-1- ' 2133028 DETERGENT COWPCSI TI ONS TECHNI CAL FI ELD The present {(\
application relates to cationic conpounds having 5 cl ay-soi’l

renoval / anti-redepositioh properties when used in det er gent

conpositions. A particularly inportant property of a detergent conposition

Is its abic!ity to renpve particulate type S_DIIL.S froma variety of fabrics
during | aundering. Perhaps the nost inportant’ particulate 10 soils are

t he cl ay-type soils. Cay soil y conprise I
charged-l ayers of al umi nosilicates aﬁ%“_ﬁﬁ%ﬁs P%%Ear ged cati oz]ng%g 0/28/
cal ci urﬁ‘w%?ch are positioned between and hol d together the negatively
charged | ayers. A variety of nodels can be proposed for conmpounds which
woul d 15 have clay soil renoval properties. One nodel requires that the
conpound have- two distinct characteristics. The first is the ability of

the conpound to adsorb onto the negat i VECENICARIFIEED| ayers of the clay
particle. The second is tfipg ﬁ&kﬁsbhi iiéaﬁ@oﬁ%ﬂ@t&dtooéﬁ%ﬁﬁs%ﬁmms Ha¥ing
alya

push apart (swell e

particle | oses it col‘fi g? or?@%& Bﬁh‘rﬁgg‘?@r’r%vé‘d Pﬁ°RerT ‘%sr‘i‘gﬁ%t e?eéde‘
class of clay-soil renetetgenbrpapositions.ch appears to work according to
this nodel are the ol t | ' :
US. Patent 4,301,044 to %ﬁ%@m?ﬁy H&ﬁg?ﬂ PLOIRAEN B aegé'%%f)i@@ﬂ?ﬂm"
Representative of sucHScHispabiiddyate remerse paakicHla tenyne seil & frpERRNVaBtRty of

wherein [err] is a [efabhc«'sl &)’r‘m@rmﬁdeﬁﬁngs J:epﬁ ntﬁ@h@ﬂ@r1m96rtfaﬁ@"ﬁa3t{&15te
and y is from6 t t ent

8“ 1 St BercTagt f La”?g 18 1
i ssied Decenber 189% s(d%'f‘"er%‘@ntc i%rﬁé!B%. B9 r? oft 3 n?‘Hd ﬁaxgenera y
zwi tterionic surfactacomptise oedadivelyt ehgeged 3aydracofinabimindsidicalaseand posi-

3,925,262 to Laughliny %e]? Fhar‘g%ﬁur?a ioms (eF?.C%H’Pﬁ g%icﬂ%ﬁ eésqﬁﬁfegewtween

conposi tion contatning zwitte I C su et ergent
bui | ders); U.S. Paten@hd hold together the 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-dist'inct characteristics. The first is the
ability of the compound to adsorb onto the negatively .charged
layers of the clay particle. The second is the ability of the
compound, once adsorbed, to push apart (swell) the negatively
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
NG work according to this model are the polyethoxy zwitterionic
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:
. CH3 %
‘R* - N '(CHZ) C
3 |
- 30 Awherein R1 is a 614-020 alkyl group; x is 1 or an integer of from
3 to 55 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 wi_th detergent’ builders); U.S. Patent

0-( CHZCHZO) y503



-2- 4,157,277 to Cosselink et al., issued June 26, 1979 ([e pol yoxy-
al kylene zwitterionic surfactants wuseful in detergent cg%%osi-

U S. Patent 4,165,334 to CGosselink et al., issued August 21, 1979

(sul fopi umtype pol yethoxy zwi tterionic surfactants). 5 These
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{etaydssaf1i removel imadesired, 719, 647 to Hardy et aI
Aﬁﬁtiuﬂﬁt1on to clay soil removal, one of the other properties

mentioned in the Laugh11n et al. patents with regard to these .

polyethoxy zwitterionic surfactants is the ability to keep the
removed soil in suspension during the laundering cyc1e Soil
which is removed from the fabric and suspended in the wash water

can redepos1t onto the surface of the fabric. This redepos1ted |

soil causes a du11ing' or _“graying“ gffect which is especially
noticeable on white fabrics. Because soil is normally hydropho-
bic, this graying effect is a particularly important problem for

' those fabrics made in total or in part from hydrophobic fibers,

e.g. polyester.

To minimize this prob]em, anti-redepositfbn or whiteness
maintenance agents can be included in the detergent composition.
Besides the pfeViously mentioned polyethoxy zwitterionic surfac-
tants, there are a variety of other compounds which can be used as

anti-redeposition agents. One class of agehts are the water--

soluble copolymers of acrylic or methacrylic acid with acrylic or
methacrylic acid- ethy]ené' oxide condensates disc1osed in U.S.
Patent 3,719,647 to Hardy et al., issued March 6, 1973. Another
class of anti-redeposition agents are the cellulose and

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

car boxynet hyI cellulose derivatives disclosed- in U.S. _Patent - -3-
3,697,416 to Diehl, issued August. 3, 1971 (ionic conbination of

dodecyl‘t ri met hyl phosphoni um chl ori de and sodi um car boxynet hyl cel | ul ose),
and U.S. Patent 3,523,088 to Dean et al., issued August 4, 1970
(anti-redeposition agent consisting of alkali netal 5

car boxynet hyl cel | ul ose and hydr oxypropyl cel l.Lugase). A m xture of conpounds
has al so,been used to provide not only anti-redeposi- tion, but also clay
soi | "L_'Le_/r‘ri‘é\’fal propese7i,&86 to Séehll). $ssuelaaﬂegust4322£97(l441drﬁcCadiﬁHmatiioﬁsu\ed

Cct ober 14, 1980, d&? @1&8{@?9%619%%%9&5“ frﬁ%'?rﬁ’é’es'él P %quﬁr)c(hgg rhoxmethy] oo

anti - redeposi tion an
a noni oni ¢ al kyl pé?Vé'ﬂPﬁE)y 208t Hedanfategt pd) ytoalDegn @tiaddrnatsgued

cationic surfactanfugirg 4a, fiezg Xaﬁtﬂ-@@d@ﬁ&fﬁ‘éh%&ent%ﬁ%t@ﬁé'dfr £UQNPSieta PN
agents do have_a nu ect ve t

keep soil suspendSY, °f‘¥f%estgy{l‘%q uf@&ﬁgﬁﬁgﬁrmgr&y&a{l]wﬁm‘itI 0'{153\"‘ ‘B"Fa?

soi| renoval propespoieds hebratapebeen asedi tolpoeride inott tvel yDiaehi -redepds Dean

et al. patents, ﬁnur%tom‘d)rm(ayngéncarem Far %Pée&qegrp asgeghg@ ?}Qeﬁf‘t"

redeposition ben ext ent a

anti - r edeposi ti on/ ﬁfé@ Q”cﬁ It°r ed:"ﬁ’b'éq’ bieseed t tﬂge"iji Lb| 0980 i whiche discloses
Cg_rrbre p?teﬂt M xetergertf canppoitidas ahevﬁlgscanltmgémntidn | gnd hara9f @pe1 an -
object of the pres vide_ conpounds usefu

conposi tions mﬁ‘f ch?‘%ﬁo(\)’er %B{;ﬂ%e; Omﬁf:gtéea%sfmpn??% apa?rfmgu(f aarﬂkt“,] ati?tl W%ny
rempval benefits. surfastantiustindyetokpcalkyl quadernaeyecatipmicesurfactant and

pr ovde 25 corrpoynmtysaq,ﬁgé supf£t@hRE gent conpositions which provide cI ay
soil renoval benefits g? are. ani oni c deter&%& @ourfactant g npati bl e.

is yet another object ORESEhANHI-EedRROSitiPBN? grYE; {um nc‘légrllgé’f ul
i n detergent conposart drasditaps ng Wirile - effbepba -tot ikeap psmpersnsmdedw these

It is yet a jgrtpain g Chay Olack NEddiRi&RIMc1ay "ot | Hamoval 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 area 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 compositions which provide parti-
culate soil, in particular clay soil, removal benefits.

It is a further object of the present invention to provide

25 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 anti-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
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provi de conmpounds useful in detergent conpositions which COMPIHE both cl ay
soi | renoval- and anti-redeposition properties. These and further objects of

the present invention are hereinafter disciosed. 35 . -4-.-BACKGROUND ART
U S Patent 3,838,057 to Barnes et al., issued Septenber 24, 1974,

di scl oses toilet bars containing ethoxyl ated quaternary ammoni um
conpounds, I ncl udi ng et hoxyl at ed, quat erni zed 5

pol yet hyl enei mines (PEl's) taught to be useful in the detergent, textile,

and polymer industries, as anti-static and_softening agents. These .7

et hoxyl at ed quaterni zed PEl s have the formul a: [ ERR] wherein R |ﬁvf"\-’*
conpati bl e quaternary nitrogen subsgAngmuND KR'ﬂ s at least 2; x is from3 to
40; and X is acorrptl ’ _ ?unds are.those re Ris
a C8 - C22 al kyl 3 ' ‘ J! 6 group
and y is from3749 msc]oSee ab'skntUbaSs Eamtnnmnfg letholplated: Iaualtamaej aI -

| ssued Decemb mm%ﬁ Aég?%om un§s Pat Erﬂ',[]ué]:sf?g ?ezzg?iﬁFXQdmgblqﬁ%éﬁﬂ N

1979; . and European plica y 30 20
1979, whi ch d|@dV9§w7éﬂW@R9¢5at(é’§i daught zt@d bgoksafit nds Hmndﬁaer[geﬂti to 24

?I Eyl or ?I kenthsn@umdatﬁoa med {rdu9tyded] theamff-&@aaa fahen’%oﬂge@fih@ 3
abric softeners at ent tq_Br sued_June

1972, di scl ose%ge?ﬁf‘tta’?sﬁn?gwﬁﬁh%%r%" T'Eﬁe?'%ﬁtﬂ"ﬁn@res 8to treat 25
films, sheets, and fllarrentar jmaterials so as to give thema dur abl e,
hydrophi lic, anti-static, BW%L siu_tHn_g_c,.,s,ql bnxel easing finish. These

nonomnmer s h1fave the formul a: I?IR& e| né nnls 0to 10 R is. hydrogen or
met hyl ; Z %% oxygen or EO), U
wherein Rl. is a compat1b1e quaternary nitrogen substituent; n is
at least 2; x is from 3 to 40; and X~ 1is a compatible anion.
Preferred compounds are those. where R1 is a (:8 - C22 alkyl group
or the group:
15 R' COO(EO)y-CHZCHOHCHZ-
where R' is a C8 - C22 alkyl group and y is from 3 ‘to 40. See
also U. S. Patent 4,179,382 to Rudkin et al., issued December 18,
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,
20 1979, which disclose ethoxy'lated_ quaternized polyamines having C10
to C24 alkyl 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,

discloses zwitterionic monomers which form polymers used to treat

25 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:

