DETERGENT COVPOSI TI ONS The present application relates to cationic =
conmpounds having 5 cl ay-soil- renmpval /anti-redeposition properties \
when -ysed in detergent conpositions. A particularly inportant property \Q

a detergent conposition is its ability to (rermve parttcul ate Zy .SQIA

froma variety of fabrics during |laundering. Perhaps the nost ﬁgonaant
particul ate 10 soils are the clay-type soils. Clay soil particles

general |y conprise negativel y chaEYERGENTYe@POSITIANGN nosi | i cates and posi -
-tively charged cations (e.g. calciun) which are positioned between and hol d
toget her the negatively charged |ayers. A variety of nodels can be proposed
for conpounds which would 15 have clay soil renpoval properties. One g
nodel requires that the conpound have two distinct characteristics. The
first is the ability of the conpound to adsorb onto the negatively charged
layers of the clay particle. The second is the-ability of the conpound,

once adsor bed, t o pu3he grasent epplicptiamheaehatest toetationic conpougds haatyegs
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t he wash water. | ass of ¥ soll re i ch appears to
work according to #ﬁ‘i%‘gﬁ%lépm%ﬁsé iH8 -pol yet hoxy zwitterionic surfactants
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with detergent buil dc? ho}d together %he negatively charged layers.
A variety of models can be proposed for compounds which would
15 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 fis ‘the ab111ty of the
compound, once adsorbed, to push apart (swell) the negatwe'ly
20 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 zwitterionic
L surfactants disclosed in U.S. Patent 4,301,044 to Wentler et al.,
25 issued November 17, 1981. Representative of such compounds are
those having the formula: '

CH, 0 |
1 4" .(CH,) C-0-(CH,CH.0) SO,
R™ - N -(CH,),(-0-{CH,CH,0) 505
H

3 _ -7
30 wherein R1 is a Cw-(':20 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
surfactants); U.S. Patent 3,925,262 to Laughlin et al., issued
35 December 9, 1975 (detergent composition containing polyethoxy
zwitterionic surfactants with detergent builders); U.S. Patent



-2 4,157,277 to Gosselink et al., issued June 26, 1979 (C4 pol yoxy-

ene zwitterionic surfactants wuseful in detergent 2(1rrqzo:sa n %\lons)
yRatent 4,165,334 to CGosselink et al., issued August 214 A v i \‘.“’* :
ol T oni'um t ype pol yethoxy zwitterionic surfactants). 5 These

pol yethoxy zwitterionic surfactants are generally conpatible wth other
det ergent surfactants such as the nonionic, zwitterionic and arrphol ytic
types. However, as indicated in the Wentlgr. et al. patent, nost anionic
surfactants interfere with the particulate soil renoval perfornmance of
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whi Ch can be usadomit surfactants poses a s1gmf1cant hanchcap where particulate
15 (cIay) 'soil removal 1is des1red

In addition to clay soil remova1 one of the otﬂ’er properties
ment1oned in the Laughhn et ‘al. patents with regard to these
polyethoxy zw1tter1on1c surfactants is the abﬂ1ty to keep the
removed soil in suspension during the laundering cycle. Soil

20 which is removed from the fabric and suspended in the wash water
| can redeposit onto the surface of the fabmc. This redeposited
soil causes a dul'hng or “graymg" effect which is especially
not1ceab'le on white fabrics. Because soil is normally hydropho-
* bic, this graymg effect is a partmu'larly important problem for .
25 those fabrics made in tota'l or in part from h_ydrophobu: fibers, </
e.g. polyester. '

To minimize this problem, anti-redeposition or whiteness
maintenance agents can be included in the detergent composition.
Besides th'e'previous'ly: mentioned polyethoxy zwitterionic surfac-

30 tants, there are a variety of other compounds which can be used as
anti- redeposition agents. One class of agents are the water-
soluble copolymers of acrylic or methacryhc acid with acrylic or
methacrylic acid- ethylene oxide condensates disclosed in U.S.

~ Patent 3,719,647 to Hardy et al., issued March 6, 1973. Another

'35 class of ‘anti-redeposition agents are the cellulose and
carboxymethylcellulose derivatives disclosed in U.S. Patent



ant’i -redeposition agents. One class of agents are the wat er - ‘sol ubl e

copol ynerss of acrylic ofr methacrylic acid with acrylic or methacrylic N
aci d- eiryl ene oxi de condensates disclosed in U S Patent 3,719,647 to Har
et al~, issued March 6, 1973. Another 35 class of - anti-redeposition
agents are , the cel lul bse and carboxynet hyl cel | ul ose derivatives
disclosed in US.  Patent -3- 3,59-7;416 to Diehl, issued August 3,

1971 (ionic conbination of dodecyltrimethyl 3phosphoni um chl ori de and sodi um
carboxynet hyl cellulgse), and U S. Patent '3,523 088 to Dean et al., issued

August 4, 1970 (%”féﬁ' ;286! QP% hPD RYGLH A‘&gpfé 'ﬂ??f’f fEHé"éomH?ﬁanl:or? of
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cationic surfact a e frac T t i on
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agents do have a n | f1- cant handi ca ve to
keep soil susperd@, . Q%e@és‘%c aycé%buﬁ@f@“ﬂra?”ﬂ%'él@s-adé?%| Br%l Patendy

soi | renoval  puQpEs,08&sto Mdmeepr issiad Octsbepsad, 1980,hanPkrhbiscapsksDean
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obj ect of the present I nvent oVl é conmpourids usef ul ergent
composi tions whi @hfHtyvamidepspfactant ate soil, in particular clay soil,

removal benefits. These anti-redeposition agents do have a number of signifi-
cant handicaps. While effective to keep soil suspended, these
15 compounds may lack additional clay soil removal properties.
- Moreover, as disclosed in the Diehl and Dean et al. patents,
mixtures of compounds can be required to achieve the anti-
redeposition benefit. To the extent that there are combined
anti-redeposition/clay soil removal benefits as disclosed in the
20 Cambre patent, mixtures of compounds are also required.

It is therefore an object of the present invention to provide
compounds useful in detergent compoéitions 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 provide clay soil
removal benefits and are anionic detergent surfactant compatible.

It is yet another object of the present invention to provide
compounds useful in detergent compositibns having énti-redeposi-
tion properties. _

30 It is yet a further object of the present invention to
provide compounds useful in detergent compositions which combine
both clay soil removal and anti-redeposition properties.
~¥ . These and further obJects of the present invention are
hereinafter disclosed.

35



It is a further object of the present invention to provide 25 conpo
ul: 1n detergent conpositions which provide clay sorl renpval bene
re anionic detergent surfactant conpatible. It is yet another obhggt

o) h ~

1e” present

i nvention to provide conpounds useful in detergent

conposi tions having anti-redeposi- tion properties. 30 - dt s
further object of the present invention to provide conpounds usef
det ergent conpositions whi ch conbine both clay soil renoval and
anti-redeposition properties. These and f Ut ther objects of the present
invention are hereinafter disclosed. -4- BACKGROUND -ART U. S. Patent
3,838,057 to Barnes et al., issued Sﬂﬁiﬁﬂﬂ@@.&&, 1974, discloses toilet
barls OIcont ai ning - dl,hex\Haater 3,838,067 ntar Baenssoet @M , issoedSeptmber 24,
I ncl udi ng et yl e rol.zed o . . y el m

taught to be ue@%r als%cqtbﬁ%s d%ﬁ%e%ﬁié&ﬁ%?ﬁé agﬁt%ﬁ??r?er&%?%'&@'
as anti-static ammoniiumsof tcompougdagent nclviing: etetbryykted, quatuatarni@gdpPel s
have the far mulgyyétHpTeneidindier(@Ens | BRRbht Stod beOUBft1DliR ehet RitBRGent,

nitrogen substitue

unds
fits

yet
ul in

s from3, t d

t;-nis at |east 2; 1S fr to 40; a X_1s a
conpati bl e ani cﬁ?."t&*’ef ér“ldecP°é oumHStar)rgést h8%e2QhinséaRir i%‘ga. seftening
al kyl group or dgeatgr olissel&thoxylated quaternized PHIERWvewhisy €offulas a [ ERR
al kyl group. and y is from3 to g0. See.also U S Patent 4,179,382 t

Rudkin et al .,

i ssued Decenber {B, 1979; U 'S. Patent 4,152,272 to Yo

i ssued May 1, 1979; and HE—N——CH;—CH,-) HnX

10

15

(E0),
wherein R1 is a'compat?ble quaternary hitrogen 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: e : S
' . R'COO(EO)y-CHZCHOHCHZ-
vhere R' is a CB---Céé alkyl! group and y is from'3 to 40. See

_-also U, S. Patent 4,179,382 to Rudkin et al., issued December 18,

20
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1979; U. S. Patent=4,152,272'to_Young, issued May 1, 1979; and
European Application 2,085 to Rudkin et al., published May 30,
1979, which disclose ethoxy1ated quaternized polyamines having C10
to C24ma1ky1 or alkenyl groups attached to one of the nitrogen
atoms useful as fabric softeners. :

U.S. Patent 3,671,305 to Brown et al. issued June 20, 1972,

s)

ries,

2

0
ung, -

discloses zwitterionic monomers which form polymers used to treat
films, sheets, and filamentary materials so as to give them a
durable, hydrophilic, anti-static, anti-soiling, soil releasing
finish. These monomers have the formula:
il 4 -
HZC = C(R°)-C-Z-A-(0-A)n-¥ -A'-R-0

wherein n is 0 to 10; Ro'is hydrogen or methyl; Z is oxygen or
<NH-3 A can be a C,-Cq alkylene ‘group (e.g. ethylene) when n is
1-10; R' and R? can be C;-C, alkyl; A’ is €,-C, alkylene; and R
can be SO,. C ' o

a

-



Eur.opean Application 2,085 to Rudkin et al., published Ivay 30, 20 1979
whi ch di.scl ose et hoxyl at ed” quat erni zed pol yam nes having [ERR] to [ERR]_

al kyl & al kenyl groups attached to one of the nitrogen atons useful as
fabric softeners. U S Patent 3,671,305 to Brown et al. issued June 20,
1972, discloses zwitterionic nmononers which form polyners used to treat 25
films, sheets, and filanentary materials so as to give them a durabl e,
hydrophilic, anti-static, anti-soiling, sgil releasing finish. These
nmononers have the formula: [ERR] wherein n7i$ 0 to 10; [ERR] is hydrogen or
methyl; Z is oxygen oOf-« Ng-; , be | ]
ethylene) when n is =_- - ; = .
al kyl ene; and R cé‘rﬁCBQSQSERFq-POBwerS uSeftlll S.s F!atnderts 31r67ﬂhé$0m'ddac8mmowf et

2l g sued June 2Run-487ehs . dIHRkOBSOUER LOREF< SEINLI AT UPGFLR oyt e

producti on of non-woyens ese Cco consist esse
about 5 to about %@%8‘! QUWOMP"H@& h@"t%et"ﬁ)lfﬁmlda 5 .
[ ERR] wherein5 R is hydrogen or met hyI i 8 oxyg n or -NH; [ERR] is

et hyl ene, propyl ene, 2-hydroxypropy ﬁ_ e ykene; [ ERR] 10 |
and R4 are alkyl; [ERR] is 1 to 4; [ RRFA Eﬁ@zﬁﬁ ERR]; and from

about 10 to about 95% by. wei ght of a hydroxyacrngte such as a pol ygI ycerol

acryl at e/ met haCfWJlfétrQ'lﬁ'aR" n{l‘ tH]/@r&ﬁnmblrame{ R Al heloh &12
hydrogen or net hé/ 1 \é roge or r'ox %/ [E 0 vvhen_
R' is hydrogen or Wt]ﬁ’iﬁ Pé%}' A% RW"@H&P@% °§n%1'aﬁs Q’@'PQOEXJEAE: 3

10 and R4 are alkyl; ny is 1 to 4; and X~ is 503 or CO2 s and from
| about 10 to about 95% by weight of a hydroxyacrylate such as a
— . polyglycerol acry1ate/methacny1ate having the formula:
R' q R"
HoC = € = C-0-(CHy-CH-(CHyIn,-0-Jn

15. wherein R' is hydrogen or methyl R 1is hydrogen, methyl or

‘hydroxy; ny is 0 when R" is hydrogen or methyl (e.g. an ethylene
group); and ny is 2 to 4.

U. S. Patent 3,301,783 to Dickson, et al., issued January 31,

1967, discloses oxyalkylated, acylated, alkylated, carbeny1ated

20 and olefinated derivatives of polyalkyleneimines, in particular

polyethyleneimines (PEIs). For the oxyalkylated derivatives, the

alkylene oxide (e.g, ethylene oxide) is reacted with the poly-

alkyleneimine in a mole ratio of from 1:1 to 1000:1, and

preferably in a ratio of from 1:1 to 200:1. Among the ethoxylated

25 PEls disc]osedlare Examples 1-07 and 1-08 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 ethoxy groups per reactive site, respectively. See also

Examples 27-05 and 27--06 which disclose ethoxylated polypro-

30 pyleneimines (M.W. 500) which have about 4 and about 8 ethoxy

units per reactive site, respectively. Amongst the numerous

disclosed uses of these polyalkyleneimine derivatives is a

teaching that they are useful as detergents, softening agents, and

anti-static agents. Preferred uses disclosed by this patent are

35 as chelating agents, lubricating oil additives, emulsifying
agents, and cutting oils.




a——raae e e

U S Patent 3,301,783 to Dickson, et al., issued January 31, 1967,

di scl oses oxyal kyl ated, acyl ated, al kyl ated, carbonyl ated 20 and

ol efi J derivatives of polyal kyl eneimnes, in particular : Tt

pal yet gnei m nes (‘PEIs). For the oxyal kyl ated derivatives, the al kyl ene
oxi de et hyl ene oxide) .is reacted with the poly- al kyl eneim.ne in a
nole ratio of from 1:1 to 1000:1, and preferably in a ratio of from
1:1 to 200:1. Anpong the ethoxyl ated 25 PH s di scl osed are Exanples [ERR]
and [ERR] formed by caondensi ng 10 )20 200 I - C er of gyhyl ene
oxide with a 900 M. \M-SpEiPatenfe 4 ' : SHE O
about 4.5 and abeethdd eahﬁmessorws bﬁakﬁs@cpemhum eemulespra:twmal Yxy-See

DT onel M nes. (W%W@ﬁk R AR G S‘ted“"*mﬁg‘ef"’

‘reactive site, speebficallwdigclosedrivalude those hh‘(}r’l’ﬂr%h%'toﬁ }‘%Qe
e et er gents, F’éwn“"ﬂ‘%vm’v’es"é’ﬁ'{f-i{gai e sa”ata"ahe”m emggfs“'
di scl osed by thi . %‘3 t&gxy ‘é{gtscHETaf'?aﬁ&W%g%h 3 Pr a’tq‘hé oi |

addi tives, emlmitbyt i2g792,370sto icksont issogd dalysl4, 1957- teacses Pareqess
2,792,371 10 [}?'kso(?'galpﬁgsﬁiﬁ%lewﬁy eﬂlﬂhmﬂr?%rtl{ %@3?@’]3%8@ ﬁy]ef"gr

br eaki ng petrol eument

tetra
pent aam nes (Tm&)‘am'meEt ﬁWﬁSbt‘él]UdFEP@%%é@VF i‘Q:&PP‘yt i §C&E€5g‘§§ & 3ad)ude
EE)C(’SE IhaVISn) % 85 VEKa('Blaﬁl 3@al),a}a)5 aboﬂbﬁwt(ﬁxaﬁ )e #da)abowth018.58. 5
anmpl e 5a) an anpl e Bc) etho unl Ve, Si
Simlarly, US. %BSC%Qf(t LA Eg 1) %}a%fp SE%Q?#O f.heac%es a
process for br eaﬁategtpé;?r%l,ﬂﬂmtmﬂhskms mssdedoldgoal Wyl dﬂéli. tloxpaVkyl ehed <
tetram nes (TET c ngk d4hgge n 9 5e,,@1gﬁg§@ | §,382) patéht
about 7.5 (Exaﬁghhﬁag ﬁs'; %sgtgtq% 3"@3‘“ PEﬁJa %\Im n;j a ou_‘t 6. 5 P
,792,369 to Dickson, 1ssued May 14, 195 (oxyalkylated diethylene
15 tr1am1nes used to break petro'leum emulsions).
U. S. Patent 4,171,278 to Andree et a'l., 1ssued October 16,
' 1979 ‘discloses "cold water detergent compos1t1ons ‘containing a
detergent surfactant (e.g. anionic) and a hydroxyalkyl amine in a
| weight ratw of 100: 1 to 1:1. The amine can have the formula:

20 Rl—gﬂ — ' CH-Rp -
0(CH,-CHO) H Ry
| | ””,,(CHZCHO) H
R _ A—N
4
- _ . \\\\‘~(CH €HO) . H
25 o - | N /

. _ _ 4
wherein R1 is C1 (:16 a1kyl 2 is H or (21—C16 alkyll; Rl + R2 have

6-20 carbon atoms; R4 is H o_r_methy1 m, n, and o, are each 0 to 3
and A is bridging group such as '

R :
13 '
-

30
W J
(CHyCHO) H
R4
35.

whe'r_'ei_n' ,R3 is H or methyl; x is 2 to 5 y is 1l to 3 and p is 0 to



(Exanpl e Bc) ethoxy units per reactive site. See also U S patent
2,792,372 to Dickson, issued May 14, 1957, (oxyal kyl ated hi gher PEAs us
" to break petroleumenulsions); U S patent 2,792,369 to Dickson, i.s@
May 1 1957. (oxyal kyl ated di ethylene 15 triam nes used to break
petrol eum emul sions).- U S Patent 4,171,2%8_to Andree et al., issued
Cct ober 16, 1979, discloses cold water detergent conposi tions containing a
detergent surfactant (e.g. anionic) and a hydroxyal kyl am ne in a wei ght
ratio of 100:1 t@;1ithe suffof mnio@ beinghiveo B5h6, famdnpleferdily 1 to 2. See

[ERR] 25 wherei naﬁgﬂ%ﬁﬁ' pERRE %&nt Efmﬁ%ﬁﬁmﬂke{ Eﬁﬁhsg@hf( ]Ye Lach

[ERR] have 6-20°C n-at ons
0to 3 and A is BPT3gi wtgcgrdupcmem as v@dwtnera]geets mer@ramfmrevesltwmr

gglt Eél ) ?0'2 § tggﬁnedyw ;hg ﬁé%c?ionaﬂﬂodﬁctsofoatlf{ldéirtrtrgﬁn %;tkséf?y ‘i’&?l@fthfi"to p

2,165,900 to Henl?@‘? ﬁb&{ﬁ"ﬁswﬁ‘%(ﬂt gyém":{wy? pHieth ak S%‘F"oﬁ%‘tivﬁ/aéﬁﬁﬂ

_ agen]t kff)rl graéi Ing pr &hevd | p&reformdr&ily tmeﬁmgtw}ﬂah prdrhtdb_s@f deﬁi'bemth
an a Ci - et roxyethyl |et

an zegs?/t e)y ?h@s’t%s h%laﬁg?o ﬂﬁos(rt%ﬁrﬁé T t@ﬁ {Iﬁ‘i ai'ﬁﬁ@

det ergent conpospi gty %‘I’i\aweécﬂﬁiés(ﬁwh@%nmdﬁ@ﬂ Meegftbrm&imlt'nfg" 1

slightly ethoxyl getedsH! ao(@mbué@%eoueﬁﬁamn Vu%ughéténmrp dff pardicatess)
t o enhance the de |t|ona retenti,on af §ICU te su getaggaps%ch as
are

antim crobi al s. apgﬁ.s éﬂ‘é Se an erbgfé eﬁB OF sramp
i ssued January 31439 686 7o RarSan Passued 3J£ﬁﬁr:8533,td970’ar as, Ratentd

May 25, 1971 30%dd,BSP tB3!Pd¥ran, issued May 25, 1971: British Patent
s N Specification 1,111,708 to Procter & Gamble published May 1, 1968,
N 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.
DISCLOSURE OF THE INVENTION

The present invention relates to detergent compesitions which
compri se frbm_  0.05 to 95Z by weight of the conposition of water-soluble

cationic compounds naving clay soii removal/ anti-redeposition
properties. These compounds are selected from

ethoxylated cationic polymers which comprise a polymer
backbone as hereinafter defined, at least 2 M groups and
at least one L-X group, where M is a cationic group
attached to or integral with
- ~ the backbone and contains an N positively charged center;
\\/ : and L connects groups M and X or connects growp X to the
: polymer backbone; wherein X is a nonicnic group selected
from H, C;~C,4 alkyl or hydroxyalkyl ester or C,~C, alkyl or
hydroxyalkyl ether groups; L is a hydrophilic
chazn consisting of the polyoxyalkylene moiety

[(R 0) (. 2GL0), -, wnerein E® is C3=Cy
alkylmeorhydroxyalkylene, m is from 0 to 5 and n is a number
of at least 3 suchthzr the moiety -(CH,CH,0) - comprises

at least 30% by weight of said polyoxyalkylene moiety.



