

Storage stability 1 ( ( ( ( ( s

Storage stability 2 ( ( ( ( ( s

Note : Table 1 is only for comparative purposes

[Table 2]

Admixed components
Examples

7 8 9 10 11 12

A Organopolysiloxane 1 1.0 1.0 2.0 2.0

Organopolysiloxane 2 1.0

Organopolysiloxane 3

Organopolysiloxane 4

Organopolysiloxane 5 1.0 1.0

B Nonionic surfactant 1 3.0 3.0 3.0 3.0

Nonionic surfactant 2 2.5

Nonionic surfactant 3 0.5

Amphoteric surfactant 1 1.0 1.0 1.0 1.0 1.0 3.0

Amphoteric surfactant 2

Cationic surfactant 1 0.2 0.2 0.2 0.2

Cationic surfactant 2 0.2
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(continued)

Admixed components
Examples

7 8 9 10 11 12

C NTA · 3Na 4.0 4.0 4.0 4.0 2.0 4.0

Sodium citrate 2.0

Citric acid 0.7 0.7 0.7 1.0

EDTA · 4H

D Deionized water Balance Balance Balance Balance Balance Balance

E Thickener 1 0.4 0.4 0.4 1.0 0.4

Thickener 2 2.0

F Diethylene glycol monobutyl
ether

Ethanol

Limonene

Acetic acid (pH adjustment) s s s s s

Sulfuric acid (pH adjustment) s

Sodium hydroxide (pH adjustment)

Evaluation

pH 7 7 7 7 7 7

Detergency 1 ( ( ( ( ( (

Detergency 2 ( ( ( ( ( (

Anti-soiling effect ( ( ( ( ( s

Sustainability of anti-soiling
effect 1

( ( ( ( ( s

Sustainability of anti-soiling
effect 2

s s s s s s

Storage stability 1 ( ( ( ( ( (

Storage stability 2 ( ( s s ( (

Note : Table 2 is only for comparative purposes.

[Table 4]

Admixed components
Examples

19 20 21 22 23 24

A Organopolysiloxane 1 1.0

Organopolysiloxane 2 5.0

Organopolysiloxane 3 1.0 2.0 2.0 2.0

Organopolysiloxane 4

Organopolysiloxane 5
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(continued)

Admixed components
Examples

19 20 21 22 23 24

B Nonionic surfactant 1 8.0 3.0 2.0 3.0 1.0

Nonionic surfactant 2 2.0

Nonionic surfactant 3 2.0 1.0 2.0

Amphoteric surfactant 1 1.0 1.0 1.0

Amphoteric surfactant 2 1.0 1.0 1.0

Cationic surfactant 1 0.2 0.2 0.2 0.2 0.2

Cationic surfactant 2 0.2

C NTA 3Na 4.0 12.0 4.0 1.0

Sodium citrate 2.0

Citric acid 0.7 2.0 0.7 5.0

EDTA · 4H 1.0

D Deionized water Balance Balance Balance Balance Balance Balance

E Thickener 1 0.4 0.4

Thickener 2 0.4

F Diethylene glycol monobutyl
ether

2.0

Ethanol 1.0

Limonene

Acetic acid (pH adjustment) s s

Sulfuric acid (pH adjustment) s

Sodium hydroxide (pH adjustment) s s

Evaluation

pH 7 7 7 7 7 7

Detergency 1 ( ( ( ( ( (

Detergency 2 ( ( ( ( ( (

Anti-soiling effect O ( ( ( ( (

Sustainability of anti-soiling
effect 1

( ( ( ( ( (

Sustainability of anti-soiling
effect 2

s s ( ( ( (

Storage stability 1 ( ( ( ( ( (

Storage stability 2 ( ( ( ( ( (

Note : Examples 19 and 20 are only for comparative purposes.
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[Table 5]

Admixed components
Examples

25 26 27 28

A Organopolysiloxane 1

Organopolysiloxane 2 0.5

Organopolysiloxane 3 5.0 1.5 1.5

Organopolysiloxane 4 2.0 0.5

Organopolysiloxane 5

B Nonionic surfactant 1 10.0 3.0 3.0 3.0

Nonionic surfactant 2 2.0

Nonionic surfactant 3

Amphoteric surfactant 1 3.0 1.0 1.0 1.0

Amphoteric surfactant 2

Cationic surfactant 1 0.2 0.2 0.2

Cationic surfactant 2

C NTA 3Na 4.0 4.0 4.0

Sodium citrate

Citric acid 0.7 0.7 0.7

EDTA 4H 1.0

D Deionized water Balance Balance Balance Balance

E Thickener 1 0.4 0.4 0.4

Thickener 2

F Diethylene glycol monobutyl ether

Ethanol

Limonene

Acetic acid (pH adjustment) s s s

Sulfuric acid (pH adjustment)

