Et hoxyl at ed nonoani nes havi ng cl ay-soi ' renoval /. anti-redeposition
_properties The present application relates to ethoxyl ated nonoam nes havi ng
clay-soil renoval /anti-redeposition properties when used in detergent
conpositions. A particularly inportant pgoperty'of a detergent conposition
Is its ability to renove particulate type soils froma variety.of fabrics
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- comprise negatively charged layers of aluminosilicates
and positively charged cations (e.g. calcium) which are
positioned between and hold togethei the negatively
charged layers. o '

Alvariegy of models can be proposed for compounds
which would have clay soil removal properties. One
model requires that the compound have two distinct
characteristics. The first is the ability of the
compound to adsorb onto the negatively charged layers
of the clay particle. The second is the ability of the
compound, once adsorbed, to push apart (swell) the
negatively charged iayers so that the clay particle _
loses its cohesive force and can be removed in the wash
water. ' .

One class of clay-soil removal compounds which
éppears to work according to this model are the
polyethoxy zwitterionic surfactants disclosed in U.S.
Patent 4,301,044 to Wentler et al., issued November 17,
1981. Representative of such compounds are those
having the formula:

(s 9 .
R - L’ - (CHy),,C-0-(CH,CH,0), $05™
3

wherein Rl is a 014—C20 alkyl group; x is 1 or an
integer of from 3 to 5; and y is from 6 to 12. See

also U.S. Patent 3,929,678 to Laughlin et al., issued
December 30, 1975 (detergent composition containing |
polyethoxy zwitterionic surfactant plus other detergent




|nteger of from3t05 and y is from6 to 12. See aIsoUS Pat ent

3,929,678 to Laughl in et al., issued Decenber 30, -1975 (detergent
CGNMpPOoSi ti on containing pol yethoxy zwi tterionic surfactant plus other
det er gent surfactants); U S Patent 3,925,262 to Laughlin et al., issued

Decenber "9, 1975 ‘(detergent. conposition containing polyethoxy zwitterionic

surfacyants with detergent builders); U S. Patent 4,157,277 to Gosselink et
“Tssued June 26, 1979 ([err] polyoxy- 5 al kyI ene zwitterionic

sUrfact ants useful in det ergent conposi - tToqw u. S Patent 4,165,334 to
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soils such as fatty acids likewise interfere. Because anionic
detergent surfactants form the ‘most important class of such
15 materials for use in detergent compositions, the Tack of compati-
bility between these polyethoxy zwitterionic surfactants and
“anfonic surfactants poses a significant ham:hcap where particulate

(clay) soil removal is desired, -
In addition to clay soil removal, one of the other properties
20 - mentioned in the Laughlin et al. patents with regard to these
polyethoxy zwitterionic surfactants is the ability to keep the
removed soil in suspension during the laundering cycle. Soil
U | which is removed from the fabric and suspended in the wash water
can redeposit onto the surface of the fabric. This redeposited
25 soil causes a dulling or "graying” effect which is especially
noticeable on white fabrics. Because soil is normally hydropho-
bic, this g_i-aying effect is a particularly important problem for
those fabrics made in total or in part from hydrophobic fibers,

e.g. polyester. - | N

30 To minimize this problem, anti-redeposition or whiteness
maintenance agents can be included in the detergent composition.
Besides the previously mentioned polyethoxy zwitterionic surfac-
tants, there are a varie_ty of other compdurids which can be used as
anti-redeposition agents. One class of agents are the water-
- 35 soluble copolymers of acrylic or methacrylic a_ci'd with acrylic or
methacrylic acid-ethylene oxide condensates disclosed in U.S.
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val- prop ertl can co a nonioni.c a

sitions hav1ng anti-redeposition and clay soil removal properties
which can comprise a nonionic alky1 polyethoxy surfactant,.
polyethoxy alkyl. quaternary cationic surfactant and a fatty amide
surfactant

