Office de la Propriete Canadian CA 2853315 A1 2013/05/02

Intellectuelle Intellectual Property
du Canada Office (21) 2 853 31 5
“n organisme An agency of 12y DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada
CANADIAN PATENT APPLICATION
13) A1
(86) Date de dépbt PCT/PCT Filing Date: 2012/10/24 (51) Cl.Int./Int.Cl. C771D 3/00(2006.01),
(87) Date publication PCT/PCT Publication Date: 2013/05/02 C710 11/00(2006.01), L7710 3/37(2006.01)
(85) Entree phase nationale/National Entry: 2014/04/24 (1) gzg:réd_eu[;s:/ Applicants:
(86) N° demande PCT/PCT Application No.: EP 2012/071018 HENK_I__AG & CO. KGAA DE
(87) N° publication PCT/PCT Publication No.: 2013/060706 (72) Inventeurs/Inventors:
(30) Priorités/Priorities: 2011/10/25 (EP11186445.0): HAZENKAMP, MENNO, CH;
2011/10/25 (US61/550935) PIRRUNG, FRANK OLIVER HEINRICH, DE;
PERERA, DARIO CH;

BARRELEIRO, PAU A, DE;
JUNKES, CHRISTA, DE;
VON RYBINSKI, WOLFGANG, DE

(74) Agent: BORDEN LADNER GERVAIS LLP

(54) Titre : UTILISATION DE COPOLYMERES D' ACRYLATE COMME AGENTS ANTI-REDEPOSITION DE LA SALETE
ET AGENTS DE LIBERATION DE LA SALETE DANS DES PROCESSUS DE BLANCHISSERIE

(54) Title: USE OF ACRYLATE COPOLYMERS AS SOIL ANTIREDEPOSITION AGENTS AND SOIL RELEASE AGENTS
IN LAUNDRY PROCESSES

(57) Abregé/Abstract:

he present invention relates to acrylate copolymers as soil antiredeposition agents and soll release agents in laundry processes.
Further aspects of the invention are a method for preventing soll redeposition and for easier releasing soll from textiles in laundry
processes and detergent formulations containing said acrylate copolymers.

e

T N §.
.l.!.\‘\-c.c..--.
. T

3 '_{,-.T'l'.
o~

‘ l an a d a http:/opic.ge.ca + Ottawa/Gatineau K1A 0C9 - hmp./cipo.ge.ca o p1C
OPIC - CIPO 191




w0 2013/060706 A 1| [H] ]! AR UAFH 000D AN A RO R R A

(43) International Publication Date

CA 02853315 2014-04-24

Organization
International Bureau

=
WIRPO I PCT

2 May 2013 (02.05.2013)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(19) World Intellectual Property

(10) International Publication Number

WO 2013/060706 Al

(1)

(21)

(22)

(25)

(26)
(30)

(71)

(72)
(71)

International Patent Classification:
C11D 3/00 (2006.01) C11D 11/00 (2006.01)
C11D 3/37 (2006.01)

International Application Number:
PCT/EP2012/071018

International Filing Date:
24 October 2012 (24.10.2012)

Filing Language: English
Publication Language: English
Priority Data:

61/550935 25 October 2011 (25.10.2011) US
11186445.0 25 October 2011 (25.10.2011) EP

Applicants (for all designated States except US). BASF
SE [DE/DE]; 67056 Ludwigshaten (DE). HENKEL AG
& CO. KGAA [DE/DE]; Henkelstr. 67, 40191 Diisseldort
(DE).

Inventors; and

Applicants (for US only): HAZENKAMP, Menno
INL/CH]; Obere Weid 10, CH-4125 Riehen (CH). PIR-
RUNG, Frank Oliver Heinrich [DE/DE]; Dornfelderstr.
17, 67269 Griinstadt (DE). PERERA, Dario [ES/CH];
Blauenstrasse 17, CH-4054 Basel (CH). BARRELEIRO,
Paula [GB/DE]; Paul-Gerhardt-Strasse 2, 40593 Diissel-
dort (DE). JUNKES, Christa [DE/DE]; An der Garather
Motte 6, 40595 Diisseldort (DE). VON RYBINSKI,
Wolfgang [DE/DE]; Leinenweberweg 12, 40593 Diissel-
dorf (DE).

(81)

(84)

(74) Agent: UPSCHULTE, Manfred; BASF Schweiz AG, - IP

Department -, P.O. Box, CH-4002 Basel (CH).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, 5G, SK, SL, SM, ST, SV, SY, TH, TJ,
™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW .

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(534) Title: USE OF ACRYLATE COPOLYMERS AS SOIL ANTIREDEPOSITION AGENTS AND SOIL RELEASE AGENTS IN
LAUNDRY PROCESSES

(57) Abstract: The present invention relates to acrylate copolymers as soil antiredeposition agents and soil release agents in laundry
processes. Further aspects of the invention are a method for preventing soil redeposition and for easier releasing soil from textiles in
laundry processes and detergent formulations containing said acrylate copolymers.



10

15

20

25

30

35

CA 02853315 2014-04-24

WO 2013/060706 PCT/EP2012/071018

Use of acrylate copolymers as soil antiredeposition agents and soll release agents in

laundry processes

Description

The present invention relates to acrylate copolymers as soil antiredeposition agents
and soill release agents in laundry processes. Further aspects of the invention are a
method for preventing soll redeposition and for easier releasing soil from textiles in

laundry processes and detergent formulations containing said acrylate copolymers.

In customary household washing methods, soil may, after being released from the
dirty textiles into the wash liquor, be again re-deposited on the textiles, especially
when using suboptimal detergent formulations and/or at lower wash temperatures. A
graying of the laundry becomes in this case apparent after multi-cycle washing. A
further problem is that some types of soil and dirt are difficult to remove from textiles
when using suboptimal detergent formulations and/or at lower wash temperatures,
because these soils and dirt are strongly attached to the fiber surface or are strongly

absorbed inside the fibers.

The use of several agents as soil antiredeposition agents and soll release agents Iin
laundry processes is known. Examples are carboxymethyl cellulose or anionic deriva-
tives of polymers from terephthalic acid and polyethylene glycol (see e.g. E. Smulders
iIn “"Laundry Detergents” Wiley-VCH Verlag GmbH, 2002, page 83). Soll antiredeposi-
tion agents may function by various mechanisms. Regarding soil release agents it is

often assumed that these are deposited and accumulated on the fiber surface during
laundry washing, thereby modifying the surface properties of the fibers. Solil and dirt

that is subsequently deposited onto this modified fiber surface is easier released in a

subsequent washing cycle.

The objective of the present invention is to provide an improved method, suitable for
the household sector, by means of which soil redeposition can be prevented and soill
and dirt can be easier released from textile fibers in laundry processes. A further object

IS to provide washing formulations suitable for that method.

It has now been found, surprisingly, that the mentioned objectives can be met to a

great extent by the use of specific acrylate copolymers.



CA 02853315 2014-04-24
WO 2013/060706 PCT/EP2012/071018

One aspect of the invention is the use of one or more acrylate copolymers as soil an-
tiredeposition agents and soil release agents in aqueous laundry processes which are

of formula ()

()

whereiln

u, v, w, X, y, and z represent the percentage by weight that each repeating unit or de-

10  rived monomer is contained within the copolymer;

u, v, w, X, y, and z add up to total 100 weight percent relative to the total weight of the

copolymer;

15 vy is from about 0 to about 40% by weight of the copolymer;
v is from about 5% to about 75% by weight of the copolymer;
u is from about 5% to about 80% by weight of the copolymer;
z is from about 0% to about 60% by weight of the copolymer;
X is from about 1% to about 50% by weight of the copolymer;
20 wis from about 0% to about 50% by weight of the copolymer;

* Is a terminal group, for example, a catalyst residue;

M, T, D, E, G, and H are covalently bonded to each other;

25 Mis derived from at least one monomer of formula (ll)

(1)

wherein Te, T7, and Tg are C1-Caalkyl or hydrogen; Y is a direct bond, —O-, -S-, -N(H)-
or —N(T1)-; T1is hydrogen or C+1-Csalkyl; and J is a nitrogen or carbon atom;
30
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T, D, and E are independently derived from at least one monomer of formula (l11)

RS R6
|
Oﬁj&
O
R

(1)

wherein Rs, Re and Ry may be the same or different and represent hydrogen or C1-Ca;

alkyl;

Rs Is C1-C3p alkyl, Cs-C15 cycloalkyl, or Ce-C15 aryl; said substituted alkyl, said cycloalkyl
or said aryl may also be substituted by one or more —OH and/or NH2 groups; or said
alkyl or said cycloalkyl may be interrupted by one or more —-O- groups and/or —N(H)-
groups; and w Is greater than zero Iif alkyl or cycloalkyl are substituted by one or more

-OH and/or NH2 groups.