Specification 1,111,708 to Procter & Ganbl e published May 1, 1968, U.S.

ent 3,549,546 to Moore, issued December 22, 1970, and U.S. Patent .
"'542 to Hol derby, issued Decenber 22, 1970. DI SCLOSURE OF THE ™4«

i1 ON The present invention relatesto detergent conpositions which
conprlse from 0.05 to 95% by. melg%t of the conposition of

wat er - sol ubl e cationi c conpounds naving clay soil renoval/
anti-redeposition properties. These conpounds are sel ected
from et hoxyl ated cati oni c. pol yners-which conprise a pol ymmer backbone as

hereinafter defimedadatildindo 2hd Watiphie¢otip , ¥he ldekegigemit, Where
Mis a cationic _grou t.t ach nte I kbone an

contains an [ER 6’05%%]\?@%/%3’}{%& OB Is% fr?c?n{ Q%n??& %3 l?ﬁ‘g and X
or connects growf Xheo compasdition dfack memdoniicsr @nioniics ampdwilytiic.gr oup

sel ected from HaliERA-saldod, Ur AN ladeotgedit Murda@ant! oy of
hydr oxyal kyl et her: groups ' is a hydrcgﬁnhl l'1'c Chain consistin of t he

pol yoxyal kyl ene "HFt5R [qﬂ%ﬂe°f whérbiadaition it [these getRrg
hydroxyalkylenesuﬁfactdhtsn(tuendiﬁsrbanh::ampusﬂm&mnoham:dpﬁiﬂnailsuch

that the noiety = lys%org}rdr%%s o d ?}&t@% tdeq__f

pol yoxyal kyl ene ety M a e ca ioni € conpounds t he
det ergent conpodiuilglerf urt her conprlse from1lto 75% by wei ght of the

conposi tion of a nonionic, anionic, anpholytic, zwitterionic, or cationic
det ergent -surfactant .or m'xture thereof. In addition to these det er gent
surfactants, the detergent conposition can optionalty conprlse fromO to

80% by wei ght of a ¢ &/a¥%8Hic compounds of the present invention provide clay
soiI removal benefits while being anionic detergent surfactant
compatible.1_It.is.believed.that the positively charged cationic
groups cause adsorption of ‘the compound onto the negatively
charged layers of the clay particle. It is also believed that the
hydrophilic ethoxy units ‘attached to the compound swell the clay
particle so that it Toses its cohesive character and is swept away
in the wash water. e -

_ The anti-redeposition benefits provided by these cationic
compounds are also-believed to be due to the positively charged
~cationic groups which cause it to be adsorbed onto soil suspended
in the wash water. As more and more of these compounds adsorb
onto the suspended soil, it becomes encased within a hydrophilic
layer prov1ded by the attached ethoxy units. As such, the
hydrophilically encased soil is prevented from redepcsiting on
fabrics, in particular. hydrophobic fabr1cs such as polyester,
during the laundering cycle. =




bui |l der. The cationic conmpounds of the present invention provide clay soil
renoval benefits while being anionic detergent surfactant conpatible. I N
is believed that the positively charged cationic groups cause adsorpti :@
of the conpound onto the negatively charged layers of the clay - /
particle. It is also believed that the hydrophilic ethoxy units attached to
the conmpound swell the clay particle sogthat it |oses its cohesive

character and is swept away in the wash water. The anti-redeposition

benefits provided by these cati oni'c COFRIYRIS PBY e SO believed to be due
to the positively chaﬂ_%ed catlo O'U'Fr'vm'rrt?r‘ﬁ“a'use it to be adsorbed .
onto soil suspended i ANen¥_LREIP \Hﬁl%rcat M Cnpe YMaRS Gfolthe (ﬁreﬁﬁgsén%%nds
adsorb onto the syemsrideda olimeri badibondpateTeazetl Migrbips andjlyad:r m@ﬂﬁ bfe

| ayer provided b the att che hoxy. niis

nyerophi 11 cally okchstauBoiherein, VS S YeatfBhis orawt aLHedRRd th, Fapteszal |,
particul ar hydr opwdbh cthef bankbore; Suih aasnomeissgmup deléatgdt froml dherdproumg
cycl e. -9- Cat yeer g, The.gva ol bl he .
Y esent i nvent i on oSt VEFLR, Teg-Ci0 BlyI0 0 e[ BleTRLF Plak U dihel

| east one L-X gro8p®“Rffierein Mis a cationic §ibub aiﬁtéch’éﬁ(ﬂmbhﬂr‘cl rﬁhégli‘al

with the baCkbOﬂecoﬁhdc&fﬁg RPGUPEMCarglr X Ugr genret iy Xr eanthé ol iveiP bekbohet | NG
of H [ERR] alkyl or hydroxyal kyl ester or ether groups;
and L is a hydrophilic chain connecting groups Mand X or connecting X

to the pol ymer backbohe. d@Siuled i mece ey eite ddVan t'&fdly R ){,f;%rkglgackaﬁggﬁrs
tO

refers to a polynggig i fhdr £0 ng at | east two unlts an
groups Mand L-X are a?paﬁ]efj tz)m“es'! g°°mp‘-’151n8 at least two -

O units and to which groups M and L-X are attached to or
integral with. Included within this term are oligomer backbones
- (2 to 4 units), and true polymer backbones (5 or more units).
- As used herein, the term "attached to" means that the group
" is pendent from the polymer backbone, examp'les of which are

_represented by the fonqmng general structures A and B:




integral with. Included withi-n this termare oligomer backbones (2 to 4
units), and true pol ynmer backbones (5 or nore units). As used herein, the

t "att ached

to" neans that the group is pendent fromthe polymer ™4

b jone, -exanpl es of which are represented by the follow ng general
structures A and B: - 10 - [ERR] 5 As used herein, the term"integral
with" neans that the group forns part of +the polyner backbone,

examples of which- are represented by the follow ng general

and. 0: 10 . _[ERRleny.pdlﬁﬂe? backbone can be used as
as the cationic 15 _ .polynmer formed = is wat er - sol ubl e and has
clay ~ soil renoval/anti-redépogitron prOpErtTEs— Suitable pol yner

backbones can

t he pol yet hers,
pol yacryl at es,
pol yet hyl enes,

be. derived fromi the ponﬂret%anes, -the polyesters,
the polyam desf the polyimges, .
the polyacryl amides, the polyvinylethers, the 20
~the polypropyl efies -and |ike. polyalkylenes, the

pol ystyrenes and .1i ke pol yal karyRenes, the polByal kyl eneani nes, the

pol yal kyl enei mi

pol ydi al | yl am neg, theagﬁgyvrn | pyri.di nes,

nes, Ad@se@®névkity, amd esm 'Iih??%%ggﬁthy! B CSat! glge group

yam notriazo

pol yvi nyl ~ al cohola™EhPaghki Afpothfur BYAYBRE s bagkhong, x esamal esheafoothichs are
M can be any conmemreddntedclyl ohé FolitewingVdunehaC QERidtaPss TNaky QIuat ernary), -
positively char ged center. The guat ernary positively charged :
center can be represented by the follow ng general structures E and F:

[ERR] 30 ParW@i cularly pr efer:r'E'd'f'.(h‘g'rD

15

20

25

30

35

1 y
X X

" Any polymer backbone can be used as Tong as the cationic
‘polymer  formed 1is watEr-SOIuble " and has clay soil
remOVaI/antiTredepqsition'phdpertjés.'_Suitable polymer backbones
can be. derived from the polyurethanes, the polyesters, the
polyethers, the polyamides, the. polyimides, the
polyacrylates, the polyacrylamides, the polyvinylethers, the
polyethylenes, the polypropylenes and 1like polyalkylenes, the
polystyrenes and like polyalkarylenes, the polyalkyleneamines, the
polyalkyleneimines, the polyvinylamines, the polyallylamines, the
polydiallylamines, the polyvinylpyridines, the polyaminotriazoles,
polyvinyl alcohol, the aminopolyureylenes, and mixtures thereof.

M can be any compatible cationic group which comprises an Nt
(quaternary), positively charged center. The gquaternary
positively charged center can be represented by the following
general structures E and F: :

N AW

]
E F
Particularly preferred M groups are those containing a quaternary
center represented by general structure E. The cationic group is

preferably positioned close to or integral with the polymer
backbone.

structures C

ong

»~

t he

ups arh-thefrcontaining a quaternary

L



center .represented by general structure E. The cationic group is 35
preferably positioned close to or integral wth the polyner
backboqé The positive charge of the N centers is offset by the
appropriate nunber of counter anions . Suitable counter anions include
[ERR] and the like. Particularly preferred counter anions are d and Br. 5
X is a nonionic group selected fromhydrogen (H), CL-C4 al kyl or

hydr oxyal kyl ester or-ether groups, and m xtures thereof. The preferred
ester or ether groups are the acetate ester lamd nethyl ether, respectlvely

The particularly preferred noni onlc roups .are H and. t he .net et her
The cationic pol ymer3Ther Pesid ¥R ehar % of” the CRpYsTal Iy 19 2¥§Etd [?atﬂ@ ot'

cationi c. groups Nhﬁp}'opﬁmﬂénhamhyroumcdﬁmérfammti 1 Sudtable counter 2nions

Ho f I at I fa
e (% SRR T SO BRSO T e

mononers, the rat P@Ptjf:ubir:tﬂyoﬂﬂ erred Cwapsﬁnmw%anérﬁ‘onﬁ@ BFoups X can be
varied. The gatio of xgrq%ps B"ﬁ&i%%‘@?‘o% Cs%ne@@dalrm mgae@ehrqm, -G,

2:1to . 1:10 ferr cat|onic the, ra
1:1 to 1:5. The pSF'SMJrePE FWG?'& cH"c“EFSB}/ﬁ’FEW?SzaP?%ﬁ“é#‘B'erH\eé'Sﬁr’%‘y
random i.e. the Théipreferreiordster cor aethen yealpsatrenthe ravetate es2ér and

rononer s copol yrepL g5, Qtﬁeﬁ‘oqrééﬁﬁﬂé}gogﬁ) e REFeiclig ) Péf%’x\‘?-b&hn&ﬂﬂﬁ?é n

gr oups M and gr oups X~can ’co catl o
However, i ncl usi ograspsoereeH and the ("t?ﬁbﬂeﬁﬁ'ﬂﬂ"y nonionic) in the pol ymers is

al so pernissibpe. ExaanéRsofc Qbfﬁferslmdrsugdﬁﬁhggm acryl am defrmaPly havé ny!
ethers, and those cont ngat i Z(jpttert i%;‘ arp n p ;Z
containing an N2 E&H it%epf $HEB%9 1 Tl e ng 88?&)%{ sog ?F 0 to
909 of the pol yned:1f rtmm 112. t o HbwOsEr, for example, appropriate
copolymerization of cationic, nonionic (i.e. conta'mmg the group
L-X), and mixed cationic/nonionic monomers, the ratio of cationic
15 groups M to nonionic groups X cari be varied. The ratio of groups
- M to groups X can-usually range from 2:1 to -1:10. In
preferred cationic polymers, the ratio is from 1:1 to
1:5. The polymers formed from such com'lymerizaiion are typically
random, i.e. the cationic, nonionic, and mixed cationic/nonionic
20 monomers copolymerize in a nonrepeating sequence.
The units.-which contain g'roupS M and groups L-X can comprise
100% of the cationic polymers, - - However,
inclusion of other units (preferably nonionic) in the polymers is
also permissible. Examples of other units include acrylamides,
25 vinyl éthers, and those containing unquaternized tertiary amine
groups (Ml) containing an N center. These other units can
comprise from 0 to 90% of the polymer (from 10 to 100%
of the polymer being units containing M and L-X groups, including
Ml-L-X groups). Normally, these other units comprise from 0 to
30 50% of the polymer (from 50 to 100% of the polymer
being units containing M and L-X groups).-
The number of groups M and L-X each usually ranges from
2 to 200. Typically, the number of groups M and L-X are
each from 3 to 100. Preferably, the number of groups
35 M and L-X are each from 3 to 40.



of the polyner being units contai ni -rig M and L-X groups, including M-L-X

graups). Normally, these other units conprise fromO to 30 50% of
t *‘a‘n (from 50 to 100% of the polynmer being units Ty«
CI ning Mand L-X groups). The nunber of groups M and L-X each usually
ranges from2 to 200. Typically, the nunber of groups Mand L-X are
each from 3to 100. Preferably, the nunber of groups 35 M
and L-X are each from 3to 4 12 - O her than noieties..

for connecting groups Mand X, or for atTachment to the pol ynmer backbone

hydrophi |'i ¢ chain Lﬂ’l‘.ﬁﬂﬁl i%ncgrg%ﬁﬁ for tﬁﬂhééﬁ'n g;%ggflﬂ ahd1e or_for _,

pol yoxyal kyl ene - - noil et'1 e b
t he” pol yoxyal kylaéﬁécﬂ?GPEtV’ % BelyfexcBackbgee nddr %fa?adh ER ?H%‘-Y .

l()l ocksI of) [ ERRons tstd [ EER]irenrpl etighs. the I sPcnye;fﬁnajiﬂeﬁe[ ERR]Imfety bI .
ro ene e a ~
OI,O | I.Og'. t he pol yi@aq)hr)(/?@?gz%:’ety @{%ﬂo&'?g’e&nt |(Fe9xJ5n %F&i F]%HZ%Z Eré y
The noi ety [BERR|the0polyoxystkydsng majeryrtancde mixed dagether, or prefe

wei ght of the ﬁa%ycmem'o?na(rm@o)et-y aﬁmd t@ftcugg)ef erﬁ&?s'ewsfm%ﬁw %" ght

(mis 0). For the _noi usual 100.
Preferably, n |§"Ff%‘”rﬁb?y C3H6R?£rqqglene), m 42 A plural frem @ t9r m)ref of

noi eties -L-X camdal so hrefoabdg 05 i.eloghé hpylyoryhlaylarhadisty @bmth/l or-
to the polyner - E?'%P@ryuc% eXEHl éﬁ’zﬁé‘?f %Fﬁb) are of £REASE te@?{' t he

foll owi ng general p0" St ruct ures’ su nand H
can be formdQ, fryefesabiyl compyises at edeastng. gl yci8AH Wth‘eggf‘&poﬁ/l dihewi t h

the pol yner baClﬁb@p&yaﬁﬂﬁene moiety, and most preferably 100% by weight (m is
- 0). For the moiety -(CHZCHZO)n »- 0 is usually from .3 to &/
100. Preferably, n is from 12 to . 42,
_ A p'lurahty (2 or more) of moieties -L-X can also be hooked
15 together and attached to group M or to.the po]ymer backbone,
éxamp’les “of which are represented by the following general
structures G and H:

T . ——
20 I_J_I Lot
L L X X
T N
X X |
6 H

Structures such as G and H can be formed, for example, by
"25 " reacting glycidol with group M or with the polymer backbone, and
ethoxylating the subsequently formed hydroxy groups.
Representative classes of cationic polymers for use herein
b -are as follaws: _ '
_ “A. Polyurethane, Polyester, Ponether, Polxainide or Like
30 Polymers - _ '
One class of suitable cationic polymers are derived fraom
polyurethanes, polyesters, polyethers, polyamides and the 1like.
These polymers comprise units selected from those having formulas

35



et hoxyl ati ng the subsequently formed hydroxy groups. Representative cl asses
of cationic polynmers for use herein are as follows: A Pol yur et hane, -
Pol yest &ér~ Pol yether, Polyam de or Like 30 Pol ynmers One cl ass of ‘
suitable cationic polynmers are derived from pol yuret hanes,” pol yesters,

pol yet hers, polyam des and*the |ike. These polyners conprise units sel ected
fromthose having formul as 3% -13 1, Il and I'll1: [ERR] 10 15 wherein
[ERR] is [ERR] x is O-or 1; Ris Hor [ERR]. @ kyl or hydroxyal kyl; [ERR] is
[ ERR] 20  al kyl ene, hydroxyal kyl ene, al kenyl ene, cycloal kyl ene, aryl ene or
al karyl ene, or a & @@,uymrkyl ene nmoi ety having from2 to 20 oxyal kyl ene |
units provided that’ no 0-0 or N bonds are fgrnmed with [ERR]; when 25 %=’
is 1, R2is -R5- except when |Al i,s 1 7 i sy ( - or -CRS--provided '
that no 0-0 or N-O bonds a A}eﬁ wA) ﬂ& and R] except when Al

is [ERR] or is [ERR] or [ERR|lprovided that n UON bonds are forned

~wth A; when'x is 0, R is 30 [ ERR] or R = ; [ ERR]
is [ERR] al kyl5or hydroxyal kyl, or the noi et &R [)lﬁREi{hf'B 'HZ@'Z%’l
al kyl ene, 35 hydr oxyal kyl ene, al kenyliene, arylene, or al karylene; each R6

S | : (1'25)2
(Al R? - al) R N* R
L

10 I1

' ’ al_gl.aly -R2.-¢- 3|
_ L

(R®), ~L(C3Hg0) 5 (CH,CH,0), 1-X

15 - IIT
0 0 0 0
] ]
wherein A1 is -1;13 él;l ’ 80 s 0 - or -C!-;
R R :

x 1s 0 or 13 R is H or C;-C, aikyl or hydroxyalkyl; R 45 €)Cp,
20 alkylene, hydroxya1ky1ene, alkenylene, cycloalkylene, arylene or
a]kary1ene, or a CZ'C3 oxyalkylene moiety having from 2 to
20 oxyalkylene units provided that no 0-0 or O-N bonds are formed
with AI; when
k_/ 25 x is 1, R2 ijs -R™- except when A1 is -é[, or is -(OR )y- or -ORS-
provided that no 0-0 or N-O bonds are formed with Al, and R3

5

'-Rs- except when Al is -‘C-,. or i's -(RBO)- _or--Rso-z provided 2that
no 0-0 or 0-N bonds are formed witg A% \ghen X i; 0, R5 is
8 5 5 5 _ - oo L _eNRSL
30 -(OR )y" -0R"-, -ﬁOR - -OﬁR - OﬁOR s E?J'R , h'léOR , ﬁl;lR ,

W\
or -OENR -y and R3 is -R5- R4 is CI-C4 alkyl or hydroxyalkyl, or
the mofety -(R°),~[(C4Hg0) (CH,CH0) 1-X; R® is C-Cy, alkylene,

35 hydroxya1ky1ene, alkenylene, arylene, or alkarylene; each R6 is



[ERR] al kyl or hydroxyal kyl, or the noiety [ERR], wherein [ERR] is -0- or
, [ERR] is Hor [ERR]; [ERR] is [ERR] alkylene or hydroxyal kyl ene; X

[ERR], [ERR] or a mixture thereof., wherein [ERR] is [ERR] al kyks or

hxyal kyI kis Oor 1; nis a nurrber4 of at |east 3 such that the

noi ety [ ERR] conprises at |east 85% by wel'ght of the moiety [ERR]; mis

from0t05rislor2 sislor 2, andr + s is 3 or 4 ylsfrom2to

- the “UEEO O %rade%x@amaucbrt hae bRty ar(eH% 4ERR -
cent ers an laF4 gro t.he, abo 8r r ef er abl
[ ERR] ir [E{QRI‘EPE:%‘SS 'pr°é'ftu§ 5|»f' Ose“f" 'ﬁpi‘efﬁg EW%# "Ps _y
preferably H [ERR] can be Imea%ﬁ(e g. [ERR], [ERR]) or branched (e.g.”
ERR], [ER hyd I I
gl ka]ryl [ene BWQ‘E& gr’\ afe enﬁﬂ CﬂJ Eﬁ}’ ﬁggyg%lggngmmty, t he
nunber of y aisk m ytsors

o6 wiotsorsh

@P‘&HWI y krdn 13 ' dsg @ number 15 R
I's preferabl y c2 al kyl ene or nyl preferably
al kyl ene (®f gt R4 %n%“hpF%ﬁgqgﬁé"meﬁexgﬁl&%;ﬁLn fFompriges a,tc?ea,sgf erably

or of er abl y i by e 8 08 Plerpg et o B2 B -5im BF R tostia s
preferably [ERR] al kylene; [ERT] is préserapl g, 4 os l[im, ahdtyﬂ *Ris .
pref er abl y {JHEV&_ hes; H? MORILRA0! Y TEAG bhe RuhSerbP!EY 9004 Fa%} et hyl;

is preferab S are eac

mis [ +an
preferably S‘&Cbn#’?tt er? ave af ]%Et 3 4 (sRotaps pBd ot rlrﬁf 2k ?S“&ﬁ*ef erabl y

~at | east 6 when the nunber of N+ centers Oand X09roups Is 2 or 3;
nis nost prefe 1 range of from 12
to 42 foﬁl@'w aﬁbtgxég@%ﬁﬂas A 1;16\7/'#%4}%0 ynnrs (v and w are
0), uis preferably from 3to 0 andRgs nost preferably
from A2 3st preferably- -80; x FQ praf@BIF OPOIaHEER Sis preferably H.

R! can'be linear (e.g. -CHy-CHy-CH,-,
' -CH,-CH-) or branched (e.g. -CH,-CH-, -CH‘4CH-)_
s,
alkytene, hydroxya]kylene, alkenylene, cycloalkylene, alkarerne

“or oxyalkylene; when R1 is a CZ'CS oxyalky]ene mozety, the number
of oxyalkylene units is preferably from 2 to 12; Rl is
preferably CZ-C6 a1ky1ene or phenylene, and most preferably CZ-C6

~ alkylene (e.g. thy1ene, propylene, hexamethy1ene) R2 is
preferably -ORS- or -(OR ) -3 R3 is preferably —RSO- or -(hsﬂ) -3
R4 and R6 are preferably methyl Like R1 R5 can be linearyor J
branched, and is preferably CZ'C3 alkylene, R7 is preferably H or
CI-C3 atkyl; R8 is preferably ethylene; R9 is preferably methyi'
ts preferably H or methyl; k is preferably 0; m is preferably 0; r
and s are each preferably 2; y is preferably from 2 to 12,

In the above formulas, n is preferably at least . 6§ when

the number of N+ centers and X groups is 2 or 3; n is. most
preferably at least 12, with a typical range of from

12 to 42 for all ranges of u + v + w. For homopolymers (v

~-and w are 0), u is preferably from 3 to 40, and is

most preferably from '3to  20. For randdm'copolymers



- 15 - (uis at least 1 or preferably 0), v and w are each preferably from .
3 to 40. B. Pol yacryl ate, Polyacrylam de, Polyvinylether or -

Li ke Pgl-yners 5 Anot her class of suitable cationic polyners ar¢g
derived from pol yacryl ates, pol yacryl am des, polyvinylethers and the |
These polyners conprise units selected fromthose having fornmulas IV, V and
VI: [ERR] 10 15 20 wherein [ERR] is [ERR] 25 [ERR]; Ris Hor [ERR] alkyl
or hydroxyal kyl; R is substituted [ERR] al kyl ene, hydroxyal kyl ene,
al kenyl ene, arylene or al karylene, or C2-C3 oxyal kyl ene; each R2 30 IS

[ ERR] ° al kyl ene, hydroxyal kyl ene, al kenyl ene, arylene or alkarylene;
each R is Cl1-C4 alkyl or 'hydroxyal kyl, the nmoiety [ERR], or together
form the noiety LERR], wherein [ERR] is -0- or [ERR]; each [ERR] is

[ ERR] al kyl or hydroxyal kyl, or two [ERR]*=i1bgether formthe nnlety 35
JERR]; X is H [ERR 5ERR or mxture theseof wherein Bﬁ%

is [ERR] al kyl 0|("h Ak 8RSy 11 or preferahlyo0)y vand yy age each Pgeff"ﬁ er -,
of at |east 3 sugpom hat tRBetgoi et ya§ERR] conprises at | east 85% by wei ght -

of the B. Polyacrylate, Polyacrylamide, Polyvinylether or Like
Polymers
5 Another class of suitable cationic polymers are derived from

polyacrylates, polyacrylamides, polyvinylethers and the 1like.
These polymers comprise units selected from those having formulas
: . IV, V and VI:
w - [ ]
~ | C 1]
K
, AN
R? )
3
(R )Z'N ——-(R )k-[(C3H50) (CHZCH 0) ] X

o B " .ggq_

1 1
(A%) | 2, ”,,(A )

(R%)
20 (Rz)k-[(C3H60)m(CH2CH20)n];x. _
| v vI
~ 0 00 0 0
3 1. ' n i i E g
wherein A~ is -0-, ?C > -NCO- -C?C-, - ?-, -0 v-
| R R R R R

5 0 ? 0 | - .
-08-, -Oéo-, -C0-, or -NdN-; R is H or C;-C, alkyl or

hydroxyalkyl; R1 is substituted C2 C12 alkylene, hydroxyalkylene,

alkenylene, arylene or alkarylene, or CZ-C3 oxyalkylene; each R2
30 s C1 C12 alkylene, hydroxyalkylene, alkenylene, arylene or
alkaryTene, each R3 is CI-C4 alkyl or hydroxyalkyl, the moiety
-(Rz) -[(C,H.0) (CH,CH,0) ]-X, or together form the moiety

k 3'6/m'27'2"'n > 4
'(CHZ)r'A '(CHZ)S" wherein A% is -0- or -CH,-; each R* is C;-C,
alkyl or hydroxyalkyl, or two R4 together form the moiety
35 '

]
-(CHz)r-Az-(CHZ)s-; X is H, -CRS, -R5 or mixture thereof, wherein



rmiety [ERR]; mis fromOto5;, r isl or 2, sis |l or 2andr + s is 3 or
t he nunmber of u, v and w are such that there are at |least 2 N+ centers

a’ | east 2 X groups. O O In the above fornulas, Al is preferaisel!*y
-W) [ERR] is preferably -0-; Ris preferably H [ERR] can be linear
(e 0 [ERR], [ERR]) or branched (e.qg. [E ] [ERR] [ERR], [ERR])

substituted alkylene hydroxyal kyl ene, al kenylene al karyl ene or
oxyal kyl ene; i's e{setan_l aq;*shsh*-tny@eg&,{aﬁim 3l ks/1leor Ogr k sisbdton s ed
[ ERR] oxyal kyI ene, and [ERR]. Each [ERR] is

o3t 9referably '[HERRL
preferably [ERR] al RyR&nd; TRERRT[ RRR { 8ap RPe]saFE RaFeFRBIJOMRERYI: Ris
preferably methyl; X Ksu ca%eoabl Yollp@tisaet Byl 1ehst38ﬁze69rabiyh& oK tide.

preferably O; mis refe ab 3; d referably 2. In the '
above formulas, n, 8°*V%4nd C:? 69%)@“ Zogd accorc?ong tothen, u v and w

_' for the polyuret hane and Ilgfo‘go&ygg@ Cis Po&ya# kyl epgamiye,

Pol yal kyl enei mi ne or Li ke Polymers Another class of suitable cat Il oni ¢

. polynmers are deriveghd rom pqlsygl&yhenmm amﬂ yalaﬁal ANFeTs @S th@@%ewe

. like. These polyners c |ts sel ecte se having fornul as
“VIl and VITI and 1)X@T8 & gﬁ) Me’%’-"‘ Wl ﬁai ka 9"P§P~'[-ERR] al kyl ene,

hydr oxyal kyl ene, alkenylene cycl oal kyl ene, arylene or@ alkarylene or

a [ERR] oxyal kyl ene gﬁ#('l o F X yl Nes ynits
provi ded that no 0-N bon s are orﬁ%%%egacﬁ OER&TE“HFEIZ?R ? 1yky o? o4
hydr oxyal kyl , or th noi ety [ ERR]; [ERR] is EFR al kyl ene,

hydr oxyal kyl ene, Mgl preferatity 903' <Rfi§1|df€féﬂabw HMR® can be linear (e.g.
. Hy
-CHZ-CH CHy-, -CH CH-) or branched (e g. -CHZ-t;.- -CHZE -

@ e
CH,

-CH tlt- -CH C )} substituted alkylene. hydroxyalkylene,

' l:l-l2 .
alkenylene, a]kary'lene or oxyalkylene. RI is preferably
substituted CZ-C6 alkylene or substituted _CZ'C3 oxyalky!ene. and

U -

most preferably -CHZCH- or -CHZ-C- Each R® is preferably CZ—C3
alkylene; each R3 and R4 are preferab'ly methyl; R5 is preferably
methyl; X {s preferably H or methyl; j is preferably 1; k is
preferably 0; m is preferably 0; r and s are each preferably 2.