These anti- redeposition agents do ‘have a number of signifi-
cant handicaps. While effective to keep soil ‘suspended, these
compounds may lack additiona1 c]ay_ soii__removal properties.
Moreover. as disclosed in the Diehl and Dean et al, patents,
mixtures of compounds can be requ1red to achieve the anti-redepo-
sition benefit. To the extent that there are combined anti-rede-

patent, mixtures of compounds are also requ:red_”
It is therefore an_object of the present invention to provide

_compounds useful in detergent. compositions which provide parti-

culate soil, in particular clay soil, removal benefits.
It is a further obJect of the present invention to provide
ompounds useful in detergent compositions which prov1de clay soil
removal benefits and are anionic detergent surfactant compatible.
It is yet another obJect of the present 1nvention to provide
compounds useful 1n detergent compositions having anti-redep051-
tion properties. '
It is yet a further obJect of the present invention to
provide compounds useful in detergent comp051tions which combine
both clay soil removal and antieredeposition properties.
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Kbreover, as disclosed in the Diehl and Dean et al. patents. 20 mixtures
of conpounds can be required to achieve the anti-redepo- sition benefit. _
Jd0 -the extent that there are conbined anti-rede- position/clay soil r-enpval
benefits as disclosed in the Canbre patent, nmixtures of conpounds are al so
required. It is‘therefore an object of the present invention to provide 25
co#pounds useful in detergent conpositions which provide parti- culate

soif, in particular clay soil, renoval benefits. It is a further object of
the present invention-to provi.de conpounds wsgful in detergent conpositions
whi ch provide clay soil renoval benefits and are anionic detergent
surfactant conpati bl eThex® and fun'tthers qbeEctmobﬁerthebJpeesenif imnentiescere

i nvention to prov“é;%.;ﬁmg.uaps%w%g in detergent conpositions having

anti-redeposi- tion properties s yet a further object of the present
I nvention +to provide conpounds useful in detergent conp05|t|ons whi ch
conbine 35 - .both clay soil renoval andgsprRERoUNDIRRPSI tion properties.

-4- These and further . opjects ;RFWQFERHW‘"lnventlon are o
her ei nafter discl osea.ﬁ:-é&c:&ﬁﬁbb_mg to Dickson, et abey dssued danuanyz3l,
Di ckson, et al. l%wedwa‘rusesyoﬁﬁalkwsied Ji s oeds, @qul#téd%t LArbepMazeed,
al kyl at ed, carboﬁ‘T‘T an I ated der vatlv alk | enei g n
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Exanmpl es [erdP aradkytengiming nind abgole rrdléiﬂglﬁl@ fro® inY to 1000:1, and prefer—
N -ably in a ratio of from 1:1 to 200:1. Among the ethoxylated PEIs
disclosed are Examples 1-07 and 1-06 formed by condensing 105 and
200 moles, respectively, of ethylene oxide with a 900 M.W. PEI.
The degree of ethoxylation calculates out to about 4.5 and about 8
15 ethoxy groups per reactive site, respectively. See also Examples
27-05 and .27-06 which diScIose ethoxylated polypropyleneimines
(M.W. 500) which have about 4 and about 8 ethoxy units per reac-
tive site, respectively. Amongst the numerous disclosed.uses of
these polyalkyleneimine derivatives is a teaching that they are
20 useful as detergents, softening agents, and anti-static agents.
Preferred uses disclosed by this patent are as chelating agents,
lubricating oil additives. emulsifying agents, and cutting oils.
N\ o U.S. Patent 2,792,371 to Dickson, dissued May 14, 1957,
teaches a process for breaking petroleum emulsions with oxy-
25 alkylated tetraethylene pentaamines (TEPA). Ethoxylated TEPAs
specifically disclosed include those having about 5 (Example 3aa),
about 7 (Example 42a), about 8.5 (Example 5a) and about 15.5
- (Example Bc) ethoxy units per reactive site. Similarly, U.S.
patent 2,792,37Q to Dickson issued May 14, 1957, tea¢hes a process
30 for breaking petroleum emulsions with cxyalkylated triethylene
tetramines (TETAs) including those having about 5.5 (Example 3aa),
about 7.5 (Example 4aa), about 9 (Example 5a) and about 16.5
(Example Bc) ethoxy units per reactive site. See also U. S.
. patent 2,792,372 to Dickson, issued May 14, 1957, (oxyalkylated
35 higher PEAs used to break petroleum emulsions); U. S. patent
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(CHoEHO) H
R4

