?Et hox—yl,l ated D am nes and Pol yam nes having C ay-soil
‘Renoval /Anti -redeposition Properties. The present application rga\t%@t?@
‘et hoxyl at ed di am nes and pol yam nes hayisng cl ay-soil : )

:fenpval / anti - redeposition properties when used in detergent conpositions. A
particularly inportant property of a detergent conpositlon is its ability
'to renove particulate ‘type soils froma variety of fabrics during
Jaundering. Pérhaps the nobst inportant farticulate soils are the clay-type
isoi I's.. Clay soil 'particles generally conprise negatively charged | ayers of
al unl Rggi l i cat es argky6lladdd djamirygerhd #®dlgrmmilmesy. cal cium which are

posi ti‘oned between angﬁgo%f%tpggipeﬁeép‘?apfgﬂiyle Yo S Oesh | ayers. A -

vari ety.-of nodel s ke osed” for conpounds I ch woul d have clay soil
renoval propertiesPrépertibelel requires that the conpound have two distinct”_
characteristics. The first is the ability of the conpound to adsorb onto

t he negatively charged |ayers of the clay particle. The second is the
ability of the conmpound, once adsorbed, to push apart (swell) the

negatively charged_| ayers so that the cl.a rii S 4k ive
force and cah be rSMoPEEEFS T‘H’g15\%1%%%/5?1@#9%%?%4%!%9%% gf"%‘@'—nggi %rermval

conpounds whi élyafpeesr Batingwoldy-actlorehovgly antiitredepoditionr erapeEt iRf yet hoxy

zwitterionic surfactants,di Sebhdoditions. Pat ent 4,301,044 to Ventler et
al . 1ssued No¥MPh&fed 72 dl%ﬂgé'%epreﬂs?eht ative of such compounds are those

having the fornmul & phetrichlaiiyr émporitent |priopertyCof- £2detergent qospesitions 1 or
oot e9e" O ah AR fnf ey 8 nk SaTERENALS i 5505, 100 & viridhy on
conposi tion ctabrdicai duripgl YaunderdngsviRerbaps the mast; impartant partigujate
detergent  ¢oi1s are the clay-type soils. Clay soil particles generally
comprise negatively charged layers of aluminosilicates and posi-
- tively charged cations (e.g. calcium) which are positfoned between
and hold together the negatively charged layers. |
" A variety 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 layers 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 appears to
work according to this model are the polyethoxy 2zwittertonic
surfactants disclosed in U.S. Patent 4,301,044 to Wentler et al.,
4ssued November 17, 1981. Representative of such compounds are

" those having the formula: ' '

1 23 ' ol
3

wherein Rl is a C“-Czo 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., fssued December 30, 1975 (detergent composition
containing polyethoxy zwitterfonic surfactant plus other detergent
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-2- surfactants); U S. Patent 3,925,262 to Laughlin et al., i ssued Decenber

.9, 1975 (detergent conposition containing polyethoxy zwitterionic -
surfiactants with detergent builders); U S. Patent 4,157,277 to Gosselink et ¢

al ., issued June 26, 1979 (4 pol yoxy- 5 al kyl ene zwi'tterionic
surfactants useful in detergent conmposi- tions); U S. Paterit 4,165,334 to
Cosselink et al., Issued August 21, 1979 (sulfoni u'mtype pol yet hoxy

zwi tterionic surfactant s). These pol yethoxy_zw tterionic surfactants are
general |y conpatible with other detergent su factants such as the nonionpic,

10 zwitterioni gtuielﬁ?a% fiyﬁ'sc pgRERt 3@%{@! toasla#lgﬂ‘lﬁ?‘t?ﬁ aﬂ. hes$fed

Wentler et al. p anionic surfactahts inter
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t he ? ed

t he | aundering cycle I S renove and suspen

in the wash wat ecowpatibdadpiddi othen detergent surfactantshsuehas she nepionic,
redeposited 26 zGPtteronfeand G ﬂdmi@rt p@%aylmﬂlevélf‘f%t inaiEdtdd in the
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detergent surfactants form the most- important class of such

15 materials for use in detergent: compositions, the lack of compati-
bjlity between these polyethoxy zwitterionic surfactants and
'anionic surfactants poses a significant hamhcap where part1cu'late
(clay) soil removal is desired. ' .

_ In addition to clay soil removal, one of the other properties

20 ment}oned_ 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
which is removed from the fabric and suspended in the wash water
can redeposit onto the surface: of the fabric. This redeposnedu

25 soil causes a dulling or "graymg" effect which is especially
noticeable on white fabrics. Because soil is normally hydropho-
bic, this graying effect is a particularly important problem for
those fabrics made in total or in part from hydrophobic ftbers,
e.g. polyester.

30 To minimize this problem, anti-redepositfon or whiteness
maintenance agents can be. included in the detergent composition.
Besides the previously mentioned polyethoxy zwitterionic surfac-
tants, there are a variety of other compounds which can be used as

_ _anti-redeposition agents. One class of agents are the water-

35 soluble copolymers of acrylic or methacrylic acid with acrylic or
methacrylic _acid-etﬁyiene oxide condensates "dfsclosed in U.S.



Besi des the previously nmentioned polyethoxy zwitterionic surfac- tants,
there are a variety of other conpounds which can be used as
anti-redeposition agents. One class of agents are the water- 35 sol ubl e
¢opol ymers of acrylic or -nethacrylic acid with acrylic or methacrylic

aci d-et hyl ene oxide condensates disclosed in US. Patent 3,719,647 to
Hardy et al., issued March 6, 1973. Another class of anti-redeposition
agents are theé cellul ose and carboxy- nethylcellul ase derivatives disclosed
in US, Patent 3,597,416 to Diehl, issued Auggst 3, 1971 (ionic conbination
of dodepyltrl- 5 nethyl phosphonlun1chlor|de and sodi um

car bo?yzet %;gel(l \Haeht . d3 g M?Stopﬂiﬁ?t ed, !5123t Q§§uécp Mepe 65 1873, iAnBLNEl
ugus an |-re ] consi.stin
ca?boxyrret hyl - cel9 GFBS at’rﬁé ﬁ{ﬁ#BQ%gtrq(?By?%ﬂtlsuFﬁgeé}'e ﬂeﬁf‘igtoﬁFea'b‘* carboxy-
conpounds has al smelthglcaldatbseo dprivatdees atisoldsedain iU.SedPptentt Bo587 416 to
I 10 I 4 .
?osganbre,cl2guedq%§p%£:ﬂa%%h ﬁB@gﬂﬁdﬁ.?§7é.§fﬁﬁ§e§§H pgﬁggﬂtOf ﬁ%ﬁﬁw?é%-
si ti ons havi n§ antmeth.\ehep!mpbomnammortqﬁ snd  sodiun acanhoxpne thydceliwilosezan
conprise a noni onigpgayky! H%QEH@@@!X ,688 ‘tachéeqn :etagl?o' yf‘stsPQ&yAﬁJﬁ' 4, 1970