G is derived from at least one monomer comprising a heterocyclic group having at least
one basic ring nitrogen atom or to which such a heterocyclic group Is attached following

polymerization;

H Is derived from at least one monomer selected from the group consisting of toluene
diisocyanate (all isomers), 4,4'-diphenylmethane diisocyanate, tolidine diisocyanate,
dianisidine diisocyanate, m-xylylene diisocyanate, p-phenylene diisocyanate, m-phen-
ylene diisocyanate, 1-chloro-2,4-phenylene diisocyanate, 3,3-dimethyl-4,4"-bisphen-
ylene diisocyanate, 4,4'-bis(2-methylisocyanatophenyl)methane, 4,4'-bisphenylene
diisocyanate, 4,4'-bis(2-methoxyisocyanatophenyl)methane, 1-nitrophenyl-3,5-diiso-
cyanate, 4,4'-diisocyanatodiphenyl ether, 3,3'-dichloro-4,4'-diisocyanatodiphenyl ether,
3,3-dichloro-4,4'-diisocyanatodiphenyl methane, 4,4'-diisocyanatodibenzyl, 3,3'-dimeth-
oxy-4,4'-diisocyanatodiphenyl, 2,2'-dimethyl-4,4'-diisocyanatodiphenyl, 2,2'-dichloro-
5,5'-dimethoxy-4,4'-diisocyanatodiphenyl, 3,3'-dichloro-4,4'-diisocyanatodiphenyl, 1,2-
naphthalene diisocyanate, 4-chloro-1,2-naphthalene diisocyanate, 4-methyl-1,2-naph-
thalene diisocyanate, 1,5-naphthalene diisocyanate, 1,6-naphthalene diisocyanate, 1,7-
naphthalene diisocyanate, 1,8-naphthalene diisocyanate, 4-chloro-1,8-naphthalene
diisocyanate, 2,3-naphthalene diisocyanate, 2,7-naphthalene diisocyanate, 1,8-dinitro-
2,7-naphthalene diisocyanate, 1-methyl-2,4-naphthalene diisocyanate, 1-methyl-5,7-

naphthalene diisocyanate, 6-methyl-1,3-naphthalene diisocyanate, 7-methyl-1,3-
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naphthalene diisocyanate, 1,2-ethane diisocyanate, 1,3-propane diisocyanate, 1,4-
butane diisocyanate, 2-chloropropane-1,3-diisocyanate, pentamethylene diisocyanate,
propylene-1,2-diisocyanate, 1,8-octane diisocyanate, 1,10-decane diisocyanate, 1,12-
dodecane diisocyanate, 1,16-hexadecane diisocyanate 1,3- and 1,4-cyclohexane
diisocyanate, 1,6-hexamethylene diisocyanate, 2,2,4- and 2,4,4-trimethylhexameth-
vlene diisocyanate, diisocyanates or a mixture thereof dimer acid derived diisocyanate
obtained from dimerized linoleic acid, 4,4'-dicyclohexylmethane diisocyanate, isopho-
rone diisocyanate, 3-isocyanatomethyl-3,5,5-trimethylcyclohexyl diisocyanate, lysine
methyl ester diisocyanate, bis(2-iIsocyanatoethyl) fumarate bis(2-isocyanatoethyl) car-

bonate, m-tetramethylxylylene diisocyanate, acrylonitrile and mixtures thereof;

with the proviso that T, D, and E are different from each other.

For the acrylate copolymers of formula (I), u+v+w+x+y+z = 100 weight percent relative

to the total weight of the copolymer.

The acrylate copolymers of formula (l) according to the instant invention are derived
from at least three different monomers. Another aspect of the instant invention is the

acrylate copolymers of formula (l) are derived from at least four different monomers.

For example M is derived from at least one monomer selected from the group consist-
ing of styrene, alpha-methylstyrene, 2-vinyltoluene, 3-vinyltoluene, 4-vinyltoluene,

ethylvinylbenzene and mixtures thereof.

For instance D and E are independently derived from at least one monomer selected
from the group consisting of methyl (meth)acrylate, ethyl (meth)acrylate, propyl
(meth)acrylate, butyl (meth)acrylate, isobutyl (meth)acrylate, hexyl (meth)acrylate, cy-
clohexyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, octyl (meth)acrylate, decyl
(meth)acrylate, dodecyl (meth)acrylate, 2-ethyl hexyl (meth)acrylate, dimethyl ami-
noethyl (meth)acrylate, isobornyl (meth)acrylate, stearyl (meth)acrylate, beheny!
(meth)acrylate, polypropylene glycol mono(meth)acrylate, glycidyl (meth)acrylate, poly-

ethylene glycol mono(meth)acrylate, EO-PO-mono(meth)acrylate and mixtures thereof.

Typically G is selected from the group consisting of vinylimidazole, 2-vinylpyridine, 4-
vinylpyridine, 2-methyl-N-vinylimidazole, vinylpyrrolidone, vinylcarbazole and mixtures

thereof.
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In a specific embodiment G is selected from the group consisting of 1-(2-hydroxyethyl)-
pyrrolidine, 2-(1-pyrrolidyl)-ethylamine, 2-(1-piperidyl)-ethylamine, 1-(2-hydroxyethyl)-
piperidine, 1-(2-aminopropyl)-piperidine, N-(2-hydroxyethyl)-hexamethylenimine, 4-(2-
hydroxyethyl)-morpholine, 2-(4-morpholinyl)-ethylamine, 4-(3-aminopropyl)-morpholine,
1-(2-hydroxyethyl)-piperazine, 1-(2-aminoethyl)-piperazine, 1-(2-hydroxyethyl)-2-alkyl-
imidazoline, 1-(3-aminopropyl)-imidazole, (2-aminoethyl)-pyridine, (2-hydroxyethyl)-
pyrdine, (3-hydroxypropyl)-pyridine, (hydroxymethyl)-pyridine, N-methyl-2-hydroxy-
methyl-piperidine, 1-(2-hydroxyethyl)-imidazole, 2-amino-6-methoxybenzothiazole, 4-
aminomethyl-pyridine, 4-amino-2-methoxypyrimidine, 2-mercaptopyrimidine, 2-mer-
capto-benzimidazole, 3-mercapto-1,2,4-triazole, 3-amino-1,2,4-triazole, 2-isopropyl-
iImidazole, 2-ethyl-imidazole, 4-methyl-imidazole, 2-methyl-imidazole, 2-ethyl-4-methyl-

imidazole, 2-phenyl-imidazole, 4-nitro-imidazole and mixtures thereof.