wherein R, s €)-C,¢ alkyl; R, is H or €;-C,c alkyl; Ry + R, have

6-20 carbon atoms; R4 is H or methyl; m. n, and 0, are each 0 to 3

“and A is brtdging group such as
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wherein R3 is H or methyl; x is2 to 63 y fs 1 to 3; and p is 0 to
3; the sum of m to p being 1 to 5.5, and preferably 1 to 2. See

" also German Patent Document 2,165,900 to Henkel, published July 5,

1973, which discloses a washing agent for graying prevention
formed by the reaction product of a PEI with an a1kylglyc1dy1ether

and ethytene oxide (Z-hydroxyethyl moiety at each reactive site

when ethoxy)ated)
European Patent Application 42,187 to Késtef, published

December 23, 1981,'disclosés'detergent compositions having en-

hanced soil release and cleaning properties. These compositions
contain from about 2% to about 60% by weight of a detergent



wei ght ratio of 100:1 to 1:1. The anine can have the fornula: [err] 15
wherein R is [err] alkyl; [err] is Hor [err] alkyl; ferr] have 6-20
cagrbon atons; R4 is Hor nethyl; m n, and o, are each 0 to 3 and Ais
bridging group such as 20 [err] 25 wherein R3 is Hor nethyl; x is 2 to 6;
yis I _to 3, andp is O0to 3; the sumof mto p*being 1 to 5.5, and
preigably 1 to 2. See also German Patent Document 2,165,900 to Henkel,
publ shed July 5, 1973, which discloses a wabhing agent for graying
prevention 30 formed by the reaction product of a PEl with an L
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reacti ve site when at n ication 42,187 to
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Koster, published er 23, i scl oses ent conpositions
havi ng en- 35 hanced soil 'rel ease and cl eaning properties.. These
conposi tions contain from about(f% tPp about 60% wei ght of a detergent

6- surfactant (e. g. anionig) a rpmQ,,1% t o % by, i ght of a

pol yani ne. Thié pol yam ne st fo rﬂ‘&;‘z)y[err]])‘l eremvﬁfi is aferr] to
[err] alkyl or alkenyl group; [err] et hyl ene- #m de/ propyl ene oxi de; R2
can be [err] ; x, y, and z are nunbers 10 such that their sumis from2
to about 25; nis from1l to about 6; and mis from1 to about 9. Preferred
pol yami nes are thoskenefierR iscar(,q toetly ladkel on dtkerg geoup;hR) efs: ebbydenen

}foan grtg’ mis 1 ﬁf’i'd%’/p@M'l’éneyoxi%le;aﬁze & Ihel (hf)yA; Wt D, o5 T2 0 Rehb&rs
: 10 such that their sum is from 2 to about 25; n is from 1 to about 6;
~and m is from 1 to about 9. Preferred polyamines are those where
Rl' is ethylene oxide, Rz is ethylene oxide, m is 2 or 3, m is 1
~to 3, and x, y, 2, are each 1 to 4 with their sum being from 3 to
18. Examples 6 and 7 disclose ethoxylated N-hydrogenated tallow-
15 propylene -~ 1,3-diamines, where the sum of x, y, and z are 7 and
12, respectively. ' .
U. S. Patent 3,838,057 to Barnes et al., issued September 24,
1974, discloses toilet bars containing ethoxylated quaternary
ammonium compounds, including ethoxylated, quaternized PETs taught
20 to be useful in the detergent, textile, and polymer industries, as
anti-static and softening agents. These ethoxylated quaternized
PEIs have the formula:

o/

25

R
-
H(- l‘ﬁ - -CHZ - CHZ-)anX :
E

30 wherein Rl is a compatible quaternary nitrogen substituent; n is
at least 2; x is from 3 to 40; and X~ is a compatible anion.
Preferred compounds are those where R1 is a C8 - sz alkyl group
or the group: '