In the above formulas, n, u, v and w can be varied accordmgu

to the n, u, vand w for the polyurethane and like polymers.
C. Polyalkyleneamine, Polyalkyleneimine or Like Polymers
- Another class of suitable cationic polymers are derived from
polyalkyleneamines, polyalkyleneimines and the ‘like. These
polymers comprise units selected from those having formulas VII
and VIII and IX:

(Rz) (R2

(R3)k (& HGO) (cnzcuzb)nl-x
v




is an [ERR] or Ncenter; Xis H [ERR], [ERR] or nixture thereof, wherein
.JERR] Ls [ERR] al kyl or hydroxyalkyl; dis 1 when M is [ERR] and is O
M isdk"eis 2when M is Nand is | when M is N 15 Kk is | or On {3
nunber of at |east 3 such that the noiety [ERR] conprises at |east 85%
wei ght of the noiety FERR]’; mis fromO to 5; the nunmber of x, y
and z are such that there are at least 2 M groups, at least 2 N centers
and at. | east 2 X groups. 20 In the abpye fornmulas, [ERR] can be
varied |ike [ERR] of the poI yur et hane and |1 ke polymers; each R2 is
preferably methyl §r the ty [ERR]; [ERR] is preferably [ERR] al kyl ene;
Ris preferably ne rpén )ﬁl)% preferably H k is preferably 0; mis ~ 5
preferably 0. 25 above formulas, n is preferably at |east

6 when the nunber of M @n&k{(égw,ﬁ(q C Q);,]SX nis nost preferably at

| east - 12, V\nthm typi cal range of %rom 12 to 42 for

all ranges of 1Ty|cIIy, X + +zis from , and
preferably fro% Igere%n et 8 0. C12 B ?{‘-V%?R?r’t ﬁ@’ﬁé‘?’ﬁ'aiﬁvle"Fen@ﬁW"y]e"e'
Polym;r s, >il+xy + ayaiam]ky&aml famy‘]‘eﬁetor?a\lxkﬁgléne)m&ta €, hc%écexyaemeaed
rom2 to r n len Z i S

| east 10, with g Bdr‘@?e}’recyq %nﬂgﬂo?h@rom 10%{0 oyﬂmgﬁz{% uﬁ('i__ts mw%%oﬁ'h?ttand
| ong chai n | engt h #oI0-Nebandst h%"’-‘ \fio uﬁécharﬁ’e iy fchy | atkyl m&thuﬁeomlkyﬂom
-50 to | Q0% [ ERR] 3@,- theningiexyand (l[( H 0) (CHZCﬁ(b)N]QB nt gt Sis -~ 18 -

pol yal kyl encartthes '?sxéﬁmri\fé“rqx?%ﬂwéﬁw T amh: Rt o sgl-( i

+ z is at |east 1015 anel eloab‘l yefitenn 4 0ist 8, -CR Rﬁz:)r mifurei theraofy

p\;;f erred cationic polyal kyl eneam nes 5 %nd pol yal kyl enei mi nes are the
cat'i oni ¢ pol yet hyl eneam n P
polyethy wherein Re:s g Fpi%)‘; alkyl or hydroxyalkyI- d is 1 when M' is N

and is 0 when M' is N; e is 2 when M' is N* and is 1 when M' is N;
15 kislorOin is a number of at least 3 such that the moiety
-(CHZCH O) - comprises at least 85% by weight of the moiety
~[(C4Hg0) (cuzcnzm ; m is from 0 to 55 |
the number of x, y and z are such that there are at least 2 M!
groups, at least 2 N* centers and at least 2 X groups.
20 In the above formulas, Rl can be varied like Rl of the
polyurethane and like polymers; each Rz is preferably methyl or
the moiety -4(R3)k-[(C3H60)m (CH,CH,0) 1-X; R? is preferably C,-C,
alkylene; R™ is preferably methyl; X 1is preferably H; k is
| preferably 0; m is preferably 0.
o/ ' 25 In the above formulas, n is preferably at least 6 when
the number of M' and X groups is 2 or 3; n is most preferably at
least 12, with a typical range of from 12 to 42
for all ranges of x + y + z. Typically, x + y +-z is from 2 to
40, and preferatﬂy from 2 to 20. For short chain
30 Iength polymers, x + y + z can range from 2 to 9 with from 2 to 9
Nt centers and from 2 to 11 X groups. For long chain length
polymers, x + y + 2 is at least 10, with a preferred range of from
10 to 42. For the short and long chain length polymers, the
M' groups are typically a mixture of from 50 to 100% N©

35 centers and from 0 to 50% N centers.



pol yet hyl enei m nes (PEIs). These preferred cationic polynmers conprise
~ havi ng t he gener al formula: [ERR] 10 wherein

-[__ (preferably nethyl), M, X, d, X, y, z and n are defined as babre;

ais:.4d or-0. Prior to ethoxylation, the PEAs used in preparing cationic

poI ymers have the followi ng general 15
formula: [ERR] wherein x +y + z is from2 to 9, and ais 0 or 1 (nolecular
wei ght of from - 100 to 400) Each hydrogen atom 20.

att-ached to each nitrogen atom represent§ an active site for subsequent

et hoxyl ation. For g,?éferr;.ggl ERAsni& szlg'“?’szflg?“ %}H& E@ﬁfs are dérwed -

(nol ecul ar wei ght- of
obt ai ned by reacfrashghe oCyine] yahkdaneamines dixhy! 2 rie 2di g Hfrem; aeto fdlanshed -

o L, it ety T nobsomy s
i
t he pe%t ani nes, p . ?é'he%frﬁ’ﬁ r yﬁgﬁ%s{\fﬁeﬁeggﬁo&q anr?ﬁ-me

mines
possi bl y nomani amn; poly&iéty&ergnmemescaré ythedeatioadic rpwiyeIﬂMenkmBnemdPEMpear
to separate by t | ud C yclic
am nes 30 and g%‘ftd.%?é"'?%ﬁﬁ'g%%g. nﬁ? ﬂ’lel% g'(can eg %’éﬁgr%s?g’ﬁ?&
cyclic ami'nes wi eempxil cha|"|’f§t$ n whih@ming tro Wat orrse@&ﬂ?é frmula:s.
Patent 2,792,372 to Igzr:}?s i ssuad)hvay 14, whi ch (mp i bes the -

preparation of PEAs. remuﬁ gx g@iﬁg‘e? yol at Iggb@ ega];o\r/ary

preferred 35 clay
dependi ng upbh t he r{lﬁﬁ%éﬁﬂz@) -Qlﬂtts in the PEACHéﬁHgB)g‘-y +[2(CH§£H%0)H X3, nis

- 19 - wherein R (preferably methyl), M', X, d, x, Y, 2 and n are
defined as before; a is 1 or 0. v

‘Prior to ethoxylation, the PEAs used in preparing cationic

polymers ' have the following general

1§ formula: |
. . [H2N]"a -[(:Hzt‘.Hzl'H]-x -[CHZCHZ:I‘]y- _ -[{:t-lZCHZI‘lH‘,.]z

wherein x + y + z is from 2 to 9, and a is 0 or 1 (molecular
weight of from 100 to 400) Each hydrogen atom
20 attached to each nitrogen atom represents an active 51te for
' subsequent ethoxylation. For preferred PEAs, X +y+ zis from

.3 to 7 (molecular weight of from 140 to
310) These PEAs can be obtained by reactions involving ammonia
and ethylene dichloride, followed by fractional 'disfil'lation. The
25 common PEAs obtained are triethylenetetramine (TETA) and
tetraethylenepentamine (TEPA). Above the pentamines, i.e., the
hexamines, heptamines, octamines and possibly nonamines, the
cogenerically derived mixture does not eppear to separate by
distillation and can include other materials such as cyclic amines
30 and particularly piperazines. . There can aTso be present cyclic
amines with side chains in which nitrogen atoms appear. See U.S.
Patent 2,792,372 to Dickson, issued May 14, 195:7, which describes

~ the preparation of PEAs. | |

The minimum degree of ethoxylation 'r'equire.d for preferred
35 clay soil removal/anti?redepositi'on perfonnen'ce" can vary depending
upon the number of units in the PEA. UWhere y + z is 2 or 3, n is



preferably at |east 6. Wierey +zis from4to 9, suitable
.benefits are achieved when n is at |east 3. For preferred '4 ,
cati o€ PEAs, n is at |east about 12, with a typical range of from '

S

12 to - - 42,5 The PEls used in preparing the polyner
have a nol ecul ar wei ght of at | east 440 prior to ethoxylation,
whi ch represents at |east about 10 units. Preferred PElIs used in preparing
t hese polynmers have a nol ecul ar wei ght of from 600 to 1800.

The polyrrer backbone. of these PElIs 10 cant %e represented by the general

formula’ [ERR Wigeelmmihesyadst! X Vgantndrd §i §SEOihoR I4G15) spitante .

sufficient nmagn e to Vvield Iymer havi ng’.t he nol ecul ar vvelg ts gre‘--'
15 viously spedenetits a"'%lalch?ﬁl’ﬁﬁ whenhaais AH ARt backbonesFdr @rpissred

si bl e, branch chajats$orcian PBAS,0 nodeuat Tdastr elbcﬁttl \1e, pwithoat tpmicadf rangenafy,
secondary and terft Iﬁry amﬁe groups resent in the pol ymer can vary,.
dependi ng on the ng ner of F par at i The distribution of am ne groups
is typicallySas foll othe: Pﬁis used in prepar‘mg tERRpoYmehs hydr ogen at om

attached to each ni trogenhaneogl nﬁéleﬁ:bﬁarpﬁhdh%pgﬁs SNt18a 80 act|V4qosb,t,%,.f )3
subsequent et hoxyltgﬂ)@f These

2 repar e for exanpl e,
pol ymeri zi ng et hyA AtiRnsi Kb T%e"?ﬂ"ﬁ%eabfleas@épaﬂ‘?ép wisth- ag"en%rseﬁ
di oxi de, sodi um [REgsI dsede in Spriebaring akésd pblytheegchavieesomsldeuldrydeiyhitl ofic ~

acid, acetic aci dpfggt Sé&CltBI C rretigaﬁs fﬁgsﬁg‘ﬁ‘?‘%ﬁm fcﬁn'e oﬁrltgggé q,gll eed

in U S. Patent 2 306to UTich et
Pat ent 3, 033,846 Q28 Beyepresented by theugenenal formules2: U. s Pat ent 2, 208, 095

to Essel mann et al ., |ssued July 16, 1940; U.S. Patent 2 806 839 to
Crow her, .i ssued Sept ol 75 and i Pa 6 to WI son,
is<ued I\/ay 21, 1951. Z“zcksﬁdkfxu nerfJF (Hy ﬁ zlml as, nis

at least 3 for t lwhevedn dhe csurEloS. X, y-lcnndverrepneserstlsoal durhixernofemftfhaienlthe
' magnitude to yield a polymer having the molecular weights pre-
15 vivusly specified. Although linear polymer backbones are pos-

. sible, branch chains can also océur. The relative proportions of
primary, secondary and tertiary amine groups present in the
polymer can vary, depending on -the manner of preparation. The
distribution of amine groups is typically as follows:

-CHZCHZ-NH- 40%

Each hydrogen atom attached to each nitrogen atom of "the PEI

represents an active site for subsequent ethoxylation. These PEIs

— 25 can be prepared, for example, by polymerizing ethyleneimine in the

presence of a catalyst such as carbon dioxide, sodium bisulfite,

sulfuric acid, hydrogen peroxide, hydrochloric acid, acetic acid,

etc. Specific methods for preparing PEIs are disclosed in U.S.

Patent 2,182,306 to Ulrich et al., issued December 5, 1939; U.S.

30 Patent 3,033,746 to Mayle et al., issued May 8, 1962; U.S. Patent

2,208,095 to Esselmann et al., issued July 16, 1940; U.S. Patent

2,806,839 to Crowther, issued September 17, 1957; and U.S. Patent
2,553,696 to Wilson, issued May 21, 1951.

35 As defined in the preceding formulas, n is at least abeut 3
for the cationic PEIs. However, it should be noted that the



20 m ni num degree of ethoxylation required for suitable clay soil
renmy.z [anti-redeposition performance can increase as the nole- cular

wej the PEl increases, especially nuch beyond 1800. Al so, the dedree
of \et¥oxyl ati on for preferred pol yners 5 i ncreases as the nol ecul ar

wei gkt+"0of the PEl increases. For PEls having- a nolecular weight of at

| east 600, n is preferably at |east 12, with a typical
range of from 12 to 42 For PElS‘ 1&vt ng a nol ecul ar Wei ght of -
1800, n is preferably at | eas with a typical r f fromlo
24 16 22- Winium; dRarst aaf nethesylaidn remrined Epacu 5eb ki qlay) 6011

~cationic pol %/rrer Srarro?a‘fjlh;h%?-ﬁ@épﬁ/sﬁd'réﬁ %ﬁbﬁn&ﬁté' kan africresse 581631% raranwer S
conprise units selected from se vrn or mul as

[ ERR] .20 25 wher eF‘he‘ h% % 8FEF%E? Fes’orewﬁ%;&?g&%c&y gyméjr t he
moiety - 30 [qut} A‘lso, [tHRRPegree jof ethq&RRpon farkpr‘eﬁae'red polymers -
hydr oxyl akyl e:ﬂydr ﬂ’réﬂéF asafn@_ﬁs?ecmaﬁ'v}@agwé %'?ethe?‘iﬁﬁﬂ {cRedsesl.S EFRBETs

al kyl oxya r form- 't nol ety [ ERR
wher ei n A is -0- bavi PEI%]‘“"]RC‘I'{;*"'HW %ﬁRPF 3peast or 35 500 _n i Preferahle
t hereof, wherein §¥ lieas€1- C4 alzk i thr a iyt caly aahgd iofkfiam 1 or @2 tois a

number of at Ieasé&y %FhPéﬂathaB% rED'm%EA{cJ]EBW,mgﬂ@pB#SGS at | eggy 83730y

wei ght of .the noi
' preferably at 1east 24 with a typ1ca1 range of from

10 24to 42,
D. Diallylamine Po'lymers

Another class of suitable cationic polymers are those derived u

from the’ d1a1]y1am_1nes. These polymers comprise units selected
from those having formulas X and XI:

15 —(cH,)

(CHp}—

_' 1/N\ | —l;_

20

25

wherein R1 is CI-C4 ‘alkyl or hydroxyalkyl, or _the moiety -

30 (%), ~[(CoH 6o) {CH CHA0) 1-X5 R qs . c:l-c12 alkylene,
hydroxylaky1ene alkylene, arylene or alkarylene, each R3 is Cl-C4

_ a]ky'l or hydroxyalkyl or together form the moiety
~(CH,) ~A-(CH,) -, wherein A s -0- or -CH,-; X is H, FR4, -R* or

35



[ERR]; mis fromO0 to about 5; 5 rislor2 sislor 2 andr + s
.is 3 0r. 4 xis lor O, yis1lwhhen xis 0 and 0 when x is 1; the nunmbgFEQf
u andyy~are such that there are at |least 2 N+ centers and at |east 2 '
groups. In the above fornulas, Ais preferably -0-; [-ERR]" is preferabl -
methyl; each [ERR] - is® preferably [ERR] alkylene; each [ERR] is 10
preferably nmethyl; R is preferably nmethyl; X is preferably H k is
preferably 0, mis preferably O; r and s are each preferably 2. In the
above formulas, n is preferably at |least = 2! = 6 when the nunber of N+
centers and X groups are each 2 or 3, pis preferably at least 12, with a
typical range of Wixgure thereof, wherqin Rg is5C,-C, alkyl am hydroxypiklankds bf- o

+v. Typically, 3 i3 On 2610a Undbbdf O 2ad Oleast 3 Hin ARG PLeLARLY  f rOM
2to 20. I\/Etgog§ for Making Cationic Polyners et h%ﬁe The
n

A PoJ yur
pol yuret hane vatSiohE; comprisés at leasc 83% by "ec’a%?:b@gz(flﬁe BYESEr ed
according to the [6LHs0H hEH S85@) dF; sthienirom2® t8Cat@Et 55 - 22 - [ERR] 5 10 15

20 25 30 S rislor2,sislor2,andr+s is3oré4; xislor0;y
is 1 when x is 0 and O when x is 1; the number of u and v are such
that there are at least 2 N+ centers and at least 2 X groups.

In the above formulas, A is preferably -0-; Rl is preferably
methyl; each Rz is preferably CZ-C3 alkylene; each R3 is
10 preferably methyl; R4 is preferably methyl; X is preferably H; k

. is preferably 0; m is preferably 0; r and s are each preferably 2. |

—/ In the above formulas, n is preferably at least 6 when
the number of N+ centers and X groups are each 2 or 3, n is
preferably at least 12, with a typical range of from 12 to

15 42 for all ranges of u + v. Typically, v is 0, and u fis
from 2 to 40, and preferably from 2 to 120,
. _ Methods for Making Cationic Polymers
A. Polyurethane .
The polyurethane versions : can be
20 prepared according to the following general scheme.

25

30

35



23 Example 1 Step 1: Ethoxylatlon The nDnotetrahydropyranyI et her of

etTyl ene glycol (1.77 noles) [Conpt. Rend., 260, 1399-1401 (1965)]
@)l at ed using 5 5 nole % NaH to generate a. catalytic anount oﬁxfhe
¥Spondi ng al koxide. - Ethoxylation is conducted at [ERR] until about 22
mol es (n = 22) of ethylene oxide is taken up for each ndle of the starting
al cohol to formthe ethoxyl ated conpound. Step 2: Tosylation 10 The
et hoxyl at ed compound” fromstep 1 is dissolved in 1000 m . of acetonitrile.
and then cooled to about [ERR]. To this solution is added 2.67 noles of
tosyl chloride dissglved in 500 m. of acetdnttrile and cooled to [ ERR]
and then 2.9 nmoles of triethylamine is added. After the reaction is~3
conplete, [ERR] is 15 .added to deconpose the renaining tosyl chloride.

Step 3: Amination T' e reaction nlxtur@ fromsNap 3 .is added 3.4 noles of .
di et hanol ani ne.  Af heat i for 18 at e reaction mixture -
is cooled and caref BN TN oMi th to a pH jUSt 20 above 7 and

then extracted with ether The aqueous phase i.s then gxtracted with a

m xture of ether:acetonitrile (ratio of about 5:2) twide. The aqueous

phase is sgparated and then nmade basic with 50% Na Thi s aqueous
phase extracted wth dichloronethane (2000 m.) .1, The | ower |ayer is
separated and then 25 extracted 3 tines with 2000 m .¥ portions of 1/4 -
saturated NaCl sol ution while addi ng enough 50@6thH to make the aqueous
phase strongly basic - (pH of about 11). The | o e Ia |s
stripped to give the desired am nated .conpound.  Tol &3& Hs added
and the nixture stripped again to give the desired 3 anlnated nononer

Step 4: PoH¥ner|zat|on + TsCI o

. OH
| §M | Q ~{CH,CH,0) Ts
‘5C|j\tocrtcn)-n | S+ H N/ ¢
OH o '

+OONCNCO ﬁ

. (CHZCI"ZQ)“
© 20 -
g @ Hebr ;
Bu,Sn{0,CC, ), o\ \acic, 5
? u
- He
25 N 'ﬁ ) ﬁ 7
—-oMi/\/ocncsn —_—
(cuzcuzorn ,
30 ' |
. He 0
o/\/rlq“/\«ocuc NG HC1
(CH O)n 4

35



The nonomer fromstep 3 is dissolved in chloroformfree of ethanol

.stablleer The nononer is previously evacuated in a Kugelrohr at [E

under @«vacuum (pressure of 1 mm) for at 35 | east 18 hours. The
nmononer in the chloroform is then dried overnight with 3A nol ecul ar
sieves and then transferred to a dry -24- flask . (equipped with

mechani cal stirrer) under ‘argon. To the nononer is added dibutyltin

di | avurate catal yst ¢0.058 nole equiv.) in chloroformunder argon. To the
stirred reaction mxture is then added 0.7 2ot es of '
hexamnet hyl enedi i socyanate per -nole of 5° £ aE' gat ed nononmer over a 5 mnute
period. The reaction mxture is stirre tenperature for 18 hours:
The chl or of or m i Stepidov\Ettioxyladéon a vacuum at about [ERR] to give the

resulting polymer. Sgg no@%ﬁ%&?o@??&@? %‘Eﬂef%@vo%t!ﬁﬁeﬁ’f Obféﬁgi ggl G7oups

10 . The pol yper, Lrom st ep ol ve ‘excess

of methyl brom d@oie$)p 8- iRend. n26@y 13884408 F}’(ﬂﬁﬁﬁ isnathaayiatedgpsinged to
about 4 w t hsaqugomsleH® Nsthctoi Geridrate o IcAtEL)tie smodnt ofOtRE mo@héspohdhn

heutral i zed v t o G EPRIBLIPT 48 %C%'ugﬁvs i
This crude pol yumetasae % 223 ofs etingléne noxideofsofteken apdfari eaehr pole of rheove
any salts. The S@ir‘lﬁﬁﬁ‘%ﬁ@bﬁo"l $t rfopﬂeg,eag\?%gﬂaoxhv&@g@ndjem red, largely 3

salt-free pol yner, Copol ynmer o yl at Acryl ate and a
Cati oni ¢ Met hacr ation The random copol yner versions of the
present invemdion can‘hbe!tho:qnated conpoundi hromt Stephe fsodfssoilngd dantocaiml.