RI
: 1} |4 -
HZC = C(R°)-C-Z-A-(0_-A)n-h,l -A‘-R-0

I ; R? S
wherein n is 0 to 10; 'Ro is. hydrogen .or methyl; Z is oxygen or
-NH-; A can be a CZ'C3 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 SO2 '

35
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-NH-; A can be a [err] alkylene group (e.g. ethylene) when n is 1-10; [erH,
and [err] can be Cl-C4 alkyl; A is Cl-C4 alkylene; and.R can be SQ2. 35
-i5 - U S Patent 3,671,502 to Sanpbur et al. issued June 20, 1972,

di scl oses co-polynmers useful as binders in the production of non-wovens.
These co-pol yners consist essentially of fromabout 5 to about 90% of a
monomer .-kaving the forrmula: [err] wherein R is hydrogen or nmethyl; Ais
oxygen or -NH; [err] is ethylene, propylene, 2- hydr oxypr opyl ene or

2- acetoxypropyl ene; [err] 10 and 4 are alRyT; nlis 1to 4; and X is

[errT orC02-; and frqj’nsab ten'l':LO.i %?1 %‘aﬁ% SR '19h¥ SLJ ne 20, 1972

hydr oxyacryl ate such & : y AR . :
formula: [err] 15 disglasesi NO‘N W‘%"Shyl!ﬁeégbnas P1n¢sr$1yllﬂ tie psodfuyamge%f

nethyl or hydr OXmon[-\vare}\sJ sTﬂesmeéLpB‘lyme?rsh&dﬂﬂ’s@g@@s%tmﬂwa (feofi- abR0t 5
et hyl ene group); 783 to Dickson, et

al ., issued Janua?i? §ﬁ°“t1§(§‘§°¥oﬁ @8?‘5‘?5 ad')W%ﬁE?l é’t‘"@‘d @:5cyl ated, al kyl at ed, |

carbonyl ated 30 and ol efinated derivati Rgs ®df pd yaI kyl enei m nes, in
particul ar pol yet hyl enei m nes (PEls)y F(ér t&eRo ?ﬁlt &d derivatives,

t he al kyl ene oxide (e.g. ethylene OXI8 is rea%tted wt il t'he pol y-

al kyl eneim-ne in a nole ratio of froml lto 100(%41, and preferably in a
rati o of from 1:1 vher@o: R:l iAmhpdroghe o hmathypi exl 1’&5 oxyGtr Sordi%l-QSR fge

Exanples 1-[err] e d 5,and
respectively, of e 1eené é&("lp&géﬂvé%t %%dgwﬁfm Zﬁc‘gtﬁg}& reggyﬁ%e’ R3
et hoxyl ation d&4l CLﬁndt Bg aratalkylatmutis 4 3oaky anfiolit 18 o0y @hoapinddrom

CMe“ cti VS. 23 gseresmﬁfl ME86 aboute 958! 5P @@ﬁmlcﬁsa %}aﬂﬁysdrmaf@ sueh- B%f]ch

have about 4 and oY Ygesﬁhaﬁgﬁaﬁ?@thww‘af%ﬁ%‘tmsethes?w respectlvel y.

Anongst the numerous R* -
' _ HZC =.c - C-Oe(CHZ-EH-(CHZ)nZ-O-)n3H

15 wherein R' 1is hydrogen or methyl; R" is hydrogen, methyl or
hydroxy;_n2 is 0 when R" is hydrogen or methyl (e.g. an ethylene

group); and ng is 2 to 4.
U. S. Patent 3,301,783 to Dickson, et al., issued January 31,
1967, discloses oxyalkylated, acylated, alkylated, carbbny]ated
20 ‘and olefinated derivatives of polyalkyleneimines, in particular
bo]yethyleneimines (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
o/ preferably in a ratio of from 1:1 to 200:1. Among the ethoxylated
' 25 PEIs discloéed are Examples 1-07 and I-O8 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 1is 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.
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patent
2,792,369 to Dickson, issued May 14, 1957 (oxyalkylated d1ethy1ene

U. S. Patent 4,171,278 to Andree et al., issued October 16,

1979, discloses cold water detergent compositions containing'a
detergent surfactant (e.g. anionic) and a hydroxyalkyl amine in a
weight ratio of 100:1 to 1:1. The amine can have the formula:

20 R—CH ——CH-R,

0(CH,-CHO) H Ry
/(CH oCHO) H

AN

4

' \(CH CHO) H

Ry

25

wherein Ry is C;-Cyq alkyls R2 s H or C;-Cyg alkyl; Ry + R, have
6-20 carbon atoms,_R4 is H or methyl; m, n, and o, are each 0 to 3

and A is bridging group such as

30 ‘% }
\(CH CHO) Ho

35.

wherein R3 is H or methyl; X is 2 to 65 y is 1 to 3; and p is 0 to
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- 7 - 3; the sumof mto p being 1 to 5.5, and preferably 1 to 2. See al so ~_—{,
German Pat ent Dbcument 2,165,900 to Henkel, published July 5, 1973, which [
di scl oses a washi.ng agent for graying preventlon formed by the-reaction
product of, a PEl with.an al kyl gl ycidyl ether 5 and et hyl ene oxi de
(2-hydrexyethyl noiety at each reactive site). There are several

patent's  which di scl ose detergent conpositions, shanpoo conpositions

and the |like containing slightly ethoxyl ated PEIs (et hyl ene oxi de: PEI

wei ght~xatio of 4:1 or less) to enhance. the gleposition and retention of
particulate 10 substances such as antimcrobials. See, for exarrpl e, US
Pat ent—3, 489, 686 t @; Pever sum ofi mstoed beingal ytol8.5,18dd;prefé&rabPpt Brio 2, 582853

to Parran, issue 5 Y/
1,111, 708 to Proct g}smég"r?@ Pate}'g ﬁ“H'“%&l\%y ? @gg%@e E*hpg%{'é@%gzﬁé 246
to Mbore, issued Dd8%hb E@ﬂesem@ washing 5 agermtat fom graging sereveption

Hol der by, i ssued Desﬁmaensy ZBe re3¢DionDprfduEBdRE, @IW"EM&WEW]%J@I@&%&GN

i nvention rel ages i ons rom
to MO ooy Bl RER e B8 E%ﬁfexx o R AL R AL
soi | rermval/ ant i - r edbgrssi taren 3@verajr opetentss. whithesedisohqseundietargent
sel ect ed from et hoxygh (;gl,d;,gtl fodgn Vi t f orspul
N L | égp?ﬁ %ae%% - ?éilog@[ eil-ﬂl] '%FT( CHEZE 3conta fiing?
hydr oxyal kyI the ity 9&"%‘ If otathyiesgeoride: Rt mm AR S
wherein A2 is -0- or tess} toosnhinces the &eplfsiﬁio@mdnd retention3 ofr paintiXul stea
noni oni ¢ 01 ouPy§el SEtnidLIEh seChidimhistiafy, A ORI ki RS  61S Orally |
al kyl or hydroxyal gr oups dro I'Tc c consi &f
the./pol yoxyal kyl enéa 489,686 to Parran. {ssued anuary 13, 1970, u.s. Patent
3,580,853 to Parran, issued May 25, 1971: British Patent
Specification 1,111,708 to Procter & Gamble published May 1, 1968,
U.S. Patent 3,549,546 to Moore, issued December 22, 1970; and U.S.
15 Patent 3,549,542 to Holderby, issued December 22, 1970.
_ DISCLOSURE OF THE INVENTION
The present invention relates to detergent compositions which
comprise from 0.05 to 95% by weight of water-soluble
cationic compounds having clay soil removal/ anti-redepasition

20 properties. These compounds are se_lected from ethoxylated cationic

monoamines having the formula:
RZ

2 '
. R-N-L-x
; RZ An

wherein each R is Cl alkyl or hydro:qm.lkyl,
moiety —L-x. or two Rz together form the mciety
-(C.'r!z) -A (CHz) -, wherein a2 is -0-or

'-CHZ-, r1slor2, sxslor2axﬂr+31330r4,x:.s
a nonionic group selected from H, C 1< 4 alkyl or
hydroxyalkyl ester or c]_--c4 alkyl or hydroxyalkyl ether -

groups; L is a hydrophilic chain consisting of the polyoxyalkylene



- 8- noiety [err] wherein R6 is C3-C4 al kyl ene or hydrox kylene, nis a
nunber of at |east such that the nmoiety [err] conpri ses | east 50% by |
wei ght of said pol yoxyal kyl ene moiety; mis fromO to'5; and An represents
an equival ent nunber of counteranions. -In addition to the cationic
conpounds, the detergent com positions gurther conprise from -1to
75% by wei ght of a nonionic, anionic, anpholytic, zwitterionic, or cationic

deter- gent sur,iﬁ&%m[ég%)m( lq_ﬂ%o;,l]e; afereid ROagylition to these deter-— _
gent surfactantg, .t te e’g 0 ition can opt.i Y; Jse frdm
0 to about 80%'%3/'%@% %Egﬁ %’%‘g%(leﬁﬁf I‘“clé’?.a‘glkﬁdeK ca%)#oan"lcgg%:sotp fi =T
provide clay soil renoigh Baatcthe $ohety e(GhCHOL i cmpriska 8tgent surfact ant
conpatible. |t i1gaselsoevgdweiyhe 1 8ald PolyighYiaae GBdeat | ONi C groups
cause adsorpti om 0§ firbm § aBPSL Add G Qe@i&eﬂ@&hié@ﬂﬂaﬂgﬂﬁﬂek%ﬁer s of the
clay particle. Ict i Sa %|HSO bel i eved that. the hydrophilic ethoxy units
attached to the 83?&)& P8 nel | the clay particle so that it loses its

Conesive character afil 4qaiEHaPiol Ry Ldbibhfc WBRBoUIASS! the etergent com:
anti-redeposition benpefits grOV|de by _these cationicC congound are al so

believed to be CRISTEIPNBHEUTEBET (GOBRIISeCTHEIMged calilhi c gr depD¥uHetdhtcalise it
to be adsorbed ahthendsnik, sarspeicicdmpholybiz,Wastttepianic, Anr rationdoddatere of

t hese conpounds 0 ol ! i1l eg. wi.t hin a
ydr ophi |1 o | ay N5, S aBHEnt, 8F PERETEraR. 11 agBRERICE, Helg enths
the hydrophilicageng sucfassantsei the sdetengent: campasdfiionerapogptiong! bh combr i cs,
in particular hygiephGnc ftabitout suscb;{ JRigl ¥Pd detergent Naitde.| aundering
cycle. Cationic Am nﬂi‘ The,-wat er - sol upl e cationi c conpounds are .st h xyl atad
cati oni ¢ nmonoani nes ﬁ?%ﬂﬂ"&ﬁsﬂ?’pﬂ'ﬂﬁsned. 2 1rthe pré&edi nB"P3PFTfAi'ad s or
the cationic amsed$, remMaleenefits while being anionic detergent surfactant
compatible. 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 belfeved that the
hydrophilic ethoxy units attached to the compound swell the clay
particle so that it loses its cohesive character and is swept away
in the wash water. '
The anti-redeposition -benefits provided by these cationic
compounds are also believed to be due to the positively charged
cationic groups which cause it to be adsorbed onto seil suspended

in the wash water. 2s more and more of these compounds adsorb

onto the suspended soil, it becomes encased within a hydrophilic
layer provided by the attached ethoxy units. As such, the
hydrophilically encased soil is prevented from redepositing on
fabrics, in particular hydrophobic fabrics such as polyester,
during the laundering cycle.
' - Cationic Amines

The water-soluble cationic compounds are ethoxylated

cationic monoamines as previously defined.