35 | R*C00(EO) y~CHoCHOHCH -



18. Exanples 6 and 7 disclose ethoxylated N hydrogenated tallow 15

propyl ene - 1, 3-diam nes, where the sumof x, y, and z are 7 and 12, :
respectively. U S. Patent 3,838,057 to Barnes et al., issued Septenber 24,
1974, discloses toilet bars containing ethoxylated quaternary ammoni um
conpounds, including ethoxyl ated, quaternized PErs taught 20 © to be’ useful
in the detergent, textile; and polyner industries, as anti-static and g
softeni ng agents. These ethoxyl ated quaternlzed PEl' s have the fornul a: 'ig
[err] 30 wherein R is a coﬁpatrble quaternary nitrogen substituent; nis
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.conpounds are ere. [ enr err a 0 _
[err] gg ‘See 5 Jﬂﬁwﬁk}lﬁiﬁéﬁ) fﬁ%ﬁ*gn 840 See
also U. S Paten%lél HQsﬁ&a Dec&nﬁeg‘ mm, 6197931 md%ggmwa.m »4229; U. S

Pat ent 4,152,272 _t Xg NQ . |§!§ae aVa qg%npg\ﬁ Et
: Applrcatron 2,088 ?8 gﬂ ﬁ { dblr ng; drsclose
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I scl os eter

. There are several ‘paténts ent co, osrilons shanpoo
conposrtrons anBoiyamings having C,, to C,, alk Tor-alk eny

groups attached to one: of the nxtrogen atoms useful ‘as
fabric softeners. R S
There are sSeveral patents which disclose detergent
. compositions, shampoo compositions and the like .
containing slightly. ethoxylated PEIs (ethylene
oxide:PEI weight ratio of 4:1 or less) to enhance the
deposition and retention of particulate substances
such as antimicrobials. See, for example, 'U.S. Patent
3,489,686 to Parran, issued January 13,°1970; U.S.
Patent'3}580,853'to_Pérran, issued May 25, 1971; .
'British Patent Specification 1,111,708 to Procter &
Gamble published May-1, 1968; U.S. Patent 3,549,546 to
Moore, issued December 22, 1970; and U.S. Patent
3,549,542 to Holderby, issued December 22, 1970.

QIESLQSHBE.QE.EHE.IH&EHIIQE

The present invention relates to a water-soluble
ethoxylated monoamine compound having clay soil
removal/anti-redeposition properties and which has the
general formula N{L);, wherein eash L is
;[(CHZCHZO)n]H and wherein eaeh n is at least 12.



containing slightly ethoxylated PEl's (ethyl ene oxide: PEl weight ratio of
4:1 or less) to enhance the deposition and retention of particul ate
substances such as antimcrobials. See, for exanple, U S. Patent 3,489, 686
to Parran, issued January 13, 1970; U.S. Patent 3,580,853 to Parran, issued
May 25, "1971; British Patent Specification 1,111,708 to Procter & Ganble
pulki shed May-1, 1968; U.S. Patent 3,549, 546g8ta More, issued Decenber 22,
1970~and U. S. Patent 3,549,542 to Hol derby, issued Decenber 22, 1970.
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conpositions at agBexepighatsom about 0.05 to about 95% by wei ght as
described in GB-A-2133415

det ergent conposition nfﬁﬁg%giggghénggtngggxggggé{gﬁh%g533}3$§@6Lcemeight

of a nonionic, andebergentpbompdsitionst Eartherccomptdseo tirondabougeit

The detorgent conbosiPPBE 7% by, Pefiflk, b8l BobiBhts: sREgRT O 500 b

wei ght of a detergmmmobmtiqerzwthtecinaiylatecaaﬁbnég detemgeptesent

i nvention . surfactant or mixture thereof. 1In addition to these

' detergent surfactants, the detergent composition can
optionally comprise from 0 to about 80% by weight of a
detergent builder.