quat ernary cationi,C sur acta a fatty, am de acta

anti - redeposition @QEM’?"BB@?&\?E" égﬁﬂﬁtﬂnslﬁt'@ﬂgﬁ’ﬁ ﬁl‘kakhﬂ‘ﬁthhﬁérémthﬁ'
Wi le effective t gelkbhgloseoand wam@e@bymbeﬁﬂoe@)rpomﬁﬁcm& ofaelmpolnds | K32l

o o e B oot AT FLfoeioe b, B, 1107
anti - redepo- $l_)t i elapesefilt :refﬁma'lhepmpemtest.hatSeEhdlfs arRatem_:rbﬂnEZB 044 to
paent . m xtures SASTSY J5Fhed GREBYG, 17 o Suffen UPCIBREY detebbhe SHRAE,
of the present insdtionsnhaving @otweﬂsposigdmp@nddslus@foul remvabtmnties '
CO”DOS'“O“S Whi C GhRERY E&lF Eé‘lﬁﬁr‘ise a nonionic alkyl polyethoxy surfactant, a
‘ : polyethoxy alkyl quaternary cationic surfactant and a fatty amide
15 = surfactant.

These anfi-redepdsition agents do have a number of signifi-
cant handicaps. While effective to keep soil 'suspended., these
compounds may lack additional clay soil removal- properties.
Moreover, as disclosed in the Diehl and Dean et al. patents,

20 mixtures of compounds can be required to achieve the anti-redepo-
sition benefit. To the extent that there are combined anti-rede-
position/clay soil removal benefits as disclosed in the Cambre
patent, mixtures of compounds are also required,

~ It is therefore an object of the present invention to provide
25 compounds useful in detergent compos1t1ons which provide parti-
culate soil, in particular clay soil, removal benefits.

It is a further object of the present invention to provide
compounds useful in detergent compositions which pfovide clay soil

~ removal benefits and are anionic detergent surfactant compatible.
30 It is yet another object of the presenf invention to provide
compounds useful in detergent compos1t1ons havxng anti-redeposi-
tion properties.

It is yet a further ‘object of the 'present invention to

provide compounds useful in detergent compositioﬁs which combine
35 - both clay soil removal and anti-redeposition propeétiés.



culate soil, in particular clay soil, removal benefits. It is a further

obj ect of the present invention to provide conpounds useful in detergent
conposi tions which provide clay soil renoval benefits and are ani.onic
.detergent surfactant conpatible. 30 It is yet another object of the
present invention to provide conpounds useful in detergent conpositions
having anti-redeposi- ‘tion properties. It is yet a furt'her object of the
present invention to provide conpounds useful in detergent conpositions
“whi ch conbi ne 35 both clay soil renoval and anti-redeposition properties.

4 These and furthergo0bject resent_ | nvention e herei rafter
di scl osed. BACKGROUNDN % *0""“‘9‘0 objeqls: 0fi theppresest; oinyepkios, ara
al., issued Janualere'&ila.ftéﬁﬁﬁ,sclimml oses oxyal kyl ated, acylated, alkylated,

carbonyl ated and ol efinated derivatives of polyal kyl enei mi nes, in

particul ar pol yethyleneinmnes (PEls). For the oxyalkylated der| vati ves,

t he al kyI ene oxide (e.g. ethylene oxi d@)SCK@RQUdadaHd ‘'with the poly- 10 :
' d _aﬂn a .

al kyleneimng in a r’rqj e raﬁdt@anS |
ratio of from1:1
Exanpl es [err] aﬂ.&lerﬁsqléﬁﬁ%dowwbhf@ﬁm agy ladmdanalkylated) csarbonylated
respectively, of aﬁ&hﬁi%aeéd dgeMivh BivesO on%aﬂ?flenJﬂﬁnQ? rfe Sdrticular
et hoxyl ati on cal cul at outmho ab h g.gfa % 8 Xqﬁroup%lper
reactive site, r@@ @%’FV "%%eﬁg§ 9 F%%&?fﬂy ahed Aerdvativesy t
di scl ose ‘et hoxyl atlk.yllqml yridoy(eagei ethyieneMoXidd)0Xs \M&actemaiﬁfthaltbdt peiyand
nuner ous di 1Y os BRI p d AT raFlg [ BFG A3 ¥p, (SRNY: ond Brerer-
teachi ng that theb'l:arim aoratigsef ufromsltletter §e0uls, Andngebheiethgrytatedalils ()
anti-static agenh?sclosed are Examples 1-0, and 1-0g formed by condensing 105 and
' 200 moles, respect1ve1y, 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 disclose ethoxylated polypropyleneimines
(M., 500) which have about 4 and about 8 ethoxy units per reac-
tive s1te, respectiver. -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.
U.S. Patent 2,792,371 to Dickson, issued May 14, 1957,
teaches a hroceés 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 4aa), about 8.5 (Example 5a) and about 15.5
(Example Bc) ethoxy units per reactive site. Similarly, U.S.
patent 2,792,370 to Dickson fssued May 14, 1957, teaches a process
30 for breaking petroieum emulsions with oxyalkylated 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 unfts per reactive site. See also U. S..
pateht 2,792,372 to Dickson, issued May 14, 1957, (oxyalkylated
35 higher PEAs used to break petroleum emulsions); U. S. patent




Preferred. ‘uses disclosed by this patent are as chel ating agents,

| ubricating oil additives, enulsifying agents, and cutting oils. U S
gatent 2,792,371 to D|ckson i ssued May 14, 1957, teaches a process for
rreaki ng petrol eum enul sions with oxy- 25 al kyl ated tetraethylene
pent aam nes ( TEPA). Et hoxyl ated TEPAs specifically disclosed include
t hose havi ng about 5 (‘Exanple 3aa), about 7 (Exanple 4aa), about 8.5
(Exanpl e 5a) and about 15.5 (Exanple Bc) et hoxg units per reactive site.
Sim Ig;l\y, U.S. patent 2,792,370 to Dickson IsSued May 14, 1957, teaches a
procede< 30 for b t t s e
t et ram nes (TETAS)Q% Eg? ﬁg Df’éoléggﬂ‘h:f\ﬁékéﬂ q@? y‘sligs)%é%km%hgg% ,d1§%%tkﬁg
7.5 (Exanpl e 4aa), telasines usedakmp ée%PEEFRJEaB(ﬁﬂ" iiﬁ nsJ¢Exanpl e Bc) et hoxy
units per reactive sitg, §$SGatehtot 1715278020 Rkdree’ 82, 8.5 H8skdd Or@bber 16

i ssued May 14, 195{97 O)éﬁlsc ate 0 Use s Q"ﬂagefﬁn&l‘gi"ﬂ um

emul si ons) ; U.
(oxyal kyl at ed 8§li et detergent rsuafraﬂmtu(se.cy tanhmeek am achydroxgalkydi emie in.a