In the precediiig formula for the cationic amines, each R
is preferably methyl or the moiety -L-X. - '



Is preferably nethyl or the moiety -L-X -.9- The positive charge of the
[err] groups is offset by the approp- riate nunber of counter. anions.

Sui t abl e counter anions.include [err] and the liKke.

Parti cul arly preferred counter anions are [err] and [err]. 5 X
can be a™nonionic group selected from hydrogen, (H), ClL-C4 alkyl or
hydroxyal kyl ester or ether groups, or m xtures Thereof. Preferred esters
or ethers are the acetate ester and nethyl ether, respectively. The
particul’arly preferred nonionic groups are H and the nethyl ether. 10

I E thﬁ;pf’e?:(id: ng for Wuéapbsitf\aedclmﬁgeloﬁ: thsgﬁi groups CigNof s With%%twrﬁ-
t he polyoxyal kyl ene r I e e

of the pol yoxyal ky- rﬁ%ﬂ&ﬁﬁ%{ O]F [:tﬁfnéér a*??ﬂ;‘t Osgf%agﬁéofoun&g ea]ﬂeigp "f#
bl ocks of [err] an§l[efBr], ﬁgetq 88, "[R4 n’@og@ﬂ éﬂ@b’-hy U3H6 (Pprbwlarﬂg

lene); mis preferréd Q3uRtdroanions are5Cﬂ'“Gn preferably 0, i.e.
t he pol yoxyal kyl ene moi & ¥6C n5|sts £entl

The
moi ety [err] preferably i deBONnigpt ‘f&‘fggp selectedgg%nb -Y&\Eq ht (s Eb‘ecq.
pol yoxyal kyl ene noi elkylaod hum'bxxxltybresltby olO@%d!ygmpghtor( mﬁx'ﬁm‘@) théPeof.

Preferred et hoxyl at gl fbbd UsteFOBRUERBRS 203 the! dachfd WibEr ahEMRnyTSLRLA X

and n are defined as
monoani nes, n is  respectively. s Theparticulaniy (prafennedcaenionigeansups ram Hs
to 35. The cati oni caﬁ@rmeuﬁgt:ﬁ arexhepcl uded in the conposition of the

0
105 by vei g and mor e aﬁéﬁz?ﬁgm"rf?c%? 0 b S g Biigfs “endin 1EM 0T 1O
w ' consists entirely of the po]yoxyalky]ene moiety -I'(R 0} (CHzcn2
0 ) ]. The moieties -(REO) - and -(CH CHZO) - of the polyoxyalky-
' 1ene moiety can be mixed together or preferably form blocks of
| -(R 0) - and’ -(CHZCHZO) - mofeties. R5 is preferably C (propy-
15 ‘Iene). mis ‘rom 0 to .5 and is - preferab]y o,
i.e. the polyoxyalkylene mofety consists entirely 'of the moiety
'(CHZCHZO)n°‘ The moiety '(CHZCHZO)n' preferably comprises at
least =~ . 85% by weight of the polyoxyalkylene moiety and most
preferably 100% by weight {m is 0).

20 _ Preferred ethoxyIalfed"cationic monoamines hav.e the formula:

CHs
+ .
E x-(OCHZCHZ )FIN -(CHZCHZO)n-X

( CHZCHZO) n-X

wherein X and n are defined as before. For cationic
v monoamines, n is ' at least 12, with a typical range of
from 15 to 35. _
_ The cation'ic compounds are included in: the composition of
the invention at a level of from 0.05 to 95% by weight,

preferably from 0.1 to 10% by weight and more preferably from 1%-
to 3% by weight. .

q



10 Met hods for Making Caticnic Am nes The ethoxyl ated cationic am nes can
- be prepared by standard methods for ethoxylating and quiﬁprnizing am nes.
There is preferably an initial step of condensing sufficient ethylene
oxi de to provide 2-hydroxyethyl groups at each reactive site :
(hydroxyethylation). This initial step can be omtted by starting with a
2- hydroxyet hyl am ne. The appropriate anmount of ethylene oxide is then
condensed with these 2-hydroxyethyl ami-nes _using an alkali netal (e. —
sodi um potas- siunm), or a hydride or hyAPOX|de t hereof, as the catalyst to
provi de the respective ethoxylated an1nes ~The total degree of ST
et hoxyl ati on per reactive Mpeds yorcha RELAHLE @=according to the
followi ng formula: Degree of Ethoxylatlon = E/(A X R)-wherein Eis the
total nunber of nol s of etg¥ﬁ§ e OX|de condensed (including
hydroxyethylation) TOFES of- the startin am ne, and R
i s the number @‘nbempmdsbyaaﬁdardlmhb@s Zof @thekdagintandi nes) for the

ﬁ; ?Irg Iengughm ggquég?ﬁnﬁtiggé%ﬁ{e@d amhéye CEN § Mgrm yaaat eifnﬁtiér??cﬂgbh ofn al kyl
e amol o 1 & ookondeqy g e RGNSy Bty Tebe' ot idh don ATREIde ARYArQIRH o
0. 107 nol es) grwaps shtedchzedactiive Oite dhydrfhx@éﬂ@wbicms)) 6TRWbsNanlitir1ni ner al
oil. Etrll ene i.d ur th
Ctirring at [eruplCat B8 olfited 15 sBAIAMg UG o S ISRATEUEDRERRL" ST (D
to give a cal cinpaeewiatetanounbpfeatitrliepe myea’ﬁ Shemfcopdensed with &hesexy| at ed
TEA (PEl 17) v@shydrdidyabhylRnends wawgssnl latkali m&ﬂo & g Qo idm,Z pbtayr A

PO o e B g bl ok Mo, MaroP? 50 wld ik ha'™
provide the respective ethoxylated amines. ‘The total degree of
ethoxylation per reactive site (n) can be determined according to
the following formula: | '

Degree of Ethoxylation = E/(A x R)
wherein E is the tofal number of moles of ethylene oxide condensed
(including hydroxyethylation), A is the number of moles of the
starting amine, and R is the number of reactive sites (typically 3

'ﬁor the mono-amines) for the starting amine. ‘e ethoxylated amine
" can then be quaternized with an alkyl halide such as methyl bromide
to form the ethoxylated cationic amine.

Example 1 . W,

Step 1: Ethoxylation

Dried triethanolamzne (TEA) (16. 01 g., 0.107 moles) was.
catalyzed with 0.5 g. (0.0125 moles) 60% NaH in mineral oil.
Ethylene oxide (EO) was then added under atmospheric pressure with
stirring at 150°-170°C. After 23 hrs. 36.86 g. (8.38 moles) of EQ
had been added to give a calculated total degree of ethoxylation
of 26.1. The ethoxylated TEA (PEI '17) was a Tight brown waxy
satid.




The solution was heated [err] while being stirred magnetically. 5 3'
Met hyl bromi de gas. was swept through the reactor for 8 hrs., with sodium

bi car bonat e bei ng- added as needed to maintain the pH at 7 or greater.

After quaternization, 'the solution was didlized for 3 hrs. to renove the
salts. Then the solution was diluted to gi velll6% aqueous slightly cloudy

gol d col ored solution containing the 10 et hoxyl at ed, quaterni zed

TEA.. Detergent Surfactants The anount of detergent surfactant included in

t he detergent conpdiept 2pgatdrnt ketiphesent invention can vary from.

| toRE% by weight of jh 0S4 tJ,on in o det ey -

gent -suf f act ant (s) use &?'ﬁ:gg'?y%%%‘% §gﬁ’%§2?h%r#80r(\%%%$oﬂml 'togéé('é‘?‘&.s)
granul ar, |iquid) &nea skep df wastdisgetvadedn PByQfter give, abioht ale$0% gehution.
surfactant ('s) CONMPTHeS©61UthoMwas heated 60°1fH°COuhile being XANHFid ngmticaﬁg._
the conposition. Fhﬁ detfeggent surf'?CEant c%n %e nonl onl T, ani 0nic,
amphol ytic5 zwi t tHatYhibromide, oas yas swept thyoygh the reactor fiop @ hrses etith A
Noni oni ¢ Sur f act angesdi@mi tiizbionateibeing added ags avtded dv msimthn dheepipant 7
conposi - tions of 2ENty el L.ON s e V.di scl os j N S.
Patent 3,929, 678 t%’hﬁégggﬁ%?rnAé’?%ﬁ%*%é%e%%&@%éﬂ%&" Y%géﬁg}{zfguf” 3
colum 13, |ine 14mshr §aigtemgve ifie &1 tsl i nkhes. the soletionfwasodiitutied to give
surfactants incl udg®k degeoud. sTHHRLPP! NLAY | 18 0¢d19Ped PRt s y
phenol s. These cong uns‘[s%_ggclsu?'q Pﬁeﬁiﬁeﬁsat?gog?%r mgts o?ﬁﬁ{}f*ﬁgﬁm S
havi ng an 1 kyl gr ‘ii‘ﬁ"lé miuaéewa ut 6 to 12 carbon atons 30

in either a straight chain or branched chain configuration with ethyl ene
oxi de, the ethylene oxide being present in an anount equal to 5 to 25 noles

of “et hyl ene oxi de per nole of alkyl pipetédgent SRrfddtdhtsubstituent in such
comounds, can e e | vaghy Lunt P laarden APEASARE RN st
i ncl ude nonyl phencompasidéonse@f the present invention can vary from 1 to
75% by weight of the composition depending upon the deter-
15 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
weight of ‘the compositibn. The- detergent surfactant can be
nonionic, anionic, ampholytic, zwitterionic, cationic, or a

20 mixture thereof: | '

A. Nonionic Surfactants
Suitable nonienic surfactants for use in detergent composi-
tions of the present invention are generally disclosed in U.S.
Patent 3,929,678 to Laughlin et al., issued December 30, 1975 at
25 column 13, line 14 through column 16, line 6.
' Classes of nonionic surfactants included are:
1. The polyethyleneoxide condensates of alkyl phenols.
These compounds include the condensation products of alkyl phenols
having an alkyl group containing from about 6 to 12 carbon atoms
0 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.
The alkyl substituent in such compounds can be derived, for
example, from polymerized propylene, diisobutylene, and the like.