scheme: 25 30 35,¢ acetonitrile and then cooled to about 10°C. To this solution
O o is added 2.67 moles of tosyl chloride dissolved in 500 ml. of
acetonitrile and cooled to 10°C and then 2.9 moles of
triethylamine is added. After the reaction is complete, H0 is
15 added to decompose the remaining tosyl chloride.
Step 3: Amination
To the reaction mixture from step 3 1s added 3 4 moles of
diethanolamine. After heating for 18 hrs. at 80°C . the reaction
mixture is cooled and carefully acidified with HC1 to a pH just
20 above 7 and then extracted with ether. The aqueous phase is then
extracted with a mixture of ether:acetonitrile (fatio of about
5:2) twice. The aquecus phase is separated and then made basic
with 50% NaOH. This aqueous phase is extracted with
dichloromethane (2000 ml1.). The lower layer is separated and then
25 extracted 3 times with 2000 ml. portions of 1/4 saturated NaCl
solution while "ad{‘ding enough 50% NaOH to make the aqueous phase
strongly basic (pH of about 11). The lower organic layer is
stripped to give the desired aminated compound. Toluene (290 ml.)
is added and the mixture stripped again to give the desired
30 aminated monomer.
Step 4: Polymerization
The monomer from step 3 is dissolved in chloroform free of
ethanol stabilizer. - The monomer 1is previously evacuated in a
Kugelrohr at 80°-90°C under a vacuum (pressure of 1 mm.) for at
35 Tleast 18 hours.° The monomer in the chloroform is then dried
overnight with 3A molecular sieves and then transferred to a dry

-



- 25 - [ERR -26- The synthesis of one such random copolynmer is
descri bed as follows: Exanple 2 Decaet hyl ene glycol nononethacryl ate-

" nofigsdr (0.008 noles) 5 and N-(3-di net hyl am nopropyl ) - met hacryl am Ges

gr (0.011 noles) are dissolved in 40 nl. of acetonitrile. The reaction
m xture i s purged of oxygen by bubbling argon through it. A 0.23 g. portion
of benzoyl peroxide is separately dissolved in 10 mMl. of acetonitrile and
simJdarly purged. The reaction mxture i s heated 10 to reflux and the .,
kenzoyl peroxide sol.ution then added dropwi se over 0.5 hours. Next, 0.28 g.
of azobi si sobut yfleskt-{equipped switth. methanisabnstinres) i undardedrgen. t 9 ridgct i on

m xture and heatggagm&Ons| duded PeaEYtIRtdilabrate eﬂmgét eLbss mBTOWLERy.)S =7
t hen passed t hrough ihegj eaction m xture_which 1.5t !gn war red S.|%: htly for-
115 | hour.  THUW dBIPFIATR R A5RNy P Fae | SOrERLreRstidn MsHHE It the -
solvent. C. Quathanniadded FJ7y aiolgs cofaheametmldndbiigetyanheacper nesle of
Quat er ni zed pol yet.hyl.eneam nes. and . pel wet hyl eneim nas. D, usi ng
tandard” mechod iny L REREC ol 08 EbER oBRRIL "A FRECHENPRARTHE s
quat er ni zati on. stiregd edfenream dedperpturmetes l&fhoursch Phe yehloypEaraarisnes
and pol yet hyl eneldiohéd @nderasa f Pdduais atEeBet €78 StePgive EEROXpdsl L1
Tet r aet hyl enepent qm ne. (TEPA)- (MW 189, 13.5 g., ©0.071
polymer. ° % .t _ o
Step 5: Quaternization and Removal of Protecting _Groups
10 ~ The polymer from step 4 is dissolved in methanol and an
excess of methyl bromide is passed in. After about 5 hours, the
pH is adjuste'd to about 4 with aqueous HC1 and is 'the_n allowed to W
stand overnight to solvolyze the tetrahydropyranyl protecting
group. The solution is then neutralized with NaOH and stripped to
15 give the crude polyurethane. This crude polyurethane is dissolved
in chloroform and filtered to remove any salts. The chloroform is
s‘tr'ippe_'d" away to give the desired, largely salt-free polymer. _
‘8. Random Copolymer of Ethoxylated Acrylate and a Cationic
Methacrylamide " _ | o S )
20 The random copalymer versions of the present invention can be
prepared 'acco'rdxzng to the following general scheme:

35



25 mol es) was placed in a noninally dry flask and dried by stirring for
0.5 hrs-_at [ERR] under vacuum (pressure less than 1 nmHg.). The vacuum /o
was rekeased by drawi ng ethyl ene oxide (EO froma prepurged trap connect_
to a supply tank. Once the flask was filled with EQ, an outl et stopcock w
carefully opened to a trap 30 connected to an exhaust bubbler.

After 3 hrs. stirring at [ERR], H NWVR analysis indicated the degree of
et hoxyration of 1 per~reactive site. The r2atron nixture was cool ed whil e
bei ng: swept with argon and 0.5 9. (0.0125 noles) of 60% sodi um hydride in

m neral oil was then_added. The stirred Ir eaocti on mxture was 35  swept

with argon until hydrogen evol ution ce d. O was then added to the -,
m xture as a sweep under atnospheric ﬁ&fﬁt\%ﬂzcﬂzo),ﬁERR] W th U
moderately fast stirring. After 31 hrs., 459 g. (10.43 noles) of EO had
been added to%gi ve a calculated total degree qf ethoxylation of 21. Step 2:
Quat erni zatioh 5 A 34.8 g. (0.0052 Im)l es) portion of the

et hoxyl ated TEPA fromstep.1 which was a Wn y solid, was dissolved in
[ERR] to give a 50%sol ution. The pH of e 3 ﬁmuu ut 8. The
solution was heated to [ ERR] and nethyl brom gas swept through the

reacti on vessel whose exit was connected to a{bubbler. Several 10 tinmes .
during the reaction, the pH becage %cidic and | ERR] was added to the i
reaction'to ni:ai ntain the pH @t 08) After fabout 20 hrs. a sweep bubbl er

was pl aced bel'ow t he reaction ure s&rface {so that the methyl bronide
was bubbl ed through the ng T rTring rate was increased.
After a total of 22 hrs.,} 15 the reaction mxture was diluted to 25% and
ialized to renmove saltsayThe reaction mixture was then freeze dried to

grve a pale yellow sh t crystaliine sol#d as the quatgrnized et hoxyl at ed
15 > 4 N1
"0 Y ]
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. TEPA. Exanple 3b 20 Step 1: Ethoxylation By a procedure simlar to that
| of Exanple 3a, .5 0., , 0.5 noles) was dried at under
‘ f le 3 PEI (21.5 MW 600, 0.5 | es) dried 120C und

o

%’?ﬁ and swept with EO wuntil hydroxyethylation was conplete (e
hASL¥: The hydroxyet hyl at ed conpound was cool ed under argon and 0.1 g. 25

(0.0022 noles) of 50% NaH in mneral oil was added. The reaction m xture
was heated to about [ERR] and swept for 13 hrs. with EOuntil a total of
88..5 g. of EO had been added which gave a cal cul ated degree of ethoxyl at.i on
of .3”4. A 53 g. (0.0173 nole) portion of=t4fi s conpound was placed in 30 a
simlar apparatys, heated.to [ERR] and evacuated for 0.5, hrg. then cool ed
under argon and%ﬁﬁ 'éﬂb‘thFEﬁ]aPLOPB g Suelh. 52 %@9?%‘?"50% l\gﬁc\ﬁégedadﬂ%d?;‘-EO
was swept in fofolllowsts. until 103 g. of EO had been added. This brought

the total degree of ethoxylation up to A 74 g. portion
(0.0082 noles) of the 11.6 ethoxyl ated M{)I aced in a simlar

apparatus and swept DgfaethEteneorglgced smongmethacppl qtERRpnameri 1(0.9@8 grolee) had
Quat erni zat | on_ e sy SiREcHAdRARGRLHA eHagH aRITe Bindner 1SIIE moles) 10114
i zati praogcedu I - , . .
nol es) of the 23.¥9l @Pﬁ%ﬁsﬁﬂaﬁ@pﬁ- faf oﬁ?%tpébtrfqﬁ/asEﬁFsg?ﬂcgéﬂ' i"ﬁx?%, Theat ed
to [ ERR] and swpptgedi ofi oxygéry lbybbubbldeg faogom thebwgh dts: 9 A0s23 tgn perebionle t he
guat er ni zed et hQyyl E s . Dial | ] 0 i 3l | ylsam ne | yrer
versi ons of theggr e%tg%%fnbgﬁ%jgﬁ c§n #e! _prg%é']raejé %@22‘?&3 ﬁk %llga?w; 6 .
fol | owi ng gener afetapitpnde and similarly purged. The reaction mixture is heated
10 to reflux and the benzoyl peroxide solution then added dropwise

over 0.5 hours. Next, 0.28 g. of azobisisobutyronitrile in 5 mi.

of acetonitrile is added to the reaction mixture and heating
'.continued overnight. A stream of methyl bromide is then passed
through the reaction mixture which is then warmed slightly for 1
15 hour. The desired random copolymer is isclated by stripping off
- the solvent. _ -
C. Quaternized Polyethyleneamines and Polyethyleneimines
Quaternized polyethy1eneémines and polyethyleneimines can be
prepared using standarq' methods for ethoxylating amines, with
20 sUbsequent quaternization. Representatiave syntheses of such
polyethyleneamines and po]yéthy1eneimines are as follows:
! . Example 3a
| Step 1: Ethoxylation
Tetraethylenepentamine (TEPA) (M.W. 189, 13.5 g., 0.071

25 moles) was placed in a nominally dry flask and dried by stirring
for 0.5 hrs. at 110°-120°C under vacuum (pressure less than 1 mm
Hg.). The vacuum was released by drawing ethylene oxide (EO) from
a prepurged trap connected to a supply tank. Once the flask was
filled with EO, an outlet stopcock was carefully opened to a trap

30 connected to an exhaust bubbler. After 3 hrs. stirring at
115°-125°C, H-NMR analysis indicated the degree of ethoxylation of
1 per reactive site. The reaction mixture was cooled while being
swept with argon and 0.5 g. (0.0125 moles) of 60% sodium hydride
in mineral oil was then added. The stirred reaction mixture was

35 swept with argon until hydrogen evolution ceased. EO was then
added to the mixture as ahsweep under atmospheric pressure at




[ ERR] 35 - 29 - The synthesis of one such polymer is described as
.follows: Exanple 4 Step 1: Ethoxylation Diallylamine (1.7 noles) is
di ssol\y;éd in methanol (160 m.) 5 under argon and then heated to [ER
Et hyl ene oxide is then added for 2.5 hours. Methanol is then renoved by
heating the reaction mxture to [ERR] in vacuo. To the residue is added
sodium hydride in mneral oil (6.6 g., 0.165 noles) with stirring until the
evolarti on of hydrogen has ceased. Et hyI eng 2gxi.de i s then added 10 unt i-l.
the degree of ethoxylation (n) is about 7. Step 2: Quaternization The crude

e}g hiﬁyl at ﬁd d: al | >{1|161?fi'1!36;¢ [vﬁiﬁhshﬁbﬁifélg ¢&§%C§t\iﬁd1 3 3@&_\#} ﬁnheau;ala,sgogurrg
(0] nme anoli c n n om e ) r e
addition is conti Rﬁgdk%m"l]FSgSO% Klﬁ/f—li E%ﬁ‘\‘alaég?i SHoYE 2 ﬂﬁnz?@g tofﬁ- .

di sappearance of deghee offeatihpkelagitly@fodlans adj acent to the tertiary

ni trogen. Add|t|or5qg PAr hhARPnPatiofN Net hanol I C NaO-l are added as needed to
mai ntain the pH o ab net hanol
_is renoved, yielding &I ;@QOH ’“ﬂ#é B&'FFH"P{EPfsth? §W&’§Hé€e%'r§ﬁ“ from
several 20 ; ltoort istap 1t)fwhd¢mlnrllaf>raprﬁebwrawrex}|’ Zs,BInﬁd LCagdidisgoadnes 0Cto give
ol yimor | 2ot 1 on Thd GRkSTHE SRy TRacHED? P FuETPEME Ghal . The petation 20
m.) and heat eds hedted [®ERAG0°C @ndemethydr junmidef ogas swept holmroughSthe -
Tertbut y! hydr oper Geageion? vesielP whodes etxhsrua%d%ﬁné&@dth@ d Yagbid¥] Collebatied
at [ERR] for, 18 hg %‘B‘ g%re ,rmreh ?@lﬁbecame acxdpél andpﬁaﬁ%‘ (vamés
added. After H&atitiffes $HFRIq fction Lhe _
added to the reaction to maintain the pH at about 8. After about
\_/ 20 hrs. a sweep bubbler was placed below the reaction mixture
surface so that the methyl bromide was bubbled through the mixture
while the stirring rate was increased. After a total of 22 hrs.,
15 the reaction mixture was diluted to 25% and dialized to remove
salts. The reaction mixture was then freeze dried to give a pale
yellowish tan crystalline solid as the quaternized ethoxylated
TEPA. '
| , Example 3b |
20 Step 1: Ethoxylation
By a procedure similar to that of Example 3a, PEI (21.5 g.,
M.W. 600, 0.5 moles) was dried at 120°C under vacuum and swept
with EQ until hydroxyethylation was complete (3 hrs.). The
hydroxyethylated compound was cooled under argon and 0.1 g.
— 25 (0.0022 moles) of 50% NaH in mineral 0il was added. The reaction
mixture was heated to about 70°C and swept for 13 hrs. with EO
until a total of 88.5 g. of ED had been added which gave a
calculated degree of ethoxylation of 3.4.
A 53 g. (0.0173 mole) portion of this compound was placed in
30 a similar apparatus, heated to 120°C and evacuated for 0.5 hrs.
then cooled under argon and an additional 0.5 g. (0.010 moles) of
50% NaH was added. EO was swept in for 11 hrs. until 103 g. of EQ
had been added. This brought the total degree of ethoxylation up
to 11.6.
35 A 74 g. portion (0.0082 moles) of the 11.6 ethoxylated PEI
was placed in a similar apparatus and swept with EQ for 6 hrs. at




removed in vacuo ([ERR] at pressure of 0.1 mm to yield the crude polyner.
30 o~ The | evel at which the cationic conpound(s) can be present in

t hég@ldt ergent conpositions of the present invention can vary e
dependi ng upon the conpounds used, the particul ar detergent fornul ation
(ltquid, granular) and the benefits desired. These conpositions can be
used as | aundry detergents | aundry additives, 35 and | aundry
pretreatments. The cationicygonmpounds are included.in an -.
anmount of from . 0.05to 95% by wei ght 30 of the

composi ti on. wi t {yg=he uertalyor gnoD bdnseds oidddLes g AabLowl chbridror .

| aundry detergent ln ter f the benefits achieved, preferréd
det er gent corrpos?ft%\ &?tﬂ% cgﬁp‘fr se fromO0.5 to ' 5% by wei ght of the
cationi c conpoungikepof: tQuetemdgationS invention. Typically, these

preferred conpositi :% gmaﬁﬁe fsnﬁmfr %8 that of %mgrﬁ“@sg% ﬁf (d186f14

conpounds. These co ds are no at provrdes

from of b8 Bk eﬁh@ﬂ@ﬁ“fﬁrﬁ?ﬁm step 1 wag gdisaodued in

100 ppm of the ag%pamédl tbtgoe-WEhaﬁ?dD'swbp@Wn@ﬁ MeRAPTTIROARE oo Ysape 10

| evel s, and nog 1000 ppm

f
preferably from . §€ Rg¥ige, the q"age""ﬁgga ﬁ%ﬁ?’fydPtﬁuPBbean usage
| evel s. Detergent Sub{ a@@MMof det ergent surfactant included-

n the detergent 15 rom
1"to 759% by el oh o‘f’;ﬁ%"‘*ﬁo%@ S eé'e'“"eoﬂ“?%‘f SiveattPon 2a e

surfactant (s) uski&Pat! Fﬂfé’ § WOokhs "ﬂcﬁeﬂé"q losRRAMeEed (e. g.

-

granular, liquid) and the effects deS| red Pref erably, the det er gent
surfactant (s) conprf ses b w20  weight
of the conpositi €9¢\ cm det er geﬂ sur’f (/hgban d _ . ~

| | ' | .- :. : . | l NaH |
Me Y |
(Nr!+(cazcr+ 0) H ¢———— + Mebr ,(Aa,N(CHZCH o;n-u

~—t— OOH
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noni onic, anionic, anpholytic, zwtterionic, cationic, or a mxture
.thereof: A Nonionic Surfactants Suitable nonionic surfactants for usgER
detergght conposi - 25 tions of the present invention are generally
disclosed 'in U S. Patent 3,929,678 to Laughlin et al., issued Decenfy
1975 at colum 13, line 14 through colum 16, line 6. C asses of noniomnic

. surfactants included are: 1. The pol yet hyl eneoxi de condensates of al kyl
phenol s. 30 These .tonpounds i ncl ude the_cgndensation products of al kyl
phenol s having an al kyl group containing fromabout 6 to 12 carbon atonms in

~either a strai ghtThéh@nﬂhﬁtsbéﬁméeﬂxcﬁhﬁuIWmQ@ﬁfsl Qascribednayd fdh 164yl ene
. oxide, the ethylene oxide being present n .an am)unt equal to 5 to 25 -

- ol es of ethylene oxide per nole of al kyl—m&# The al kyl
substituent in. suclStepohpéthokylatian be derived, for exanmple, from

pol ymeri zed propyl e”%a‘i’inyt%ﬂ Y(|1e?emo1§9g f!‘%ik%ﬂéﬁed in %tﬁé‘ﬁ)fﬁ't(?gogﬁ ) es

.conpounds: of this type i con sed with

of ethylene &xi d4nger argom apd wsnyheasﬁ@r:a 45%0 de%twmexiieomaethﬂdaddeﬂh
about 12 nol es offgpt ms ehaers)x' ﬁ@ttﬁabt rma Qh@li reReved by dhmwi; ﬂthen@bctton

d d th abqu f |
and i1 sooct yl pHUNBIPSC ERASRSE dnauoandd the rreidue"tE Seeed e fim Bridse,
mol e of phenol. Gammdneradi alilly (Av&i §abl® 16Bnmotds) suith astintisg ofintili stheype-
: | ude | | Ty t 45,-
I)(n(ilz eX— %gga acgﬁ Ogﬁaéfq; %ﬁ %g?a%;s:@or 9“:{&”’0::%@ irs' tﬂgﬁ R%Meé

2. The conddRsatungi ﬁl"Bcﬂﬁgﬂ'Se(ﬁf %M%M '@ofﬁ)la?o%th from about 1to
about 25 nol es of etiStepres QuatkeniZdtdonl kyl chain of the aliphatic al cohol

“gan either be straigi o, RiAUEHRTr 2 BEd HHAVIAbmARC FPOR hep101 9°01Y5B bk

tains from about
in about an equal volume of 1IN methanolic NaOH and then methyl

bromide is added. This methy! bromide addition is continued until

15 H-NMR analysis shows complete- disappearanée of the methylene
hydrogens adjacent to the tertiary nitrogen. Additional portions
of llﬂ methanolic NaOH are added as needed to maintain the pH of
the reaction mixture at about 9. The methanol is removed,
yielding a damp mass. This damp mass is washed with " several

20 portions of dichloromethane. The combined washes are concentrated
to yield the desired quaternized compound.

Step 3: Polymerization

The quaternized monomer from step 2 is mixed with DZO (20
_ mi.) and heated to 95°C under argon for 1 hour.
o/ - 25 Tertbutylhydroperoxide (25 drops) is then added and the reaction
_continued at 90°C for 18 hours. Then 20 more drops of the
hydroperoxide is added. After heating 3 more days, water is then
- removed in vacuo (50°-60°C at pressure of 0.1 mm) to yield the

crude polymer. '

30 “he level at which the cationic compound(s) can be present in
the detergent compositions of the present invention can vary
depending upon the compounds used, the particular detergent
formulation (liquid, graﬁular) and the benefits desired. These
compositions can be used as laundry detergents, laundry additives,

35 and laundry pretreatments, . The: cationic compounds are

included.in an amount of from 0.05 to 95% by weight




carbon atons. Exanples of such ethoxylated al cohols include the 15

(X0’ sation product of nyristyl alcohol condensed with about 10 noles. of
et ene oxi de per nole of alcohol; and the condensation product of abeut 9
no of ethylene oxide with coconut al cohol (a mxture of fatty al cohols

wi th al kyl chains varying in length from10 to 14 carbon atons).
Exanples of comercially available 20 noni oni ¢ surfactants of this
type-include Tergitdol (RTM 15-S-9, mar- ketgg by Uni on Carbi de Corporation,
Neodol 45-9, Neodol -23-6.5, Neodol 45-7, and Neodol 45-4, marketed by Shell
Cheni cal Corrpany,ofa.lutﬂe Keompog iXTdh, BWIBh . ther lasead rlaygél'fbmﬁ’g Ofriomr 0 AGaabl e

Co 3. 25
o aphoby e base 1057 ALARNAE | AOY. IRURHYCkBterbpess OthREmsORF (fhe, Hehbried
propyl ene gl ycol .achievedydprafrorsd dpkargent compasigbansc oam sanpisi seafrom
mol.ecul ar wei ght @ ¢4 om ab‘BthyW@@gﬁtOo#aﬂ@ @d%%ﬁi@"c@thﬁo%n&?td?r the present

I nsol ubi lit The diti ol ygx letie
hydr ophobi cyﬂort i 19XeR ko0 1?‘3' p‘%ﬂgag&%ﬁepéfgéfeggpﬂ?ﬂsl’%f‘}FSOF"W ise from
mol ecul e as a whol, e aindiot he |i3jubyl welightaof ethesé ¢dmpogndsducthese dompaindsd up

L3 e POt hordel NEARLY YRUSLIY bENP 16081 W oggseg trgo of theohptal

wei ght of the con nsatlo corre 0 condensat
up to about 40 noles A00ePpM ereferablie. ff'E‘J!arrpI es Q)fPPE‘oh?)ounds K0 epms ofype-

include certain Ghet h'.%m &md CIEHeC | vilshy sVationdl & R*étbﬁﬁﬁrﬂed(BTM usage
surfactants,‘ éete '\gan otie em cal Co oratlg f .
condensat i on gﬁ FEEES of 2 NP " HxTE® wi t h t & pPRLER resul t 995’ f?ﬂﬂn t he
reaction of propydrefieratitydéramnd et hp0- pmnddi ani ne 500 Tipm Figwl rEupbpesnc usageet y
of these product gegefsi sts of the reaction product of ethyl enediam ne

and excess: propylene 5 - oxide, the noiety having a nol ecul ar wei ght of
from about. 2500 to about 3000." ThlékﬁﬁﬂﬂﬂﬁhﬁﬂﬁEEEHﬂEIy I s condensed with
et hyl ene _ ,Thenamount_pf detergent surfactant included in the detergent

15 compositions of the present invention can vary from 1 to

- . 75% by weight of the composition depending upon the deter-
‘gent surfactant(s) used, the type of composition to be formulated
-(e.g. .granular, liquid) and the effects desired. Preferably, the
- detergent surfactant(s) comprises from 10 to " 50% by
- 20  weight of the composition. = The detergent surfactant can be
nonionic, anionic, ampholytic, zwitterionic, cationic, or a
mixture thereof: B S '
: _ A. Nonionic Surfactants
Suitable nonionic surfactants for use -in detergent composi-

25 tions of the present invention are generally disclosed in U.S. -/
Patent 3,929,678 to Laughlin et al., issued December 30, 1975 at
column 13, line 14 through column 16, line 6.

_ - Classes of nonionic surfactants included are:
1. The polyethyleneoxide condensates of a1ky1:phenols.

30 These compounds include the condensation products of alkyl phenols
having an alkyl group containing from about 6 to 12 carbon atoms
in either a straight chain or branched chain configuration with
‘ethylene oxide, the ethylene oxide being present. in an amount

_ equal to 5 to 25 moles of ethylene oxide per mole of alkyl phenol.