The ethoxylated amines of the present invention
provide clay soil removal benefits while being anionic
detergent surfactant compatible. At most wash pH's,
it is believed that the nitrogen atoms of these

~ compounds are partially protonated. The resulting
positively charged centers (and remaining polar
nitrogen atoms) are believed to aid in the adsorption
of the compound onto the negatively charged layers of
the clay particle. It is also believed that the
hydrophilic ethoxy units of thé.compound swell the
clay particle so that it loses its cohesive character .

\_ : and is swept away in the wash water.

.The anti-redeposition benefits provided by these
ethoxylated amines are also believed to be due to the
formation of positively charged centers which,
together with the remaining polar.nitrogens, aid in
its adsorption onto soil suspended in the wash water.
As more and more of these éompounds adsorb onto the
suspended soil, it becomes encased within a
hydrophilic layer provided by the attached ethoxy
units. As such, the hydrophilicly encased soil is
prevented from redepositing on fabrics, in particular
hydrophobic fabrics such as polyester, during the
laundering cycle. : : '
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The level at which the ethoxylated amxne(s) can be

- present in the detergent compositions herein can vary

depending upon the compounds used, the particular
detergent formulation (liquid, granular) and the
benefits desired. These compositions can be used as
laundry detergents, laundry additives,:and laundry
pretreatments. Generally, the ethoxylated7amines can

‘be included in an amount of from about 0.05 to about

95% by weight of the composition, with the usual range
being from 0.1 to about 10% by weight for the laundry
detergents. In terms of benefits achieved, preferred
detergent compositions can comprise from about 0.5 to
about 5% by weight of the ethoxylated compounds of the
present invention. Typically, these preferred
compositions comprise from about 1 to about 3% by
weight of these compounds. These compounds are
normally present at a level that provides from about 2

ppm to about 200 ppm, preferably from about 10 ppm to

about-iOO-ppm,'of the compound in the wash solution at
recommended U.S. usage levels; and normally from abdut

- 30 ppm to about 1000 ppm, preferably'from about 50 ppm :

to about 500 ppm for European usage levels.

The ethqx?lated compounds of the present invention

'cahfbeEprepared by standard methods. for ethoxylating

amines, preferably by starting with a 2-hydroxyethyl
amine such as triethanolamine (TEA). The appropriate
amount of ethylene oxide is then condensed with the

¥



The | evel at whi ch the ethoxyl ated am ne(s) can be present in the detergent
conpositions herein can vary dependi ng upon the econpounds used, the
particul ar .detergent forrulation (liquid, granular) and the benefits
desired. ‘These conpesitions can be used as |aundry detergents, |aundry
additives, and laundry pretreatnents General ly, the ethoxyl ated am nes
caggbe included in an anpunt of from about-0105-to about 95% by wei ght of
the conposition, with the usual range being fromO0.1 to about 10% by wei ght
for the laundry detergents. In terns of benefits_achieved, preferred

‘det er gent conposiQTEﬂgfeiﬁeﬁbﬁﬁFmsﬁeFrBﬁiaﬁoép elkald mesad A®.8y .nei ght of
thefethogylated Q?ﬂPﬂNﬁ¢Sp@Ea§§§?ﬁ)eﬁ?ﬂti?@{é?th?gro?faslg%'Ehg LPesf h
preferred conpositions c rise from apou 0, abou 0 .0 o] ese
conpounds. These ﬁﬁﬁﬁgﬂﬁggpﬁrgrﬂg}ﬁﬁlEgepF§§BﬁFtéYeaeF§9§V¥F¥§F provi des -
from about 2 ppmaminésut PRE pptalpdegeeebdbf éthoxglattiohlpermreactioe