Sodium hydroxide (pH adjustment) s

Evaluation

pH 7 7 7 7

Detergency 1 ( ( ( (

Detergency 2 ( ( ( (

Anti-soiling effect ( ( ( (

Sustainability of anti-soiling effect 1 ( ( ( (

Sustainability of anti-soiling effect 2 ( ( s (

Storage stability 1 ( ( ( (

Storage stability 2 ( ( ( (

Note : Eaxmple 27 is only for comparative purposes.



EP 1 554 368 B2

18

5

10

15

20

25

30

35

40

45

50

55

[Table 6]

Admixed components
Comparative examples

1 2 3 4 5 6

A Organopolysiloxane 1

Organopolysiloxane 2

Organopolysiloxane 3

Organopolysiloxane 4

Organopolysiloxane 5

Organopolysiloxane 6 2.0 0.5

Organopolysiloxane 7 1.5 3.0 0.5

B Nonionic surfactant 1 3.0 3.0 3.0 3.0

Nonionic surfactant 2 5.0

Nonionic surfactant 3

Amphoteric surfactant 1 1.0 1.0 1.0 1.0 8.0

Amphoteric surfactant 2

Cationic surfactant 1 0.2 0.2 0.2

Cationic surfactant 2

Anionic surfactant 1

Anionic surfactant 2 7.0

C NTA 3Na 4.0 4.0 4.0 4.0

Sodium citrate

Citric acid 0.5 0.5 0.5 0.5 5.0

EDTA 4H 1.0

D Deionized water Balance Balance Balance Balance Balance Balance

E Thickener 1 0.4 0.4 0.4 0.4

Thickener 2

F Diethylene glycol monobutyl
ether

3.0 6.0 1.0

Ethanol 2.0

Limonene

Acetic acid (pH adjustment) s s s s

Sulfuric acid (pH adjustment)

Sodium hydroxide (pH adjustment) s s
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(continued)

Admixed components
Comparative examples

1 2 3 4 5 6

Evaluation

pH 7 7 7 7 7 7

Detergency 1 ( ( ( ( ( (

Detergency 2 ( ( ( ( ( (

Anti-soiling effect 3 3 3 3 3 3

Sustainability of anti-soiling
effect 1

3 3 3 3 3 3

Sustainability of anti-soiling
effect 2

3 3 3 3 3 3

Storage stability 1 ( ( ( ( (

Storage stability 2 ( ( ( ( ( (

[Table 7]

Admixed components
Comparative examples

7 8 9 10 11 12

A Organopolysiloxane 1 0.01 10.0 1.0

Organopolysiloxane 2 10.0

Organopolysiloxane 3 1.0

Organopolysiloxane 4

Organopolysiloxane 5 20.0 1.0

Organopolysiloxane 6

Organopolysiloxane 7

B Nonionic surfactant 1 3.0 3.0 3.0 0.05 30.0

Nonionic surfactant 2

Nonionic surfactant 3

Amphoteric surfactant 1 1.0 1.0 1.0

Amphoteric surfactant 2

Cationic surfactant 1 0.2 0.2 5.0

Cationic surfactant 2 0.2

Anionic surfactant 1

Anionic surfactant 2

C NTA · 3Na 4.0 4.0 4.0

Sodium citrate 4.0 4.0

Citric acid 0.6 0.6 0.6

EDTA · 4H 4.0

D Deionized water Balance Balance Balance Balance Balance Balance

E Thickener 1 0.4 0.4 0.4 0.4 0.4 0.4

Thickener 2
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(continued)

Admixed components
Comparative examples

7 8 9 10 11 12

F Diethylene glycol monobutyl
ether

3.0 3.0

Ethanol 3.0 3.0

Limonene 1.0

Acetic acid (pH adjustment) s s s

Sulfuric acid (pH adjustment) s s

Sodium hydroxide (pH adjustment) s

Evaluation

pH 7 7 7 7 7 7

Detergency 1 ( ( ( ∆ ∆ (

Detergency 2 ( s s 3 3 (

Anti-soiling effect ∆ ( ( s s ∆

Sustainability of anti-soiling
effect 1

3 ( ( ∆ ∆ ∆

Sustainability of anti-soiling
effect 2

3 s s 3 3 3

Storage stability 1 ( 3 3 3 3 3

Storage stability 2 ( 3 3 3 3 3

[Table 8]