35 _The a{ky] substituent in such compounds can be derived, for

- example, frqm polymerized propylene, diisobutylene, and the 1like.




oxide to the extent that the condensation product contains from about 40%
.to about 80% by weight of polyoxyethylene and has a nol ecul ar wei ght of
fron1agaut 5,000 to about 11,000. Exanples of 10 this type of nonionic
surfactant +include certain of the commer- cially available Tetronic (RTM
conpounds, marketed by Wandotte Chemi cal Corporation. 5. Sem -polar

noni oni ¢ detergent surfactants which include water-sol uble am ne oxides
cont.ai ning one al kyl~noiety of from 15 about 10 to 18 carbon atons and 2
noi eties sel ected fromthe group consistinfg3bf~ al kyl groups and

hydr oxyal kyl grou n t b t

vvgt er-gol u%l egpho%nmﬁﬁét}t %)If(‘.l %&@o“ﬁt 311 ths g‘gbloénééca‘l'%aé "%ﬁ%?e@gﬁ ]f qfon%%qsggoﬁf
10 to 18 carbon a‘!U-’r'i‘sabM 3. 5romodes eaf seetmetanedomrdenpem@oge cﬁ%n@mﬁsupbenqig of -
al kyl groups and dd¥ec Mh@%%h&éﬂsegrﬂtﬂsamﬁtﬂ Hoés foﬁ‘oéit@h@h’é okid® p%r

carbon atons; and ter-so ubl e, sul'f oxi des_ cont ai ni,n ne y 0
from about 10 to "% e 8f bBHENS{ bndingRY! sPhﬁB‘PletS?"g%‘lS@Etgbt?‘f FB?Htt QPL‘l?p éon-
si sti ng of al kyl attmb!}ﬁimidealphtylmol’mldﬂ pleenodt a‘nHOmTGbmliyl 1phenoB auadérsad

at ons. f d d t eS ta re
the am ne oxi de de{@r gse({n"}eé é%?‘@%{);& éth&gig/éengkf%es gu? Of ? '&\I}\me?'a n .
[ERR] is an al kyctalﬂydami@mleynoni@nﬂalsuyfaq:metg/mfgtlmptme rfm’cuﬁeeégeméreof
ﬁogt ai ni PE }‘rom a@@lstso8 ke by ?&é%%bgtb?o?&@ionR addsr&BoékKﬂd%QSO{x s,

roxya ene ,Ng, Shrom car ons_Or m xtures .
t%ereo?‘/ Xyl s frg%ﬁ&a "ngultrb a k] ger é‘&&ﬁ‘?ﬁy ﬁ? EPP'%I&k% {: OMR}BY oxyal kyl
group containlthg frongl {Toe adwadensation paohurts adfortiphetic pdtomilBwithefvami de
O D Ot aha 00 A5, 276 B0l 25" ach 31 BY | G BN BRI OV a1VPIC chEfor

oups can be att to eac an oxggen or
g\wm to forma the aliphatic alcohol can either be stra1ght or branched, primary

or secondary, and general1y contains from about 8 to about 22

_ carbon atoms. Examples of such ethoxylated alcchols include the

15 condensation product of myristyl! alcohol condensed with about 10
moles of ethylene oxide per mole of alcohol; and the condensation
product of about 9 moles of ethylene oxide with coconut alcohol (a
mixture of fatty alcohols with alkyl chains varying in length from
10 to 14 carbon atoms). Examples of commercially available -

20 nonionic surfactants of this type include Temitd (RTM)155-9, mar-—
keted by Union Carbide Corpotatioh, Neodol 45-9, Neodol 23-6.5,
Neodol 45-7, and Neodol 45-4, marketed by Shell Chemical Company,
and Kyro (RTM) EOB, marketed by The Procter & Gamble Company.

_ 3. The condensation products of ethylene oxide with a
— 25  hydrophobic base formed by the condensation of propylene oxide

with propylene glycol. The hydrophobic portion of these compounds -
has a molecular weight of from about 1500 to 1800 and exhibits
water insolubility. The addition of polyoxyethylene moieties to
this hydrophobic portion tends to increase the water solubility of

30 the molecule as a whole, and the liquid character of the product
is retained up to the point where the polyoxyethylene content is.
about 50% of the total weight of the condensation product, which
corresponds to condensation with up to about 40 moles of ethylene
oxide. Examples of compounds of this type include certain of the

35 commercially available Pluronic (RTM) surfactants,

marketed bj Wyandotte Chemical Corporation.



(g%%_structure 5 Preferred am ne oxi de detergent surfactants are
[ERR] al kyl dinmethyl am ne oxide and C8-Cl2 al koxy ethyl dihydroxy ethyl
am ne oxi de. 6. Al kyl polysaccharides disclosed i n EP-A- 0070074 havi ng%a<10
hydr ophobi ¢ group containing fromabout 6 to about 30 carbon atons,
preferably from about 10 to about 16 carbon atons and a polysaccharide,
e.g., a polyglycoside, hydrophilic group con- taining fromabout 1* to
about 10, preferably fromabout [ERR] to about 3, nost preferably from
about 1.6 to about 2.7 saccharide 15 uni*®s=  Any reduci ng saccharide

b b d -
o et osyl moret tesdenn Tog. Siberertiona praticts . bp) BLOSRRE, ofle SO R .
(Optional |y thephydlct- resudbing gramrthesrwctmhed popyhene? ox e 4nd asthyl- -
posi LT ons thus ghuiiiide O HEWeRodal A GlRh 37 ARG pURasl g o

gal ac- t os can ween the -
one p05| t i on of the h&eagtdioni maducgamaeuwéemiw%dandhee@ess 3propylengind/ or

6 positionsson heddyr eﬁ@%ﬁatﬁﬁo adRo1&el & wEPEHtOBR! Friom abtlit! 2509 t

desirably, there,c a |"e 0 C I hobi ¢
rmﬂaty a%d t he ﬁB?@’sa?@ﬁﬂarl é¥ EYQIPOHE&QF XIF% qﬁrﬁ?'&‘%"éﬁ‘iﬂf 159| éﬂégﬁ? e |!s4
et hyl enedOX| de. oxi’dqalunaghéydxmbobha g:heupmdensédﬁda pirddukct gcondpins e‘rbdﬂeg ]

t t or o} r u 0
Sbout 18, pr ef BByt U o BBAR HpuOby SR B e&ﬁ’“‘ﬂ*ﬂ*ﬁgﬂg PP,
the al kyl groupmplecyl srrv@ght ofhfirom abautr 5:009 to 1apeur 1,000 o fxamplEscof kyI
group can ceat aithis!Pype afhzydiﬁem @ﬁu@a&&aﬁadmma@ecmhmldrﬁfltaee@awﬂe-Chal n

2l Kyl oneoxi de’ moiatds eV eRIRe TACRTF i aRTEICERRPPHBR® APETEBEEY DY <
nonyl decyl, unde@pddsdecFhemiciadeprporagtivadecyl, pentadecyl,
Eexadecy' hept adegy| , Serﬁ“go?aﬁ- noﬁ%rﬁ‘ée?lg{:ergﬁht  surfactantSt kRch RROLAe. and
exagl ucosi des, galacto- Si act osi | ucoses,, fructosi des,
fruct oses, andwater-soluble amine oxides conta1n1ng one alkyl moiety of from
15 about 10 to 18 carbon atoms and 2 moieties selected from the group
cons1st1ng of alkyl groups and hydroxyalkyl groups contalnzng from
1 to about 3 carbon atoms; water-soluble phosphine oxides contain-
ing one alky] moiety of from about 10 to 18 carbon atoms and 2
moieties selected from the gfoUp consisting of alkyl groups and
20 hydroxyalkyl groups ccntéinihg from about 1 to 3 carbon atoms; and
water-soluble sulfoxides containing one alkyl moiety of from about
10 to 18 carbon atoms and a mofety selected from the group con-
sisting of alkyl and hydroxyalky] moieties of from about 1 to 3
carbon atoms. J
25 Preferred semi-polar nonionic detergent surfactants are the
amine oxide detergent surfactants having the formula

0
' 3 ody ko5
30 : .R (OR )XNR 2
wherein R3 is an alkyl, hydroxyalkyl, or a1ij phenyl group or
mlxtures thereof containing from about 8 to about 22 carbon atoms;
R™ is an alkylene or hydroxyalkylene group containing from 2 to 3

35 cgrbon atoms or mixtures thereof; x is from 0 to about 3; and each
R™ is an alkyl or hydroxyalkyl group cdntaining from 1 to about 3



- "34 - galactoses. Suitable mxtures include coconut alkyl, di-, tri-
_tetra-, and pentaglucosides and tallow al kyl tetra-, penta-, and

hexagl ycosi des. The preferred al kyl pol ygl ycosi des have the formula 5 [ERR]
wherein R is selected fromthe group consisting of alkyl, alkyl- phenyl,
hydr oxyal kyl , hydroxyal kyl phenyl, and m xtures thereof in 10 which the
al kyl groups contain fromabout 10 to about 18, prefer- ably from about 12
to about 14, carbon-atons; n is 2 or 3,-grefer- ably 2; t is fromO to .
about 10, preferably 0; and x.is from[ERR] to about 10, preferably from
. about [ERR] tocaktmnt atdhs oot ppbeftbylaénbyoiirdeng:aiuputonl:a6nitng fromUbne? t6- The

gl ycosyl is pr I om gl u 8s o]

conmpounds, the% %ﬁogtl‘gﬁghﬁl%%aéﬁgf)%t hog'{y gl C ?l%‘lpl %ao'\‘ §E {}afﬁdz and
then reacted wed¢h AtieBsc2-Jor ﬂ"‘@éﬂ#@é’ @KygfnuO0s8jtrogen fakom taeforgl acosi de.
(attachnment at rﬁﬂig?sirm&rﬂ on). The additional glycosyl units can then be

20 "4 anl or - poeerTeh Ihhe 331 eteseR SiFfackiyth AES B prtre 1l
Fatty acid am _démaﬂaybragvem oxidd aod Lyr-6; havkony etfqlfd)rhydmﬂyaetr[yliRﬁ]mES
wherein [ ERR] jpgid®) al kyl group containing fromabout 7 to about 21
(preferably from a?put i o about 17) carbon atons and each R is selected
from the group con®rstAIKgIRMYSAREPRGIRS disRFgsed| ik ER-pERR] OP4ihexyakky| , and
[ERR] H whege Hyd’r%bh@ﬁcf rgm@béwtainin@ FPomt afdut 63 taPrafoetrsd civbodes are
[ERR] ammoni a_, am e%éfergg'p %ro g’bouta%d& abou‘?t f?ncglr on %orhs an% a
i sopr opanol anftEs, P Y
polysaccharide, e.g., a polyglycoside, hydrophilic group con-
taining from ebout 14 to about 10, preferably fram about 1} to
about 3, most preferably from about 1.6 to about 2.7 saccharide
95 - units. Any reducing saccharide containing 5 or 6 carbon atoms can
be used, e.g. glucose, galactose and galactosyl moieties can be
substituted for the glucosyl moieties. (Optionally the hydro-
" phobic group is attached at the 2, 3, 4, etc. positions thus
giving a glucose or galactose as opposed to a glucoside or galac-
20 toside.) The %'ntersaccharide bonds can be, e.g., between the one
position of the additional saccharide units and the 2-, 3-, 4-,
and/or 6 positions on the preceding saccharide units.
Optionally, and less desirably, there can be a polyalkylene-
oxide chain joining the hydrophobic moiety and the polysaccharide
25 moiety. The preferred alkyleneoxide is ethylene oxide. Typical
\J : hydrophobic groups include alkyl groups, either saturated or
unsafurated, branched or unbranched containing from about 8 to
about 18,  preferably from about 10 to about 16, carbon atoms.
Preferably, the alkyl group is a straight chain saturated alkyl
30 group. The alkyl group can contain Up to 3 hydroxy groups and/or
the polyalkyleneoxide chain can contain up to about 10, preferably
less than 5, most preferably 0, alkyleneoxide moieties. ‘Suitable
' alkyl polysaccharides are octyl, nonyldecyl, undecyldodecyl,
tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, and
35 octadecyl, di-, tri-, tetra-, penta~, and hexaglucosides, galacto-
sides, lactosides, glucoses, fructosides, fructoses, and/or

o



B. Anionic Surfactants 35 ' Ani oni ¢ surfactants suitable in detergent
ositions of the present invention are generally disclosed in Us. -
%ggSQt 3,929,678 -35- to Laughlin et al., issued Decenber 30, 1975%ua¥
corumim- 23, ‘line 58 through colum 29, line 23, Classes of anionic )
surfactants included are: 1. Ordinary alkali netal soaps such as the
sodi um potas- 5 slum ammoni um and al kyl ol amoni um sal ts of hi gher
fatty. acids containifg fromabout 8 to about424 carbon at ons, preferably -
from about 10 to about 20 carbon_atops. 2. Vﬁﬁer-soluble ?elts, prefﬁrably
the alkali netal gakagtosesi udpisablal Rixtsresniori s SaFoWt afkdngddre irsuric .
reaction 10  prodesd-s ahdViendagiudosidesi knd nall bowladkyl stetuwes yrpantan, aakdkyr *
group contai ni-ng fqulabQﬁ% 10 to about 20 carbon atons and a sulfonic acid
or-sul furic acidESPHUCBIES: (Included in-the term"alkyl' is the al kyl
portion of acyl groughe)ptefanrddalkylpolyd ygesidps dﬁV.anﬂ‘Gn¥Wﬂ@fact ants are
~the sodium 1 and potassi um al kyl sul fates, especially those obtained by
~sulfat- ing tthe higher alcohols gCS-C 8éar bon,atons) such as those
produced by reducing the gl ycBA( ﬁ’%z,ﬁst( YER#¥1dg coconut oil: and the
sodi um and pot assi um al kyl benzene sul fonates in which the alkyl group

tains f bout 9. t g2apoyt in 20 ,.:.St 1A '
branched chai n cAPErE t?ﬁsﬁ%e&és?afvﬁoﬁé‘aﬁ%%%'c?g%%taaiéf?é’é@“‘i'ﬁgﬁ%@f‘” :
Patents 2,220, 09%hanyll 2 hydoxzalkyl, Edrexyaikylphenyhi wadl Bixtuses j thexeof in
strai ght chaiyg a'@k#%&@&ﬁ%éa@ﬁ &ntian rom Naticle B0/ 2basouru e prefer-

carbon SLOM T (LS, Ao Eaes ST A0 b St n 8 BHLSL el
pol yet hoxyl ate sulbligtZst psarfromd &olaboubddg prefendbdly 0handl kyils from 1} to
about 10, ;preferably'.fr_'om about 13 to about. 3, most preferably
from about 1.6 to about 2.7.  The glycosyl is preferably derived
15_' fr_om'gflucose.__ To. prepare these compounds, the alcohal or alkyl-
" po]yethoky.falcoho] is formed first and then reacted with. glucose,
or a sodrjce of glucose, to form the-.glucoside {attachment at the
l-poéitioh). The additional glycosyl units can” then be attachgd
between their 1___-pos_1'ﬂon and the preceding glycosyl units 2-, 3-,

20 4-.'and/or' 6- position, preferably predominately the 2-position.
| 7. :Fa_tty acid amide detergent surfactants having the for-

mula:

| o Rs'ﬁ‘NR7z - | |
 wherein R is an alkyl group containing from about 7 to about 21
(preferably from about 9 to about 17) carbon atoms and each R’ is
se'l_e'ctéd'from the group consisting of hydrogen, C'I'-C4 alkyl, CI-C4
_hydroxyalkyl, and '(CZH4o)xH where x varies from about 1 to about

30 3.

'P.refe_r;red amides: are c8'c20: ammonia amides, monoethanol-
amides, diethanolamides, and isopropanol amides. '

o : B. Anionic Surfactants
35 . Anfonic surfactants suitable in detergent compositions of the
present invention are generally disclosed in U.S. Patent 3,929,678




group contains fromabout 10 to about 22, preferably from about 12 to about
.18 carhpn atons, and wherein the pol yethoxylate chain contains from abo--
to abQues 15 et hoxyl ate noieties preferably 30 from about 1 to about

et hoxylate -noieties. These anionic detergent surfactants are
particularly desirable for fornul ati ng heavy-duty i quid | aundry detergent
conpositions. Qther anionic surfactants of this type include sodium al kyl

gl yceryl ether sulfonates, especially 4ihgse ethers of higher 35 .
al cohol s derived fromtallow and coconut oil; sodiumcoconut oil fatty acid
nonogl yceri de sul ftorlatugbliamdt il f,atseaed sDedembEro.‘s‘O 1975 36 colpm 235 sliue 53l ts
of alkyl phenol {% e'&Shﬂr?ﬁ' gg ef ERR] containing fromabout. 1 to=<-
about 10 units of ene oxi m) écul e_and wherein the al kyl groups "
contain from aboufl®sses efbanioniz: Sld'ziﬂ'é)'@ﬂt&t%lid&&lnélr%odl um or potassi um

salts of alkyl 5 etlhylswan@ry Qekstih@fetsuls‘oabg%mma@l BR Godham! phtis
about 10 unltg Bithylene oxi de
m a

d I
cone tains tr N LR G T L AR T
wat er - sol ubl e sal t:ent:hnmg drem @boat ghie mhtdhtcemdnaatgmsacpthfecah‘ityafmmg

fromabout 6 to 2Qpoarh rﬁ?aggg[& é@carb&h bigns’ atty acid group and from about -

1 to 10 carbon atoms I N Eeb g wat er-sol'ubl e salts of
2- acyl oxy- al kane- 1- sul foor”ad:eé'cﬁ‘-’dﬂb sakisi Ageferabluibatalkal b metahy wamontt ons

in the acyl groupiamd af:aorsnajamhma:momatsemts,230ﬁabbm1atomfmct heeazl ke
moi ety; al kyl ;gth bout_.10 to 20 car atons 15

in the al kyl grouﬁr%ﬁ'& %?%'Sn‘%‘aﬂ%gﬂ{nal E"fe(ri'lg' ‘ﬁB‘F@é" f“@\'%"lrﬁn@"oﬂlgg group
wat er - sol ubl e sal centafining:ffirom saboit Nt 49 shouta’i carbén abomboand a2sulforilc
garbon atoms; andapgy %ramﬁuw 16 2eP LroBPA! TInCRARE 1N Bhe "etdl ARY{" 1
3 carbon atons  in, the roup rom apout to 2 car on at
the al kane i ety.is the a1ky1 gortc\Jon of acy groups.)
Examples of this group of anionic surfactants are the sodium
15 and potassium alkyl sulfates, especially those obtained by sulfat-
ing the higher alcohols __(Ca--C]_8 carbon atoms) such as those
_ produced by reducing the glycerides of tallow or coconut oil; and
the sodium and potassium alkylbenzene sulfonates in which the
alkyl group contains from about 9 to about 15 carbon atoms, in
20 straight chain or branched chain configuration, e.g., those of the
type described in U.S. Patents 2,220,099 and 2,477,383. Espe-
cially valuable are linear straight chain alkylbenzene sulfonates
in which the average number of carbon atoms in the alkyl group is
_ from about 11 to 13, abbreviated as Cn C13LAS
W, 25 Preferred anionic surfactants of this type are the alkyl
polyethoxylate sulfates, particularly those in which the alkyl
group contains from about 10 to about 22, preferably from about 12
to about 18 carbon atoms, and wherein the polyethoxylate chain .
contains from about 1 to about 15 ethoxylate moieties preferably
30 from about 1 to about 3 ethoxylate moieties. These anionic
detergent surfactants are particularly desirable for formulating
heavy-duty 1iquid laundry detergent compos'itions. :
Other anionic surfactants of this type include sodium alkyl
glyceryl ether sulfonates, especially those ethers of higher
35 alcohols derived from tallow and coconut 0il; sodium coconut oil

fatty acid monoglyceride sulfonates and sulfates; sodium or



20 3. Anionic phosphate surfactants. 4. N-al kyl substituted
panmetes. C. Anphol ytic Surfactants Ampholytic surfactants can be .
gﬁﬁ'y-descrlbed as aliphatic 25 derivatives of secondary or tertlaﬁy
amnes, or aliphatic deriva- tives of heterocyclic secondary and tertiary
amnes in which the aliphatic radical can be straight chain or branched and
wherein one of the aliphatic substituents contains fromabout 8 to 18
carbon atons and at 71 east one contains anzgycwnc wat er - sol ubi | - 30 I zi.ng
grolp, e.g. carboxy, sulfonate sul fate ee U S. Patent 3,929,678 to

Laughlin et al. 1 1 i 8535 ’
for exanpl es of gh%r%?g’?l C sur gctgg kyl %ggélf Ef}wggﬁ'e xide '&‘%ﬁe%“s%mages -
Surfactants Zw tcmuaon ng Surem aahosit & 'G:Qarﬁbl%t bk i {5 d?s‘séﬁhﬁéﬂea%’d@érPe" :
vatives of seconggfdeu?@dand ihepein amen%sk ﬂ%r‘o‘ﬂ?§'é’&&a@ﬁ Pedrerabout V8 | te

d dt t t '
Quater naty. phospAB Ltz CePEAT (AFPSE.4 afm‘é E T a%s“z@;é f}ss om% o
3,929,678 tosL bhylenetoxide ,ethes ismlifikescadnta iging 4l95i& httocebautn gl,mts
38 t hrough ggl teng Zgétreneo y £ me h g;.é i+QRI ne

T3¢ 28thy bRE oé% éereﬁﬁ x@ ?dWe i 'the Elk?’l EP@QM ants

10 actants Cat1 on
can al so be incl atns fncmeb@wgéﬂttq;ehw&?%m onhRLERE present invention.

Sui tabl e cationic sumae-idciodad | el wdeekrzatapiat %mwyoﬁmwmswpwants

having the 1:Orrmls%‘“’omvl:ed fatty acids contaiJ&ngFgrom about 6 to 20 carbon atoms

10 in the fatty acid group and from about 1 to 10 carbon atoms in the
‘ester group; water-soluble salts of 2-acy10xy-a1kane-1-sulfonic
acids containing from about’ 2 to 9 carbon atoms in the acyl group &/
and from about 9 to about 23 carbon atoms in the alkane moiety;
alkyl ether sulfates containing from about 10 to 20 carbon atoms

15 in the alky! group and from about 1 to 30 moles Qf ethylene oxides;
water-soluble salts of olefin sulfonates containing from about 12
to 24 carbon atoms; and beta-alkyloxy alkane sulfomates containing
from about 1 to 3 carbon atoms in the alkyl group and from about 8
to 20 carbon atoms in the alkane moiety.

20 - 3. Anionic phosphate surfactants.

4. N-alkyl substituted succinamates.

C. Ampholytic Surfactants | |

~ Ampholytic surfactants can be broadly described as aliphatic

25 “dérivatives of secondary or tertiary amines, or aliphatic deriva-
"~ tives of heterocyclic éecondafy and tertiary amines in which the
aliphatic radical can be straight chain or branched and wherein

one of the aliphatic substituents contains from about & to 18
carbon atoms and at least one contains an anionic water-solubil-

30 1izing group, e.g. carboxy, sulfonate; sulfate. See U.S. Patent
3,929,678 to Laughlin et al., issued December 30 1975 at column

19, lines 18-35 - | - for examples of
ampholytic surfactants. .