For example H Is derived from at least one monomer selected from the group consist-
Ing of toluene diisocyanate, 4,4'-diphenylmethane diisocyanate, tolidine diisocyanate,
m-xylylene diisocyanate, p-phenylene diisocyanate, m-phenylene diisocyanate, 1-chlo-
ro-2,4-phenylene diisocyanate, 3,3'-dimethyl-4,4'-bisphenylene diisocyanate, 4,4'-bis-
phenylene diisocyanate, 4,4'-bis(2-methoxyisocyanatophenyl)methane, 4,4'-diisocyan-
atodiphenyl ether, 4,4'-diisocyanatodibenzyl, 3,3'-dimethoxy-4,4'-diisocyanatodiphenyl,
2,2'-dimethyl-4,4'-diisocyanatodiphenyl, 2,2'-dichloro-5,5-dimethoxy-4,4'-diisocyan-
atodiphenyl, 3,3'-dichloro-4,4'-diisocyanatodiphenyl, 1,3-propane diisocyanate, 1,4-
butane diisocyanate, 2-chloropropane-1,3-diisocyanate, pentamethylene diisocyanate,
propylene-1,2-diisocyanate, 1,8-octane diisocyanate, 1,10-decane diisocyanate, 1,12-
dodecane diisocyanate, 1,16-hexadecane diisocyanate 1,3- and 1,4-cyclohexane
diisocyanate, 1,6-hexamethylene diisocyanate, 2,2,4- and 2,4,4-trimethylhexameth-
vlene diisocyanate, 4,4'-dicyclohexylmethane diisocyanate, isophorone diisocyanate, 3-
Isocyanatomethyl-3,5,5-trimethylcyclohexyl diisocyanate, lysine methyl ester diisocya-

nate, m-tetramethylxylylene diisocyanate and mixtures thereof.

Another embodiment of the instant invention for the compounds of formula (I) is that M

IS derived from at least one monomer of formula (ll)
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(1)

wherein Te, T7, and Ts are methyl, ethyl or hydrogen; Y is a direct bond; T4 is hydrogen

or C1-C4 alkyl; and J is a carbon atom.

5 Another embodiment of the instant invention for the compounds of formula () is that M

IS derived from at least one monomer of formula (ll)

(1)

wherein Tg, T7, and Tg are methyl or hydrogen; Y Is a direct bond; T4 Is hydrogen, me-

10  thyl, or ethyl; and J is a carbon atom.

Another embodiment of the instant invention for the compounds of formula () is that M
IS derived from at least one monomer selected from the group consisting of styrene,
alpha-methylstyrene, 2-vinyltoluene, 3-vinyltoluene, 4-vinyltoluene, ethylvinylbenzene

15 and mixtures thereof.

Another embodiment of the instant invention for the compounds of formula () is T, D,

and E are independently derived from at least one monomer of formula (l1)

R5 RG
|
Oﬁj&
O
Ry

20 (1)

wherein Rs, Rs and Ry may be the same or different and represent hydrogen or C¢-C12

alkyl;
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Rs is C1-C1s alkyl, or Ce-C15 cycloalkyl; said substituted alkyl, or said cycloalkyl may
also be substituted by one or more —OH and/or NH> groups; said alkyl or said cycloalkyl

may be interrupted by one or more —O- groups and/or —N(H)- groups.

Another embodiment of the instant invention for the compounds of formula (1) is T, D,
and E are independently derived from at least one monomer selected from the group
consisting of methyl (meth)acrylate, ethyl (meth)acrylate, propyl (meth)acrylate, butyl
(meth)acrylate, isobutyl (meth)acrylate, hexyl (meth)acrylate, cyclohexyl (meth)acryl-
ate, 2-ethylhexyl (meth)acrylate, octyl (meth)acrylate, decyl (meth)acrylate, dodecyl
(meth)acrylate, dimethyl aminoethyl (meth)acrylate, isobornyl (meth)acrylate, stearyl
(meth)acrylate, behenyl (meth)acrylate, polypropylene glycol mono(meth)acrylate, glyc-
Idyl (meth)acrylate, polyethylene glycol mono(meth)acrylate, EO-PO-mono(meth)-
acrylate and mixtures thereof. The parentheses indicate that the monomers of formula

(Il1) are esters based on either methacrylic acid or acrylic acid.

Another embodiment of the instant invention is acrylate copolymers of formula () that
consist of a polymer chain having attached thereto a monomer derived from G contain-
INg heterocyclic groups with basic nitrogen atoms. Such a chain can be obtained either
by polymerizing-in compounds containing both a vinyl and such a heterocyclic group,
or by later attaching a heterocyclic group to the polymer chain containing correspond-

INg reactive groups.

Preferred are heterocyclic groups with basic nitrogen groups having a pKa value of 2 to
14, more In particular 5 to 14 and most preferably 5 to 12. These pKa values relate to
the measurement thereof at 25°C in a 0.01 molar concentration in water. These basic
groups impart to the acrylate copolymers according to the invention a basic character.
These basic groups allow the acrylate copolymers to form organic and/or inorganic

salts too. The acrylate copolymers can therefore be used in the form of such salts.

These salts are obtained by neutralization of the polymer with organic acids, e.g., aro-
matic acids having not more than 25 carbon atoms or aliphatic and cycloaliphatic acids
having not more than 22 carbon atoms. Preference is given to salts of the polymer with
organic monocarboxylic acids. Inorganic acids are, for example, hydrochloric acid, hy-

drobromic acid, sulphurous acid, sulphuric acid, and the like.
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Suitable compounds of formula (1) G to be polymerized-in are selected from the group
consisting of vinylimidazole, 2-vinylpyridine, 4-vinylpyridine, 2-methyl-N-vinylimidazole,

vinylpyrrolidone, vinylcarbazole and mixtures thereof.

Suitable compounds containing at least one basic nitrogen atom and capable of being
attached to a polymer chain of formula (l) G are described in, among others,
EP-A-154,678.

Suitable compounds containing at least one basic nitrogen atom and capable of being
attached to a polymer chain of formula (l) G are selected from the group consisting of
1-(2-hydroxyethyl)-pyrrolidine, 2-(1-pyrrolidyl)-ethylamine, 2-(1-piperidyl)-ethylamine, 1-
(2-hydroxyethyl)-piperidine, 1-(2-aminopropyl)-piperidine, N-(2-hydroxyethyl)-hexa-
methylenimine, 4-(2-hydroxyethyl)-morpholine, 2-(4-morpholinyl)-ethylamine, 4-(3-
aminopropyl)-morpholine, 1-(2-hydroxyethyl)-piperazine, 1-(2-aminoethyl)-piperazine,
1-(2-hydroxyethyl)-2-alkylimidazoline, 1-(3-aminopropyl)-imidazole, (2-aminoethyl)-
pyridine, (2-hydroxyethyl)-pyridine, (3-hydroxypropyl)-pyridine, (hydroxymethyl)-
pyridine, N-methyl-2-hydroxy-methyl-piperidine, 1-(2-hydroxyethyl)-imidazole, 2-amino-
o-methoxybenzothiazole, 4-aminomethyl-pyridine, 4-amino-2-methoxypyrimidine, 2-
mercaptopyrimidine, 2-mercapto-benzimidazole, 3-mercapto-1,2,4-triazole, 3-amino-
1,2,4-triazole, 2-isopropyl-imidazole, 2-ethyl-imidazole, 4-methyl-imidazole, 2-methyl-
imidazole, 2-ethyl-4-methyl-imidazole, 2-phenyl-imidazole, 4-nitro-imidazole and mix-

tures thereof.