Admixed components
Comparative examples

13 14 15 16 17 18

A Organopolysiloxane 1 2.0 1.0 1.0

Organopolysiloxane 2 1.0 1.0

Organopolysiloxane 3

Organopolysiloxane 4

Organopolysiloxane 5 0.5

Organopolysiloxane 6

Organopolysiloxane 7

B Nonionic surfactant 1 1.0 3.0 3.0 3.0

Nonionic surfactant 2 0.05

Nonionic surfactant 3

Amphoteric surfactant 1 1.0 1.0 1.0 1.0

Amphoteric surfactant 2

Cationic surfactant 1 0.2 0.2 0.2 0.2

Cationic surfactant 2

Anionic surfactant 1 1.0

Anionic surfactant 2 0.4
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[0094] Based on the above results, it can be seen that the compositions of examples 1 to 28 deliver satisfactory
performance in terms of test items such as detergency, anti-soiling effect, sustainability of the anti-soiling effect, and
storage stability. By contrast, an inferior and poorly sustainable anti-soiling effect is provided by the compositions of
comparative examples 1 to 6, which are devoid of the polyetheramide-modified and amino-modified organopolysiloxane
of component (A), or by the composition of comparative example 7, in which the content of component (A) is too low.
Inferior storage stability is exhibited by the compositions of comparative examples 8 and 9, in which more than 10 mass%
of component (A) is admixed.
[0095] Low detergency, a poorly sustainable anti-soiling effect, and inferior storage stability are exhibited by the
composition of comparative example 10, which is devoid of the surfactant of component (B), or by the composition of
comparative example 11, in which too little of component (B) is admixed. Inferior storage stability and a low and poorly
sustainable anti-soiling effect are exhibited by the composition of comparative example 12, in which more than 30 mass%
of component (B) is admixed. Inferior and poorly sustainable anti-soiling effect is exhibited by the compositions of
comparative examples 13 and 14, which contain an anionic surfactant as component (B).
[0096] Inferior detergency is exhibited by the compositions of comparative examples 15 and 16, which are devoid of
the metal chelating agent of component (C), or by the composition of comparative example 17, in which too little of
component (C) is admixed. It can also be seen that inferior storage stability is exhibited by the composition of comparative
example 18, in which more than 20 mass% of component (C) is admixed.
[0097] The compositions of examples 7 to 11, 12, and 26 to 28 were used to clean restrooms, washstands, and mirrors
in stores, offices, residences, and the like in the same manner as in the tests of sustainability of the anti-soiling effect,

(continued)

Admixed components
Comparative examples

13 14 15 16 17 18

C NTA 3Na 4.0 0.05 30.0

Sodium citrate

Citric acid 0.6 7.0

EDTA 4H 4.0

D Deionized water Balance Balance Balance Balance Balance Balance

E Thickener 1 0.4

Thickener 2

F Diethylene glycol monobutyl
ether

20.0 3.0 3.0 3.0

Ethanol

Limonene

Acetic acid (pH adjustment) s s s s s

Sulfuric acid (pH adjustment)

Sodium hydroxide (pH adjustment) s

Evaluation

pH 7 7 7 7 7 7

Detergency 1 ( ( 3 3 3 (

Detergency 2 ( s ∆ 3 ∆ (

Anti-soiling effect ∆ ∆ ( ( ( (

Sustainability of anti-soiling
effect 1

∆ ∆ ( ( ( (

Sustainability of anti-soiling
effect 2

3 3 s s s s

Storage stability 1 ( ( ( 3 ( ∆

Storage stability 2 ( ( ( 3 ( 3
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and it was found that adequate detergency was exhibited and that satisfactory results were obtained in terms of sus-
tainability of the anti-soiling effect as well.