(?ol El)a\t/vgtn ter 4d(},\t7 ér SZY%?*@&%%‘?%GPF?@C n oaﬁ fﬁgrgégﬂﬁﬁé acé?'ep%\g%hpurﬁk?aﬁts

(e.g. anionic) and a hydroxyal kyl am ne in a wei ght ratio of 100:1 to 1: 1'
The anine can havegtheyformulal 10 [ecr]l- 1 V\gerem [err] is [err] alkyl;
R2 is Hor CCl6 a ?kyl%zre[err] + [er] have ® carbon atonms; R4 is H or

methyl; m n, and o b)q.;to 3 and Al s bridgi ngg group such as [err]
25\/\hereinRjosH0r._t?1I; is 2 to 6; Isl&e%y?ggp|30to3
the sumof mto p being I tjo 5.5, and prefdrabl "!2 0 e al so Gernman
Pa\tsnt Docunent. 2,165, 900 tua Henkel , publ i $heN”July 5,
) (CHZFHO)OH
Re

15 wherein Ry is €,=C;¢ alkyl; R, is H or €;-Cy¢ alkyl; Ry + R, have
6-20 carbon atoms; R4 is H or methyl; m, n, and o, are each 0 to 3
and A is bridging group such as

. : 3
20 by, ——
A
. \ dy
. (CHZCHO) H
L \R P
25 4

wherein R3 is H or methyl; x is 2 to 6; y is 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
30 formed by the reaction product of a PEI with an alkylglycidylether
and ethylene oxide (2-hydroxyethyl moiety at each reactive site
when ethoxylated). _
' European Patent Application 42,187 to Koster, published
December 23, 1981, discloses detergent compositions having en-
hanced soil release and cleaning properties. These compositions
contain from about 2% to about 60% by weight of a detergent

35
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1973, which discloses a washing agent for graying prevention 30 formed by
the reaction product of a PEI with an al kyl gl yci dyl ether and et hyl ene* oxi de
(2- hydroxyet hyl noiety at each reactive site when et hoxyl ated). European X
Patent Application 42,187 to Koster, published Decenber 23, - 1981, discloses
det ergent conpositions having en- hanced soil release and cl éaning

properties. These conpositions contain froméﬂxnn 2%t 6 about 60% by

wei ght of a detergent . - 6 - surfactant (€. ani onic) and from O. 1@6to

1.2% by weight [ a :

wherein Ris a C%frka?%é\% SF . oa}qgﬁl‘gﬁﬁag?'aﬁ’b%a?é ?"? i?’nﬁ yv%{@

oxi de/ propyl ene cpolyeminesr rTh n0h@mtiee Has the formidad z are nunbers 10

such that their sumis from2 to about 25; n.is from1l to about 6; and mis - -
from1l to about 9. Preferred _Iya Lnes are those where-[err] is ethylene

oxi de, R2 is ethyl ene oxide, ®f2 or 3, mi to 3, and x, y, z, are

each 1 to 4 gith their sup-bei Ng “{Rs ).6 and 7 discl ose

et hoxyl ated N-hydrogenated tallow §15 . -&i am nes, where the
sumof x, y, and z are 7 and 12, respectively. 8#®™s. Patent 3, 838, 057 to
Barnes et al., issued Septenber 24, 1974, di scl oses toilet bars containing

th | at ed t |

ot sed RersparEth 38 PR thiﬂ&@?‘e Ry ed®: ethiens-
- pol ymer i ndust ri esideiprapylenet axideiay sentbeu gem ¥, Bndse atdsnomyﬂb@lrgd
quat erni zed Dfl s shaly otHaltetReA 8w s ﬁ‘d’n'] 2390 a \‘)9@ n'%fs LI"?o @d@ g,x

quaternary nitro supstltuent nis at |east 2;
is a conpatible gnaom is from 1 to about 9. Preferred poTyamines are those where

Rl is ethylene oxlde, R2 is ethylene oxide, n is 2 or 3, m is 1 Q.)

to 3, and x, y, z, 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, ¥, and 2 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:

1 | _ : U
+ _

- 25

| H(- -CHZ - CHZ-)anX

)X

™
-

30 wherein R1 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 Rl is a C8 - sz alkyl group
or the group: :

35 - - R!COO(SO)y-CHZCHOHCHZq
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Preferred conpounds are those where R is a [err] alkyl group or the group:
35 [err] where R is a [err] alkyl group and y is
fdom3 to 40. See also U S. Patent 4,179,382 to Rudkin et -al.,  Issued
Decenber 18, 1979; U. S. Patent 4,152,272 to Young, issued May Is 1979; and
Eur opean *Patent Application 2,085 to Rudkin*et al., published May 5 - 30,
1979, which disclose ethoxyl at ed quaterniz€d pol yam nes having [err] to
[err] alkyl or alkenyl groups attached t0 brie of the nitrogen atoms usef ul

f abri f R* ' I d
Comooe” 1 ono SRS RECE S 2L SARCBHAD SfCh ol e M i
et hoxyl at ed. PBBO( Ut-h§4 eﬂcéemtu"dé”HBZV\MgRudkimatoabf Assued esgmg 0‘{8.
enhance the de .t Uonsanﬁafe?,ttegtig[?rzgi g@rfduﬁﬂ Z{séégbm€nfe51§7§.h 4

antim crobial s, or ex ent rran, | ssued .
January 13, 195‘€T°P93" §‘*ﬂ¥%%¢§§@"8§iﬂaﬁo PMi‘r" et Sgued’“ § hed May
1971, Bsitish3g Pamut wh&le@i&crﬁel olcg‘latedlqﬁiﬂarﬁ@ied potyamines ﬁaﬁwﬁo
publ i shed May & % & Eﬂ Pate{]‘& 546 %ME |ss€e&25)egi rrber 22,
1970; and U. S CratBrtaasdd nPh [ ArBpR atte
DI SCLOSURE OF #tdms! Wlﬂ\lﬁbeiq)rsoﬁﬁnersnvent ion reI at es to a
wat er - sol ubl e et ho a §O
renoval / ant i -redep?s@ é&e ?%“3? gg&g'gg QWA& % S#%r%foﬁgm%% ng of:
1) ethoxyl at edtitingei rsd;ammr norsétfansmmd the rliker ¢anta sl fghtllyat ed
pol yam ngg havdiigxyiistedCPETS Jethylene oxide:PEI weight ratio of 4:1 or less)
. to enhance the deposition and retention of particulate substances
R, 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
_ Parran, fssued May 25, 1971; British Patent Specification
15 1,111,708 to Procter & Gamhle 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.