Another embodiment of the instant invention for the compounds of formula (l) H is de-
rived from at least one monomer selected from the group consisting of toluene diisocy-
anate (all isomers), 4,4'-diphenylmethane diisocyanate, tolidine diisocyanate, dianis-
idine diisocyanate, m-xylylene diisocyanate, p-phenylene diisocyanate, m-phenylene
diisocyanate, 1-chloro-2,4-phenylene diisocyanate, 3,3'-dimethyl-4,4'-bisphenylene
diisocyanate, 4,4'-bisphenylene diisocyanate, 4,4'-bis(2-methoxyisocyanatophenyl)-
methane, 4,4'-diisocyanatodiphenyl ether, 3,3'-dichloro-4,4'-diisocyanatodiphenyl ether,
3,3"-dichloro-4,4'-diisocyanatodiphenyl methane, 4,4'-diisocyanatodibenzyl, 3,3'-dime-
thoxy-4,4'-diisocyanatodiphenyl, 2,2'-dimethyl-4,4'-diisocyanatodiphenyl, 2,2'-dichloro-
5,5'-dimethoxy-4,4'-diisocyanatodiphenyl, 3,3'-dichloro-4,4'-diisocyanatodiphenyl, 1,2-
ethane diisocyanate, 1,3-propane diisocyanate, 1,4-butane diisocyanate, 2-chloro-
propane-1,3-diisocyanate, pentamethylene diisocyanate, propylene-1,2-diisocyanate,

1,8-octane diisocyanate, 1,10-decane diisocyanate, 1,12-dodecane diisocyanate, 1,16-
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hexadecane diisocyanate 1,3- and 1,4-cyclohexane diisocyanate, 1,6-hexamethylene
diisocyanate, 2,2,4- and 2,4,4-trimethylhexamethylene diisocyanate, diisocyanates or a
mixture thereof dimer acid derived diisocyanate obtained from dimerized linoleic acidq,
4.4'-dicyclohexylmethane diisocyanate, isophorone diisocyanate, 3-isocyanatomethyl-
3,9,9-trimethylcyclohexyl diisocyanate, lysine methyl ester diisocyanate, m-tetramethyl-

xylylene diisocyanate and mixtures thereof.

The acrylate copolymers of formula () according to the instant invention may be cross-
linked by multifunctional monomers. These multifunctional monomers are selected from
the group consisting of divinyl benzene, trivinyloenzene, divinyltoluene, divinylpyridine,
divinylnaphthalene divinylxylene, ethyleneglycol diimeth)acrylate, trimethylolpropane
triimeth)acrylate, diethyleneglycol divinyl ether, trivinylcyclohexane, allyl (meth)acryl-
ate, diethyleneglycol diimeth)acrylate, propyleneglycol diilmeth)acrylate, 2,2-dimethyl-
propane-1,3-dilmeth)acrylate, 1,3-butylene glycol dilmeth)acrylate, 1,4-butanediol
diimeth)acrylate, 1,6-hexanediol dilmeth)acrylate, tripropylene glycol diilmeth)acrylate,
triethylene glycol diilmeth)acrylate, tetraethylene glycol diimeth)acrylate, polyethylene
glycol diimeth)acrylates, polyethylene glycol 200 diimeth)acrylate, polyethylene glycol
600 di(meth)acrylate, ethoxylated bisphenol A diimeth)acrylate, poly(butanediol)
di(meth)acrylate, pentaerythritol triimeth)acrylate, trimethylolpropane triethoxy
triimeth)acrylate, glyceryl propoxy trilmeth)acrylate, pentaerythritol tetra(meth)acrylate,
dipentaerythritol monohydroxypenta(meth)acrylate, divinyl silane, trivinyl silane, dime-
thyl divinyl silane, divinyl methyl silane, methyl trivinyl silane, diphenyl divinyl silane,
divinyl phenyl silane, trivinyl phenyl silane, divinyl methyl phenyl silane, tetravinyl
silane, dimethyl vinyl disiloxane, poly(methyl vinyl siloxane), poly(vinyl hydro siloxane),

poly(phenyl vinyl siloxane), and mixtures thereof.

Typically the indices X, y, z, u, v, w have the following meaning

y is from about 0.1 to about 35% by weight of the copolymer of formula (1);

v is from about 5% to about 70% by weight of the copolymer of formula (I);

u is from about 5% to about 75% by weight of the copolymer of formula (I);

z is from about 0.1% to about 50% by weight of the copolymer of formula (1);

X is from about 1% to about 40% by weight of the copolymer of formula (I); and

w is from about 0.1% to about 45% by weight of the copolymer of formula (l).

The weight-average molecular weight of the random copolymer of component (b) ac-

cording to formula (l) exhibits a weight-average molecular weight of about 500 amu to
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about 1,000,000 atomic mass units (amu). In another aspect of the instant invention,
the weight-average molecular weight of the random copolymer of component (b) formu-
la (1) exhibits a weight-average molecular weight of about 500 amu to about

500,000 amu. In yet another aspect of the instant invention, the weight-average molec-
ular weight of the random copolymer of component (b) formula (l) exhibits a weight-
average molecular weight of about 500 amu to about 100,000 amu. In still another as-
pect of the instant invention, the weight-average molecular weight of the random copol-
ymer of component (b) formula (1) exhibits a weight-average molecular weight of about
1000 amu to about 75,000 amu.

The acrylate copolymers are known and partially items of commerce. They are, for ex-
ample, described in WO 08/122517.

A particularly preferred random copolymer is that of example 13, described in WO

08/122517. The copolymer is prepared by classical radical polymerisation.

For example the random copolymer of formula (l) has amphiphilic properties.

It is intended that the aqueous laundry process is a domestic laundry process.

For example the textile is made from polyester, polyacryl, cotton, wool, polyamide or

mixtures thereof, preferably it is cotton.

Another aspect of the invention is a method for preventing soil redeposition on textiles
and for soil release from textiles during an aqueous laundry process, which method
comprises applying one or more acrylate copolymers as soll anti-redeposition agents

and soll release agents in aqueous laundry processes which are of formula (l)

()

whereiln

u, v, w, X, y, and z represent the percentage by weight that each repeating unit or de-

rived monomer is contained within the copolymer;
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u, v, w, X, y, and z add up to total 100 weight percent relative to the total weight of the

copolymer;

y is from about 0 to about 40% by weight of the copolymer;

5 vis from about 5% to about 75% by weight of the copolymer;
u is from about 5% to about 80% by weight of the copolymer;
z is from about 0% to about 60% by weight of the copolymer;
X is from about 1% to about 50% by weight of the copolymer;
w is from about 0% to about 50% by weight of the copolymer;

10 ¥ is a terminal group, for example, a catalyst residue;

M, T, D, E, G, and H are covalently bonded to each other;

M is derived from at least one monomer of formula (ll)
15

(1)

wherein Ts, T7, and Ts are C1-C4 alkyl or hydrogen; Y is a direct bond, —O-, -S-, -N(H)-

or —N(T+1)-; T1 is hydrogen or C4+-C4 alkyl; and J is a nitrogen or carbon atom;

20 T, D, and E are independently derived from at least one monomer of formula (Il

R5 R6
|
Oﬁj&
O
R

(1)

wherein Rs, Re and R7 may be the same or different and represent hydrogen or C1-
25  Cx-alkyl;

Rs Is C1-C3p alkyl, Cs-C15 cycloalkyl, or Ce-C15 aryl; said substituted alkyl, said cycloalkyl

or said aryl may also be substituted by one or more —OH and/or NH2 groups; or said
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alkyl or said cycloalkyl may be interrupted by one or more —-O- groups and/or —N(H)-

groups;

G is derived from at least one monomer comprising a heterocyclic group having at least
one basic ring nitrogen atom or to which such a heterocyclic group Is attached following

polymerization;

H is derived from at least one monomer selected from the group consisting of toluene
diisocyanate (all isomers), 4,4'-diphenylmethane diisocyanate, tolidine diisocyanate,
dianisidine diisocyanate, m-xylylene diisocyanate, p-phenylene diisocyanate, m-phenyl-
ene diisocyanate, 1-chloro-2,4-phenylene diisocyanate, 3,3'-dimethyl-4,4'-bisphenylene
diisocyanate, 4,4'-bis(2-methylisocyanatophenyl)methane, 4,4'-bisphenylene diisocya-
nate, 4,4'-bis(2-methoxyisocyanatophenyl)methane, 1-nitrophenyl-3,5-diisocyanate,
4.4'-diisocyanatodiphenyl ether, 3,3-dichloro-4,4'-diisocyanatodiphenyl ether, 3,3'-dI-
chloro-4,4'-diisocyanatodiphenyl methane, 4,4'-diisocyanatodibenzyl, 3,3-dimethoxy-