Claims

1. An anti-soiling detergent composition, containing:

(A) 0.05 to 10 mass% of a polyetheramide-modified organopolysiloxane;
(B) 0.1 to 30 mass% of at least one type of surfactant selected from nonionic surfactants, amphoteric surfactants,
and cationic surfactants;
(C) 0.1 to 20 mass% of a metal chelating agent; and
(D) water;

wherein the polyetheramide-modified organopolysiloxane of component (A) is a polyetheramide-modified organo-
polysiloxane expressed by average compositional formula (6)

R1
aR2

bQ1
cQ2

dQ3
e1SiO(4-a-b-c-d-e1)/2 (6);

where a and d are zeros or positive numbers; b, c, and e1 are positive numbers such that 1.9≤a+b+c+d+el≤2. 2;
R1 is a hydrogen atom, a hydroxyl group, or a substituted or unsubstituted monovalent hydrocarbon group with 1
to 6 carbon atoms; R2 is a monovalent hydrocarbon group with 1 to 6 carbon atoms; Q1 is a group expressed by
general formula (2) or (3)

R3 and R5 are divalent hydrocarbon groups with 2 to 18 carbon atoms; R4 and R6 are hydrogen atoms or monovalent
hydrocarbon groups with 1 to 6 carbon atoms; X is a group expressed by general formula (4)

-R7
eOf-(C2H4O)g-(R8O)h-Y (4);

e and f are each 0 or 1; g and h are zeros or positive integers of 1 or greater; R7 is a divalent hydrocarbon group
with 2 to 18 carbon atoms; R8 is a divalent hydrocarbon group with 3 to 10 carbon atoms; Y is a hydrogen atom, a
monovalent hydrocarbon group with 1 to 18 carbon atoms, an acyl group, or an isocyanic acid group; Q2 is a group
expressed by general formula (5)

-R9
iOj-(C2H4O)k-(R10O)m-Z (5);

i and j are each 0 or 1; k is a positive integer of 1 or greater ; m is zero or a positive integer of 1 or greater; R9 is a
divalent hydrocarbon group with 2 to 18 carbon atoms; R10 is a divalent hydrocarbon group with 3 to 10 carbon
atoms; and Z is a hydrogen atom, a monovalent hydrocarbon group with 1 to 18 carbon atoms, an acyl group, or
an isocyanic acid group; d and g cannot both be zero at the same time; Q3 is a group expressed by general formula
(7) or (8)
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R3 and R5 are divalent hydrocarbon groups with 2 to 18 carbon atoms; and R4 and R6 are hydrogen atoms or
monovalent hydrocarbon groups with 1 to 6 carbon atoms.

2. The anti-soiling detergent composition according to claim 1, containing (E) 0.01 to 5 mass% of a thickener in addition
to components (A) to (D).

3. The anti-soiling detergent composition according to claim 1 or 2, containing (F) 0.1 to 20 mass% of a water-soluble
solvent in addition to the above components.

4. The anti-soiling detergent composition according to any of claims 2 to 3, wherein the thickener of component (E) is
at least one compound selected from among thickening polysaccharides, carboxyvinyl polymers, crosslinked poly-
acrylic acids, and salts thereof.

5. The anti-soiling detergent composition according to any of claims 3 to 4, wherein the water-soluble solvent of
component (F) is at least one compound selected from among alcohols, glycol ethers, and terpene-based hydro-
carbon solvents.

6. The anti-soiling detergent composition according to any of claims 1 to 5, wherein the anti-soiling detergent compo-
sition is used in hard-surface applications.

7. The anti-soiling detergent composition according to any of claims 1 to 6, wherein the anti-soiling detergent compo-
sition is used in applications involving restrooms, washstands, baths, and other damp locations.

Patentansprüche

1. Ein schmutzabweisendes Reinigungsmittel, enthaltend:

(A) 0,05 bis 10 Masse-% eines mit Polyetheramid modifizierten Organopolysiloxans,
(B) 0,1 bis 30 Masse-% zumindest eines Tensids, ausgewählt aus nicht-ionischen Tensiden, amphoteren Ten-
siden und kationischen Tensiden,
(C) 0,1 bis 20 Masse-% eines Metallchelatbildners und
(D) Wasser,

wobei das mit Polyetheramid modifizierte Organopolysiloxan der Komponente (A) ein mit Polyetheramid modifizier-
tes Organopolysiloxan ist, dessen mittlere Zusammensetzung durch die folgende Formel (6) wiedergegeben wird:

R1
aR2

bQ1
cQ2

dQ3
e1SiO(4-a-b-c-d-e1)/2 (6)

wobei a und d null oder positive Zahlen sind; b, c und e1 positive Zahlen sind, so dass 1,9 ≤ a + b+ c + d +e1 ≤ 2,2;
R1 ein Wasserstoffatom, eine Hydroxylgruppe oder eine substituierte oder unsubstituierte monovalente Kohlenwas-
serstoffgruppe mit 1 bis 6 Kohlenstoffatomen ist; R2 eine monovalente Kohlenwasserstoffgruppe mit 1 bis 6 Koh-
lenstoffatomen ist; Q1 eine Gruppe ist, die durch die allgemeine Formel (2) oder (3) wiedergegeben wird:
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wobei R3 und R5 bivalente Kohlenwasserstoffgruppen mit 2 bis 18 Kohlenstoffatomen sind; R4 und R6 Wasser-
stoffatome oder monovalente Kohlenwasserstoffgruppen mit 1 bis 6 Kohlenstoffatomen sind; X eine Gruppe ist, die
durch die allgemeine Formel (4) wiedergegeben wird:

-R7
eOf-(C2H4O)g-(R8O)h-Y (4)

wobei e und f jeweils 0 oder 1 sind; g und h null oder positive ganze Zahlen von 1 oder größer sind; R7 eine bivalente
Kohlenwasserstoffgruppe mit 2 bis 18 Kohlenstoffatomen ist; R8 eine bivalente Kohlenwasserstoffgruppe mit 3 bis
10 Kohlenstoffatomen ist; Y ein Wasserstoffatom, eine monovalente Kohlenwasserstoffgruppe mit 1 bis 18 Koh-
lenstoffatomen, eine Acylgruppe oder eine Isocyansäuregruppe ist; Q2 eine Gruppe ist, die durch die allgemeine
Formel (5) wiedergegeben wird:

-R9
iOj-(C2H4O)k-(R10O)m-Z (5),

wobei i und j jeweils 0 oder 1 sind; k eine positive ganze Zahl von 1 oder größer ist; m null oder eine positive ganze
Zahl von 1 oder größer ist; R9 eine bivalente Kohlenwasserstoffgruppe mit 2 bis 18 Kohlenstoffatomen ist; R10 eine
bivalente Kohlenwasserstoffgruppe mit 3 bis 10 Kohlenstoffatomen ist; und Z ein Wasserstoffatom, eine monovalente
Kohlenwasserstoffgruppe mit 1 bis 18 Kohlenstoffatomen, eine Acylgruppe oder eine Isocyansäuregruppe ist; wobei
d und g nicht beide gleichzeitig null sein können; Q3 eine Gruppe ist, die durch die allgemeine Formel (7) oder (8)
wiedergegeben wird:

wobei R3 und R5 bivalente Kohlenwasserstoffgruppen mit 2 bis 18 Kohlenstoffatomen sind; und R4 und R6 Was-
serstoffatome oder monovalente Kohlenwasserstoffgruppen mit 1 bis 6 Kohlenstoffatomen sind.

2. Das schmutzabweisende Reinigungsmittel gemäß Anspruch 1, zusätzlich zu den Komponenten (A) bis (D) enthal-
tend (E) 0,01 bis 5 Masse-% eines Verdickungsmittels.

3. Das schmutzabweisende Reinigungsmittel gemäß Anspruch 1 oder 2, zusätzlich zu den obigen Komponenten
enthaltend (F) 0,1 bis 20 Masse-% eines wasserlöslichen Lösungsmittels.

4. Das schmutzabweisende Reinigungsmittel gemäß einem der Ansprüche 2 bis 3, wobei das Verdickungsmittel der
Komponente (E) zumindest eine Verbindung ist, die ausgewählt wird aus verdickenden Polysacchariden, Carboxyvi-
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nylpolymeren, vernetzten Polyacrylsäuren, und deren Salzen.

5. Das schmutzabweisende Reinigungsmittel gemäß einem der Ansprüche 3 bis 4, wobei das wasserlösliche Lösungs-
mittel der Komponente (F) zumindest eine Verbindung ist, die ausgewählt wird aus Alkoholen, Glycolethern und
Kohlenwasserstofflösungsmitteln auf Terpenbasis.

6. Das schmutzabweisende Reinigungsmittel gemäß einem der Ansprüche 1 bis 5, wobei das schmutzabweisende
Reinigungsmittel für Anwendungen auf harten Oberflächen verwendet wird.

7. Das schmutzabweisende Reinigungsmittel gemäß einem der Ansprüche 1 bis 6, wobei das schmutzabweisende
Reinigungsmittel für Anwendungen in Toiletten, Waschbecken, Bädern und anderen Feuchträumen verwendet wird.