DISCLOSUR_E OF THE INVENTION
The present invention relates to a

water—soluble ethoxylated amine compound havmg
clay soil removal/anti-redeposition propertles
selected from the group consisting of: _
1) ethoxylated diamines having the formula:

2 _ o o1 .02 2, _n_ gl o2
R -n-r-n-r @Y, -w-rl-n-@)h,
L L L
1 ’ 1
X X X
or
| 1
(X-L-),- N - R' - § - (&%),

2) ethoxylated polyamznes havmg i:he formula-
! -4 I T
3 - (@AY, - (RY) - B-L-X],

and; (3) mixtures thereof



1 2 Jerr] and; (3) mxtures thereof -8- o0 0 0 . 0 o -0
wherein Ais -NC, -NcO-, -N-, -N, -AN, -CO, -0OCO, | " I <
I R R . R R R RO 00 -OC-. -CNG-, or -0-; RRis Hor :
Cl-C4 al kyl or hydroxyal kyl; R is lIinear, branched or cyclic C2-Cl2
al kyl ene, : hydroxyal kyl ene, aIkenyTeﬁe arylene or al karyl ene, and wherein
are excluded conpounds wherein R is ethylene;. each R2 is Cl-C4 al kyl or
hydr oxyal kyl , -‘the nmoiety -L-X, or two R together fron1the nolety -CH - -A
- (CH wherein A2 isQO0- orO- CHZ Or isQ or 2,0s is @ or 2, an )’

s 3 or 4, Xis H, Y nonI‘%'I{C gr , anlortc g&g&é or n\\xture gaereof R
is a p- f ol drhaddin/ A cirg -+ « atN¢ ach"liI tThe¢ls; T a"’co" Kane
hydr oxyal kane, al kene, arbmatid or al Karbmatid hydrocarbon; R4 is C-C, 2

al kyl ene, hydroxyalkylenét alkd&ylene Ré?ylenégor al k rylene, or a C2-C3
oxyal kyl ene noi ety haV|ng from-2 to 20 oxyal kyl ene units; L is a

hydr ophi lic ain h contains the pol yoxyal kyl ene noi ety

-t (R50) m( CH2 ZC»n] Nl erequRS is C3-C4 al kyl ene or hydrozyalkylene and m
and n are —OC- ‘C- or =U=: _

R

Y

R is H or'cl-c' alkyl or‘hydroxyalkyl; r! is

linear, branched or cyclic C2 Ci2 alkylene,

_hydroxyalkylene, alkenylene, arylene or alkaiylene, .
and whereln are excluded compounds wherein R~ is | -k,)
ethylene; each R2 is Cl-C4 alkyl or . -
hydroxyalkyl, the moiety -L—X. or two R together
from the moiety —(CHZ) —A (CHZ) - wherein

Az is -0- or fCHz-, ris 1 or 2, s is 1 or 2, and

2

r + s is 3 or 4; X is H, a nonionic group, an anionic
. group or mixture thereof; R3 is a p-fold multivalent
radical which is rhe_residue_of a- C,-C,, alkane,
hydroxyalkane, alkene, aromatic or alkaromatic
hydrocarbon, R4 is cl-c12 alkylene, - .
hydroxyalkylene, alkoxylene, arylene or alkarylene, or
a Cz-c3 oxyalkylene moiety having from 2 to 20
oxyalkylene units; L is a hydrophilic chain which
contains the polyoxyalkylene moiety
~1(R%0)_(CH,CH,0) 1-, wherein R® is
C3--C4 alkylene or hydroxyalkylene and m and n are
numbers such that the moiety (CHZCHZO)n
comprises at least 50% by weight of said
polyoxyalkylene moiety; for said diamines, m is from 0
to 3, and n is at least 6 when Rl is C,-C;
alkylene,”hydroxyalkylene, or alkenylene, and at least
3 when R1 is other than c2-03 alkylene,
hydroxyalkylene or alkenylene, for said polyamlnes, m
is from 0 to 10, and n is at least 3, p is from 3 to
8; qis 1 or 0, t is 1 or 0, provided that t is 1 when
qg is 1.



“nunbers su¢h that .the noi ety (CH2CH20) n conprises at |east 50% by wei ght of
sai d polryoxyal kyl ene noiety; for said diamnes, mis from0O to 3, and nis

zat | east 6 when R is C2-C3 al kyl ene, hydrozyal kyl ene, or al kenyl ene, and
at least 3 when R is other than C2-C3 al kyl ene, hydroxyal kyl ene or, .

al kenyl ene.; for said polyam nes~- fhis fromO to 10, and nis at least 3; p
is from3 to 8 qgis 1lor O t is 1or O, provided that t is 1 when qis 1.
-9- In use, the ethoxyl ated di am ne and pol yam ne conpounds are o

i ncorporated in detergent con%osi# ons,at .a |le elologml‘nr opg&w{lso. 05 to
about »95% by wei ght® 48eydbe r$958FY 13t e A S £ P YA I'on to the

et hoxyl at ed nigeesncdrpertaideinaletexgemposinpos i tieos fan ehtgvedophrfre® from about

1 to about 75X b g Qe Gon 28 08k §e r BHPHOL ¥t EK-A-2Y83418L i ONi C
or cationic a%b[°é‘¥gaé\%lt5 ts_%r,a%‘é agr%?n%f m9§<ture the?_gof. In addition.to these

det ergent surfact anf 3ddi¢Rndes hec@thoxygTared iﬁﬁﬁs?%eog&é?@éhé % J se.
e e

of “the presonit1PRYCHITERT FAIpFISs TR0 SBAIE to to,abouscAEF b NG Gopng
ani oni c det er gontorsio,f anianic, campholybics. 20 tterdoninsh eationic tdetergeiti eved
Fesul ti ng posSETTasRE, of miEE, SREPRETCS IR BaRflthns 5o thedd ABSRRSent )
are believed wsurfactants; hthaddetargent: compasdttaommeam dptionatllye compeisevel y
o oo | 1oLy 0 1 e, oy bihngne bf o pplamnb YT T tTe
| oses its cohesi velhengthonydated amines ofpthe present tinye pradde clay
s0il removal benefits while being anionic detergent surfactant
N compatible. At most wash pH's, it is believed that the mitrogen
' ' atoms of these compounds are partially prot‘bnated. The résulting
- posit'iv'elyl charged centers (and remaining polar nitrogea atoms)
are believed to aid in the adsorption of the compound ento the
negatively charged layers of the clay particle. It is also
believed that the hydrophilic ethoxy units of the 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
chafged 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 cdmpounds adsorb - onto the
suspended sofl, it becomes encased within a hydrophilic layer
provided by the attached ethoxy units. As such, the hydrophilicly
- encased soil fs prevented from redepositing on fabrics, in
particular hydro;ihobic_ fabrics. such as polyester, _duﬁn§ the
laundering cycle. | | | |