—— e ———

wi th about 9.5 noles of ethyl ene oxide per nole of nonyl phenol;

dodecyl phenol condensed with about 12 noles of ethyl ene de per nole of
phenol ; dinonyl phenol condensed with about 15 noles of 5 ° ethylene oxide
per nol e of phenol; and diisooctyl phenol condensed with about 15 nol es of
et hyl éne oxi de per nole of phenol. Commer- cially available nonionic.
surfactants of this type include Igepal CO 630, marketed by the GAF
Corporation, and Tricon (RTM X-45, X-114, X-100, and X-102, all mar kgx—ed -by
t he Rohm & Haas Conmpany. 10 2. Theigoendensation products of.
aliphatic alcohols With fromabout 1 to about 25 noles of ethylene OM
The al kyl chai n Bfamplies aifi pdmpoiimdsalo€othds type éialude roayktphen i;tCOMEﬂSEd ...

branched, pr'”arwim aﬁ&&orsde%leen&r %nﬁealawxﬂenw &awrmamu h&ou '
about 22 carbon afp of such et hoxﬁ} d al_c le S |ncI e the 15
condensat i on pro%yb?heﬁﬂ cé’f@?"sépc‘b%l ahaytg eﬁ/\nqh 3a9e £ I§§ of
et hyl ene oxi de pmalenalfepidnodl cdimahyl ap’ldnbhe:oodéniedsmuhorabmmdﬁcmolﬁs affout 9

ol es of ety eNeRALAE S paRGRTN P LAARTL 48 F1EbALS) Ofnehd) {chnfbiilol S

with al kyl i NS I N |n
Exanpl esy of  cowr %’ ﬂg}S m\}as |°§beféw1ene oxide per @oytmffazheeﬁis Semmenr s
type include [erem M\Ja51§bﬁa nBf¥on 1 K SjuPfadBantdig®niar b ske ineTuder agdpan,

Neodol 45-9, Neo ol and odoI 45: 4 by Shel |
Cheni cal Oorrpany, gb &%}V E@SGA%BF g 58?@&%&%% xS,
Conpany. 3. Th&-l@@ndmxamzenaﬂpmmm byothe Somlyl&ehhns Gompday. with a 25
hydr ophobi ¢ pgse for ged ﬁ? &ﬁgewdem Oéf enfwwme&ode wthhfmm

ptopyl ene egcoI The _h orti ese, conp
BBuE Zhombl qSOO?aﬁ%rbm Bxif | DG\ chdin of

mol ecul ar wei ght 28Ut Ao
insolubility. Toke addptiatdio @fcopol yanyeither chee strd ight e boaridhied, rwdnn-pohobl c

Whol o, and the P *”?%%“ﬁﬁiaﬂﬁgwéﬁ‘%’%"*%%& bl rril, sl € ot SUh . B

and the Irqu
wher e the pol yoxgartep atamseonbxampless ofpsuch Bibexnl at#b at éﬁ@lsméi‘@]ﬂ‘tdeo? & he
condensat i onygr Oébwdensa\tﬂoﬁhpmueesmm@mmcem&ma&drﬂanyudt Wit dbeutbrut 40

ol o MY e fhs BF o Y TET GRS PR RO byl B SRS R,
Wandot t e Cheni cprodigt pafi aboutn9 moles of ethy1ene oxide with coconut alcohol (a
mixture of fatty alcohols with alkyl chains varying in Iength from
10 to 14 carbon atoms). Examples of commercially available
20 nonionic surfactants of this type include Temitd (RTM)15S-9, mar-
~ keted by Union Carbide Corporation, Neodol 45-9, Neodol 23-6.5,
Neodol 45-7, and Neodol 45-4, marketed by Shell Chemical Company,
and Kyro (RTM) EOB, ma_rkel:ed. 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 1iquid 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 by Wyandotte Chemical Corporation.



-13- 4: The condensation products of ethylene oxide wth the product <l;
resulting fromthe reacti on of propyl ene oxi de and et hyl - enedi am ne. The

hydr ophobi ¢ noi ety of these products consists of the reaction--product of

et hyl enedi am ne and excess.propylene 5 - oxide, the noiety having a

mol ecul ar wei ght of from about 2500 to about 3000. This hydrophobic noiety

I s condénsed with ethylene oxide to the extent that the condensation

products talns fromabout 40%to about 80% by wei ght of pol yoxyethyl ene

and . has ecul ar wei.ght of from about 5,009 to about 11,000. Exanples of,

10 ~t-h|5" e of noniqnic.surfactant. include cer the ‘conmey - al
avai | abl™e Teltoronl c (RT BﬁFpo‘iﬁ?&gnsaﬁé?’keP@%uﬁv ‘?ﬁﬁaﬁi?“@ EFdag cwith th -y-
Cor poration. 5. Sepreqmtaxresubtringnfmndehengemmauaﬂ peopyiese wixidé andcethgd-
vat er - sol ubl e am ng, gy, ﬁﬁe COﬁI@'h @bﬁé&% EP't‘EEXe frodd 9 dahsi f?stFt

2 no es se €c 3’ irn

10 to 18 carbon atons an roup consis
al kyl groups and h¥b® ox§aatign-- QFQﬂ&'ﬁﬁ edntathniengd famine 1apd am 3"‘@9.!!1@%

atoms; wat er - sl ubbgidejosi mBeetgX hakeihg ca)moaeéh1am@e1@ne of Fydm @B6WY 2560 thr om

bout 10 to 18 t
go(rjlg i sti ngoof afﬁ;geﬁ‘ftaéggﬁanggkﬁ hn}a[ﬁe I gii/:ﬁ‘eng E%&ng]%ﬁgaghﬁﬁt?ﬁéﬂ?
about 1 te 3 carbonrxideorts; thmdemnbrtmml tie ccopdérfsatiahe productaconagnonfeom

| kyl ot f f 8
ey IR SR g Lo

to 3 carbon -atons. ™9 es of
surfactants areot hehiynitype oxf dondigiier gerflacsant dat udes cbmamgof hthef @bmidra

[ERR} whereih [ERR k5o 85001 Kb e HOEOANAL i me 01 BldHo BECTU LU LY

m Xdr es thereof contai out
al kyl ene or hydroxV&I"R?Péﬁé ﬁPSBbcéan%}'P\?ﬁﬁtW'&)m 2 to 3 35 carbon atoms

or mxtures thereof; xsis iénﬁﬂb&afronm‘ic %eﬁﬁgh&a%hrﬁithﬁtsa%i‘é!kw'ncnfde
hydr oxyal kyl group.§ er}:[ %thr?g amine ox%?esabc%n£a1ning one alkyl moiety of from .

"~ -15  about 10 to 18 carbon atoms and 2 moieties selected from the group

consisting of alkyl groups and hydroxyalkyl groups cantaining from

1 to about 3 carbon atoms; water-soluble phosphine oxides contain-

ing one alkyl moiety of from about 10 to 18 carbon atoms and 2

mojeties selected from the 'grou’p'consisting of alkyl groups and

20 hydroxyalkyl groups contéim‘ng 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 moiety selected from the group con-

. sisting of alkyl and hydroxya1kyl moieties of from about 1 to 3

A _ carbon atoms.
25 Preferred semi-polar nonionic detergent surfactants are the
amine oxide detergent surfactants having the formula

0
30 R3(0R4)XNR52' |

wherein R3 is an alkyl, .hydroxyalkyl, or alkyl phenyl group or
mixtures thereof containing from about 8§ to about 22 carbon atoms;
R4 s an alkylene or hydroxyalkylene group containing from 2 to 3
35 carbon atoms or mixtures thereof; x '1s from Q0 to about 3; and each
R5 is an alkyl or hydroxyalkyl group containing from 1 to about 3



——— —————

- 14 - carbon atons or a pol yet hyl ene oxi de group containing fromone to
-about 3 ethyl ene oxide groups. The [err] groups can be tached to each
other, e.g., through an oxygen or nitrogen atomto forma ring structure.
Preferred ami ne oxi de detergent surfactants are [err] alkyl dingethyl am ne
oxide and [err] al koxy ethyl dihydroxy ethyl am ne oxide. -

Al kyl pol ysacchari des disclosed in EP-A 0070074 having a 10 hydw
group containing fromabout 6 to about ;30 carbon atomns, prefera ro’m
about 10 to about 16 carbon atoms and a pol ysacchar| de, e.g.,.

pol ygl ycosi de., el oRis! 4€ a HE0/Rhy1RA gof t r dﬁout
10, preferably ﬁbo aa_gl.'lé%j gui?t oyg guoxti@é %ﬁe @?g f&ﬁr%r]r% ggout -.6
to about 2.7 §%’(§h §nF OXIFR SEOUPSAny @eﬂucﬂrﬁﬁp%é@@hﬁlﬂﬁawt 40Pning 5
or 6 carbon aeacts atherpee.gsedthreugh apl veygen, cgahitroger aaos tmlRehosy!

noi eties can ppn wbsldturd ed for the gl ucosyl noi et1 es. (Optionally the
hydro- phobic grogF Is attached at the 2, 3, 4, etc. positions thus )
gi ving a 8l ucose ef@ar%%@ayée Sé"@pﬂ%)%ﬂé‘&e’!ﬁ)séerFM| ke 6o fqhadkyRo

toside.) Thedimeyhamcthmroumae land C%ahﬂixyeeﬂlyl d@ia&a\ﬁﬁp éd?@} Ofgn@OSi tion
of . the additj ml saccharide unit 4-, and/or 6 positions

on the precedrng Saccharide units. Optionally, and | ess desirably, there
can be a pol yal kyﬁenéukb’bﬂoabsa(,cﬁha?ndpmld‘isntpsaﬂanhg'ﬁfbmﬂ)IﬂWMaewgamd t he

ol ysaccheg i dfy@BphodTe! Girdup eqafeamﬁper il oyl 8agxiaGut Sae ke oxi de.