4 .4'-diisocyanatodiphenyl, 2,2'-dimethyl-4,4'-diisocyanatodiphenyl, 2,2'-dichloro-5,5'-
dimethoxy-4,4'-diisocyanatodiphenyl, 3,3'-dichloro-4,4'-diisocyanatodiphenyl, 1,2-naph-
thalene diisocyanate, 4-chloro-1,2-naphthalene diisocyanate, 4-methyl-1,2-naphthalene
diisocyanate, 1,5-naphthalene diisocyanate, 1,6-naphthalene diisocyanate, 1,7-naph-
thalene diisocyanate, 1,8-naphthalene diisocyanate, 4-chloro-1,8-naphthalene diisocy-
anate, 2,3-naphthalene diisocyanate, 2,7-naphthalene diisocyanate, 1,8-dinitro-2,7-
naphthalene diisocyanate, 1-methyl-2,4-naphthalene diisocyanate, 1-methyl-5,7-naph-
thalene diisocyanate, 6-methyl-1,3-naphthalene diisocyanate, 7-methyl-1,3-naphthal-
ene diisocyanate, 1,2-ethane diisocyanate, 1,3-propane diisocyanate, 1,4-butane diiso-
cyanate, 2-chloropropane-1,3-diisocyanate, pentamethylene diisocyanate, propylene-
1,2-dlisocyanate, 1,8-octane diisocyanate, 1,10-decane diisocyanate, 1,12-dodecane
diisocyanate, 1,16-hexadecane diisocyanate 1,3- and 1,4-cyclohexane diisocyanate,
1,6-hexamethylene diisocyanate, 2,2,4- and 2,4,4-trimethylhexamethylene diisocya-
nate, diisocyanates or a mixture thereof dimer acid derived diisocyanate obtained from
dimerized linoleic acid, 4,4'-dicyclohexylmethane diisocyanate, isophorone diisocya-
nate, 3-isocyanatomethyl-3,5,5-trimethylcyclohexyl diisocyanate, lysine methyl ester
diisocyanate, bis(2-isocyanatoethyl) fumarate bis(2-isocyanatoethyl) carbonate, m-
tetramethylxylylene diisocyanate, acrylonitrile and mixtures thereof;

with the proviso that T, D, and E are different from each other.
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When the random copolymer is used as part of a detergent it may be present in an
amount of from 0.05 to 20 % by weight based on the weight of the total detergent com-

position.

Further aspects of the invention are detergent compositions comprising:

) from 1 to 50 wt-%, based on the total weight of the composition, A) of at least one
surfactant;

I1) from 0 to 70 wt-%, based on the total weight of the composition, B) of at least one
builder substance;

I1I) from 0 — 30 wt-%, based on the total weight of the composition, C) of at least one
peroxide and/or one peroxide-forming substance;

V) from 0.05 to 10 wt.-%, preferably 0.05 to 5 wt %, more preferably 0.1 to 4 wt%
based on the total weight of the composition, D) of at least one random copolymer
as defined in claim 1;

V) from 0 — 60 wt-%, based on the total weight of the composition, E) of at least

one further additive;

VI) From 0-90 wt%, based on the total weight of the composition, F) water.

The composition according to the invention can be, for example, a solid peroxide-
containing heavy-duty detergent, a detergent powder for delicate textiles, a laundry
detergent powder for colored goods, or a structured (i.e. turbid) or unstructured (i.e.

clear) water based liquid detergent.

Surfactants of component A)
The detergent formulation will normally include at least one surfactant which may be

anionic, cationic, nonionic or amphoteric.

The anionic surfactant can be, for example, a sulphate, sulphonate or carboxylate sur-
factant or a mixture thereof. Preference is given to alkylbenzenesulphonates, alkyl sul-
phates, alkyl ether sulphates, olefin sulphonates, fatty acid salts, alkyl and alkenyl ether

carboxylates or to an a-sulphonic fatty acid salt or an ester thereof.

Preferred sulphonates are, for example, alkylbenzenesulphonates having from 10 to 20
carbon atoms in the alkyl radical, alkyl sulphates having from 8 to 18 carbon atoms in
the alkyl radical, alkyl ether sulphates having from 8 to 18 carbon atoms in the alkyl

radical, and fatty acid salts derived from palm oil or tallow and having from 8 to 18 car-
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bon atoms in the alkyl moiety. The average molar number of ethylene oxide units add-
ed to the alkyl ether sulphates is from 1 to 20, preferably from 1 to 10. The cation in the
anionic surfactants is preferably an alkaline metal cation, especially sodium or potassi-
um, more especially sodium. Preferred carboxylates are alkali metal sarcosinates of
formula R1g-CON(R20)CH2COOM1 wherein R1g is Co-C17alkyl or Co-C17alkenyl, Roo is

Ci-Caalkyl and M1 is an alkali metal, especially sodium.

The non-ionic surfactant may be, for example, a primary or secondary alcohol ethox-
vlate, especially a Cs-Coo aliphatic alcohol ethoxylated with an average of from 1 to
20 mol of ethylene oxide per alcohol group. Preference is given to primary and sec-
ondary C10-C1s5 aliphatic alcohols ethoxylated with an average of from 1 to 10 mol of
ethylene oxide per alcohol group. Non-ethoxylated non-ionic surfactants, for example

alkylpolyglycosides, glycerol monoethers and polyhydroxyamides (glucamide), may

likewise be used.

In addition to anionic and/or non-ionic surfactants the composition may contain cationic
surfactants. Possible cationic surfactants include all common cationic surface-active

compounds, especially surfactants having a textile softening effect.

Non-limited examples of cationic surfactants are given in the formulas below:

R
+ | ¢
- ROT'T'_ (CH,), — CH-CH,
+ R, L] R
" 'T'_ (CR=T7Ry | T R —N— (CH,),—T-R
—T-R Re R
(CHZ)n B | B B and RS |
wherein

each radical R, Is independent of the others Cis-alkyl-, -alkenyl- or -hydroxyalkyl; each
radical R; is independent of the others Cs.2s-alkyl- or alkenyl;

R, is R, or (CH2)n-T- Rg;

Rs is Ry or Rg or (CH2)n-T- Rg; T = -CH2-, -O-CO- or -CO-0O- and

nis between 0 and 5.

Preferred cationic surfactants present in the composition according to the invention

iInclude hydroxyalkyl-trialkyl-ammonium-compounds, especially C12-C1s-alkyl(hydroxy-
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ethyl)dimethylammonium compounds, and especially preferred the corresponding chlo-

ride salts.

Compositions of the present invention can contain between 0.5 wt-% and 15 wt-% of

the cationic surfactant, based on the total weight of the composition.

The total amount of surfactants is preferably from 1 to 50 wt-%, especially from 1 to 40

wit-% and more especially from 1 to 30 wt-%.

Builder substance B)

As builder substance B) there come into consideration, for example, alkali metal phos-
phates, especially tripolyphosphates, carbonates and hydrogen carbonates, especially
their sodium salts, silicates, aluminum silicates, polycarboxylates, polycarboxylic acids,
organic phosphonates, aminoalkylenepoly(alkylenephosphonates) and mixtures of

such compounds.

Silicates that are especially suitable are sodium salts of crystalline layered silicates of
the formula NaRHSKO2t+1.pH20 or Na>SiOzi+1.pH20 wherein t is a number from 1.9 to 4

and p I1s a number from 0O to 20.

Among the aluminum silicates, preference is given to those commercially available
under the names zeolite A, B, X and HS, and also to mixtures comprising two or more

of such components. Special preference is given to zeolite A.

Among the polycarboxylates, preference is given to polyhydroxycarboxylates, especial-
ly citrates, and acrylates, and also to copolymers thereof with maleic anhydride. Pre-
ferred polycarboxylic acids are nitrilotriacetic acid, ethylenediaminetetraacetic acid and
ethylenediamine disuccinate either in racemic form or in the enantiomerically pure
(S,S) form.