100 ppm of the c u [ h 20 n . e

| evel s, and norna? y fpgh1g%%u?eggaggﬁﬁ#gkgbgﬁgaféggaggﬁlqg%e?g§&8ﬁ§$%rom
about 50 ppmto abermulad® ppm for European usage |evels. Methods for Mking

Et hoxyl at ed Ami nes The et hoxyl at ed conmpounds of the present invention can
be prepared by standard nethods_for ethOXyIatin?éanines, preferably by

starting with a 2- hydPeayeengf ERhaZYiathoBs=t E/£{AnZEnBDamine (TEA). The
" appropriate amount of ethylene oxide is then condensed with the - 10 -

wherein E is the total number of moles of ethylene
oxide condensed (including hydroxyethylation), A is
the number 6f,moles of the starting amine, and R is
the number of reactive sites for the starting amine (3
for monoamines). _

A representative synthesis of ethoxylated amines
of the present invention is as follows:

Example 1

~ Dried triethanolamine (M.W. 149,89.4 g. 0.6 moles)
was catalyzed with 6.32 g. (0.0451 moles) of freshly
prepared 40% potassium hydroxide solution under
I\ : argon. Water was removed by stirring at 110°-120°C
under an aspirator vacuum for 0.5 hrs., then under
vacuum pump for 0.5 hrs. Ethylene oxide (EO) was then
added under atmospheric pressure with.stirring at
118°-130°C. After 5.6 hrs., a total of 917 g. (20.84
moles) of EO had been added to give a calculated total
degree of ethoxylation per reactive site of 12.58.
The ethoxylated amine obtained was a dark amber mobile
liquid. '



2- hydr oxyet hyl ami nes using an alkali netal (e.g., sodium pdta§siun)

hydri de or
am nes.

hydr oxi de as the catal yst to provide the respective ethoxyl ated
The total degree of ethoxylation per reactive site (n) can:be

det erni ned according to the follow ng fornmula: Degree of Et hoxyl ation =
E/(A X R wherein Eis the total nunber of noles of ethylene oxide )

condensed (i ncludi ng hydroxyet hyl ation),

- starti
am ne

ng ani ne,

(3 for nonoanmi nes).

of the present
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and R is the nunber of reactive sites for the starting
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removed by stirring at 110- 120C under an asplrator vacuumfor-0.5 hrs.

then under vacuug pugg

/| ene oxi de. (EOQ - was then added

under at nospheric pressured: :'stfrrlng at 118-130[err]. After 5.6 hrs.
total of 917 g. @20 490 eMO¥ e d béen’ added to gi ve a ‘cal cul at ed
total degree of ethogyulagt ls@ilpe:remo@mt icomnpatisors et . cdnductédxyhahed

Removal 1 Ant | - RedBRARARRn Tordde (ier St i on, cmmtediad e ar, aBst- 19

mmoles CaC03/11tre (7 grain hardness) (3:1 .
ca**:Mg**) and a temperature of 37.8°C (100°F). |
Soiled swatches were washed in the Tergotometer for 10
minutes and rinsed twice with water (1.19 mmoles
Cacosllltre - 7 grain hardness) at 21 1°C (70°F) for
2 minutes. : :

 65% polyester/35% cotton blend fabric was used for
the swatches. The swatches were 12:7 x 12.7 cm (5
inch x 5 inch) in size and were soiled by dipping in
aqueous slurry of local clay and subsequently baked to
remove the water. The dipping and baking was repeated
5 times. '

One wash employed 2000 ppm of a control liquid

detergent composition conta1n1ng the following
surfactants: ' '

Sodium C14-C15.a1ky1.
ethoxysulfate C 10.8

Ci3 linear alkylbenzene '
sulfonic aciad ' 7.2

C;27C;3 alcohol poly- '

ethoxylate (6.5) : 6.5

G, alkyl trimethyl-

ammonium chloride . 1.2

A ixg the nunber of nol es -of the\...