Revendications

1. Composition détergente antisalissure, contenant :

(A) 0,05 à 10 % en poids d’un polyorganosiloxane modifié par un polyétheramide ;
(B) 0,1 à 30 % en poids d’au moins un type de tensioactif choisi parmi des tensioactifs non ioniques, des
tensioactifs amphotères et des tensioactifs cationiques ;
(C) 0,1 à 20 % en poids d’un agent chélatant les métaux ; et
(D) de l’eau ;

dans laquelle le polyorganosiloxane modifié par un polyétheramide du composant (A) est un polyorganosiloxane
modifié par un polyétheramide représenté par la formule de composition moyenne (6)

R1
aR2

bQ1
cQ2

dQ3
e1SiO(4-a-b-c-d-e1)/2 (6)

où a et d sont des zéros ou des nombres positifs ; b, c et e1 sont des nombres positifs tels que 1,9 ≤ a + b + c + d
+ e1 ≤ 2,2 ; R1 est un atome d’hydrogène, un groupe hydroxyle ou un groupe hydrocarboné monovalent substitué
ou non substitué ayant 1 à 6 atomes de carbone ; R2 est un groupe hydrocarboné monovalent ayant 1 à 6 atomes
de carbone ; Q1 est un groupe représenté par la formule générale (2) ou (3)

R3 et R5 sont des groupes hydrocarbonés divalents ayant 2 à 18 atomes de carbone ; R4 et R6 sont des atomes
d’hydrogène ou des groupes hydrocarbonés monovalents ayant 1 à 6 atomes de carbone ; X est un groupe repré-
senté par la formule générale (4)

-R7
eOf-(C2H4O)g-(R8O)h-Y (4) ;

e et f sont chacun 0 ou 1 ; g et h sont des zéros ou des nombres entiers positifs supérieurs ou égaux à 1 ; R7 est
un groupe hydrocarboné divalent ayant 2 à 18 atomes de carbone ; R8 est un groupe hydrocarboné divalent ayant
3 à 10 atomes de carbone ; Y est un atome d’hydrogène, un groupe hydrocarboné monovalent ayant 1 à 18 atomes
de carbone, un groupe acyle ou un groupe acide isocyanique ; Q2 est un groupe représenté par la formule générale (5)
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-R9
iOj-(C2H4O)k-(R10O)m-Z (5) ;

i et j sont chacun 0 ou 1 ; k est un nombre entier positif supérieur ou égal à 1 ; m est zéro ou un nombre entier
positif supérieur ou égal à 1 ; R9 est un groupe hydrocarboné divalent ayant 2 à 18 atomes de carbone ; R10 est
un groupe hydrocarboné divalent ayant 3 à 10 atomes de carbone ; et Z est un atome d’hydrogène, un groupe
hydrocarboné monovalent ayant 1 à 18 atomes de carbone, un groupe acyle ou un groupe acide isocyanique ; d
et g ne peuvent pas être tous les deux zéro en même temps ; Q3 est un groupe représenté par la formule générale
(7) ou (8)

R3 et R5 sont des groupes hydrocarbonés divalents ayant 2 à 18 atomes de carbone ; et R4 et R6 sont des atomes
d’hydrogène ou des groupes hydrocarbonés monovalents ayant 1 à 6 atomes de carbone.

2. Composition détergente antisalissure selon la revendication 1, contenant (E) 0,01 à 5 % en poids d’un épaississant
en plus des composants (A) à (D).

3. Composition détergente antisalissure selon la revendication 1 ou 2, contenant (F) 0,1 à 20 % en poids d’un solvant
soluble dans l’eau en plus des composants ci-dessus.

4. Composition détergente antisalissure selon l’une quelconque des revendications 2 à 3, dans laquelle l’épaississant
du composant (E) est au moins un composé choisi parmi des polysaccharides, polymères carboxyvinyliques, acides
polyacryliques réticulés et sels de ceux-ci épaississants.

5. Composition détergente antisalissure selon l’une quelconque des revendications 3 à 4, dans laquelle le solvant
soluble dans l’eau du composant (F) est au moins un composé choisi parmi des solvants de type alcools, éthers
de glycols et hydrocarbures à base de terpène.

6. Composition détergente antisalissure selon l’une quelconque des revendications 1 à 5, ladite composition détergente
antisalissure étant utilisée dans des applications sur des surfaces dures.

7. Composition détergente antisalissure selon l’une quelconque des revendications 1 à 6, ladite composition détergente
antisalissure étant utilisée dans des applications comprenant des toilettes, des tables de toilette, des baignoires et
autres endroits humides.



EP 1 554 368 B2

27

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 51083608 A [0005] [0006]
• JP H3197596 A [0005]

• JP 2000198999 A [0005] [0006]
• JP H3197596 B [0006]


	bibliography
	description
	claims