Typi cal hydro ObIC rou s |nc ither saturate
unsat ur at ed, g\:%ehé Qjﬁbréﬂ'& uto a%laﬁg“?r mCARRAR 280%S, 2adodt 18,

preferably frpdsrlyebodtaridh,t ce Zhouia Ifmlyghychotdegt mydroﬂﬂnéicergtﬂup, doke al kyhy/
group 1s a StE%inﬁhg Fﬁﬁb' Apaed Uﬁattgl a@&u‘iy'm %ref?{(&‘fg fr :Eyu gpoup can
g ai'n can

contain up to y groups
contai n up toaléﬂ%uﬁol'm“plpé? ably ﬁ"é%sa'-'{oﬂ nlfﬁ tﬁoé?‘“ﬁr &érmcyarode

al kyl eneo?@ deysfiset i My redidingishecharkyd cMa&iﬁﬁﬁDBaﬁ# deéar%ﬁ ey lcan

Rgg%’;gggzl ﬁdecg/ dodecyl,l éorslec,iecy‘lattéseet raﬁgecylabtgsyqt FeCtXes cex%decyl
substituted for the glucosyl moieties. (Optionally the hydro-
phobic group is attached at the 2, 3, 4, etc. positions thus
giﬁng a 'g‘iucos_e or ga‘lac_tose-as.'opposed to a glucdside or galac-

20 toside.) The intersaccharide 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 jbfm'ng the hydrophobic moiety and the polysaccharide _

25 moiety. The preferred alkyleneoxide is ethylene oxide. Typical o/
hydrophobic'groups include alkyl groups, either saturated or
unsaturated, 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 preferébly 0, alkyleneoxide mofeties. Suitable
alkyl polysaccharides are octyl, nonyldecyl, undecyldadecyl,
tridecyl, tetrédecyl, pentadecyl, hexadecyl, heptadecyl, and

35 . octadecyl, di-, tri-, tetra-, penta-, and hexaglucosides, galacto-
sides, lactosides, glucoses, fructosides, fructoses, and/or



35 octadecyl, di-, tri- tetra-, penta-, and hexagl ucosides, gal acto- B
sides, -~tactosides, . -glucoses, fruct osi des, fructoses, . and/ or -

15 - gal actoses. Suit'able mixtures include coconut alkyl, di-, tri-

tetra-, - and- pent agl ucosi des. and tallow al kyl tetra-, penta-, and

hexagl ucosi des. The preferred al kyl pol ygl ycosi des have the formula 5 [ ERR]
mhereln Terr] |s selected fromthe group coasi{sting of alkyl, alkyl-

phenyl , hydroxyalkyl hydr oxyal kyl phenyl , and m xt ures t her eof in 10

whi ch the” .alkyl gro ps~conta|n fr n1about 10, t bout 18, ef er-, . from
about~=#2 t'0 about JB42CtosEBon SWiLHe Mixtures gincl ude & roF Rt QE\EX/T 'Zd’t"l Y pom-
0 to abolUt 10, pretfeftrabJ )anB paﬁégkudosmersoah@ eta‘l]low @lapdutettds, [peate+ alang
fromabout [err] t Pﬂgl st preferably fromabout 1.6 to about 2.7.
The gl ycosyl is prefe y J%rlved 15 from gl ucose. To pre?are t hese
conpounds, the al cohol The Pegfieyred gdkylpohysdyces idendiavestieofommii rst and
then reacted wyth glucose, or a source of glucose, to formthe glucoside

(attachnent. at the 1-position)_,2JThe i,onal chosyl units can then be
attached between their 1- poatﬁoq{r& %Sbiég‘HF%Vé kng giycosyl units 2-, 3-,
20 4- and/or 6- position, preferably predom nately the 2-position

Fatty acid anide %@FE?'&Q 4SEAE A ProlP Yh bl oRErsy T e Lﬁ@?zlaﬁﬁ-

wherein [err] is an a con al ni ng
(preferably from atay] 9 hy "%éu'Ey 175‘-}’@291")5?)1#}’&?%‘ arﬁde‘&W“Res i hegerfodired

fromthe QFOUDIOCOF\&I*I%I ﬂ& alkyy greupencorthi A4 rankatlout Q0 €4 dbbiltoxgalpkyfer-and
Lerr] ammonta antlderonbEROHS 18 S8R B calhon, Shoms ok Or gy Prerer- ©
i sépfknganol an1(jesab1y 2; t is from O to about 10, preferably 0; and x is from 1} to
about 10, preferably from about 1} to about 3, most preferably
from about 1.6 to about_2.7. The glycosyl is preferably derived
15 from glucose. To prepare these compounds, the alcohol or alkyl-
polyethoxy alcohol is formed first and then reacted with glucose,
or a source of glucose, to form the glucoside (attachment at the
1-position). The additional glycosyl units can then be attached
between their l-position and the preceding glycosyl units 2-, 3-,
20 4- and/or 6- position, preferably predominately the 2-position.
7. Fatty acid amide detergent surfactants having the for-
mula:
0
-Lwe,
25 |
-~ wherein R6 is an alkyl group contain1ng from -about 7 to about 21
(preferany from about 9 to about 17) carbon atoms and each R7
selected from the group consisting of hydrogen, C1 C4 alkyl, C1 C4
hydroxyalkyl, and -(C2H40)XH where x varies from about 1 to about
30 3. h _ _ )
Preferred amides are C8-C20 .ammonia amides, monoethan01-
amides, diethanolamides, and isopropanol amides.

B. Anionic Surfactants
35 Anionic surfactants suitable in detergent compositions of the
present invention are genera11y disclosed in U.S. Patent 3,929,678




B. Anionic Surfactants 35 Ani onic surfactants sujtable in det er gent

conpositions of ‘the present invention are generally di osed in U S.
Patent 3,929,678 -16- to Laughlin et al., issued Decenber 30, 1975 at
colunmn 23, 1-le through colum 29, line 23, C asses of anionic surfactants

included are: 1. Odinary alkali netal soaps such as the sodium potas- 5
sium ammoni um and al kyl ol ammoni um salts of higher fatty acids containi-ng
from about 8 to abeut 24 carbon atons, prq erably from about 10 to about- 20
carbon atonms. 2. Wjter- solubl e salts, pref 8rab|y the al kali netal, l%?g-

'um and al kyl %a,mmwmm'tswssréﬁ DeEirbRRI D, PIs' bt Plu rPQ§t"l°”

products havi n% structure
cont ai ni ng fromtArMsR €814 #Beoutf 1% Bar bon at ons and a suI fonl c aC| d or
sul furic acid eglegsegrotipnionicnsinfdethnits ingdudedr ard:al kyl " is the al kyl

portion of acyl gr oyps. 6 Hgﬁf ﬁqE ﬁf n*e@#? agyps&fh ggl ?’m OELH}J' agp g$ S are

the sodium 15 and “pot assi espec I al 65 &o ed by
sul fat - i ng5t he Shumpheammgn tush @nd ei/ ﬂ]amﬂiﬂﬂh sal 69s9T s&i@ﬁeasfimsecptis)duced

by reduci ng the cgh¥fiakaglFFoRiaboat lsa%oabo@eczzruearsanl atdid preFepsiyum:
pot assi um al kyl b nzegg sul %&r]:ohg cair V\:hl ch the al kyl group contains om .
b

about 9 to about®4! M@LOMSst 1 aj ght “chain or branched chain
configuration, e.g..2. thwereécluhte tsabﬁs.daseﬂarblﬂy |theLi1$alPa:ted:aI$ aﬂm&?-o 099

and 2,477, 383. 4 kShgy Ca’lﬁ“\ﬂ\? B‘aﬁJrHﬁlgl Safts lbfle%%a%%a'sgﬁ %rc'c actmn

aIkbeenzene sufPonates In average nu carbon atomns 1n thé
al kyl groupiPs Preducipolaving t i 13heiabm0éw&1aéd sdguctare] ans alkgl group

Pr Ie::erred ani Onlcﬁnﬁirﬁ@tﬁahsaﬂbhttm ﬁot ﬁMtaEe ¢dreor | dtrns Patidy at ?@ﬁ&h@ée \/
10 to apout 22, L selFe ahiditsier 9% Santtidal e Bhe Brmn RS
wherein the poI jetth;xy]laﬂepmrtapm afoacydi geoupsein about 1 to about 15 :
ethoxyl ate noi eties gRpfi1R528¢ Hhis group of anionic surfactants are the sodium
15 and potassium alk_ﬂ sulfates, especially those obtained by sulfat-
ing the higher alcohols (Cg-C,q 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 conﬁguratmn, 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 cai-bon atams in the alkyl group is
from about 11 to 13, abbreviated as CH-C13LAS o/
25 Preferred anionic surfactants of this type are the alky‘l
polyethoxylate sulfates, particu]ar!y those in which the atlkyl
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 compositions.
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



’t

30 fromabout | to about 3 ethoxylate noieties. These anionic
detergent surfactants are particularly desirable for formulating heavy-duty
liquid laundry detergent conpositions. Qher anionic surfactants of this
t'ype inelude sodium al.kyl glyceryl ether sulfonates, especially those
ethers of higher 35 al cohol s derived fromtallow and coconut oil;
sothg1coconut oil fatty acid nonoglyceride sulfonates and sul fates; sodium,
or - - 17 - potassiumsalts of al kyl phenol. g§hyl ene oxide ether [err]
contai ning fromabout ¥ to about 10 units of. ethylene oxide per nolecule
and. wherein the al kybtgFstumssaiast af nal kydmpheaek &:hlyDerfdd Wilidd 2etiro | aitess; .

d%g,u: t ass] |, 5, . ethylene. oxi tes ..
cont 2o g abour 1 EEHAMY T50m HoDE 1 Otq apPRR A0SR S e B TERe MAE R
wherein the al kyl gmelgsudenand afhesein dihealpdky! igroups atsoteinofrear BesutaBorte.
Al'so included are ' yBéwl -120/cdPbéh toh$; Odndesbeium Qr PbBIRiumUif1@8abedafighty

oo v 1o oo GBE e Tok s s e se vl cso sk b

salts of 2-acyl oxy- afketiylkne uxiidei perasotecuteniml whexpihr tine dldyl $roup n-

carbon atons in thetﬁﬁﬁ’% f%“ﬁl&goﬁrﬁ?fﬁogh&ﬁo% .c%rﬁé?\ @&gt 23 carbon'atons in
al kyl _et

t he al kane nvi ety; er sulfates, containing fromabout 10 to 20
carbon atonms 15  in t hdapkiaclyded; prenwatennsetubdat sattso ofo eptarss ofr alpha- -
et hyl ene oxi de; wat gulforatéd Fasty aeidd cohtdining Firomrdbet ROt RuAnf aedks

about 12 to 24 rb t OpB,..and - a I e f t.al pin
frolr% about 1 to(‘igl cgﬁb@ﬁ g?%%gﬁ‘#)%@pa% ylfpa%'?/g%"%ﬁdt"fs?é#&géﬁfﬂtgg{dnlz e
carbon atons in theest&angronps ewatersgpluble salds ofnRorayd oxirad pane-&-sulfonic

sur{actants. 4. N-alskyds Tohedining Fom UbelBRbCS cabbor VARG Yhi theSHEFRGRAIY S