35



wherein [ERR] is an al kyl or alkyl benzyl group having fromabout 8 to

, about 18 carbon atoms in the alkyl chain; each R is selected from \
groupg consi sting of [ ERR] 20 [ERR], and m xtures thereof; @
[ERR] == is selected fromthe group consisting of [ERR] al kyl, [ERR]

hydr oxy- al kyl, benzyl, ring structures formed by joining the two R groups,
[ERR] wherein [ERR] is any hexose or hexose polynmer having a nol ecul ar
wei ght.. | ess than about 1000, and 25 hydeogen when y is not 0; [ERR] is .
the sarre as [ERR] or is an alkyl chain wherein the total nunber of carbon
atons of R plus R is not nore DharZwdbtartiodft Seefaktantiss from 0 to about 10
and the sumof the y 5. f apout, 15: LS. at i ble-
ani on. 30 Prefé@#g 8*$%héﬂghg$%83réﬂrﬁ§ g?&%PQ éﬁ%.éﬁﬁgrﬁpgﬁﬁ%nium'
surfactants, esp@dives pf segondawnh@ndobertianaiamines .k gerivagivescoinbatero-
described in the aRove skesndard aHdcPedti anfnes! GC LA att PVast B quatEnEFPUPS
as [ERR]. The nost Eﬁfferr d uateénar nnnnlun1surfac{Pnts are thg
chloride, broni ARt efRHEETIVaP °st’§?§5}“ oy Ygritiany, sulipgium compounds.

met hyl ammoni um sa8ersy .8 PetentaBk3a9,878 tpdiaughtirmelt) akt,hjs suedobecemberaB0 s,
the C8-Cl6 al kyl 1dygdaexysfm! 4 meffpy! %mmoggﬁa{:éﬁ:mn 28N0)jpe 2838 - C8-Cl6
al kyl oxypropy!l tT1nethylamoni ulm " sal {s. e above, 3gcy?

tri met hyl ammoni um net hyl sul fate, | auryl fon rexasples Sfindwitdartanier pyrdac-
nmyristyl trimethytaagepni um brom de and coconut tri- methyl anmoni um chl ori de
and nethylsulfate are particularly Pr ¢; 5 . ge%r d. tergent Buil ders

Det er gent coﬂﬂositions of the presght ' tional- |y conprise

i norgani ¢ or organi c Cetientensutfiackantss ¢am asksiostbe ningiudedri fier aletérgedtiess

C@t rol.  These WHnpd&f13oRebIC AP Prasedt ARVERt BN, Suitable cationic surfac-
tants include the quaternary ammonium surfactants having the
formula:

15 [R2(0R3)y][R4(OR3)y]2R5N+X' -

wherein Rz'is an alkyl or alkyl benzyl group having from about 8
to about 18 carbon atoms in the alkyl chain; each R3 is selected
from the group consisting of  -CH,CH,-, -CHZCH(CH3)-,

20 ;CHZCH(CHZOH)-, -CHZCHZCH -, and mixtures thereof; each R4 is
selected from the group consisting of Cl-c4 alkyl, CI-C4 hydroxy-
alkyl, benzyl, ring structures formed by Jjoining the two R4
groups, -CHZCHOHCHOHCORSCHOHCHZOH wherein R6 is any hexose -or
hexose polymer having a molecular weight less than about 1000, and

Y, 25 hydrogen when y is not 0 RS is the same as R4 or is an alkyl
chain wherein the total number of carbaon atoms of R2 plus Rs is
not more than about 18; each y is from 0 to about 10 and the sum
of the y values is from 0 to about 15; and X is any compatible
anion. -

30 Preferred of the above are the alkyl quaternary ammonium
surfactants, -especially the mono-long chain alkyl surfactants
described in the above formula when Rs'is selected from the same
groups as R4. The most p}eferred quaternary ammonium surfactants
are the chloride, bromide and methylsulfate C8-C16 alkyl tri-

35 methylammonium salts, Cg-Cg 2lky! di{hydroxyethyl )methylammonium
salts, the C8-C16 alkyl hydroxyethyldimethylammoniumsalts, and



80% by wei ght of

typicdlly conprise up to 60% by wei ght of the detergent -
confygsytion. Built liquid formulations preferably conprlsefromw
10 &€& 25% det ergent builder while built 15 granular fornul ations
preferabl y conprise from 10 to 50% by wei ght detergent builder.
Suitabl e detergent builders include crystalline alumnnosili- cate ion

exchange material s havi ng the formula: 20 38 -
are-at |east about 6,

0.5; and x is fr
alum nosilicate
[ ERR] wherein M
z is from about

magne5| umion ex

the conposition. Wen included, these builders

Egy lat'lkﬁtbxypranyfbuttriﬁélthymopmmssmMr at @ the a :we,

I S7S0 umot s

dlbrﬂd;e.ab@xmsyl aﬁmngetwamonwms bramide aand,cqG9gul tri-

of [ERR]| hardnes$?rp r. gram of anhydrous alum nosili- cate. The

al umi nosi | i cate

exchange bui |l der materials are in 35 hydrated form
and contain from about 10%to about 28% of water by weight"

and potentially even hi gher amount s G’Jter erit BiTdep@ter if anorphous.
preferred crystalline alumnosil at terials contain from

about 18%to about 2Petergest compasidienscefsthel prasent xinvention cax gphiopal-
~crystalline al urrlﬁO@oanhsecahergaamcea«cfaagaﬁcrraéee'ﬁgahﬁ buieddrer thedssist in

characterize
to about 10 cr

oy wineRhhirdiess, dhafaflo) Thesha Sufloels oy Famrige ofrom, L FE 00
| ess than about 0.01 r80%r by. waight mfeftBErednposmttnmhaHgm nmcdudexl.s ﬂhas'es a

builders typically comprise up to 60% by weight of the
detergent composition. Built 1iquid formulations preferably
comprise from . 10 to "' 25% detergent builder while built
granular formulations preferably comprise from 10 to

50% by weight detergent builder.

.20

- 25

30

" Suitable detergent builders include crystalline aluminosili-
cate jon exchange materials having the formula:

wherein z and y are at least about 6, the mole ratio of z to y is
from about 1.0 to about 0.5; and x is from about 10 to about 264.
Amorphous hydrated aluminosilicate materials useful herein have

-'the empirical formula

Mz(zAlqz’ySiOZ)

wherein M is sodium, potassium, ammonium or substituted ammonium,

z is from about 0.5 to about 2; and y is 1; this material having a

magnesium ion exchange capacity of at least about 50 milligram

- equivalents of CaCO3 hardness per gram of anhydrous aluminosili-

35

cate.. _ : _

The a]umnosﬂlcate ion exchange builder materials are in
hydrated form and contain from about 10% to about 28% of water by
weight if crystalline, and potentially even higher amounts of

et ion1Gh IR 2R 11y B nEA 1 T~

nmoni um 30

RENYISnioARaR | €M oPidedtande mathyAllafateO avk | pareiai #qyi preLent s

if crystalline,

[ ERR] wherein z and.y
the nmole ratio of z toy is fromabout 1.0 to about

Hi ghly
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pa‘rticle size dianeter of from about 0.2 mcron to about 4 mcrons.
.term"particle size dianmeter" represents the average 10 particle sizg
di amat\g,r» of a given ion exchange material as deter- m ned by conventi opa
anal yt Ical techniques such as, for exanple, mcroscopic determ nation
utilizing a scanning electron mcro- scope. The crystalline

alum nosilicate ion exchange materials are usually further characterized by
t hei.r-.cal ci umi.on ex¢hange 15 capacity, -whpch is at |east about 200 ny._
equi'val ent of [ERR] water hardness/g. of aluminosilicate, calculated on an
anhydrous basis, waterwhf cmoppheusal Highty ipnefarwred amgstaifﬁne crhumbmasti1 300teny

eq./g. to about 3pg EHchapge’ rﬁbterﬂ’l% ebmmowdd g0 189 W%B&ﬂ@%ﬁm eféra"‘s -
are still further cgtgr act éri zed glaégtx ihca ciumion 20 :
n .

which is at |east hfdgir £rgstal #oqrﬁm'fredusevsgﬁmngaﬁ ngs |
al um nosilicate (ca“ﬂeydasmtexcmteshateamsge?erfuroﬁdrychaastwﬁbd rbyt hepaainge of

from about 2 ral e/ oy
grains/gallon m nél}tsée g%%rév r tFb(‘;s "grygﬁ@%aq)@ hﬁﬁrﬁgn (51 8%5150 mcffﬂs I"mum
al umi nosi | i cat es Amorphausi Imé§¢r12$5 arpurqfden ssmadfhet; te.s-cadaﬂmrhou desextiéange

rate of at |east ap¥tol19ndersw. gaMdﬁé%FéfEﬁéé gl‘foﬁ”éﬂéa'ah%é" maIEﬁa%%DﬁNP‘és
alum nosilicate ion ex han%F r@terl al s ua,eual I have a

exch %92‘
capacity of at PHE gmetey of, fropcpajout (Olé fdc c'["EI'«"FQ])a 8 4w
exchange rate of microssst T term'partiklgrsize/ ¢iemk e nrepresémysanhe alveprage

Aor phous et gy i ﬁgggoynggisgzsgé%raaf YL Nof HchatdiC b AHBT 14 B0

exam ned by um nosilica
exchange mat eri al Bingdeby sonventiignal apalybisgal apspbmquesrrﬁé@é asy AT rempl&at es

can be crystallgfigos@pidS detdfihPLIQHS u'tlillﬁt‘lhychursﬁalﬂi’iﬂgcﬁfﬂe&&on micro-
ural l'y-occurrin aI U8 O | 11%%&% um?nos*lwntt e{'onca:ltélyan dq mater1da1$ areA
nmet hod for pr% ?"e y&ta - ate e ge
: : usuaﬂy further characterized by their calcium ion exchange
15 capacity, which is at least about 200 mg. equivalent of CaC03
water hardness/g. of aluminosilicate, calculated on an anhydrous
.basis,. and which generally is in the range of from about 300 mg.
. eq./9. to about 352 mg. eq./g. The aluminosilicate ionexchange
materials are still further characterized by their calcium ion
20 exchange rate which is at least about 2 grains Caﬁ'/ga‘llon/min-
ute/gram/galion of aluminosilicate (anhydrous basis), and gener-
ally lies within the range of from about 2 grains/gallon/min-
ute/gram/gallon to about 6 grains/gallon/minute/gram/gallion, based
on calcium ion hardness. Optimum aluminosilicates for builder
\_ 25 purposes exhibit a calcium jon exchange rate of at least about 4
grains/gallon/minute/gram/galion,
The amorphous aluminosilicate ion exchange materials usually
have a Mg"_'+ exchange capacity of at least about 50 mg. eq.
CaC03/g. (12 mg. Mg++/g.) and a Mg'-H' exchange rate of at least
30 about 1 grain/gallon/minute/gram/gallon. Amorphous materials do
not exhibit an observable diffraction pattern when examined by Cu
radiation (1.54 Angstrom Units).
Useful a]ummosﬂicate ion exchange matemals are commercial-
ly available. These aluminosilicates can be crystalline or
35 amorphous in structure and can be naturally-occurring aluminosili-
cates or synthetically derived. A method for producing




alum nosilicate ion exchange materials is disclosed in U S. Patent
3,885,669 to Krumel, et al. issued Cctober 12, 1976 (herein o

[ nrat ed by reference). Preferred synthetic crystalline vl
efYosi | i cate ion exchange materials useful herein are available 5

under’ t he designations Zeolite A Zeolite P (8), and Zeolite X. In an
especially preferred enbodi nent, the crystalline alumnno- silicate ion
exchange material has the formula [ERR] 104¢herein x is fromabout 20 to..
about 30, especially about 27. O her exanp)es of detergency builders

i ncl ude the vari gumineéiicstd dbh exchirgal mateeials, isrdisalasedoin Yubstiatented

anmoni um phosphat:- ol yp tes, .21 PhASREPNAL: - 1pol sphopat ess:
15 carbonat es, E‘?%sl"%at t‘}s’ kﬂ%@?& eg? a.lp'olh&ﬁgg?ogégﬁﬂo%gt engo Qé?g- :
tates, carboxyl dncsirporahed Bl yefenssss).at eé’."“’e" f ayntdetiar erystlangal i
o gani o phosphay o e e e g 121 PO A BoSRAS E
pyrophosphat &, p¥t rt}‘ﬁ %‘QB?HPES'Z omiﬁ%i%’n egfﬁ:gg?]egéiﬂ %ﬁl ?ﬁ@ﬁ?ga& on
of fromabout 6 In &i,espedisilyhppefenwhdt enbodifendsplhs crysta dhgphh&!ﬁmﬂa_t e
bui | ders are -tle-%ggé%a%hgﬁgf‘%ﬁtMa?QLatsstﬁg' fﬁf—:ﬂ)‘l'ae”e‘ 1, 1- di phosphoni ¢ -
m an t - hyar

acid, the sodiu potassium salts of ethane 1 oxy- 1, 1- di phosphoni c
acid and the sodi um and potassiumsalts of ethane, 1,1,2-triphos- 25 = ~

phonic acid. O her phosphor ua: qumdgjzg(emggg@l& ge disclosed in U S.

Patents 3,159, 581; 3,213, 030; 5,422, 3, ,-137; 3,400, 176 and

3,400, 148. EX&npl es of nonphosphorus, inorganic builders are sodi um and

pot assi um car bonahereibi x disbra aboute20ocabausnadd e espeainhbivaboet 33. o

decahydrate, and sil 'o%gére %ﬁ@ﬂ&-%f"&&ef&éd@ ohiRier? tiAcRIdealthe ™aRiouexi da_y
0

Usef ul et or - sol WBHr-sADHRIRosAREA LS THigan; AMBRTMECAE | SIEPEHAEER o i s
al kali metal, amphedphates\d spohiphbsphatesymophasphonates,  polyphosphonates,
18 carbonates, 'silicates, borates, polyhydroxysulfonates, polyace-
y | ~ tates, carboxylates, and polycarboxylates. ?refgrred_ are the
alkali metal, especially sodium, saits of the above. -
Specific examples of inorganic phosphate builders are sodium
and potassium tripolyphosphate, pyrophosphate, polymeric métaphate
20 haviné..a degree of polymerization of from about 6 to 21, and
orthophosphate. Examples of polyphosphonate builders are the
sodium and potassium salts of ethy]ene-l,l-diphbsphonic acid, the
sodfum and potassium salts of ethane l-hydroxy-1,l-diphosphonic
acid and the sodium and potassium salts of ethane, 1,1,2-triphos-
25 phonic acid. Other phosphorus builder compounds are disclosed in /
U.S. Patents 3,159,581; 3,213,030; 3,422,021; 3,422,137; 3,400,176
and 3,400,148, g S
. Examples of nbnphosphorus,'inorganié builders are sodium and
potassium carbonate, bicarbonate, sesquicarbonate, tetraborate
30 decahydrate, and silicate having a mole ratio of SiO2 to alkali
metal oxide of from about 0.5 to about 4.0, preferably from about
1.0 to about 2.4. ' -
Useful water-soluble, nonphosphorus organic builders include
the various alkali metal, ammonium and substituted ammonium
35 polyacetates, carboxylates, polycarboxylates and polyhydroxy-
sulfonates. Examples of polyacetate and polycarboxylate builders




35 pol yacet ates, carboxylates, polycarboxylates and polyhydroxy-

sul f onat es. Exanpl es of pol yacetate and pol ycarboxyl ate buil ders 41
t he ofium potassium lithium ammonium and substi ted amonium &3

sal t s¥0f et hyl enedi amine tetraacetic acid, nitril ri- acetic acid,

oxydi succinic acid, nellitic acid, benzene poly ar- boxylic acids, and
citric acid. 5 H ghly preferred pol ycarboxyl ate buil ders are
discl-osed in U S Pafent No. 3,308,067 to Diehl, issued March 7, 1967. Such
mat eri.al s include the water- sol uble salts" éf honmo- and copolyners of

al i phatic carboxyllc | ds ch as naleic

I taconic aci aconi.c -
acid, fumaric 10 ¥ %citd® ACBHM &%@?ﬁwmmf'rth&%l ca"EPPH""hnEl"‘P substi” “ted ~ -
met hyI enemal oni ¢ amichium sEitsbof| dthyd enedilamives ttetrazvebbxydcidednitril. r-1-

carbohydrates disg sggm‘ &gdﬁsugatnqgt adid 72@3?’(%%11:0 274 Meriz §§é’%tw

28, 1973. Cther u8g uI otassmm’car oXy
oxymal onat e, Pwymmgsowéﬁﬁrﬁw@ « ci s-cycl ohexanehexacar -

bo?yl ateI g: ss cylcl opemgm@t %ﬁ?&&&b%&’l}y&&ﬁbd&bkﬁ@gﬂwwm' a?éléwdofémzqggo
wat er - sol ubl e po a u

to about 200, 000 Y )eﬁﬁgﬁiﬂe;ﬁ é‘&’ ag;ﬁggt@ g%:é?leb f-g}%ﬁ%r. de with -
vinyl methyl ether or ethylene. &Jblermmrﬁalsl anpbthr;ecauhbowyta‘t-es
are the pol yaceta o] sc e Pa 4 (o]
Crutchfield et al EO@EGEXW aﬁesh o '865 gorflgﬁl{#é Igat tea(ri:tgllshé#yiL éaél%éﬁy”tc
Crutchfield et al acidsssuehy aﬁa%wmac’fg?ytacmscséc ibi {pasasonic @&FBO)@’W@R‘GS
can be prepareg bycid, agnigi@acid] ejerdtonicinded andl wathyianainatoniecadidl i ons

ol yacetal oar boxyl ar SUid S fedsh IntiHe e ol ld @ pchonBiebEolls- 1O
grdups to stabil i gtogede 1pkoSa»cé’ta&enfca3r.Bé3<ga23t 80 a@tehdsissuedi Marrhp @By nmk973.

Other useful builders are sodium'and potassium carboxymethyl-
15 oxymalonate, carboxymethyloxysuccinate, cis-cyclohexanehexacar-
boxylate, cis-cyclopentanetetracarboxylate phloroglucinol trisul-
fonate, water-soluble polyacrylates (having molecular weights of
from about 2,000 to about 200,000 for example), and the copolymers
of maleic anhydride with vinyl methyl ether or ethylene.
20 Other suitable polycarboxylates are the polyacetal carboxy-
lates disclosed in U.S. Patent 4,144,226, to Crutchfield et al.
issued March 13, 1979, and U.S. Patent 4,246,495, to Crutchfield
et al., issued March 27, 1979.

These po1yaceta1 carboxyIates can be prepared by bringing
together under polymerizat1on conditions an ester of glyoxylic
acid and a polymerization initiator. The resulting polyacetal
carboxyTate ester is then attached to chemically stabIe end groups
to stabilize the polyacetal carboxylate against rap1d depolymeri-
zation in a1ka11ne solution, converted to the corresponding salt,
30 and added to a surfactant. |

Other useful detergency builder mater1als are the "seeded

builder” compositions disclosed in Belgian Patent No. 798,856,
issued October 29, 1973 . | -

Specific examples of such seeded builder mixtures are: 3:1 wt.

35 mixtures of sodium carbonate and calcium carbonate having 5 micron

particle diameter; 2.7:1 wt. mixtures of sodium sesquicarbonate



zation in alkaline solution, converted to the corresponding salt, 30 and
ad to a surfactant. Qther useful detergency builder materials are the

" d.buil.-der" conpositions disclosed in Belgian Patent No. 798, 856, s

i ssued October 29, 1973 Specific exanples of such seeded buil der

m xtures are: 3:1 w. 35 m-xt ures of sodi um carbonate and cal ci um
carbonate having 5 m.cron particle dianeter; 2.7:1 w. mxtures of sodium
sesqui car bonat e 42 and cal ci um carbonate having a particle dianeter of -
0.5 microns; 20:1 w xt ures,.of sodi um sesqui.cafbopate and_c .
nydr oxi de. having AMFHISIHE YRR, TaYing. o1PHE I D aGEE §f S0ep WeTnss |
m Xt urfa 01(‘j sodi umagal wnaméxturesi ofmsal rs&ﬁqumﬂfbomatslanm oadlcdgm Heydi gde 5
particle diameter n .0 I n er
optional Ingredi en’}%t' '\?\%@ ﬁgﬁggl%e Fﬁ%ﬁeﬁg % ﬁiﬁ?;ﬁjeﬁigﬁ cogg%gl fohi (Q)]%,Q
present | nvent i on,ofi sodhum cachamade; i sodium 1ajum1rmrte dngd acbﬂtmmeamdee\hemg #or
use (i.e., fgompsptide dfdievbr o#080mici-byd ude sol vents, bl eachi ng agents,
bl each actlvators soi.l -sus- pending agent’s, - .corrosion inhibitors,

dyes, fillers, . optical brighteners, germcides, pH adjusting agents
(monoet hanol am' ne sodi um car bOtiwreQpinda LiiDebyrchenti haredients | enzyrres

t abi | - .
oot 0 a0 o o S AR 10 I PR B SRILAEL T deteraent
Granul ar for nul atumoetﬁie@. Af (the dsessnfentnventisssi tl.nOr@eér zgnventjenal

present inventjoon fatedabi p$HEad 1teyewnv&ntu§ma(1 feeghmwea to- eaboubyzo )s
slurrying the indiyi

{
spray-drying the r‘«s"é:ﬁi1"?e<;1r1st°‘i %3 gacf:hqﬂéllva?)q?fqut%’r ﬂﬁl? agfrtgmﬁﬁfro?fn otYS"t he

i ngredients. G pending ﬁgermsl,atawnssion inhibitors, dyes, fillers, optical
'brighteners, germ1cides, pH adjusting agents (monoethanclamine,
sodium carbonate, sodium hydroxide, etc.), enzymes, enzyme-stabil-
15 izing agents, perfumes, fabric sbftening components, static
control agents, and the Tike.

Detergent Formulations ]
- Granular formulations embodying the detergent compositions of
20 the present invention eah_be formed by conventional techniques,
i.e., by slurrying the individual components in water and then
atomizing aﬁd'spray-drying the resultant mixture, or by pan or
drum granulation of the ingredients. Granular formulations
preferably comprise fiom 10 to - 30% detergent surfac-

o/

25 tant, usually anionic. B | Y

 Liquid formulations embodying the detergent tompositions can
be built or unbuilt. If unbuilt, these compositions conventional-
1y contain approximately 15 to 50% total surfactant from 0 to 10%
- of an organic base such as a mono-, di-, or tr1-a1kan01 amine, a
30 neutralization system such as an alkali metal hydroxide and a
Tower primary alcohol such as ethano] or 1sopropanol, and approxi-
‘mately 20 to 80% watep. Such compositions are normally homo-
geneous single phase quu1ds of low viscosity (approximately 100

to 150 centipoise at 75°F). _ _
35 ~ Built liquid detergent compositions can be in the form of
single phase liquids provided that the builder is solubilized in



preferably conprise from 10 to

.tant, .ysually anionic. Liquid fornulations enbodying the detergent
conpositions can be built or unbuilt. |If unbuilt, these conpositions

conventi onal - |

y contain approximately 15 to 50% total surfactant, from

to 10% of an organi c base such as a nono-, di-, or tri-al kanol am ne,

neutralization
primary al cohol

80% wat er . Such conpositions are normally honb- geneous single phase
qu(:Ji ds of |ow WES(FBSE‘ESF (aat'pdrstéxiﬁ?r‘éﬁqela\?a féé*tcﬁ‘??ﬁo &@H?‘Fpﬁ?’é‘@gg}” 1). 35
Built |iquid detentgémtlOctun2ssitoitahsuefacthet, 00 tdoe25Pbui fersiirigh ecaphage ~°

system such as an alkali nmetal hydroxide and a | ower

a

30% det ergent surfac- 257

o

such™as et hanol or isopropamol, and approxi- nmately 20 to._

-l

at s ) evel of et de nchahi, 3 o7 gl B b iflrbbvone exstiy gl Sucicl o

surfactant, 10 1% wabtersuiliiguidscaf chisatypBealsodhaveca diowi viscesityc(109 te 10%

of a hydrotg ope15my deRtipdice 48 t75°FY 0 WA PE - 1iqui dlUdetBradnts Niifeol
a low viscosity_(1

Matdhgo have

Q0 t 150 t t JERR]). , Bujlt F
det ergents i ncof P%?qt%ggla&nﬁﬁ%Hggeanlﬂg%lofS‘grﬁxﬁ&'feér ké’ér?@&gts ﬂifxﬁ’ﬁﬁlg?('or _
| evel s of bui | dthatt hmu@ahmoaonbbetedymdi_stselged_di szvlaled) camanise detergemt i se
‘deter gent Co”poédn{pbefﬁgﬁ% .otfh@héjrgﬁéfe'ﬂg H%léﬁf‘itohc.’”-Suﬁh'olhﬁbi&“l:&ﬁaeﬁ%éﬁi‘l | onal -
nodi pr o aving plastic 1

|y enpl oy ViSCO?I
characteristics

lers, t uce systens Vi

] . ] shear
Y 145P1 9 HisaPHi tys madifdersyy; i dradusss syshes. bayipscpastiphase

" separation 1y Sshda#t Scharacyepiétichecto Medfhtain VétdbipH ddeparisdony &g nypati ons

VWhil e the deter
within a wide r

they are particularly suyi9agble

about 12),

W IR i

h pH i.e. an inypi1al ti-detergeftncoRsdditions of the present invention are

15
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35

operative within a wide range of wash pHs (e.g. from about 5 to
about 12), they are particularly suitable when formulated to
provide a near neutral wash pH, i.e. an initiél pH of from about
6.0 to about 8.5 at a concentration of from about 0.1 to about 2%
by weight in water at 20°C. Near neutral wash pH formulations are
better for enzyme stability and for préventing stains from set-'
ting. In such formulations, the wash pH is preferably from about
7.0 to about 8.5, and more preferably from about 7.5 to about 8.0.