P et
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The anti-redeposition beneflts provi ded by these ethoxyl ated ani nes are
~also believed to be due to the formation of positively charged cent érs

~ which, together -with the renaining polar nitrogens, aidinits ]
adsorption onto soil suspended in the wash water. As nmore and nore of

t hese conpounds adsorb onto the suspended soil, it becones encased within a
hydrophilic layer provided by the attached ethoxy units. As such, the

- hydrophilicly encased soil is preventeddfj@m Redepositing on fabrics,
particul ar hydrophobic fabrics such as polyester, during the Iaunderingg;

- cycle. - 10 - E hoxyl a'ted Am neﬁtmlm&,mmsﬁéybl e ethoxylated amn
useful in deterg co resent, I nvent i.o re ect ed
from et hoxyl ated d éﬁ{‘&jﬁl aﬁt@&x mwges usefui‘ % t?eetergent

and m xtures mbmposiftians poévthqurgsehwmﬂéntion tare ;seéeethmgfrfour mulas, R1L --

can be branched i H3 (e.g. yc nost ~
preferably linear (e.gqg. &owl@zﬁm&&f 'gl—egedlk?jyeaﬁing
hydr oxyal kyl ene, al kenyl-ene, aFkaryl ermtbrmi»t}laes(thOf as previously

- For the ethggeigdgd di ami nes, the mini mum degree of ethoxyl ation required
for suitable clay soOi Lerermv I/a t|-redepop|t|on properties decreases on

goi ng from propyl ¥héheirreceding 98 » cappke Wéﬂ%’éﬁ‘ﬁg f or nul as,

hydrophilic chain L usually |st5' ' entlrely of  the

pol yoxyal kyl e’te, g. -rEﬁ ﬁ -CHZ%'-). cyclic (e.g -O—).
| or most preferab‘ly Tinear (e.g. -CHz-CH 'CHZ . v

-CH - -) ‘alkylene, hydroxya'lkylene. alkenylene. a'll:ary'lene or
oxya'lky‘lene. : e -
: : ' For the ethoxylated diamines, the
ln'lnimum degree of ethoxylation required for suitable cla,y soil ~
va'l/anti-redeposition properties decreases on going from '
- e propylene to hexamethylene.

In the preceding formulas, hydrophilic chain L 'usua‘l'ly
 consists entirely of the po'lyoxyalky1ene _ miety_'
~£(R°0) (CH,CH,0) ]-. The moieties ~(R°0) - and -(CH,CH,0) - of
the polyoxyalkylene moiety can be-mixed together or preferably
form blocks of ~(R%0), - and -(CH,CH,0) - moietfes. R® is prefer-
ably CH (propylene) For the ethoxylated polyamines, .
R m is preferably from 0 to = 5. For all ethoxylated
- amines of ‘the present invention, m is most preferably 0, i1.e. the
polyoxyalkylene moiety consists' enti rely of the. moiety
'-(CH CH 0) -. The moiety -(CHZCHZO) - preferably comprises at
1east : 85% by weight of the polyoxyalkylene mofety and most
preferably 1002 by weight (m is 0). -

* e



E-EtRO) (CH CH 0)J- The noieties arQO- and -( CH20)n- of the

pol yoxyakkyl ene noi ety can be m xed together or preferably form bl ocks of
*«(R 0 m and, -(CH2CH20),- noieties. R5 |Isprefer- ably C3H6: (propyl ene).

Izor t he et hoxyl ated pol yam nes, - mis preferably fromO to - 5. For

‘al | ethoxyl ated ami nes of the present invention,!InTis nost preferably 0,
i.e. the polyoxyal kyfgn@e prode@ing fofmilai, St Tan K 5@'&‘&}' cdatpauﬂﬂaenommwty

ST e v o Mot ObE U RS A ReE ST By 655 s
wei ghty(m I's 0). nclude~Ly~Cr~ Xky 1 -or--hydroxyalkyl esten tor ptheedigegups,
formia, X can bfbr‘é,fﬁf'% Y aEEIR! 0P TR AT IeUbE, LeSHegIPL] © 07O O o

m xt ure thereof ui ta noni oni ¢ or
hydroxyal kyl estBXtugss thepagf. gT"tﬁJﬂQ" Wﬂé‘hwyfmdatmmtﬂt hyl & Hbr

tivel t t
respectively; With regard to aﬂonﬁtxgwm, Pe. IOEncl S0)° Qe %}tgﬂa%ﬁé%d %

referred m)letyz rd,to
gr e suitable. rﬁ!ﬁ"f‘ia{baﬁ”ﬁvaeﬁrié é’?‘?@ﬁ 16 BrQHP 1% 03p- i sf%d!!% beep found
been found that tﬁllagfﬂle:qmregitag’ﬁ ofii autouwrgwops rﬁl‘loagli\;ee tbonﬁggjgigls rou s
roups can | Y L
gropgrtles pI’OVI (frxg 663‘ timp% aok ﬁtgt Sﬂ% 18’ ,&oﬂrfxtm if}af'rti)n?@oepﬂs fon
301 anionic gr oupxonqmrensomovfded byothe etbo&vhtedomimegr (Amﬁthlloﬁetrom 0
preferred properigges. A 39%anignfd §rr08§i and from moioégﬁﬁ{@”' ¢

groups and from I"oni c oups provid

most preferred pHBBﬁPQlR!?"?dQ%lHPf?"e& WRPW%# L] t]th) of from 80% -

-anl oni c groups amg from 10%_anféhilcogrélps andNrdnPNi C' - 9@ €3PS ‘)Vﬁdg.(;
| tabl e cl ayi ism I removali/ ant redego& t# ro&rt’.& Pre erre
xyl at ed onic grovRr; Ay ﬂﬁ?/e he, MO8 5 AR 5“965 ertiesao) HswalloHeH
~CHr 2 bJ(CH-C-2 mixture of from O to - 80% anfonic groups and from .20 to -

100% nonionic’ - groups provides suitable clay soil
removal/anti-redeposition propertfies. :
Preferred ethoxylated - : dfamines have the formu'la:

wherein X and n are defined as before, a is -1, and b is from
1 to 4. . -

For preferred ethoxylated diamines , - n is at least " 12
with a typical ‘range of from - 12 to - 42,

In the preceding formula for the ethoxylated polyamines, R3
(Vinear, branched or cyclic) is preferably a substituted C3-Cs
alkyl, hydroxyalkyl or aryl group;

Al- is preferably -2{:—; n is preferably at least - 12, witI; a

typical range 03f from 12 to - 42; p is preferably from 3
to 6. When R” s a substituted aryl or alkaryl group, q is



t 2H20n- N-2- H2-( H2)b-N a- c2CH20)n- X (H2CN20) n- X (6H2CH20) n- X

- wherein X and n are defined as before, ais 1, and bis froMI to
4. For preferred ethoxyl ated di am nes , nis at |least - 12 i
with a typical range of from 12 to 42. In the preceding .