A representatlve syntheS|s of ethoxylated ani nes
£ 1 ad 7 - =1 ' ’ -

a



A Experimental Method 1. day Soil Renoval -

. Clay soil renoval conparisons were conducted in-a standard 1 litre.
Tergotoneter enploying water of 1.19 mmles [err]/litre (7 grain hardness)
(3:1 Ca++ :My++) and a tenperature of 37.8C (100[err]). Soiled swatches

wer espashed in tthe Tergotoneter for 10 mnutes and rinsed twice with water
(1. 19Ennnles [err]/litre - 7 grain hardness)1at-21.1[err] (70F) for 2

m nut es. 65% pol yester/35% cotton blend fabric was used for the swatches.
The swatches were 12.7 x 12.7 cm (5 inch x 5 inch) in size and were soil ed
by di pping in aqu?bomecen@rwysbfusedathel gamendetebgegtcoohpositdon butenove

the water. The di g h 5 S enpl oyed
2000 ppm of a coﬁ??%€g?aﬁ §ﬂ§h€ aﬂﬁ%F gﬂﬁgégg?ugﬁhggn?gF?Pn the foll owi ng
surfactants: Surfieither compos1tion contaxipgdneprtifadobright: Sal ky! :
7.2 | coh IT ® procy ) s x v K t th
et hoxysul fate h dud®. wakhé Iaﬁ@ab #mk¥eBeazess éh'tfi@%laq Honié
anno%?LL}cﬁlg$|3 ¥aun&rgxé1€ tign. After launger1ng, %h sw Qgc yt-

were dried in a mini-dryer. - .

- The swatches were graded before and after washing
on a Gardner Whiteness meter reading the L, a and b

coordinates. Whiteness (W) was calculated as:

= ZLZ - _40Lb
700 -
The clay soil removal performance of each detergent
composition was determined by finding the difference
in whiteness (AW) before and after washing as:

AW=W - W
after before

The improvement in clay soil removal performance of
the composition containing the ethoxylated amine was
measured as the difference in W values QA?W)
relative to the control compoSition.

N2 ' 2. - Anti-Redeposition -

Anti-redeposition comparisons were condui?d in a

5 pot Automatic Miniwasher (AMW) employing 1.19 mmoles

Cacosllitre (7 grain'hardness) water and temperature

of 35°C (95°F). Test swatches were washed for 10

minutes and rinsed twice with water (1.19 mmoles

Cacosllltre - 7 grain hardness) at 23.9°C (75°F) for

. 2 minutes.



A second wash used the sanme detergent conposition but also containing an
et hoxyl at.ed amine at 20 ppm Neither conposition contained optical

bri ghteners. The product washes approxi mated a conventional hone use

|l aundry situation. After laundering, the swatches were dried in a _
mni-dryer. The swatches were graded before and after washing on a Gardner
Whiteness nmeter reading the L, a and b coerfi3nates. \Witeness (W -was ;ﬁgg'
calculated as: W= [err] 40Lb 700 The clay soil renoval performance of
each detergent conposition was determined by finding the difference in
whit eness [err] -bef orAEtanl the AMWpotsigwace filledawith 6 litiesood. The

| mprovement in Glibers UdcH CEHG!|adESLGEHE Compoai BEOROEBOBE! £@ELEAN! 2 NiNg
e et hoxyl ated am ne was neasured as the difTerence_in val ues [err]
relative to the ({COn%ERl @rReRtalRing . 20: ppmj ethexplatedoamine as in
AT ASheP gL o seerybeadaon Indigfbten far 2,
vva?le\rNaan tenper“ﬁi’{m'ee%‘f” %g‘@? gf%‘f‘ir#?iﬂ?@ﬂ:“gﬁaggﬂgspﬁ& e washed for
10 minutes and rartsificial cbody hsokl £r1QQ. pdmnveteam| elehhkrt seil angrain
hardness) at 23.;Yfddm (B d8{1¥ Wadifén adadd - and agitated for- an

additional 3 minutes.- Three 12.7-cm (5 inch) square

test swatches (50% polyester/50% cotton T-shirt

material) were then added, along with two 80%

cotton/20% polyester terry clothes and two 27.9 cm (11

inch) square'swatches of 100% polyester knit fabric.