ATDROL Yt Surfact auta §a, Sl 928 eR e 5 Bhet Y e SDkant it
het erocycl i ¢ secondalkyhredherrsuil fatesacontasning Whonelaboue 10 to 20 carbon atoms
15 in the alkyl group and from about 1 to 30 moles of ethylene oxides
water-soluble salts of olefin sulfonates containing from about 12
to 24 carbon atoms; and beta-alkyloxy alkane sulfonates 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 derivatives of secondary or tertiary amines, or aliphatic deriva-
tives of heterocyclic secondary and tertiary amines in which the
aliphatic radical can be straight chain or branched and wherein
one of the aliphatic substituents contains from about 8 to 18
‘carbon atoms and at least one contains an anionic water-solubil-
30 izing 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, o ' |

35



» aliphatic radical can be straight chain or branched and wherein one of the
- aliphatic substituents contains fromabout 8 to 18 c_aggrﬁ] at ons-‘and at
g

| east one contains an anionic water-solubil- 30 izi#g group, e.g. . .. °
carboxy, sulfonate, sulfate. See U. S. Patent 3,929,678 to Laughlin et
al ., *i ssued Decenber 30, 1975 at columm 19, lines 18-35

for “exanpl &s of anphol ytic surfactants. 35 g~ D Zwtteri oni ¢ Surfaét,ant S.
Zwtterioni¢ surfactants can be broadly de¥8ribed as deri- vatives of o
secondary and tertjary amnes, derivatives of hetero- cyclic secandary_and

_tertiary amines, ok derivativeg, ofz,3udé SR SuPfactaMEONi UM quat ery
phosphoni um or tertj sul-f,oni u ST -See U.S. Patent 3,929, to
Laughlin et al., is ﬁ&éefﬁp@éﬁbé‘f’rpéﬁg, algg?Sa%lt be ATQARLY g?“l"{%ﬁg 38 4&fiugh
col um 22, |inevatdves oof secorplaep amdfl tamiiargrimines, devidatdventof. hdfero-
E. Cationic Su - ' &'ﬁ,i i f us I €yl ed .in_
det er gent corrpoéjtt%ﬁ(&)ra]srs&é eg)r{)yr g%’éﬁ? FY %\%ﬁ%’oﬂrﬁ gﬂfa&gg%q ogaciulalg i gvgurfac-
tants include 2mmegiumyguateranty rhasahonium osutdrddemnisslfardum repmpounds.
formul a: [ERR] sheyesn MRtedt 33928678 | ta0laihf i RCBTY, 195 dP0iaNbED 30] OM
about 8 to aboug%éB %ar bgn at ﬁms | n tlge Fkyl -ch1a| n; gac{mn%eré] I's sel ected
from the gr At SANMD; ldg Tingr 38 t r°‘é§rFT,“m202 » Vingg ] forgypg .
m xtures thereekamptashofRewitsesdeint exhidf fammauhas .gr oup consi sting of C
-C4 al kyl, Cl1-C4 hydroxy- al kyl, benzyl, ring structures forned by
joining the two R4 groups, [err] wherein f[err] is any hexose or
hexose pol yHer having a nol ecul af- wa§haniceurfaekastanout 1000, and 25 .
\%,drogen \A/hen y :s Ootiodic Rsurf'%thﬂmfs sedre ?155& be]ar ihzslua[édaHKY!deQbﬁy'eﬁt \/

erein the tot r.o [ rr err] is_not nore
t han about 18; g%{"cnﬁggai%gsf&o%ﬁﬁ f‘%sg’ﬁgﬁﬁ?gﬁ'ﬂ;’ﬁhdSPE*eaﬁﬁnﬁa“L"W surftac-
tants include the quaternary ammonium surfactants having the .
formula: o ' 3 '
15 | [R2(0R3)y]‘ER4(OR3)y]2R5N X

wherein Rz is ‘an alkyl or aikx] bgnzyl group héving from about 8
to about 18 carbon atoms in the alkyY chain; each R3 is selected
from the group ~consisting of  -CH,CH,-, -CHZCH(Cua)-. .
20 -CH,CH(CH,OH)-, ~CH,CH,CHy-, and mixtures thereof; each R® is
selected from the group consisting of Cl'-C4 alkyl, C4-C4 hydroxy-
alkyl, benzyl, ring structures formed by Jjoining the two _R4
groups, ~CH,CHOHCHOHCORCCHOHCH,OH wherein R® is any hexose or
hexose polymer having a molecular weight less than about 1000, and o/
25 hydraogen when y fis not 0; Rs,is the same as R4 or is an alkyl
chain wherein the total number of cafbon_atog; of R? plus R® is
~not more than about 18; each y is from 0 to about 10 and the sum
of the y values is from O 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 alkyT_ surfactants
" described in the above formula when R is selected ffqm the same
groups as R4. The most preferred quaternary ammonium surfactants
are the chloride, .promide and methylsulfate C8-C16 'alkyl tri-
35 methylammonium salts, 68-616 aTkyJudi(hydroxyethyl)methy]ammonium
salts, the (g-C,. alkyl hydroxyethyldimethylammonium slats,’ang



of the y values is fromO to about 15; and X is any conpati ble anion. 30
Preferred of the above are the alkyl quaternary ammonium.surfactants,
especially the nono-1ong chain al kyl surfactants 5 described in the above
formul a.when R is selected fromthe sane groups as [err]. - The nost
preferred quaternary anmmoni um surfactants are the chloride, bromde and
nmet hyl sul fate C8-Cl6 alkyl tri- 35 nmet hyjeammoni um salts, [err]- al ky
di (hydroxyet hyl ) met hyl anmoni um salts, the C8-Cl6 al kyl

hydr oxyet yIdlnethyIannDnlun1sIats and - 19 - [err] alkyl oxypropyl

tri % ni um <0,ks - alky@xyptdpy) aﬂ)dmethydaﬁlwhwni r'sa"T'ﬂ:stW 9fMthie Ukbove,
yl fate,

met h t

tri met hyl anmoni um (9} dieﬁg%qé%&nm %th'n%ﬂf ?%1 ; Xk?"(‘)ert'lh ‘a“’“‘ﬁa‘“’“
met hyl sul fate are pbﬂrqmdeu amysisgye- t51methyhmwumD¢tremgmtar&u¢Qs@ngt tri-
Det er gent  conNpOSi t @iy 1 8hmdnGm PERIDE e Iihwe%tmsﬁmtepfawneémkm FIPPpFEL

| norgani c or organlc etergent builders to assist in m neral hardness

control . Thes® buffY&9s can conprise fromO to 80@6by melght of the

conposi tion. When included, these builders typically conprise up to

60‘%])c by \glei ght of thef det er gent C‘i’gp?sbééegﬂent mﬁjld i qUitdb f;)(rjrrul %i ;)ns o
refera conprise from : 2% en ui | der i-le

Ew It 15 Y grgﬁul ar foPptergent rompesditéensopy thenprasent fmgentwn can optiond>- to-

50% by wei ght det engeésmpbusé daarga'ﬁlitt@bloe ﬂﬁfceHQQ?PeﬂJ'Huﬁlﬁdé%s' E&'&k@ﬁst in

crystalline alg nosi | ﬁaKF on exchlangg'1 s_havin he f ¢

[err] wherein anﬂlvré 4dnpES GONEEYut eth FE <40 & 1§e

from-about 1.0 to about 8@%5 byawdighti off rthen atmpetitidnt o ﬁﬁmthMedAnmhgﬁmus

hydwat ed al umi nosi bj, pjess Meysicatl s eoikie NG & have @iy by NG iGHP! bt Cale

formul a \
detergent composition. Built 1liquid formulations preferably
comprise from 10 to - 25% detergent builder while built
15 granular formulations preferably comprise from 10 to

50% by weight detergent builder.
Suitable detergent builders include crystalline aluminosili-
cate fon exchange materials having the formula:

20 __Naz[(AIOZ)z'(SiOz)y'xHZO

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.

o Amorphous hydrated .aluminosilicate materials useful herein have
25  the empirical formula '

M,(2A10,°ySi0,)

wherein M is sodium, potassium, ammonium or substituted ammonium,
30 z is from about 0.5 to about 2; and.y is 1; this material having a
magnesium Jon exchange capacity of at least about 50 milligram
equivalents of CaCO3 hardness per gram of anhydrous aluminosili-
cate.
The . alum1n05111cate ion exchange builder materials are in
35 hydrated form and contain from about 10% to about 28% of water by
weight if crystalline, and potentially even higher amounts of



[err] wherein Mis sodium potassium ammoni um or substituted amoni um 30
z is fromabout ‘0.5 to about 2; and y is 1; this naterla‘D?Haw ng a

magriesi um i on exchange capacity of at |east about 50 millf{gram equival ents®
of [-err] hardness per gram of anhydrous alum nosili- cate. The -

alum nosilicate ion exchange builder materials are in 35 hydrated form-
and contain from about 10%to about 28% of water by weight if crystalline,
and potent-ially even higher amounts of - 20--20 - water if anorphous.