formula for the ethoxyl ated pol yam nes, R3 (lixear, branched or cyclic) is
preferably a substituted C3-C6 al kyl, hydroxyal kyl' or aryl group; Al is
preferably -LN-; n is preferably at | east 12, with a typical r_,ange
of from 12 't 42, pls prefere?lglyfrothOG V\herlilkaRB a
substituted aryl y p bl y
preferably C2- cs"%ﬁé'}%’ﬁg i v\ﬁa ’Sib e?eraw FZ %E?g‘i%nlgkylmeg? aI Ii?s Zﬁ
group, and when @1k¥ %}dromlrmliepabalkwtzswmxyﬂ;;yhme?l % d q
is 1, R is preqgeh#, cix.a @ moi 8t oxnat;g re-
e e B S e
i
H These et hogylat ed miexarrb goafedalmywmrtmdbérmmeayammq:olyamfno
pr opyI eneOX| de der i xatl suc ( OC3Kb) c- NH2

CH3 - ~ (OC3 6)c (5(: NH2 wherein each ¢ is a nunber of from2 to
20.

-é:—(cans)-_unz |

o e ) |
Ho—+ 8- (Cp_)-hH -3& CH, )~NH
N-(CHg)-NH, | °"_@'. N(C3tig)-N, o

| ng-(csns)-miz .
15 '

These ethoxylated polyamines can also be derived from polyamino-
propy?eneoxide derivatives such as: o | -

~ wherein each ¢ is a number of from 2 to 20. ' ~




*13- The level at which the ethoxylated am ne(s) can be present in the

det er gent conp03|t|ons her ei n can vary dependi ng
-upon the ‘compounds wused, the particular detergent fornulation
¥(liquid, granular) and the benefits desired. These conpositions can be used
as laundry detergents, |aundry additives, and |laundry pretreatnents.
Cenerally, the ethoxylated am nes can be included in an anount of from
about 0.05 to about 95% by wei ght of the conposition, with the usual range
being fromO0.1 to abQut 10% by meight for |asndry detergents. In terns of

2bout 0.5 1o about 59 bihdPYrf 36 fen e, sk Geliated dMTntiRd E Denaresentein
i B\ée?t : 0?6 ébo-ur%lpl cthel ydetergeme cqmpegiatilousl meposirhl ons conprise- f ¢gun vary
ﬁorlrjral |y present ataéxf‘gﬁég {.%d;.{ %‘F%?&Wagm%%m Ptégp&%g?gémgout %599“
ppm preferably frdfermsbakiono(biauide aranmlanboandytheobenefitsodpsined.i nThese
wash sol ution at remghPEiss tan- beli3d8 iseVSJxﬁdryaaﬁlté?'géﬁ‘gﬁd ILH 9&&%&9

TR 1 o o e
et hoxyl ated coipourtss inéluded meaeﬂﬁounavmtrrm abait tlnosrtma?ﬁgti 1983 by fwd It
Condensi ng sut 1o, & tﬁ?h%ﬁgi%teﬁaiift&' 308 S8 S Bek P 7ol B‘e ahout
each reactive site J0% lyownsightyfari drfhdzeuppent;sr.l ale t&mnbfothetﬁqﬂeﬁlts
(r)n);!t g? I(Z E}h?nsggpgerﬁ&? as’sPréﬂeﬁ drleggp% WW@?&SE e cat al aH@'i about :
provi de the respect -\5e tor Rbavt a-'t’ed’}'arﬂﬂiﬂbt et'tQ)tQ;F'OXY ated 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 100 ppm, of the compound in the wash solution at recémmended
U.S. usage levels, and normally from about 30 ppm to about 1000
ppm, preferably from about 50 ppm to about 500 ppm for European
usage levels. )

| Methods for Making Ethoxylated Amines
The ethoxylated compounds of the present invention can be

prepared by standard methods for ethoxylating amines.

| - ~ There is preferably an initial step
U - of condensing sufficient ethylene oxide to provide 2-hydraxyethyl

groups at each reactive site (hydroxyethylation).

The appropriate amount of ethylene
oxide is then condensed with these 2-hydroxyathylamines using an
alkali metal (e.g., sodium, potassium) hydride or hydroxide as.the
catalyst to provide the respective ethoxylated amines. The total
degree of ethoxylation per reactive site (n) can be determined
according to the following formula:

Degree of Ethoxylation = E/(A x R)




degree of ethoxylation per reactive site (n) can be determ ned according to
the followi ng fornul a: Degree of Ethoxylation E/(AX R .~~~~~ -7 14 -
wherein E is the total nunber of noles of ethyl ene oxide condensed '

(i ncluding hydroxyethylation), Ais the nunmber of nples of the starting
amne, and Ris the nunber of reactive sites (typlcally 4 for diamnés, 2 x
p for polyam nes) for the starting amid -Cl ay Soil

Renoval / Anti - Redeyosi tion Propertles of Various Ethoviated Anlnes A

Si zerinmental Method 1. Clay Soil Rermoval Clay soil renpval conparisons

wer e conducveereinaEsdisnéhed tI°‘=I3|1t W"mtgtﬂfomlés é?ﬁ)IQi;thFmt er of 149

ggvggé ??gggéiﬂéggoﬁ&eﬁ%éa?(Hﬁdiﬁai M1t téixff@e;atuig of
e 0 wat ghes washe e, Tergotoneter for

nmi nut es and®t P%n§§ﬂi’?ﬁn 83 Wﬁﬁ%@&gr&ﬁ tirﬁﬂ%?%/?’?‘f R 187 grain

har dness) athélnﬁﬂ:éi‘OGE) reactive mittes (ypivd Vesterféd% cotton bl end

| ;ﬁgrb\gr\é\azoﬁ?f%ﬁ %ggdi p| ngaltf?}:g’uey} rr{ﬁvﬂ aﬁ]tzacq%i)}lizadzsu éleguzlntzﬁy

baked to renove the water. The dlpplng and baklng was repeated 5 tines. One
wash enployed R et ‘ ' d cont ai ni ng

1.