The 10 minute wash cycle commenced at this point. .

Following the rinse cycle,:the3test-swatches were

dried in a mini-dryer. Gardner Whiteness meter

readings (L, a and b) were then determined for the

three test swatches. Anti-redeposition performance

(ARD) was then calculated eceording to the following

. equation: ,
ARD = 75L° - 40Lb
700

The ARD values for the three test swatches were then -
averaged. The improvement in anti-redeposition
" performance of the composition containing the
ethoxylated amine was meashred as the difference in _
ARD values (A ARD) relative to the control composition.
B Test Results _

The results from testing the clay-soil removal

and anti-redeposition performance of'ethoxylated
triethanolamine (TEA) is shown in the following table:



After the AMN pots were filled with 6 litres of. water each, the detergent
conposition to be tested (control or containing 20ppnt et hoxyl ated am ne as
in clay soilrenoval test) was added and agitated for.2 mnutes. A
background soil mxture. (200 ppm- artificial body soil,-100 ppm vacuum

cl eamer soil and 200 ppmclay soil) was then added and agitated for an
addﬁLLanal 3mnutes. Three 12.7 cm (5 inch)ssquare test swatches (50%

pol yester/50% cotton. T -shirt material) were then added, along with two 80%
cotton/ 20% pol yester terry clothes and two 27.9 cm (11 |nch) square

swat ches. of 100%mminest er knltAﬁﬁhéIC The ;genbaute wagRycycl e g& ced
at this point. Fgllowi ng the ri cycle E st swat cheS were dr in a
m ni -dryer. Gard i teness 'readl 5 °f¥ atigR4d b) were then

determined for the three test swatches. Apék-redepdeeti on performance (ARD) .
was then cal cul ated according to the_follgg%ggsgﬂuatlon ARD 700 The ARD
val ues for the three test swatches were t aged. The inprovement in
antl-redep03|t|oﬁnykrfornance 0}49%he conp03|t50n cont ai ni dg6t he et h@xyl at ed
am ne was neasured as the difference in ARD yglues (A ARD) gel ativegt g t he
control conposition. B Test Result The results fromtesting the cIa? oi
removal and anti-redeposition per f or mance of Zthoxylated Frﬂethanolaﬁlne
(TEA) is shown in the foll ow ng table: 26 7.6 11.8

35 7.4 -

For comparison, PEG 6000 (polyethylene glycol
havzng M.W. of 6000) has a A w value of 4.9 and
a AARD value of 8.9.



Degree of ARD Type *i

MM\“H“‘“‘““ ‘M\l i on |erl reactive site (o) TEA 149" . I

11.8 35 : 7.4 For conparison, PEG 6000-
(poI yet hyl ene gl ycoI having MW of 6000) has a [err] value of-4.9 and*a .
[err] value of 8 1 CLAIMS 1. A water-sol,ubl e et hoxyl ated nonoani ne - \, '
conmpound havi ng oi | renoval /anti -redep05| tion properties and which
has the general formula N(L)3, wherein L represents [err] and wherein

each n is at |east 1.2. 2A wﬁt@%%lﬁtbl@%ﬁ%%ﬂlé&@xﬁémémﬂﬁérebﬂpbﬂﬁal n
is at | east 15. g ri‘pound ficcordl naql ci: én ei n Lerrl_ nis
from15 to 35. avzng clay sail removal/anti-redeposition properties
and which has the general formula - N(L),, wherein
-each- L represents —[(CHZCH 0): ]H and wherein
- -egelr n is at least 12. : -

2. A compound according to Claim 1 wherein eseh n
is at least 15. '

3. A__ﬁggmggund according to Claim 2 wherein eesek n
is from 15 to 35. o
- o/