Highly preferred crystalline alum nosilicate ion exchange materials gontain
from about 18Water dloamorpBessiat Bighlp prederredr yagstial el akumindhEl maeé\)/ed

crystalline g dRfidde nifiAat £eohEENRMEn TEGE' " 10 Sl o8P yarer T ~

characteri zed I ze draneter
to about 10 micr Qm:]" srustahomatntis erihgl grefiesred tarwstaldineralumingsildown to -
| ess than aboghtd.idh éﬂdﬁ&ﬁ’éb maw1@1prﬁfeemﬁ¢le+ %a%@é@@ﬁlﬂ&: 'Bytsr;saalts-have a“

particle S|ze di aret m.cron t .4 mcrons.
The term Spar €181 $12i géa’?ﬁtﬁﬁe?‘mfm?'ebq%@eﬂt]s GBSk Koy é@%“tlda mb‘z'i'r"f‘?cl e size
di aneter of aAgorphous omatextdizngeemaften shatlerdeeey., dowedtdylessnitdahi onal

anal ytical tegpgidyes; S,;,lﬁ;f}oﬁls Mo P& Oﬁ?&?me% 1%%&9&&@?' ﬁ?t&%?{ "Rahgt 4 on

ut|||2|ngascann|n el ectron mecr % um nosilicate
i on exchange lﬁ‘ét'"e’rcﬂal sizg edm&ﬁ’l‘ yof ufl‘%r abput a@t&rmicxan bot Pyt c4l ci um

i on exchange in5cron@apan1et Vemmﬂamwﬁe atizé eaaietabwep?&@nw thRdaveragent of
icate, cal n. -qn anh dr ous

t hard ul
basi 5. and0 wnPRRE IRt el 316U e $RCI et Sxsange dRE M08t g 1o
about 352 ngy. méoed ¢y cdrventiamai numwr.mﬂete@umqnashauqeasatm akmpalee still)

| east about Z‘ﬁ‘é‘?'fﬂ'sﬁ?ﬁ'cﬁy“é‘% frat ""n‘?‘”l}?g?‘ ram"&“f*“ﬂd"g?%ﬁ‘?n‘ B cate
(anhydrous ba$F8pe. ame § ]HM9 ymiges{ficate, 1 FneexFﬁMf@ watenials ABut 2

grai ns/ gal | on/uauﬂ’lyutﬂfrghevrﬂ ghitaetetizedbdyt their calcium ion exchange

grains/ gal,'gon/cg‘ban&ttgl’ g&ﬁ\‘yhgallsl PLe lgfssce%bout 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./g. to about 352 mg. eq./g. - The aluminosilicate ion exchange
materials are still further charactemzed by thelr calcium ion
20 exchange rate which is at least about 2 grains ca* /ga'!lon/mm-

ute/gram/gallon 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/ga‘llod, based

on calcium ion: hardness. Optimum aluminosilicates for builder 7
25 purposes exhibit a calcium ion exchange rate of at least about 4
grains/gallon/minute/gram/galion.

-

The amorphous aluminosilicate ion exchange materials usually
have a l"lg+ exchange capacity of at: least about 50 mg. eq.
_ _CaC03/g. (12 mg. Mg /g ) and a Mg ‘exchange rate of at Tleast
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 aluminosilicate ion exchange materials 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



on cal ciumion hardness. Opti mum al um nosilicates for builder 25
pur poses-exhibit a cal ciumion exchange rate of at |east.about 4°
grains/gall on/mnute/gramgall on. The anorphous al um nosilicate ion

3

exchange nmaterials usually .have a [err] exchange capacity of at |east
about 50 ng. eq. [err]/g. (12 ny. Mg /g.) and a My exchange rate of
at | east’. 30 about 1 grain/gallon/mnute/qgr gal | on. Anor phous

material s do not exhibit an observable diffr&ction pattern when exani ned by
Cu radiration (1.54 -Angstrom Units). eful. aluynjngsilicate ion exchange .
mat eri-ss” ar e conﬁé\"&ﬁ‘gﬂnlcﬁte a98i ?"&h%’ég.e materde ‘él@ﬁFﬂQﬁF’l itdes aég'ht be
crystaltine or 33,985,669 phoukrimmed|ratt ate tgsdedalctudenatldy al936 ofhevetd ng
~alumnosili- cate ' t het i riv .
produci ng - 21%9°§'_|rpﬁfn§%%si F‘?_cg?téliyegﬁgg'xchgﬁeg]feerﬁ%fersyﬁﬁhg??% (ffrg%?ao];é%e in
U.S. Patent 3,985 3d@minosdl icrieiniep| exchangematenialy ugetudt berainigre avafigble
(herein incorgoraypader e B&fiQhetins- ZeolRtel £ 17201 i tay Pt (B), GndCry@tigk !  ne
alum nosilicate i 3n exchange L?at eri gl S asef ul,.herei nare a%/aﬁl.abl & S .

under the desi gnatiflof8 S3RSCTR YA Preteyired cembodiment, \the, Sstal Tine | &ulyino-
especi al | y pref er sélii@atkottinmexthanghaateniad abdsi blee dbrmilao- silicate ion
exchange material has the fornmula [err] 10 wherein x is fromabout 20 to
about 30, especially about 27. CIEl(er egar{gl. es) 05_ det ergency buil ders

i ncl ude the various wat er-sol el {A0pdiatSit)ap) HpPoni um or substitut ed
ammoni um phosgpat es, pol yphosphat es, phosphonat es, pol yphosphonat es,

15 car bonat es, Lli.cates, orates ol yvhydr oxysul f.onat e | yace-
tat\gﬁ, car boxyl atwggfe;:;lzd s 65%%/8%?‘%2&3/&%3 °."¥ gp@’r??%ﬁ‘r’%ﬂéﬂ%ﬁ%"z ?2% al kal i
met’at, especial |y sodiQther sexamples aethedetieogancySpetiders & ¢ eSheof various
i nor gani ¢ phosphaiygtdilsbi@ie, 2atkS0dI MFadd airasa! 4P SUbPOILYBALS BRI um

pyrophosphate, pol xmerl c net aggf’i}p?:osz&atehaw nﬁoa deqgr ee ofpoq%%rg%[‘l zation

of from about 6 t ®N9§Phazess s,  phosphondtes, onates,
15 carbonates, silicates, borates, polyhydroxysulfonates, polyace-

' _, tates, carboxylates, and polycarboxylates. Preferred are the
alkali metal, especially sodium, salts of the above. '

~ Specific examples of inorganic phosphate builders are sodium
and potassium tripolyphosphate, pyrophosphate, polymeric métaphate
20 having a degree of polymerization of from about 6§ to 21, and
orthophosphate. Examples of polyphosphonate builders are the
sodium and potassium salts of ethylene-1,1-diphosphonic acid, the
sodium and potassium salts of ethane 1-hydroxy-1,1-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 (all herein incorporated by reference).
Examples of nonphosphorus, inorganic 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. o

Useful water-soluble, nonphosphorus organic builders include
the various alkali metal, ammonium and substituted ammonium
35 polyacetafes, carboxylates, polycarboxylates and polyhydroxy-
sulfonates. Examples of polyacetate and polycarboxylate builders



or t hophosphat e. Exanpl es of pol yphosphonate buil deia/ are the sodium
and potassium salts of ethylene-1, 1-di phosphonic acid, e sodi um and

pot assi um sal ts. of ethane 1-hydroxy-1, 1-di phosphonic acid and the sodi um
and potassiumsalts of ethane, 1,1, 2-triphos- 25 - phonic acid. O her
phosphorus buil der conpounds 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 (all herein _

i ncor porated by reference). Exanpl es of nonphosphorus, inorganic builders
are sodi um and pot assi um carbonate, bicarbgnate, sesquicarbonate, ./ .F: .
tetraborate 30 deCahydrate, and silicate having a nole ratio of [éi%FTo

calkal i metal oxigdg Ghef @ @hOUBotsSIP PN, ! Buncht 6 Chab! Kubram about .

¥

1.0 to about 2.4, ef ul ter-s | e, . nonphosphor us organi ¢ .buj | ders .

i ncl ude t he varapﬁ?ufii"malsﬁgﬁa' °fn§?§g"_? mﬁ$u?ﬁtr%?ﬁft‘gu5_1q’tl!?t‘E’Ei'"aﬁ\Tbni um
35 pol yacet at aseticachdxyaxud tsuccinpial peid,baell it e saciany dbenzehy hyadyoxp~ ,
sul f onat es. Exarﬁgkmco;cﬂgl’y%e&ﬁﬁca&qdpol ycar boxyl ate buil ders - 22 -5."
are the sqdium gﬁ;tgaivsi um_ 11t iu]m' amoni um and substi ted ammonium
salts of etRylenedi &Rl tReefeared: pelycarboxyhate iQuildersaasei diseiosed in
oxydi succi ni ¢ adi.g, Pateht tNo¢ 34308,087cr3ePRehP9! t5sakd Ma@xy |7 C 1967ds, and
citric acid. 5 Hi ghly preferred Iﬂ¥carbox atge ngild rs are
disclosed in U S. Patent No. 3,308,067 tJYERechtterialy clPelbdenthe watkrr. such.
mat eri al s i ncl ugetutie watty -of hamok c andi| copodymersornf- aldptatdopoanboryBicof

al i phatic carboxgids saeh s RETdIcagcid! Phdeorfd deid ) ﬁﬁ%&ﬁ;ﬁ?c‘#d, RAGHY C

acid, fumar ilg 10 acid...aconi.tic .gm d, ,citraconic ac] . .

met hyl enemal'Bni @C1dy 3COHtAE 2Gid)y |SJEFacOnic asdd andemethy bhaneprlandg acid.

car bohydrat es di s- @OtbseduildérsS. infhudentthd, ¢ahoky¢Patied Carbvhydrsteeddir ch
28, 1073 QUher cyalddilinDyld d%%ateft o 9081497 200 ARSI FRFAOTEIEN. 15
oxymal onat e, car boxymet hyl oxysucci’nat &, Ci S-cycl Ohexanehexacar -

boxyl ate, cis-cycl opentanetetracarboxyl ate phl orogl ucinol trisul- fonate,

wat er - sol ubl e pol yaothémiuesfyihbyi 1agrare Csddaim \¥nt pHta s &fum carboxymethyl-

15 oxymalonate, carboxymethyloxysuccinate, cis-cyciohexanehexacar-

boxylate, cis-cyclopentanetetracarboxylate phloroglucinol trisul-

fonate, water-soluble polyacrylates (having molecular weights of
from about 2,000 to about 200,000 for exam'ple),' 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. - W,

These polyacetal carboxylates can be prepared by bringing

25  together under polymerization conditions an ester of glyoxylic
acid and a polymerization imitiator. The resulting polyacetal
carboxylate ester is then attached to chemically stable end groups
to stabilize the polyacetal carboxylate against ra;;id depolymeri-
zation in alkaline solution, converted to the corresponding salt,

30 ;nd added to a surfactant. ' ' .