Clay soil removal comparisons were conducted in a o/

‘standard 1 litre Tergotometer employ1ng water of 1. 19
mmoles Ca003/11tre (7 grain hardness) (3:1
cat °Mg ) and a temperature of 37. a°c (100°F)
Soiled swatches were washed in the Tergotometer for 10
minutes and rinsed twice with water (1.19 mmoles
CaCO;/litre - 7 grain hardness) at 21.1°C (70°F) for
2 minutes. ' : .
65% polyester/35% cotton blend fabric was used
(Tinches X s'm-h¢9
for the swatches. The swatches were 12.7 x 12.7 cmi1n
size and were soiled by dipping in aqueous slurry of
local clay and subsequently baked to;remové the
water. The dipping and baking was repeated 5 times.
One wash employed 2000 ppm of a éontrol'liquid
detergent composition containing the following
surfactants:
. %)
Sodium C,,~C;g alkyl o
ethoxysulfate ' 10.8

C13 linear alkylbenzene

_ sulfonic acid - 7.2
Cy,-C;3 8lcohol poly- .

ethoxylate (6.5) 6.5

alkyl trimethyl-

C12
ammonium chloride 1.2

<



}AnDunut | Sodi um C 4-C15 al kyl ethoxysulf ate - 10.8 C13 | i near

al kyl benzene sutfonic acid _ 7.2 Cl12-C13 al cohol poly-
ethoxylate (6.5) 6.5 C12 al kyl trimethyl- amoni um chi ori de
.2 - 15 - A second wash used the sanme detergent conposition but also

cont ai ni'ng an et hoxyl ated ami ne at 20 pppx Neither conposition contained
optical brighteners. The product washes g%proxinated a conventional hone
use laundry situation. After |aundering, the swatches were dried in a

mi.ni <dr yer . weséa@ﬁ&fwﬁsmeﬁeeareﬂedsbﬁéoa&aeeea&t éi\mﬁﬁﬁEQGnoﬂu@ Gar dner

Wi t Eness nete readi n coordi nat es eness (W was
calculatedzx? 3% cqnﬁglnhﬂlB?WOﬁggﬂﬁylPﬁﬁdsBWFnPeﬂﬁvap BBMf or mance of each
det er gent conpesthenncomposiit bomi cedtbj{nédndpﬁ@chh6bdﬁ.§hﬁéﬁé¢3.I n whiteness

(W before a”fhé”;}féd&}@f%@&héé aég{‘ ¥\£ma a c%)?\?{égégggggltIS fore The

| mprovenent ih ¢l renoval orna e of cont ai ni ng
t he et hoxyl atuse alrramdvms:xbvacmeu- asAfherdianndeningi ntheyawasshea2\y

relative to ther&of{gl £RMRORiAL C8ryer. _
The swatches were graded before and after washing
on a Gardner Whiteneés meter reading the L, a and b
coordinates. Whiteness (W) was calculated as:
W= ZL_Z -_40LB
700 _

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

Aw=w -

after before

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

2. Anti-Red iti

; Anti-redeposition comparisons were conduced in a
5 pot Automatic Miniwasher (AMW) employing 1.19 mmoles
CaCO3/11tre (7 gra;n hardness) water and temperature
of 35°C (95°F). Test swatches were washed for 10
minutes and rinsed twice with water (1.19 mmoles
CaCO3/1itre - 7 grain hardness) at 23.9°C (75°F) for
2 minutes.



2. Antl-Redep05|t|on Antl-redep05|t|on conpari sons were conduced ipnab

pot Automatic M niwasher (AMN enploying 1.19 nmoles CaCO3/litre (7 grain
hardness) water and tenperature of 35eC (956F). Test swatches were washed %
for 10 mnutes and rinsed twice with water (1.19 mmoles CaC®/litre - 7
‘grain hardness)- at 23.9C (754F) for 2 mnutes. - 16 - After the AMN pots
were filled with 6 litres of water eathlbthe det er gent conp05|tron to be
tested (control or containing 20 ppm et hoxylated am ne as in clay soi

removal test) was, added ita ou soiL“%

m xture (200 ppn1%§%?F|Eﬁ§ A@@d?°§8.?°‘fo% gbﬁﬁvgeﬁan?cﬁéiﬁ il and 200
ppm cl ay scnwatmaseabhn thdcdetedgagtt eomposition &ddbathudtén m nutes.

ot orial ) wel SOTHEST AfcGontALATAY, 2R FRC BERSERIAYeA, Sn ester Lerry

cl ot hes ewmlQMEY2$°chﬁ¢@QHalet§§ﬁﬁcWé§ éﬂGQQOﬁﬁ Pﬂé§@§ﬁ T f2abric. The
10 m nute vapineyées S Cﬂrrﬁseﬁgaoahat Ebilpﬂh&EurEOk'z@‘U ppni he rl nse cycle,

oadi ngs (1 S5rAiC AT BPRF: oR1ac Lo PR Vegnum e losnes et 3t ches.
Anti - redepos200 oppmeclaynaodd) ( wEB) thea huaedcalndul mitaazcﬂa:h ramto the
‘following equal{ PflondT0: “hkhutd8iB tH%ee 12.7 cmAsqﬁ%re test
swatches (50% polyester/50% cotton T-shirt materzal)'
were then added, along with two 80% co%ﬁzgéi?%
polyester terry clothes and two 27. 9 cmj/square _
swatches of 100% polyester knit fabr1c. The 10 minute - o
wash cycle commenced'at'this point. ' ' '
Following the rinse cycle; the test swatches were
dried in a m1n1—dryer. Gardner Whiteness meter
readings (L, a and b) were then determined for the
three test swatches. Anti-redeposition performance
(ARD) was then calculated accordxng to the following

equation:

ARD = 7L, - 40LB
' 700

The ARD values for the three test swatches were then
averaged. The improvement in antiQredeposition
performance of the composition contain1ng the _
ethoxylated amine was measured as the d1fference 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 various
ethoxylated amines is shown in the following table.



~ The ARD values for the three test swatches were then aver aged. The
i mprovenment in anti-redeposition performance of the conp05|t|on cont ai ni ng
5,the et hoxyl,ated am ne was neasured as the difference in ARD values (A ARD)

“relative to the control conposition. B Test Results The results from
testing the clay-soil rermval and anti - re,de_p05| tion performance of various
et hoxyl ated amnes is shown in the folT 6w ng table. -17- Am ne*

Anm ne Degree of Tyge W.. Et hoxvl ati on 42] A
PDA .. x ; : - 3.26 2.4
6.2 W3 amifes. | Apihe Degred &5,. 8 .o 11.4 43

5.4 12 T¥paVDA M.W. Ethoxylation 4°W . AARD 313 3 ¢

- 16. $pRDA = propy! exgedi ami ne, HI\/DA = hexanet m/Jenedi am3ag For
conpari son, PEG 6000 (polyethylene glycol

6 having M W oj 6000) {aé a ' A2W
value of 4.9 and a A ARD val ue of 8.9. 18- O ai mé A wat e ol ubl e
et hosyl ated am ne conpound havi ng 13 6. 1 10.7
' ' 24 5.8 11.4
43 | 5.4 12.4
HMDA 3 - 13.3
6 - 16.4

PDA
HMDA

propylenediamine,
hexamethylenediamine.