Phosphonates or aminoalkylenepoly(alkylenephosphonates) that are especially suita-
ble are alkali metal salts of 1-hydroxyethane-1,1-diphosphonic acid, nitrilotris(methyl-
enephosphonic acid), ethylenediaminetetramethylenephosphonic acid and diethylene-
triaminepentamethylenephosphonic acid, and also salts thereof. Also preferred poly-

phosphonates have the following formula
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I‘Q18

Rig N— (CH2CH2N)d AT

R18

wherein
Ris Is CH>PO3H» or a water soluble salt thereof and

d is an integer of the value 0, 1, 2 or 3.
Especially preferred are the polyphosphonates wherein b is an integer of the value of 1.

Peroxide Component C)

As the peroxide component C) there come into consideration every compound which is
capable of yielding hydrogen peroxide in agueous solutions, for example, the organic
and inorganic peroxides known In the literature and available commercially that bleach
textile materials at conventional washing temperatures, for example at from 10 to 95°C.
Preferably, however, inorganic peroxides are used, for example persulphates, perbo-

rates, percarbonates and/or persilicates.

All these peroxy compounds may be utilized alone or in conjunction with a peroxyacid
bleach precursor and/or a bleach catalyst. .Peroxy acids precursers are often referred
to as bleach activators. Suitable bleach activators include the bleach activators, that
carry O- and/or N-acyl groups and/or unsubstituted or substituted benzoyl groups.
Preference is given to polyacylated alkylenediamines, especially tetraacetylethylenedi-
amine (TAED); acylated glycolurils, especially tetraacetyl glycol urea (TAGU), N,N-
diacetyl-N,N-dimethylurea (DDU); sodium-4-benzoyloxy benzene sulphonate (SBOBS);
sodium-1-methyl-2-benzoyloxy benzene-4-sulphonate; sodium-4-methyl-3-benzol-
sulphonyloxy benzoate; trimethyl ammonium toluyloxy-benzene sulphonate;acylated
triazine derivatives, especially 1,5-diacetyl-2,4-dioxohexahydro-1,3,5-triazine (DADHT);

compounds of formula (6):

O

Ry (10)
0 R,,

wherein Ry, Is a sulphonate group, a carboxylic acid group or a carboxylate group, and
wherein R21 Is linear or branched (C7-C1s)alkyl, especially activators known under the

names SNOBS, SLOBS and DOBA; nitrile compounds that form perimine acids with

peroxides also come into consideration as bleach activators. These bleach activators
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may be used in an amount of up to 12 wt-%, preferably from 2-10 wt-% based on the

total weight of the composition.

It is also possible to use further bleach catalysts, which are commonly known, for ex-
ample transition metal complexes as disclosed in EP 1194514, EP 1383857 or
WQO04/007657.

Further bleach catalysts are disclosed in: US2001044401, EP0458397, WO9606154,
EP1038946, EP0900264, EP0909809, EP1001009, W0O9965905, W0O0248301,
WO0060045, WO02077145, WO0185717, WO0164826, EP0923635, DE 19639603,
DE102007017654, DE102007017657, DE102007017656, US20030060388,
EP0918840B1, EP1174491A2, EP0805794B1, WO9707192A1, US6235695B1,
EP0912690B1, EP832969B1, US6479450B1, WO9933947A1, WO0032731A1,
WO03054128A1, DE102004003710, EP1083730, EP1148117, EP1445305,
US6476996, EP0877078, EP0869171, EP0783035, EP0761809 and EP1520910.

The compositions may comprise, in addition to the combination according to the inven-
tion, one or more optical brighteners, for example from the classes bis-triazinylamino-
stilbenedisulphonic acid, bis-triazolyl-stilbenedisulphonic acid, bis-styryl-biphenyl or bis-
benzofuranylbiphenyl, a bis-benzoxalyl derivative, bis-benzimidazolyl derivative or

coumarin derivative or a pyrazoline derivative.

The compositions may furthermore comprise one or more further additives. Such addi-
tives are, for example, dirt-suspending agents, for example sodium carboxymethylcellu-
lose; pH regulators, for example alkali metal or alkaline earth metal silicates; foam reg-
ulators, for example soap; salts for adjusting the spray drying and the granulating prop-
erties, for example sodium sulphate; perfumes; and also, If appropriate, antistatics and
softening agents such as, for example, smectite; bleaching agents; pigments; and/or
toning agents. These constituents should especially be stable to any bleaching agent

employed.

If such auxiliaries are used they are added in a total amount of from 0.1 - 20 wt-%,
preferably from 0.5 - 10 wt-%, especially from 0.5 - 5 wt-%, based on the total weight of

the detergent formulation.

Furthermore, the detergent may optionally also comprise enzymes. Enzymes can be

added for the purpose of stain removal. The enzymes usually improve the action on
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stains caused by protein or starch, such as, for example, blood, milk, grass or fruit juic-
es. Preferred enzymes are cellulases and proteases, especially proteases. Cellulases
are enzymes that react with cellulose and its derivatives and hydrolyse them to form
glucose, cellobiose and cellooligosaccharides. Cellulases remove dirt and, in addition,

have the effect of enhancing the soft handle of the fabric.

Examples of customary enzymes include, but are by no means limited to, the following:
proteases as described in US-B-6 242 405, column 14, lines 21 to 32;

lipases as described in US-B-6 242 405, column 14, lines 33 to 46;

amylases as described in US-B-6 242 405, column 14, lines 47 to 56; and

cellulases as described in US-B-6 242 405, column 14, lines 57 to 64;

Commercially available detergent proteases, such as Alcalase®, Esperase®, Everlase®,
Savinase®, Kannase® and Durazym®, are sold e.g. by NOVOZYMES A/S;
Commercially available detergent amylases, such as Termamyl®, Duramyl®,
Stainzyme®, Natalase®, Ban® and Fungamyl®, are sold e.g. by NOVOZYMES A/S;
Commercially available detergent ellulases, such as Celluzyme®, Carezyme® and En-
dolase®, are sold e.g. by NOVOZYMES A/S;

Commercially available detergent lipases, such as Lipolase®, Lipolase Ultra® and Lipo-
prime®, are sold e.g. by NOVOZYMES A/S;

Suitable mannanases, such as Mannanaway®, are sold by NOVOZYMES A/S.

The enzymes, when used, may be present in a total amount of from 0.01 to 5 wt-%,
especially from 0.05 to 5 wt-%, and more especially from 0.1 to 4 wt-%, based on the

total weight of the detergent formulation.

Further preferred additives to the compositions according to the invention are dye-fixing
agents and/or polymers which, during the washing of textiles, prevent staining caused
by dyes in the washing liquor that have been released from the textiles under the wash-
INng conditions. Such polymers are preferably polyvinylpyrrolidones, polyvinylimidazoles
or polyvinylpyridine-N-oxides, which may have been modified by the incorporation of
anionic or cationic substituents, especially those having a molecular weight in the
range of from 5000 to 60 000, more especially from 10 000 to 50 000. If such polymers
are used, they are usually used in a total amount of from 0.01 to 5 wt-%, especially
from 0.05 to 5 wt-%, more especially from 0.1 to 2 wt-%, based on the total weight of

the detergent formulation. Preferred polymers are those mentioned in WO-A-02/02865
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(see especially page 1, last paragraph and page 2, first paragraph) and those in WO-A-
04/05688.

The compositions of the invention herein may also optionally contain one or more

5 heavy metal chelating agents, such as hydroxyethyldiphosphonate (HEDP). More gen-
erally, chelating agents suitable for use herein can be selected from the group consist-
Ing of amino carboxylates, amino phosphonates, polyfunctionally-substituted aromatic
chelating agents and mixtures thereof. Other suitable chelating agents for use herein
are the commercial DEQUEST series, and chelants from Nalco, Inc.