Preferred néar neutral wash pH detergent formulations are
disclosed in EP-4-0095205. - _ These preferred
formulations comprise:

(a) from about 2 to about 60%. (preferably from about 10 to
about 25%) by weight of an anionic synthetic surfactant as pre-
viously defined; _ . .

(b) from about 0.25 to about 12% (preferably from about 1 to

about 4%) by weight of a cosurfactant selected from the group

consisting of: __ I
(i) quaternary ammonium surfactants having the formula:

rpllars 4/an3 Spty-
[R2(0R%) 1R (0R%) 1,R°N"x

Fhﬁygﬁﬁ%%gthE¥$gtagn are operative

pateraent Formylations a near neutral

-



6.0 to about 8.5 at a concentration of fromabout 0.1 to about 2% by melght

vt er at [ERR]. Near neutral wash pH fornul ations are better for enzyne
2l ity and for preventing stains fromset- 20 ting. In such s
| ati ons, the wash pHis preferably fromabout 7.0 to about 8.5, and

nor e preferably fromabout 7.5 to about 8.0. Preferred near neutral wash pH

detergent fornulatio

ns are di sclosed I n EP-A-0095205.

These preferred 25 fornul ati ons conpri se: -(@Q- from about 2 to ahaut 60%-

(preferably from abo
surfactant as pre- Yy
(preferably from abo

ut 10 to j,about 252 ¥ ght of an anionic syntheti
masém d@fl radh RD) RP,om%Bbautard 26 dre asoyred fisly
about 4% by wei ght of a cosurfactant

(O

- .

selected fromthe group coﬁ |st|n of : (i) quaternary ammoni um surfactants .

havi ng the fornul a:

[ ERR] (133 diqua ﬂaMermnﬂmR]suréa%%ntfERh}Wﬂ[gERthe

[ERR] x and y are as prefyrpurd:y defined; (ii) diquaternary anmoni um

- surfactants havi ng the formula: 5 [ERR] wherein R2 R3, R4, y and X are
as defined aBove; particu- Iard frred 3a+e5 - C16. al kyl
| - pentanet hyl et hyl ene- 10 [R (OR )ﬂﬁ@& bbﬂiueR gdd hfthylsulfate
salts; (iii) amne surfactants aV|ng t He fornula wherein -

R2, R3 R4, R5 and y

10

15
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- wherein RZ,'R?, R7,

are as geflyed4above partic
wherein R s Y and X are as deftned above; particu-

dfamine chloride, bromide and methylsulfate salts;
. (i11) amine surfactants having the formula:

rn2 3 4 35
[RE(OR) JERY(0R™), TR

- whereih'Rz"R3 R4: RS and y are as defined above; particu-

larly preferred are the CIZ'CIG alkyl dimethyl amines;
' (iv) diamine surfactants having the formu]a'

| [RZ(OR3) 1R (0R3) NRNRSERY (0R3) 1
y ot Ty y
4 g5 and'y are_as'definéd above; particu-

larly preferred are the CIZ'CIG alkyl dimethyl diamines;
(v) amine oxide surfactants having the formula:

[R2(0%) J[R*(0R%), IR°N—0

4 5

wherein R, RS, R%, R® and y are as defined above; particu-
lakly'prefefred are the CIZ-CIS'élkyldimethy1jamine oxides;
and - ' _

(vi) di(amine oxide) surfactants having the formula:

2,003y 1radrnad 3405c 08/ nn3
[R°(0R%) J[R"(0R _)y]NR.NR [R°(0R°), ]

2, R3, R4, R5 and y are as defined above; preferred

are the CIZ'CIG alkyl trimethylethylene di{amine oxides) and

wherein R

' 1arly preferred are the CB-C16 'alky1 pentametherthylene-



larly preferred are the [ERR] -al kyl dimethyl am nes; (iv) diamne _

‘surfacl\ants having the formula: [ERR] 20 wherein R2, R3, R4, RS and y arg
as d ed above; particu- larly preferred are the [ERR] al kyl dineth N

di am'Ties (v) am ne oxide surfactants having the fornula: 25

[ ERR] V\,herei n R, R R4, R5 and y are as defined above; particu- larly
preferred are the [ERR] al kyl di net hyl am ne oxi des; and 30

~(vi),di(am ne oxide)-surfactants having the fornula: [ERR] 35

wherein R2, R3, R4, R5 and y are as defined4dbove; preferred are the [ERR]

al kyl trinethyl et hyI eng) dideag xsgi g&ﬁ 40 48y (e h{r Yty 5040
“about 40% by wei ght (S?eferabl‘{Eﬁl ut a oSt é‘v (‘?J'Fb y

preferably from aBBRUE 36% thy 2’9 M i ;mefgrq%& tV%CPQP”(FOmm‘i"n?% tWrom
about” 10 to about weﬂgm-a\r bﬂnaav@m (aerief emﬂiaﬁmra_; [frtiR] abaiturlgt ¢d iaaaw axid

' 5 f h
g{)SlTl’i(t]ch !agt ant bef ﬁ'@b%gtg?ogg fpr%r?ﬁﬁac?ﬁgre éﬁacdny?ﬁﬁg#r?&bgﬁ ngﬁi a"B 't"lehe
20: 1. Such -cofposithensef) nithe molef eatin pfcthe anioricosurflagtants toothdh®osunsy
by wei ght of an etfb@ea\s'tas@ﬁr b Ofkls Ol %&%&#@ﬁasdy 8##6%' ab"ont zph%ogbout

(noni oni'c surfac%snt previously defi ned. Highly preferre
conpositions of t %ype also preferably contain fromabout 2 to about 10%

by wei ght of citric aguch atuhpasitiongnelse préferably | eomtatmafrombabbu 030 ty
wei ght) of neut rahﬁ@é‘gsi%ﬁe%&gh’?% 9&'&90%%@&& 210013 CoF GEHEF hBed alky!

hydr ot r opes, enzy
- 10 phenol (non1on1c surfactants) as prevxously defined. Highly

preferred compositions of this type also preferab‘ly contain from
A ' about 2 to about 10% by weight of citric acid and minor amounts
(e.g., less than about 20% by weight) of neutralizing agents,
buffering agents, phase regulants, hydrotropes, enzymes, enzyme
15 stabilizing agents, polyacids, suds regulants, opacifiers, anti-
oxidants, bactericides, dyes, perfumes and brighteners, such as
those described in U.S. Patent 4,285,841 to Barrat et al., issued
August 25, 1981. S
- Specific Embodiments of Detergent Compositions
20 According to the Present Invention
The following embodiments illustrate, but are not limiting
of, detergent compositions of the present invention:
A granular detergent composition is as fo‘llows

Component We. %
N 25 Polyurethane of Example | . - 1.0
| Sodium C14-C15 alkylethoxysulfate | 10.7
'C13 linear alkyl benzene sulfonic acid 4.3
ch'c14 alkylpolyethoxylate (6) ' 7 0.8
Sodium toluene sulfonate 1.0
30 Sodium tripolyphosphate - 32.9
Sodium carbonate ' 20.3
Sodium silicate 5.8
Minors and water _ - Balance to 100

The components are added together with continuous mixing to
35 form an aqueous slurry which is then spray dried to form the
composition. Instead of the polyurethane,



15 stabilizing agents, polyacids, suds regulants, opacifiers, anti-
oxkeRnt s, bactericides, dyes, perfumes and brighteners, such as those . .
déggzlbed in US. Patent 4,285,841 to Barrat et al., issued August 25/~

1 ‘Specific Enmbodi nents of Detergent Conpositions 20

According to the Present Invention The follow ng enbodi ments- |Ilustrate

but are not limting of, detergent conpositions of the present invention: A
granul ar detergent conposition is as foll owse €onponent

Wt . %25  Pol yuret hane of Exanple | 1. 0
+ Sodi um [ERR] al kyl ethoxysul fate the random copolymer of Example7? Clthel PEacaof

- al kyl benzene sul ¢ e dthe PEI of Example 3b or4th% W amine polymer of
e agiylomine, goly

-t

al kyl pol yet hoxyl ate umt ene
sul ?oﬁaté y 4 can be substituted therefor, 30 Sodi um
tri pol yphosphat e Embodiment II 32.9 Sodi um carbonate

20. 3 Sodium s 5.8 Mnors

o veter glicate pyiquid detergent composition is;2s f0110WS: 100 The
- components are adﬂ@ﬂﬁﬂﬁﬁkther wi-th continuous mxing to 35 formWn %

aqueous slurry V\/nggfmoml @oﬁol]lﬁﬁbysgfaekaﬂﬂéaq to formthe conposition P
Instead of the ut et hane, t he rap on1co ol ymer of Exanp e 2,
the PEA of Exaon@lgé EI&}EIPP}I]"& DE;@HHHP@’ 98- 5)? sl"llnﬁ'a al |yl amine p8k§ner -
of Exanpl e4 can bélzs-t(tli)&talﬂcyl atimetiesledmine &xddedi ment 5 A l3i.guid
det ergent conppsi Cbnponent
W. % Randomnf:)d;po#a%m &*ﬁ%(é %lu PcY@te 5'01. 0
Monoethanolamtne _ _ _ 2.3
Sodium n1trilotr1acetate E % L 18.2 \/
Minors and water -~ Balance to 100

The components are added together with continuous mixing to

15 - form the compos1t10n. Instead of the random copolymer, the

polyurethane of Example 1, the. PEA of Example 3a, .. the PEI of

Example 3b or the dia]]ylam1ne po1ymer of Exaﬁb]e 4 can be
substituted therefor. . -

Embodiments III and IV

20 Liquid detergent compositions are as follows:

Cquonent o _ S : Wt. %
| | | 111 Iv

Polyurethape of Example | 1.5 1.5
C14JC15 alkylethoxysulfuric acid ~10.8 -

25 Ci4‘015 alkylpolyethoxy (2.25) sulfuric acid = - " 10.8 e
C,3 linear alkylbenzene sulfonic acid = - 7.2 7.2
Cy, alkyl trimethylammonium chloride : 1.2 1.2
Cyp_13 alcohol polyethoxylate (6.5) 6.5 6.5
Coconut fatty acid : - . 15.0 15.0

30 Citric acid monohydrate , ' . 6.9 4.0
Diethylenetriamine pentaacetic acid 0.9 0.9
Protease enzyme 0.8 0.8
Amylase enzyme - 0.3 0.3
Monoethanolamine : . S - 13.6 2.0

35 Triethanolamine S - 3.0 4.0

Sodium hydroxide _ - - 2.0



hydr oxi de
\—/

Sodi um [ ERR] al kyl pol yethoxy (2.5) sulfate 8.3 [ERR

-al kyl «di methyl anine oxide ~ 3.310 Sodium "7
t ol ueqe,;sul fonate 5.0 N
Monoethanol am ne | 2.3 So
nitrilotriacetate 18.2 M nors an
wat er ’ Bal ance to 100 The conponents

are added together wth continuous mxing to 15 form the conposition.
I nstead of the random copol ymer, the paeliyoret hane of Exanple 1, the

PEA of Exanple 3a, PEl of Exanple 3b  or the diallylamne poI ymer
of Exanple 4 carﬁ’“ﬂﬁé‘g'ﬂl Arexid8d t herefor. Enbodinents I1T and |V22® ~_-._
Li qui d det er gent qqmpine@ﬂm are as follows: Conponent 5.0 5.0 i
W. %I1I ﬁ’% urethane of Exanple | 3.0 . 7.0

1.5 ' 1.5 E Kyl et hoxysul furic acid ' 10.8

- 25 [ERR] al kylspdﬂ%fmy“e(z 25) sulfuric acid 1.0 110.8

C13 linear allkyl bsaaﬁmﬁtMeherwfafdté | 7.2 5.0, 7.2_Cl2

al kyl trimethyla ni um c {: 1.2 1 01213

al cohol pol yet hox '3 #gd 3‘)’ er” : 6.5 313('3680% 0Qatty
aci dh . Embodiment IV is prepkﬁed) by addildg. Qh@&ompéilémtlsct@étﬁer.
nonohydr at e . et ne
‘pent aacetic acid with continuous mxxm%. §" the fgbhgn apegeﬁ;%g% c1ed" )
0.8 0.8 Anylldgwidsnaypaste premix of the alkylbenzene sulfonic acid, 003

. 0. 3 Monoet hangpanipdfts of the sodium hydroxide, propylene glycol,l3né 2.3 partsze@ 35

Tri et hanol am ne the ethanol; a paste premix of the a‘lky]po?f’/eayx@smfumc acigg Lum

1.1 parts of the sodium hydroxide and 3.1 parts of the ethanol;

alcohol polyethoxylate; premix of monoethanolamine, triethanol-
amine and brighteners, 1.5 parts potassium hydroxide; balance of
* 15 the ethanol; citric acid; formate; 1.4 parts potassium hydroxide;
" fatty acid; pentaacetic acid; alkyl trimethx'larrmonium'chloride;
adjust pH to about 8.4 with potassium hydroxide, water or citric

acid; enzymes; polyurethane; s and perfume.
Embodiment III can be prepared in a similar manner. Instead of
20 the polyurethane of Example i, the randém copoiymer of

Example 2, the PEI of Example 3b or the diallylamine polymer of
Example 4 can be substituted therefor.
Embodiment V
A liquid detergent composition is as_follows:

25  Component _ Wt. %
PEA of Example 3a 1.0
Sodium C12 alkylpolyethoxy (3) sulfate - 12.6
€12-C13 alcohol polyethoxylate (6.5) | 23.4
‘Monoethanolamine _ 2.0
30 Ethano!l o - 9.0
Citric acid monohydrate 0.8
Minors and water | " Balance to 100

_ The components are added together ‘with continuous mixing to
form the composition. Instead of the PEA,
35 the polyurethane of Example 1, the random



" triethanol - am ne and bEEGRESAS

Pot assi um hydr oxi de 2.8
Pr opanedi ol 5.0 5.0 Ethanol
ot 7.0 Sodi um formate _ Il
1. 0 5 Sodi um t ol uene sul fonat e 5.0 -
M nors and wat er Bal ance to 100

Enbodi ment |V is prepared by adding the corrponents together with continuous
m xi-ng, in the follow ng order to produce @8cliear liquid: a paste prem x -of
thé al kyl benzene sul-fonic acid, 0.9 10 arts of the sodi um hydroxi de,
. propyl ene gl ycol opahyrer. of Examgleog , t the éﬁﬁaqfoﬁxanwlsa& orpthardiabiylenine N
-~ al kyl pol yet hoxy%gﬁé» BF3Eidhp1d 41cmmh55wstﬁﬂﬁeaomet+mwdrox1 de and 3.1=%"
parts of . the ethan F Ix tqﬁ pr e moppet hanol am ne, -
~ge; bal ance
of 15 the ethanol: citric Vaeials EﬂfuxyiaedlouhtpamtzadDMmsm um hydr oxi de; -
fatty acidg; pentﬁacg e(}'iﬁgﬂt% éﬁ tri met hyl ammoni um chl ori de; adjust pH
to about 8.4 wt e%-éacssﬁ-m'y@w-de, water or citric acid; enzynes;
pol yuret hane; 1. Clay Soil Removal and perfume. Enbodiment |11 can be_

prepared in a simlagidpRper - remb\ﬂﬁt @é\ﬂba@-ﬁs&{% were condUctédHtﬁaWidﬂd&ﬁd hane
of Exanple 1, th ran mco

| .
the dial |yl ani nel rseﬁ e ety o Meteriind | aBa nhrefiaes (31 % -
Enbodi nent V A | ¢afui !Ig e)t angerd temppna;wreomﬂ 40a8%F f ol Sadiled 2&atch@ npereent

[Ei?Ri% al ky(f)pol ve gggi/ the T;rgotoneter for 10 m1ni+2e TERE{ nseﬂlcgﬁﬁédwﬂl
. pol yet hoxyl ate” (@®y ( 9?‘3"1 hardness) 32537Q°Mﬁ6@c H&Meém ne

2.0 30 Et hanol 65% polyester/35% cotton blend fabric was used 9fbr Ctheic
acid nonohydrate

Bal ance to 100 THRtERSronihe é“‘aFfé“-‘ad‘&%'& : id’gpﬁ%%y\/\?twcgsit’%ngﬁsﬁ FhY to

soiled by dipping in an aqueous slurry of local clay and subse-
15 quent1y baked to remove the water. The d1pp1ng and bakmg was
| 'repeated 5 times. -
' One wash employed 2000 ppm of a contro] hqmd detergent
composition containing the following surfactants:’

Surfactant ’ Amount (%)
20 Sodium C14-C15 alkyl |
ethoxysulfate 10.8
Ci3 1inear alkylbenzene
sulfonic acid ' 7.2
C;p-C;3 alcohol poly- ' N , |
25 ethoxylate (6.5) 6.5 o/
'Ciz alkyl trimethyl- '
 ammonium chloride 1.2

A second wash used the same detergent composition but also
containing an ethoxylated quaterhizéd amine at Zo_ppm. Neither
30 composition contained optical brighteners. The __p'r_oduct washes
approximated a conventional home use laundry situation. After
laundering, the swatches were dried in a m1m-dryer.=
The swatches were graded before and after washing on a
Gardner Whiteness meter readmg the L, a, and b coordinates.
35 Whiteness (W) was calculated as: '



S T e e —

form the conposition. Instead of the PEA 35 C e N

.the polyurethane of Exanple 1, the random - 48 - copol yner of Z Q"
Exarrp"_Lg"Z, the PElI of Exanple 3b or the diallylam ne polyner of Exarrp -
can be substituted therefor. Cay Soil Renobval/Anti-Redeposition Properties

of Various Ethoxylated Quaterni zed Am nes 5 A. Experinental Method

1. Clay Soil Renoval Cay soil renoval conparisons were conducted in a .

standard 1 liter Ter@otoneter enploying water .of 7 grain hardness (3:1 :

[ERR]) and a tenperature of [ERR]. SoFT%% “swat chés were 10 washed

‘in the Tergotometer fOr Q m Byges rinsed twce wth water (7 grain _
har dness) at [ERR]" for gﬁninUQEST—gga? pol yester/35% cotton blend fabrire

‘was used for the swatches. Th#0swatches were 5 inches by 5 inches in

‘si ﬁe ang5were soi m{il_mﬁdsk@ﬂl trwammaaeaﬁﬁm %'fUl’eﬁdthfe&Eﬂg"e_%E anﬁpbsg'ﬂﬁqn -

~subse- guen aked to remmve {he er. e .di. ppi ng Jbaking -
was repeated 5 tiH%%.dgfﬁ@1%%ﬁyeﬁiﬂr%9%0”'§06gﬁﬁﬁﬁ?ﬁ }-5 @Uﬁ?&fls f&“ﬂ&ﬁa‘"‘-‘

“det ergent 8onposi andraftemwashiinggas:he fol |l owi ng surfactants: Surfactant

‘Amount (% 20 Sodi un#ﬁliR]d al kyl_ gf hoxysul fate 10. 8 [ ERR]

| i near al kyl benzene sul foRT ¢ acj after before 7. 2 [ERR] al cohol poly- 25

et hoxyl ate (6.5) The improvemgnt nEQHY SoiY | removalk peyfarmanem afyufhe HesiPpst-

1.2 tion containing the ethoxylated quaternized amine was measured as
the difference in W values (A2W) relative to the control composi-
10 tion. '
2. Anti-Redeposition _
A/ Anti-redeposition comparisons were conducted in a 5 pot

Automatic Miniwasher (AMW) employing 7 grain hardness water and

temperature of 95°F. Test swatches were washed for 10 minutes and
15 rinsed twice with water (7 grain hardness) at 75°F for 2 minutes.

'After the AMW pots were filled with 6 liters of water each,

the deteréent composition to be tested (control or containing 20

ppm ethoxylated quaternized amine as in clay sof1 remofg] test)

was .added and agitated for 2 minutes. A background soil mixture
20 (200 ppm artificial body soil, 100 ppm vacuum cleaner soil and 200
ppm clay soil) was then added and agitated for an additional 3
‘minutes. Three 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 11 inch square swatches
of 100% polyester knit fabric. The 10 minute wash cycle commenced .
at this point.