For companson, PEG 6000 (polyethylene glycol
having M.W. of 6000) has a A W value of 4.9 and
a /\ ARD value of 8.9.



clay soil renov

y al /anti-redeposition properties selected fromthe group
conmﬂlllmﬂ " "l"hoxyl ated di anines having the formula: R2 . NRL -~ NR2
ANL L : WN R N R ~(R ""2R (L - L
L X X _ X or 12 (X-L-)2- N-R N- (R2)2 2)
et hoxyl at ed pol yam nes having the fornmula: * R~~~~2 R3 1q
- N-L-X3 and; (3) mixtures thereof 0 - 380- 0 0 0 - 0
0 li |11, U 1 111 wherein Ais -NC, -NCO, -NCN-,
-CN-, - OCN- == 2 -0CO, R R R R R RO - .00 'OC'EJ?
-CNC-, or -0-; I RRis Hor Cl1-C4 alkyl or hydroxyalkyl; RL is linear,™

branched or g£ycly L12 egen pswal.kyl en I Lene, . aryl ene or
al karyl ene, %%d %Cvé%?% §?£h§¥%| Egggg%g%ggénééﬁ\%\’%eﬁgﬂl oé%l@s/ ha%ﬁﬁﬁne.. each
R is O-C4 ey seilnyemesydy/apti-rrdeposition pxoperties R2 toget her form
the moiety -gd&dted ErémttBéSgroupee8nBidting o8 Or -CH2-, r is 1 or 2, s
is 1 or 2, and ' S .

1) ethoxylated d1am1nes having the formula:

2 o ol o o2 2, 1 o2
R -§-r-§-8 ) ®), -5-rl -~n- &Y,
L L L
! { '
X X X
or
(X-L-),- § - ’R' - N - (&%), C

2) ethoxylated polyamines having the formula:

;1 . 32 ' .
4 -
R, - [(A')q - (R, - N-L-X]p

and; (3) mixtures thereof

o) o o o o o 0
. . il i - N 0 ] N 1!
wherein A is -NC-, -NCO-, -NCN-, -CN-, -OCN-, -CO-, -0CO-,
I | 1 1 i {
R R R R R R

o) 00
i noi
-0C-, -CNC-, or -0-;

i .
R | _ o/

R is H or Cl-C4 alkyl or hydroxyalkyl; R1 is
linear, branched or cyclic cz-c12 alkylene,
hydroxyalkylene, alkenylene, arylene or alkarylene,
and wherein are excluded compounds wherein R1 is
ethylene$ each R2 is C,-C, alkyl or |
hydroxyalkyl, the moiety -L-X, or two RZ together
form the moiety -(CHz)r-Az-(CHZ)s—, wherein

2 . . .
A" is ~-0- or -CHZ—, r is 1l or 2, s is 1 or 2, and



* ¢ L
group or* m x

M19 9r + sis 3 or 4, Xis H a nonionic gr
ture thereof; Ris a p-fold nultivalent radical imm!”“&mu

I

1 esidue of a C3-Cl2 al kane, hydroxyal kane, al kene, aromatic or akkaronmatisc =«
R4 is C-Cl2 al kyl ene, hydroxyal kyl ene, al koxyl ene, aryl ene or
or a'C2-C3 oxyal kyl ene noi et;yy having from 2 to 20 oxyal kyl ene
units; L is a hydrophilic chain whichTont&i ns the pol yoxyal kyl ene noi ety
CH20)nl -, wherein R5 is C3-C4 al kyl ene or hydroxyalkylene and m

i ol SafdvpBl JihgaPylind A8 By BEHISHLE BadE ot helod 0 070 3

‘hydr ocar bon;
al karyl e€ne,

- [ (RSO m(CH2

~and n is at
al kenyl ene,
hydr oxyal kyl
nis at |eas
t is 1 when
propyl ene or
and n are nuf¥
by wei ght of

gcaup ermmutnra §hezeQ§:aR<yI16n@ mmmmwmegnmr
28di2h1! Eh31‘g“‘i‘:'i'1eRrés3.dgl e ha) &2 C%fﬂéﬁéoene

ene or alkenyl éne; for sal yam des,12n|'s

MO0 to 10, and

hyérowﬁékﬁnsm 9lkene, qrosnafl&r oF, alkaromaki®) provided t hat

STk s ﬁﬁa%‘&
asedeBobywnﬂk&ﬂﬁhenmomamatyav1ng from 2 to 20
oxyalkylene units; L is @ hydrophilic chain which
contains the polyoxyalkylene moiety
-[(R%0) _(CH,CH,0) ]-, wherein R° is
C3 C4 alkylene or hydroxyalkylene and m and n are
numbers such that the moiety (CHZCHZO)n
comprises at least 50% by weight of said
polyoxyalkylene moiety; for said diamines, m is from 0
to 3, and n is at least 6 when rl is Cz-c3

alkylene, hydroxyalkylene, or alkenylene, and at least

Hya&oéarboﬁ R? CaEPQy Mymand()(]a1n1l wherein Ris
j%&ynd aCéordln% Cla|n12 mhereln m

e'(

'3 when Rl is other than CZ-C3 alkylene,

hydroxyalkylene or alkenylene; for said polyamines, m
is from 0 to 10, an@ n is at least 3; p is from 3 to
8; g is 1 or 0, t is 1 or 0, provided that t is 1 when
q is 1.

2. A compound aécording to Claim 1 wherein R1 is
propylene or hexamethylene,

3. A compound according to Claim 2 wherein m and n
are numbers such that the moiety -(CHZCHzo)n-
comprises at least 85% by weight of said
polyoxyalkylene moiety.

Q%ast 85%
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—20—% A conpound according to Caim3 wherein Xis H 5. A .

' i to Cdaim4 wherein the conpound is an ethoxyl at ed _
mﬁm“ﬁﬂmﬂlmd nis-at |east 12. 6. A conmpound according to Claim1l *
nuthe cenpvbund is an ethoxyl ated polyam ne, R3 is the residue of a
C3-C6 al kane, hydroxyal kane or aromatic hydrocarbon; Ajs o -CN-; pis from

3to 6. 7. A conmpound according to-C2flm 6 wherein mis from®6 to 10. 8.

A conpound according to daim7 wherein mis O and n is at ‘| east 12.

4. A compound according to Claim 3 wherein X is H. ~

5. . A compound according to Claim 4 wherein the _
compound is an ethoxylated diamine, m is 0'and n is at
least 12.

6. A compound according to Claim 1 wherein the
compound is an ethoxylated polyamine, R3 is the
residue of a C3-c6'a1kane; hydroxyalkane or
aromatic hydrocarbon; A~ is '

o | L . - W/

] - - . |
-C?-; p is from 3 to 6.

) y | | - . . -

7. A compound according to Claim 6 wherein m is from
0 to 10. ' '

8. A compound according to Claim 7 wherein m is 0
and n is at least 12. '