10

Aminocarboxylates useful as optional chelating agents include ethylenediaminetetrace-
tates, N-hydroxyethylethylenediaminetriacetates, nitrilotriacetates, ethylenediamine
tetraproprionates, triethylenetetraaminehexacetates, diethylenetriamine-pentaacetates,
and ethanoldiglycines, alkali metal, ammonium, and substituted ammonium salts

15 thereof and mixtures thereof.

Aminophosphonates are also suitable for use as chelating agents in the compositions
of the invention when at least low levels of total phosphorus are permitted in detergent
compositions, and include ethylenediaminetetrakis (methylenephosphonates).

20
Further biodegradable sequestrants are, for example, aminoacid acetates, such as
Trilon M (BASF) and Dissolvine GL (AKZO), as well as asparaginic acid derivatives,
such as Baypure CX.

25  Preferably, the aminophosphonates do not contain alkyl or alkenyl groups with more

than about 6 carbon atoms.

A highly preferred biodegradable chelator for use herein is ethylenediamine disuccinate
("EDDS").

30
If utilized, these chelating agents or transition-metal selective sequestrants will general-
ly comprise from about 0.001 wt-% to about 10 wt-%, more preferably from about 0.05

wt-% to about 1 wt-% of the laundry detergent compositions herein.

35 Preferred compositions herein may additionally contain a dispersant polymer. When

present, a dispersant polymer is typically at levels in the range from 0 wt-% to about 25



10

15

20

25

30

35

CA 02853315 2014-04-24

WO 2013/060706 PCT/EP2012/071018

20

wt-%, preferably from about 0.5 wt-% to about 20 wt-%, more preferably from about 1

wit-% to about 8 wt-% of the detergent composition.

Suitable polymers are preferably at least partially neutralized or alkali metal, ammoni-
um or substituted ammonium (e.g., mono-, di- or triethanolammonium) salts of polycar-
boxylic acids. The alkali metal, especially sodium salts are most preferred. While the

molecular weight of the polymer can vary over a wide range, it preferably is from about
1,000 to about 500,000, more preferably is from about 1,000 to about 250,000.

Unsaturated monomeric acids that can be polymerized to form suitable dispersant pol-
ymers include acrylic acid, maleic acid (or maleic anhydride), fumaric acid, itaconic
acid, aconitic acid, mesaconic acid, citraconic acid and methylenemalonic acid. The
presence of monomeric segments containing no carboxylate radicals such as methyil
vinyl ether, styrene, ethylene, etc. is suitable provided that such segments do not con-

stitute more than about 50 wt-% of the dispersant polymer.

Copolymers of acrylamide and acrylate having a molecular weight of from about 3,000
to about 100,000, preferably from about 4,000 to about 20,000, and an acrylamide con-
tent of less than about 50 wt-%, preferably less than about 20 wt-% of the dispersant
polymer can also be used. Most preferably, such dispersant polymer has a molecular
weight of from about 4,000 to about 20,000 and an acrylamide content of from about O

wt-% to about 15 wt-%, based on the total weight of the polymer.

Particularly preferred dispersant polymers are low molecular weight modified polyacry-
late copolymers. Such copolymers contain as monomer units: a) from about 90 wt-% to
about 10 wt-%, preferably from about 80 wt-% to about 20 wt-% acrylic acid or its salts
and b) from about 10 wt-% to about 90 wt-%, preferably from about 20 wt-% to about
80 wt-% of a substituted acrylic monomer or its salt and have the general formula:
-[(C(R2)C(Rp)(C(O)ORc)] wherein the apparently unfilled valencies are in fact occupied
by hydrogen and at least one of the substituents Ry, Ry, or Re, preferably Ry or Ry, Is
a 1 to 4 carbon alkyl or hydroxyalkyl group; Ra or Ry can be a hydrogen and Re can be
a hydrogen or alkali metal salt. Most preferred is a substituted acrylic monomer where-

INn Ry IS methyl, Ry Is hydrogen, and R¢ Is sodium.

A suitable low molecular weight polyacrylate dispersant polymer preferably has a mo-

lecular weight of less than about 15,000, preferably from about 500 to about 10,000,
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most preferably from about 1,000 to about 5,000. The most preferred polyacrylate co-

polymer for use herein has a molecular weight of about 3,500 and is the fully neutral-
ized form of the polymer comprising about 70 wt-% acrylic acid and about 30 wt-%

methacrylic acid.

Other dispersant polymers useful herein include the polyethylene glycols and polypro-

pylene glycols having a molecular weight of from about 950 to about 30,000.

Other dispersant polymers useful herein include the cellulose sulphate esters such as
cellulose acetate sulphate, cellulose sulphate, hydroxyethyl cellulose sulphate, methyl-
cellulose sulphate, and hydroxypropylcellulose sulphate. Sodium cellulose sulphate is

the most preferred polymer of this group.

Other suitable dispersant polymers are the carboxylated polysaccharides, particularly

starches, celluloses and alginates.

Another group of acceptable dispersants are the organic dispersant polymers, such as

polyaspartate.

Organic solvents that can be used in the cleaning formulations according to the inven-
tion, especially when the latter are in liquid or paste form, include alcohols having from
1 to 4 carbon atoms, especially methanol, ethanol, isopropanol and tert-butanol, diols
having from 2 to 4 carbon atoms, especially ethylene glycol and propylene glycol, and
mixtures thereof, and the ethers derivable from the mentioned classes of compound.
Such water-miscible solvents are present in the cleaning formulations according to the
invention preferably in amounts not exceeding 20 wt-%, especially in amounts of from 1
wt-% to 15 wt-%.

The detergent formulations can take a variety of physical forms such as, for example,
powder granules, tablets (tabs), gel and liquid. Examples thereof include, inter alia,

conventional high-performance detergent powders, supercompact high-performance
detergent powders, conventional heavy duty liquid detergents, highly concentrated gels

and tabs.

The detergent formulation may also be in the form of an aqueous liquid containing from

5 wt-% to 90 wt-%, preferably from 10 wt-% to 70 wt-%, of water or in the form of a
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non-aqueous liquid containing no more than 5 wt-%, preferably from 0 wt-% to 1 wt-%
of water. Non-aqueous liquid detergent formulations may comprise other solvents as
carriers. Low molecular weight primary or secondary alcohols, for example methanol,
ethanol, propanol and isopropanol, are suitable for that purpose. The solubilising sur-
factant used Is preferably a monohydroxy alcohol but polyols, such as those containing
from 2 to 6 carbon atoms and from 2 to 6 hydroxy groups (e.qg., 1,3-propanediol, eth-
vlene glycol, glycerol and 1,2-propanediol) can also be used. Such carriers are usually
used in a total amount of from 5 wt-% to 90 wt-%, preferably from 10 wt-% to 50 wt-%,
based on the total weight of the detergent formulation. The detergent formulations can

also used in so-called “unit liquid dose” form.

The definitions and preferences given above apply equally for all aspects of the inven-

tion.

The following examples illustrate the invention.

Random copolymer

Compound D1, which is prepared according to example 13 of WO 08/122517.

Application Results

Testing of the anti-redeposition effect of the copolymers of the invention in detergents.

A wash liquor is prepared containing water of 16° German hardness, a standard wash-
iIng agent (AATCC 2003 Standard Liquid Reference Detergent WOB Order No. 08804)
In a concentration of 4.7 g/l, soot (Corax N765) in a concentration of 0.03 g/L and op-
tionally 0.075 g/L of one of the active polymers of the invention. The wash liquors are
first stirred with a magnetic stirrer for 10 min, subsequently treated in a ultrasonic bath
for 10 min. and finally again stirred for 10 min with a magnetic stirrer. Under stirring 100
g of the wash liquor is filled into a beaker of a Linitest apparatus, a cloth of 5 g white
cotton fabric (WfK 13AK) is added. The beakers are closed and the white cotton is
treated for 30 min at 40°C in the wash liquor. Afterwards the textiles are rinsed under
running tap water, spin dried and dried for 30 min at 45°C. This procedure is repeated
2 times (thus 3 wash cycles in total) with the same cotton cloth but with fresh wash
liqguor and fresh soot. Subsequently the CIE lightness Y of the cloths is measured with
a DATA-COLOR Spectra Flash SF500 remission spectrometer.
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The lightness Y of cotton cloths after the three wash cycles is a measure for the anti-

redeposition performance of the wash liquor, containing the inventive copolymer. When

the cloths are washed in the same manner but without adding soot, the cloths have a

lightness Y of about 89.