Following the rinse cycle, the test 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
30 performance (ARD) was then calculated according to the following

equation. |
ARD = 7L2 - 40Lb
- 700
The ARD values for the three test swatches were then averaged.
35 The improvement in anti-redeposition performance of the composi-
tion containing the ethoxylated quaternized amine was measured as



A cond wash used the sane detergent conposition but also
c@ ning an ethoxylated quaternized amne at 20 ppm Neither 30 .
co sition contained optical brighteners. The product washes e
approxi mated a conventi onal hone use | aundgyg situation. After | aundering,
the swatches were dried in a mni-dryer. The swatches were graded before
and after vvashl ng on a Gardner Wiiteness neter reading the L, a, and b

coor di nat es. the \&##&gﬁéé £V amRSyNabe U(ARS) aps1ativétOtd EENE  ddierst ay
soi |l renoval perfor man-ce each detergent conposition vas determ ned by .
finding the differ8fRRSTtIOMhit eness [ERR] before 5 = and after washing

as: [ERR] The inpmQversmtRdsnlts ay soil renoval performance of the conposi=" -

tion containing the eﬁ?E%f?tﬁgl Pﬁtt%g?hﬁ?ﬂh@ sW"i‘? gﬁg‘;ﬂr ggi%ﬁg W:ede-

difference in Wval ues

2. Anti-Redeposit ipoaitieni penfosmpanset pﬁrvama;auemwéam sua:WamdeeerSafs
pot Automatic M nighgeksh {M]ﬁwphgmasm? grain hardness water and

t enper at ure of [E% Test s tc es ﬁe ghed {'ﬂ%r 40 mnutes and 15
rinsed twice withAR" (7 grY I'H" har ¢85 © 8 fordém nutes, After the
AMN pots were fil |Tagewith 6 Miliers dEtheostlatienchrouphe dey @ gent A_g@_sml on

to be tested (control or containing 20 ppm et hoxyl at ed quaterni zed am ne as
in clay soil renov§A test) W83 added and dgitatelyfor 2 @iGutes. m 2

. background soil mixture 20 (200 pprgartifi CI al bod 0| |, 4ppm
‘'vacuum cl eaner soil and 200 ppmclay soil) was then adde nd agl ated for
an additional 3 m nutes. Three 5 inch uare test swat @hés (50867
pol yest er/ 50% . . .- 1.6 16.4
| S - 35 o 9.5 - o/
PEA . 189 ' 18 (:1 3.9 ¢ -
: : 22 - - 6.0 . 18.3
 PEA 309 . 24 'CI- . 4.4 17.0

* pEA.‘:: polyethyleneamine.
% C1 =__methy1 :
For comparison, PEG 6000 (polyethylene glycol havmg MW, of

6000) has a A2W value of 4.9 and a AARD value af 8.9.




cotton T-shirt material) were then added, al ong
_polyester terry clothes and two 11 inch square s

pol yestrer knit fabric. The 10 m nute wasl bycl (l 'm”l]w

Fol i o%fng the rinse cycle, the test swatches vve dryer.
Gar-dner Whiteness neter readings (L, a and b) were then determ ned for the
three test svvatchEé._.&ntl-redepomtlon 30 performance (ARD) was then

cal cul ated accor di ng, Gaedi¥Rnt Wchpkitdos AiaticteritREh tHae ARBaxmiEes: T O
the three test svvatch? e then averaged. 35 The i overrelgrtm
anti-redeposition per ﬁrﬁ?f’cg@f 3F e veightpel rhe %ﬂ‘:@&ﬁfa’]% Re o

et hoxyl at ed quat erni zedanp?bhgtimsszemqﬂcas:r caﬁ@ntth@eﬂetgeatence i n ARD

values [ERR] relative t 9 W B. dig Test Results The
results fromtesting é)h SOl re a ggedantl-red position
performance of variod em%?é?g IH'u (Ff 2R CHR AR P2 shown in the
- following Tabl e: Anine * water-gplubbe catiomegeempoynd havigg elay seide
M W Et hoxyl at i on r%m th_EBEﬂfos:.tmn Fids S¥lacted fran 103
3 "~ [ERR] /an 6 prope 6.3 16. 4
12 8. @thcxylateq?m;l%c polymers which canpr1§ ba polymer 16. 4
36 9. Backbone as ReAeinbefore 38%ined, at leasd8 M
EESR] 3. 924 groups2and at least cne L-X gro@pOwherein M 1i8. 3 BEfonic

group[ aBthhed to or Jf"xtégral with ll:he %ackbone and
contains an N' positively charged center; and L connects
groups M and X or connects group X to the polymer

L backbone; wherein X is a nonionic group selected from H,
Cy-C4 alkyl or hydroxyalkyl ester or C j~C,alkyl or
hydroxyalkyl ether groups; L is a hydrophilic
chain consisting of the polyoxyalkylene moiety
-[(R 0),(CH,GL,0) J-, vherein R is C3=Cy

alkylene or ljxydroxyalkylene, mis from 0 to 5 and n .is a
number of at least 3 such that the moiety -(CHZCHZO)n-
comprises at least 50% by weight of said polyoxyalkylene
moiety.

2. Theowmposiion of Claim 1 characterized in that said backbcone
is selected from the polyurethanes, the polyesters, the
polyethers, the polyamides, the polyimides, the
polyacrylates, the polyacrylamides, the polyvinylethers, the
polyalkylenes, the polyalkarylenes, the polyalkyleneimines,
the polyvinylamiges, the polyallylamines, the
polydiallylamines, the polyvinylpyridines, the
polyaminotriazoles, polyvinyl alcchol, the

- aminopolyureylenes and mixtures thereof.

3. The compostion of any of Claims 1-2 characterized in that the
ratio of groups M to groups X is fram 2:1 to 1:10.

4. The omposdtion of any of Claims 1-3 characterized in that
units of the polymer containing groups M and L-X comprise
fram 50-100% of the polymer.



*PEA - polyethyl enéanmine. ** [ERR] = nmethyl For conparison, PEG 6000

et hyI ene glycol having MW of—6000) has a [ ERR] value of 4.9 and. .-
[@ val ue of 8. det er gent conposi ti on charact er i-&gd

it corrpn,mm,"uﬂmmﬁ Mto 75% by wei ght of the co |1tucmnof a

noni oni ¢, anionic,* afphoel ytics tterion or cationic det ?ﬁgnté o
surfactant or m xtures thereof; and (b) f 0. 05 to 95% by wei ght of the
conposition of a water-soluble cationic conmpound having clay soil
relrmvall a\%l-Ledepwm@@odyolaaeﬁbfamysefmhﬂ&&wrmﬁm&f hﬁé&gnCﬁgitOﬂlt@ _
pol yner s ich conprise a polLyner e.as_he e ined, a
_least 2 M groups. and é’f’m‘i’%‘p %ﬁa@‘ﬁ)gﬁﬁ S?é}f%b ationic growp -
.attached to or inte W t h the backbone .and cont ai ns a ERR] positively
charged center; afu (%?Wéﬁ‘f"s°§raé‘%fp%f Plaine k-2 charetesizedginipak m o t he

_pol yner backbone; waedai Iaré(nmbermeﬁtmruﬁtgﬂ'ﬁuxﬁm%e % [ERR] x
~al kyl or hydroxyqud lgg r Hi: efh rQu Lis a
.hydrophilic chain con stslg%ga%o% e po?’y w%/@?‘gﬁé Sher ei n
[ERR] is [ERR] al kymeketyor hydr oxyal kyl ene, mis fromO to 5 and nis a
nunber of at |east 3 such that the noi ety [ ERR] conprises at |east 50% by
wei ght of saiLd paly al kyle i et The_ conposition of Claim1l
charact er i zeé in hg%(’z?gf’é“b go g%‘:é%}"é?ctléﬂ FRERRteRizedoly hat mies, the
_pol yesters, the pol Qeamensis ahelgaakymt des, the pol.yimdes, the

8. Thecmposition of any of Claims 1-7 characterized in that X is
V4 ' H or methyl ether. = o W

9 'Ihemmposn.on of Clam 1 character:.zed in that said polymer

10. comprises units selected from those having formulas I, IT
' and III:

. --—-{;—(AI-RI-AI)X-RZ - ?* - 33_5}__...
_ _ o u

| (R%), ~[(C4H¢0),,(CH,CH,0) 1-X
15 o

(R6)2 V4
._qj:.(Al - Al) R R§—{]—-—- N
v

Il
7

N ' |
20 -—{}-—(Al -rb-ah, - Re.- ¢ - R3}-—-—-—-
| | B R

(Rs)k-[(C3HGO)m(CH2CH20)n]-X
r . _ :
- 0 9 0
i H T} | it
sherein Al is -NC-, -CN-, <C0-, -OC- or =C-;
25 .



poliyacryl ates, the pol yacryl am des, the pol yvi nyiethers;—the—poelyalkyl enes,

the potyal karyl enes, the pol yal kyl enei m nes, th 1 nyl am nes the N
pol yaldyl am nes, the polydiallylam nes, 'the pol q Umai ru! sﬂ he ;)
pol yam notri azol es, polyvinyl alcohol, the am no o mixtu

thereof. 3. The conposition of any of Cd-aths 1-2 characterized in that the
ratio of groups Mto groups X is from2:1 to 1:10. 4. The corrpo?iti on of
any of Clains 1-3 chdSa@t@rilicl isnHt ArtCiahy talkyl ambygreaxyatkylsoR disntydq,

groups Mand L-X cqiryiée,’ hpdroRPaTkddéna anh@r;cfnehymyaoam%eme arylene or
conposition of any q} CI]alnms ol-zal Eh_adfnag’t‘erl zg I n at ht he n?nber f groups
Mand L-X are each ¥F8'8"ty To? b2 CanS*¥lkybene MBIetS: hanineofrl 4 8 1-5
characterized in t 28t oxyadkyleneaund tsuptawided (bt tiea0-0 o Gell copd§ FRE] formed
conprises at | east v;ﬁp@ﬁy jjght of said pol yoxyal kyl ene noiety. 5 7.
The conposition of any of aims 1-6 characterized in that mis 0 and n is
~at least 12. 8. The conposition of any of Cains 1-% characterized in that

g
X is Hor methyl ethas.19R2The -RSumOekht WenalOigi 6.1 &hasactorP) zedyi mebat
said polynmer 10 1§c? [4:585 4B’ tsnsgl ect ed ferthos_e hAqw n? f qr nul as
L 11 and I11: [ERFQ]""i eg-that no 0-0 or N-U bonds are formed with A™, and R” is

)/
RS- except when Al is «C-, or is -(RSO)-X or -RSO- provided that
no 08-0 or O-SN bc:mds5 are formed with A“; when x is 0, R2 is
- OR -y - -y - - 5_ - 5_ - 5- - 5- .
( )¥ OR ﬁOR , Ol(':R ’ OEOR . I;lﬁR , PIIEOR s
o 0 RO
~ o
--CI:IRS-, -0CR"-, and R? 75 -R%-; R* is €,-C, alkyl or
R .
hydroxyalkyl, or the moiety -(Rs)k-[(C3H50)m(CH2CH20)n]-x; R is
(ZI-C]_2 alkylene, hydroxyalkylene, alkenylene, . arylene, or
alkarylene; each R6 is CI-C4 alkyl or hydroxyalkyl, or the moiety
-(CHy) ~AZ-(CH,)) .-, wherein AZ is -0- or -CHy-; R is H or R*; RS
is cz-c3 alkylene or
. ) \ :
hydroxyalkylene; X is H, -CRg, -R9 or mixture thereof, wherein R9
is CI-C4 alkyl or hydroxyalkyl; k is 0 or 1;
o is a nupber of at least 3 such chac the moiety

_ _-.‘CHZCH2°)n_ comprises at leasc_SSZ by weight of the
moiety -[(C4Hg0) (CH,CH,O0) I-; m is from 0 to 5;
| rislor2,sislor2,andr+s is 3
or 4; y is from 2 to 20; the number of u, v and w are such
that there are at least 2 N+ centers and at least 2 X groups.

10. The composition Of Claim 9 characterized in that Al is

0
I I . :
-NC- or -(!N-; r! is C,-C. alkylene, R2 is -ORS- or -(0R8) -3 &3 is
H H ¢ " y

-RSO- or -(R80)y-; R and RS are each methyl; RO is C2-C3
alkylene; R7 is H or methyl; R8 is ethylene; X is H or methyl; k
is 0; y is from 2 to 12. -



x1s 0or 1, Ris Hor [ERR]. al kyl or hydroxyal kyl; [ERR] is [ERR

i | ene, hydroxyal kyl ene, al kenyl ene, cycl oal k
. ryl ene, or a [ERR] oxyal kyl ene noi et havi nﬂ I]Iml\lllﬁll m“myal kyle&e
. units provided that no 0-0 or 0-N bonds- e formed wtth [MERR]; *when Xis 1,

[ERR] is [ERR] excepf waghob F@g] Fﬁ &%&F%?R]" [ || provi ded
that no 0-0 or NO bginds are ormedsf F—.'R%]a'tl an except

when [ERR] is [ERR])plymerl sonpEiE®s uaityg Eﬁﬂcmﬂoﬁraﬂedhommammg}farwﬂaﬂN', v
bonds are fornmed w yiERRl; when x is O, [ERR] is [ERR] [ERR] and [ERR] is
[ERR]; [ERR] is [E aI kyl or gydrogy | kyl, or the noiety [ ERR] Cl-Cl2

-hy

al kyl ene, hydr oxyal kyl ene, — . arylene, or al karyl.ene;
each [ERR] is [ERR] al kyl or oxyaldyl, or the noiety [ERR] wherein
[ERR] is -0- or [ERR]; [ERR is H )[ ERR] [ERR] .is C2-C3 al kyl ene or

hydr oxyal kyl ene; X is H, [ERR] m xture thereof, wherein RO is
Cl- 4 al kyl or hydroxyal kyl ; 3 t.IO or 2; nis a nunber of at |east 3 such
that the noiety [ERR] conp *a | e hg noi ety

[ ERR] ; - {% rom 0?? %%3 |Gg\5ve( 0] 4 I%Qf) tllg 1 or 2, and r
+sis 3or 4 vyi -from "IV 20; the nunber of ufv and-w are such
that there are at nters and at least 2 X gromps_glo | The

conposi tion of d ai m cha acterl zed in that [ERR] is [ERI ERR] [ ERR]

is [ERR] alkyl ene, [ERR] or [ERR] ; [ERR] is [ERR 051 '{ERR]

[ERR] and [ERR] ar(al ach methyl; [ERR] is’ [ERR] al)( ; [ERR] is

‘Hor methyl; [ERR] is |ethylene;” Xis Hor nethyl; ki rom2 to

12.. 11. The conposijtion of Claim1 characteri zed i ﬁ‘da\ 4 .
-, \.)

(RZ)k-[(CBHSO)m(CHZCHZO)n]-X |
s v .'VI

0
wherein A1 is -0- -N &- -N@O- &Né- -t¥ -OéNo
PO R é
oc ogo" go or -y s R J
-0C-, -0C0-, -CO-, or -§C¥-, R is H or CI-C4 alkyl or
RR
hydroxyalkyl; Rl is substituted CZ'CLZ alkylene, hydroxyalkylene,
‘alkenylene, arylene or alkarylene, or'Cz-C3 oxyalkylene; each Rz
is cl—clz alkylene, hydroxyalkylene, alkenylene, arylene or
‘alkarylene; each'R3_is'C1-C4 alkyl or hydroxyalkyl, the moiety
-(R_z)k-[(g3ﬂsi))m(c:hl2m120)n]-x.2 _or together form tzg mofety -/
'(CHZ)r'A '(CHZ)S" wherein A® is -0- or -CHZ-; each R" is CI-C4
alkyl or hydroxyalkyl, or two R4‘together form the moiety
-(CH,) -A%-(CH,)_-; X is H -gks RS ' i
2/ 2)¢=3 s » =R” or mixture thereof, wherein
RO is Cl-C4'a1ky1 or hydroxyalkyl; j is 1 or 0; k is 1 or O;
n is a number of at least 3 such that the moiety
- (CH CH 0) - comprises at least 85% by weight of the
moxecy -[(C3H60)(CH2CHZO) ]-3 m is from 0 to S; r is 1| or 2,

s is 1 or 2 and r + s is 3 or 4 ; the number of u, v and w

are such that there are at least 2 N ‘centers and at least 2 X
groups.




pol'ymer conprises units selected fromthose having formilas V—-and VI:
[ ERR] Wo\erei n [ERR is [ERR]; [ERR] is Hor [ERR] alkyl or hydroxyal kyl;

[ ERR] 4 s substituted [ ERR] al kyl ene, hydroxyal kylg Imm““!m ﬁi aryl
or al ?&ryl ene, or C2-C3 oxyal kylene; each R2 i m

hydr oxyal kyl ene, al kenyl ene, aryl ene or al 64 ene;* edch “[ERRCis Cc1-c4

al kyl or hydroxyal kyl, the noiety [ERR] or Together formthe noiety [ERR]
wherein 2 is -0- or -CHZ- each R4 is al kyl or hydroxyakyl, or t¥]vo
eiseof

todet her formthe noigty iﬁ%ﬁhm&h%ﬁm&ﬁmhcr{aE&Cﬂermtednmtufae A
wherein is Cl-C4 al kyl ‘or hydroxyal kyl ; is 1o . kis 1 or O; n I's
RFéhib

a nunber of at Iea%’G such that1 t he m)l ety [E orrprlges at least 2.
85% by wei ght of & ost or [-BRRIR ml-ﬁﬂﬁmb-m:ﬁ CH,6+; eacks R ty methylsis 1 or
2and r +sis 3 orH4 the nunber of u, ¥ and w afk such that there aeat

|l east 2 N centers and at |east 2 X groups. 12. The conposition of Claim
U characteri zed |¥1115htit0"[m1psk[1EF&] [ERR] or -0-; [ERR] is [ERR] or
[ERR]; each [ERR] is rrethyl Xis Hor nethyl; kis 0. 13-. The

Eoirrrs)o%sirgimon of any 3.3 aljhgs g@:gziachgr acter oﬁggﬁl‘{.itﬁf)f&aﬁ?ﬁ%}rﬁ 9, and

characterized i ntﬁdtab adi d grel § rand mdrspfrdues uni Bstsel ect 88.from t hose
having formulas VII and VI1I. [ERR] wherein [ERR] is C2 - Cl2 al kylene,
hydr oxyal kN~ ene, al kenyl ene, -

14 .~ The compostion of Claim 1 characterized in that said

polymer comprises units selected from those having formulas VII
and VIII. |

(R3)k-[(C3H60) (CH,CH,0) ]-X
VIl | VIII

(R%)

1 _1.\®
L B,
(R )

IX
wherein R1 is C2 - Cl2 a'!kylene, hydroxyalkylene, alkenylene,
cycloalkylene, arylene or alkarylene, or a CZ-C3 oxyalkylene
moiety having from 2 to 20 oxyalkylene units provided that
W, no 0-N bonds are formed; R2 is C:l-C4 alkyl or hydroxyalkyl, or the
mofety - (R), -[(CsHg0) (CH,CH,0) T-X; R® s €)-C,, alkylene,
hydroxyalkylene, alkenylene, arylene or alkarylene; M' is an N or

M center; X is H, -ﬁR", -R4 or mixture thereof,

[(C3 60) (CHZCHZO) 1-X

wherein R4 is CI-C4 alkyl or hydroxya'lky] d is 1 when M' is N'

and is 0 when M' is N; e is 2 when M' is N and 1s 1 when M' is N;

‘kislor0O;n is a number of at least 3 such that the moiety
- (CHZCHZO)n— comprises at least 85% by weight of the

moiety -L{CHg0) f(CHCHO) [1=5 m {5 from O to 55
the number of x, y and z are such that there are at
least 2 M' groups, at least 2 Nt centers. and at least 2 X groups.

ER
A
B3



om 2 to 20 oxyal kyl ene units provided that no 0-N bonds are forned; [-ERR]
Cl-T4-al kyl or hydroxyal kyl, or the noiety [mlw" mlllum [ERR].,
al kyl ene hydroxyal kyl ene, al kenyl ene, aryle ene -0 is an [ ERR]
or Ncenter; Xis H [ERR, [ERR] or i xt4o hereof whet ei*n ERR] is
[ERR] al kyl or hydroxyal kyI |s 1 Wnen M i's [ERR] and is 0 when M IS

d
Nei.s 2when M ig | 9?1 h brVerd e ggaietbazea %h tﬁ)a!{'gl'

@cl oal kyl ene, arylene or al karyl ene, or a C2- havi ng
S

nunber of at |east~3"sucr 2 (onﬁrlses at t 85% by
wei ght of the auuéteye{m Rris meghy} r°6n$’[? tﬂ@'ety 5f G3Hg0 hal X3y and
z are such thak j{harex gsegat | east 2 M groups, at Ieast 2 N centers amd® at
least 2 X groups. ~ 15. The conposition of Claim1l4 characterized in
that R is ethylene; each [ERR] is nethyl or the noiety [ERR]; X is H Kk is
0. 16. The conpo3éti oTheobmpedtiayf ofl ahysofl4G1R5ms mal&ctcba?merimds in

that the gr f.f p0+d0 nters
-and fromdU to TheP the, (Sf/ ﬁré{:sﬂ:’{ %r% %ﬁ'murfhof frm(‘)si ti on of t%ng%dz{‘\lweal ns
14- 16 char act ecenteyrsi and figem R tOy + 7 50% Nrcgnte_rsm 40. 18.  The
conposition of Claim ‘1 characterized in that said 10 pol ymer

conprises units selected fromthose havin

wherein [ERR] isH{ ERR]® ©BPesAoR &f aﬁydgﬁx%‘wm 4'3'(%r q‘?ﬁ%“ekb?@ Y ERR] .
[ERR] is [ERRkhatalxkylyerez ishfdoroyte sakyl ene, al kyl ene, aryl ene or

al karyl ene; each [ERR] 1is [ERR] al kyl :

18. The comoosnon of Claim 1 characteﬂzed in that said

10 polymer comprises units selected from those having formulas X and \./
XI. | : | R
: ——(CH ) (CH )———
T:;f
. “u
15 Rl (R"’)k [(C3H60) (cuzcnzm 1-X
C&
(:H2 ~
(CHZ X _
20 - _ (R )2
XI —— e

wherein R1 is CI-C4 alkyl or hydroxyalkyl or the moiety

-(Rz)k [(C3 60) (CHZCH 0) ] X; RZ s €;-C;, alkylene, hydroxyl-

_ akylene, alkylene, ary'lene or alkarylene; each R3 is Cl-C4 alkyl
25 or hydroxya]kyl, or together form the moiety -(CH ) -A- (CH )
- wherein A is -0- or -(:H2 s X is H, §R4 -R4 or m1xtures thereof



Zﬁr hydroxyal kyl, or together form the_noi et [ERR] V\,herel nAis
-0- or [ERR]; XIS’H [ERR] [ERR] or m xtures thereof, @‘

[ ERRF al kyl or hydroxyal kyl; kis 1 or O0; nis St
t hat e noiety® [ERR] conprises at |east 85% byﬂ"ummuﬂﬂ lgj"mrety
mi-s fromO to 5 r is 1 or 2, sis 1 orL¢3 _and I* +€s ts

O; yis 1 when xis Oand 0 when x Is 1; {he nunber of u and v are such.
that there are at |east 24[ERR] centers and at least 2 X groups. 19 . The
conposi tion of C awhacesn dharact ez etkyinor haydrp&RRkyl s keshyl or dgch R3 i's

nmethyl: X is H Kk ins xQ azeumbzbeoeoareo'ﬁessensOiu@mycmcCM %9&2,19

characterized in that IS and uis from The

" conposi tion of any of(céhﬁflng)g 28°EH&F&%feinE€F¥ﬁ ?%tbifn‘f%’-@farﬂf rthies at

[ JrLL L

| east 12. 22. The eonpeyi L[(ﬂéﬂ 0) E(ﬂbl 0931]a-l,rrsml 14 OfPdm Chhaggcs erized in
that it conprises fromO0.1 t go% by |g‘?1t of sa]thsc?td,.ogl G qgnpggng f’g&

The conposition of Caim22 characterized in tha I se
by wei ght of said dati®risc3compounds 240r Theycisndowhen 3nin0 and brhen xi ffrs

22-23 characterizeq;i pnd hﬁhbéra'o@ geﬁlﬂf GC3be Stlichathat (thiePe Sﬂeeﬁteﬁed‘srtoﬁl N
noni oni ¢ surfact ant s, ani on S g% nts or mxtures thereof

conposi tion of any cphtars 8 rHQUBPt zed in that it further
conprises up to 80% by wei ght of a detergent builder.

19 . The composition of Claim 18 characterized in that Rl is
methyl; each R3 is methyls X is H; k is 0.

3%

L 20. The ompostion of any of Claims 18~19 characterized in
that v is 0 and u is from 2 to 40,

21, Thecmpostion of any of Claims 9-20 characterized in that m
is 0 and n is at least 12,

22. The composition of any of Claims 1 to 21 characterized
-in that it comprises from 0.1 to 10% by weight qf said

cationic compound.

23 . The camposition of Claim 22 characterized in that it .
cuaprises from 1 to 3% by weight of said cationic compound.

24 . The composition of any of Claims 22-23 characterized in that

N said detergent surfactant is selected from nonionic

surfactants, anionic surfactants or mixtures thereof.

25. The composition of any of Claims 22-24 characterized in that
it further comprises up to 80% by weight of a detergent
builder.

_