The Y values for a polymer of the invention, compound D1 are shown in Table 1.

Table 1: Performance results in soll release test

Polymer Y (after)
No polymer (reference) 67.4
Sodium carboxymethylcellulose 72.5
D1 77.4

A significant increase in the lightness Y of the cotton cloths after three wash cycles is

observed for the wash liquors containing a polymer of the invention. A significant im-

provement over sodium carboxymethylcellulose, the current state of the art, is ob-

served.
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Claims

1. Use of one or more acrylate copolymers as soil antiredeposition agents and soll re-

lease agents in aqueous laundry processes which are of formula (1)

()

wherein

u, v, w, X, y, and z represent the percentage by weight that each repeating unit or de-

rived monomer is contained within the copolymer;

u, v, w, X, y, and z add up to total 100 weight percent relative to the total weight of the

copolymer;

y is from about 0 to about 40% by weight of the copolymer;

v is from about 5% to about 75% by weight of the copolymer;

u is from about 5% to about 80% by weight of the copolymer;

z is from about 0% to about 60% by weight of the copolymer;

X is from about 1% to about 50% by weight of the copolymer;

w is from about 0% to about 50% by weight of the copolymer;

* Is a terminal group, for example, a catalyst residue;

M, T, D, E, G, and H are covalently bonded to each other;

M is derived from at least one monomer selected from the group consisting of styrene,

alpha-methylstyrene, 2-vinyltoluene, 3-vinyltoluene, 4-vinyltoluene, ethylvinylbenzene

and mixtures thereof;



10

15

20

25

30

35

CA 02853315 2014-04-24

WO 2013/060706 PCT/EP2012/071018

25

T, D, and E are independently derived from at least one monomer selected from the
group consisting of methyl (meth)acrylate, ethyl (meth)acrylate, propyl (meth)acrylate,
butyl (meth)acrylate, isobutyl (meth)acrylate, hexyl (meth)acrylate, cyclohexyl
(meth)acrylate, 2-ethylhexyl (meth)acrylate, octyl (meth)acrylate, decyl (meth)acrylate,
dodecyl (meth)acrylate, dimethyl aminoethyl (meth)acrylate, isobornyl (meth)acrylate,
stearyl (meth)acrylate, behenyl (meth)acrylate, polypropylene glycol
mono(meth)acrylate, glycidyl (meth)acrylate, polyethylene glycol mono(meth)acrylate,
EO-PO-mono(meth)acrylate and mixtures thereof

G Is derived from at least one monomer selected from the group consisting of vinylim-
idazole, 2-vinylpyridine, 4-vinylpyridine, 2-methyl-N-vinylimidazole, vinylpyrrolidone,

vinylcarbazole and mixtures thereof; and

H is derived from at least one monomer selected from the group consisting of toluene
diisocyanate (all isomers), 4,4'-diphenylmethane diisocyanate, tolidine diisocyanate,
dianisidine diisocyanate, m-xylylene diisocyanate, p-phenylene diisocyanate, m-
phenylene diisocyanate, 1-chloro-2,4-phenylene diisocyanate, 3,3'-dimethyl-4,4'-
bisphenylene diisocyanate, 4,4'-bis(2-methylisocyanatophenyl)methane, 4,4'-
bisphenylene diisocyanate, 4,4'-bis(2-methoxyisocyanatophenyl)methane, 1-
nitrophenyl-3,5-diisocyanate, 4,4'-diisocyanatodiphenyl ether, 3,3'-dichloro-4,4'-
diisocyanatodiphenyl ether, 3,3'-dichloro-4,4'-diisocyanatodiphenyl methane, 4,4'-
diisocyanatodibenzyl, 3,3'-dimethoxy-4,4'-diisocyanatodiphenyl, 2,2'-dimethyl-4,4'-
diisocyanatodiphenyl, 2,2'-dichloro-5,5'-dimethoxy-4,4'-diisocyanatodiphenyl, 3,3'-di-
chloro-4,4'-diisocyanatodiphenyl, 1,2-naphthalene diisocyanate, 4-chloro-1,2-naph-
thalene diisocyanate, 4-methyl-1,2-naphthalene diisocyanate, 1,5-naphthalene diisocy-
anate, 1,6-naphthalene diisocyanate, 1,7-naphthalene diisocyanate, 1,8-naphthalene
diisocyanate, 4-chloro-1,8-naphthalene diisocyanate, 2,3-naphthalene diisocyanate,
2,7-naphthalene diisocyanate, 1,8-dinitro-2,7-naphthalene diisocyanate, 1-methyl-2,4-
naphthalene diisocyanate, 1-methyl-5,7-naphthalene diisocyanate, 6-methyl-1,3-
naphthalene diisocyanate, 7-methyl-1,3-naphthalene diisocyanate, 1,2-ethane diisocy-
anate, 1,3-propane diisocyanate, 1,4-butane diisocyanate, 2-chloropropane-1,3-
diisocyanate, pentamethylene diisocyanate, propylene-1,2-diisocyanate, 1,8-octane
diisocyanate, 1,10-decane diisocyanate, 1,12-dodecane diisocyanate, 1,16-hexadec-
ane diisocyanate 1,3- and 1,4-cyclohexane diisocyanate, 1,6-hexamethylene diisocya-
nate, 2,2,4- and 2,4,4-trimethylhexamethylene diisocyanate, diisocyanates or a mixture
thereof dimer acid derived diisocyanate obtained from dimerized linoleic acid, 4,4'-

dicyclohexylmethane diisocyanate, isophorone diisocyanate, 3-isocyanatomethyl-3,5,5-
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trimethylcyclohexyl diisocyanate, lysine methyl ester diisocyanate, bis(2-isocyanato-
ethyl) fumarate bis(2-isocyanatoethyl) carbonate, m-tetramethylxylylene diisocyanate,

acrylonitrile and mixtures thereof;

5 with the proviso that T, D, and E are different from each other.

2. Use according to claim 1 wherein the compounds of formula (I) have a weight aver-

10  age molecular weight of from about 500 to about 1 million amu.

3. Use according to any preceding claim wherein random copolymer of formula (I) has

amphiphilic properties.

15 4. Use according to any preceding claim wherein the aqueous laundry process is a

domestic laundry process.

9. A method for preventing soil redeposition on textiles and for soil release from textiles
during an aqueous laundry process, which method comprises applying one or more
20  acrylate copolymers as soil antiredeposition agents and soil release agents in aqueous

laundry processes which are of formula (l) as defined in claim 1.

6. Detergent compositions comprising:
25 1) from 11to 50 wt-%, based on the total weight of the composition, A) of at least one
surfactant;
I1) from 0 to 70 wt-%, based on the total weight of the composition, B) of at least one
builder substance;
I1I) from 0 — 30 wt-%, based on the total weight of the composition, C) of at least one
30 peroxide and/or one peroxide-forming substance;
V) from 0.05 to 10 wt.-%, preferably 0.05 to 5 wt %, more preferably 0.1 to 4 wt%
based on the total weight of the composition, D) of at least one acrylate copolymer
as defined in claim 1;
V) from 0 - 60 wt-%, based on the total weight of the composition, E) of at least one
35 further additive;

V1) from 0-90 wt%, based on the total weight of the composition, F) water.
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