Other useful detergency builder materials are the "seeded
builder" compositions disclosed in Belgian Patent No. 798,856,
issued October 29, 1973. |
Specifit_: examp]es_'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



from about 2,000 to about 200,000 for exanple), and the copol yners of ';;
‘mal ei ¢ anhydride with vinyl nethyl ether or ethylene. 20 . O her
sui t abl e pol ycarboxyl ates are the pol yacetal carboxy- |ates disclosed in

U S. Patent 4,7144,226,-to Crutchfield et™al. issued March 13, 1979, and

U S. Patent 4,246,495, to Crutchfield et al., issued March 27, 1979. These

pol yacefal carboxyl ates can be ‘prepared by bringing 25 t oget her under

pol ymetrd zati on conditions an ester of gl yoxylig acid and a 'pol ynmerization

i ni ti ator. The resul +i ng pol yacetal carboxylate ester is then attached to-’

Cat net 1 aptd depol ypsdoRfin Qbbb hiifing ¥ APLIAGTUNnES RS Mernss
correspondi ng salt %EE wtanﬂ hyaey qfasa‘ﬂé‘ﬂ‘r f%ﬁ?ﬁ'&?ﬂrb"@tﬁe@%s@# "I”md&dté%b%cy'
bui | der material s arhavﬁmm 3" poddete dianeter "ofcOrgiomidriconsandi s A:3skakti rmx:ure
Bel gian Patent No. 738 cgafym E§Fﬁéﬁ9§e,§l‘s&\§hﬁgglaﬂ%ﬂ%%ﬁ &%‘?hrﬁdﬁnﬁéaﬂml

such seeded buil der m xtures, are ures of m car bo ate
and cal ci um car BonatRerhisAendiageser: 085 pieranske di ameter: 2.7:1 wt. nixtures
of sodi um sesqui carbonat e - 23 - and cal cium carbonate having a particle

diameter of 0.5 mcrons; 20:1 th! gég § B EOdI am sesgm ctar bonat e and
cal ci um hydroxi de having a parti Sand a 3:3:1
wt. mxture of sodi um calthenapsionaldingredients witich nag wliocmmdxirdéeteagem .
a5  particl e di angnés X oms ”bFrQﬁé pf-zs*éﬁr: R{drtiah, Dﬁsew&r}t doRvERdbRNLS

O her optional i gred| ent I,.C ncI uded i n de erg C osi tlons
of the present | verftht tap‘r(]ms(hﬁ eﬁ%n"v r?t"l el Czif)e" a "t°'“ g% B
Ie\é/:(ls for use (| mc1ude‘ rsoftverts,t blealobirig agédfs, bheﬂchdecmlavw,ssoﬂ -Sus-
bl &achi ng agents, C il= S ng ent : ro
RN Sga E%%{v&& %Brﬁﬁi%: %ﬁﬂﬂ%‘pé d én&ﬁ; @Jt‘??al

agents (monoet hanol ahﬁ ﬁ%tengﬁih u?ﬁ"&'éﬁﬂéﬁat eH éd)ﬁisgfﬂ‘hyiﬂeﬂ% d@monegﬁwapo]amne,
enzymes, enzyne-stabjodium carbonate, sodium hydroxide, etc.), enzymes, enzyme-stabil-

- 15 izing agents, perfumes, fabric softening components, static
control agents, and the like.

Detergent Formulations .
Granular formulations embodying the detergent compositions of
20 the present invention can be formed by conventional techniques,
-{.e., by slurrying the individual components in water and then
- atomizing and spray-dfying the resultant mixture, or by pan or
drum granulation of the ingredients. Granular formulations
U preferably comprise firom | 10 to 30% detergent surfac-
25 tant, usually anionic. '
Liquid formulations embodying the detergent compositions can
-be built or unbuilt. If unbuilt, these compositions conventional-
. 1y contain approximatély 15 to 50% total surfactant, from 0 to 10%
. : S of an organic base such as a mono-, di-, or tri-alkanol amine, a
'30  neutralization system such as an alkali metal hydroxide and a
- o lower primary alcohol such as ethanol or isopropanol, and approxi-
' ' mately 20 to 80% water. Such compositions are normally homo-
' geneous single phase liquids of low vvscos1ty (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




15 I zing dgents, perfunes, fabric softening .conponents, static
control agents, and the |ike. Detergent Fornulation§4G anular formnulations
enbodyi ng the detergent conpositions of 20 the présent invention can be
formed by conventional techniques, i.e.; by slurrying the individual
conponents in water ‘and then atom zing and spray-drying the resultant.

m xture, or by pan or drum granulation of the. ingredients. G any}-ar
formul ations preferably conprise from - 24 - 10 to 30% det ergent
surfac- 25 tant, usually anionic. -Liquid formrul ati ons enbodyi ng - o
det er gent conpth# thigherecat Hasblevel @f wadui|luch ﬂiqujdbucd:rtvent‘rm:ely A

compos! ti on's cashgRk 10ned 254 hoten BB OL0 T Ay bifIded A thabe e

surfactant, fromO,to 1Q% of J{ ase suc nono-

tri-al kanol anPfR@NIG o "°"r9§ﬂi?’al 9t 10 of s SYERPIGRR BStam Andic 4P cf’ret al
hydr oxi de and &7 eakar.prligquids af ciiisl typucdlsashavehariow aiscosiapr (lganeb, and
appr oxi - t el ¢ S t e; hono-
geneous srﬁg eygpgseg? ﬁqg%‘(lj\@t gfs f?)w \%EL@%&% decﬂggg(enag W;‘W(?t B 150
centipoi se at $UPPP§nts3tpat form hBtﬁﬂc'ﬂeﬂeiOq&lme@teér é@rhﬂeue)hpeguhméw can be

in the form of titnghmnothbe ecomplistiedy @rseyiviay &iﬁhl&@&oﬁﬁ#is@eﬂeteﬁ-gem

| ubi | d ts,.J
(SzgnSelnt : Zgon!t gl np%"ﬁ% %g;) Fﬂ%gfésseﬂ?f’féfsﬁ'togyiéuf% 155%“5u??'ﬁ§? Wﬁ?ﬂ'h can be
organi ¢ or i nol¥XyaamPdoy viseosidy, Bedif iayairter Popducey systemankawifg plasTies wat er .

Li qui ds_of1d hi shdaypecharsctehdditgca ItoW ndiReom t ¥tabiP0 diSpetsionsl SEhdCeRg | POi se

t Bui | t d det t t ts that :
het br ageneous. MOEDF SBRE sEPUTERET BF SA1F AREE oMPCeannor be compl et ely |

di ssol ved) can al so conpteascNeydral desh pHdiatesgantofiermalatiloes pr esent
i nvention. Such i mwﬁsm‘eoay@é“rtgéwebmpdsh?dm' o t}fé S&%é&tvim'tfwr?fa?et 0

produce systens hav ng SL Eg% shear rls LCS nt ai n
stabl e di sper%HeSﬁE al h‘f"o p¥ ﬁ?“??nz%e" 29 ﬁt &4- ofr%FP‘EPtsét ltPement
15 aboqt 12), they are particularly suitable when formulated to
provide a near neutral wash pH, i.e. an initial 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 preventing stains from set-
20 t1ng In such fqrmu]ations, 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 near neﬁtral wash pH detergent formulations are
disclosed in EP-A-0095205. . These preferred
25 formulat1ons comprise : W,
(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
30 about 4%) by weight of a cosurfactant selected from the group
consisting of: _ : '
| (i) quaternary ammonium surfactants having the forrula:

2,003 4,53 5 4, -
, (R (OR )yl[R (03 ).y]?_R N X



Near Neutral . Wash pH Detergent Fornul ati ons Wile the detergent .
conpositi-ons of the present invention are operative within a w de range of ﬂ?
wash pHs (e.g. fromabout 5 to 15 about 12), they are particularly
suitable when fornulated .to provide a near neutral wash pH, i.e. an

initial pH of fromabout 6.0 to about 8.5 at a concentration of from about
0.1to pbout 2% by weight in water at [err].- RBaf neutral wash pH

formul ations are better for enzyme stability and for preventing stains from
set- 20 - ting. In sue O[ﬂU#@IIO ghe _washs pH i s preferably from about
7.0 fo™wbout 8.5, and ngfeé C; R onRapolts 7% 5and wpeig & previously .
Preferred near neutral maﬁhe¢¢1detergent formul ations are disclosed in

EP- A- 0095205. referr d,.2 Iatlons
conprise: (a) from about Z(FJ a %attergﬁ(%/( p?’ﬁ'?"é'r Q'BI ys"fr Smﬁﬁaut a%'(?ut
25% by wei ght of an ani oni o8yl hetic surfactant as pre- V|ously deflned,

(b) from aboutg 0. 25 to about 12% (preferably from about to 30 about

I R K mzﬁwgﬁ%‘*zaﬁ 52 ()
wherein [err] each J[err], X and y  are as preV|ous defined; (Ii)

di quat er nary anoni ung, rglﬁngict ﬂ&t? ébga“cpg* a Lhaes ﬂ%daaBs 4err

wherein [err], y and X are as déf g e re51care )
the [err] alkyl pentalRitiiyPEefaredeara othe C,6li atimle penhtameithlel etby terece

and net hyl sul f afige sal t sdiamihé Jchhdghide, HHomPdd aﬁu snelaﬁswlswfattlaesaﬁ%wl a
: (iii1) amine surfactants having the formula:
-/ : '
rR2(0r3) JrR%(0r%) 1RN
Y y
15 wherein Rz, R3, R4, R and y are as defined above; particu-
larly preferred are the C12'c16 alkyl dimethyl amines;
(iv) diamine surfactants having the formula:

5

2003 4003 3vndrndiand
{R®(OR )y][R (OR )y]NR NR[R7(OR )y]

20

4 5

wherein Rz, R3, R", R™ and y are as defined above; particu-
larly preferred are the C12 C16 alkyl dimethyl diamines;
(v) amine oxide surfactants having the formula:

25 [RZ(OR‘?’);':I[R4(O'R3)¥]R5N—)O
L2 3 4 5 o .
wherein R™, R™, R", R” and y are as defined above; particu-

larly preferred are the C12 C16 alkyldimethyl amine oxides;
and

30 | (vi) di(aminé oxide) surfactants having the formula:

2,003y 1robrnady 1nedvaSradrnady 1
[R®(OR )y][R (OR )y]NR NR¥[R (QR )y]

35 wherein R2 R3, R4, R5 and y are as defined above; preferred

are the C12 C,6 alkyl trimethylethylene di(amine oxides) and



- [err] 15 wherein [err] and y are as defined above; particu- larly
preferred are the [err] alkyl dinethyl am nes; (iv) Qeam ne surfactants
having the fornula: [err] 20 wherein R2, R3, R4, R5 and y ‘are as defi ned
.above; particu- larly preferred are the C12-Cl6 al kyl ' di net hyl di am nes;
(v) am ne oxide surfactants having the-fagraula: [err] wherein [err] .and y
are_as defined above;, particu- larly preferred are the [err] al kyl di.iet hyl
-ami ne oxi des; and $60) from about 5% (toi abalit( 48% ey eright) (scefexebbnt’ toavi ng

‘the fornul a: dd' 3@% by we1 h‘ﬁ’”eirﬁi' o& r%ﬁ%b]fﬁ'r’aﬂda%u@rﬁl a3 ﬂ%)

above; pref erre r Kk trimet en anmin ;
and - - yedght ?rB?n %b%ﬁﬁtYS%:i% ainifgo E)“V\%'%gﬁt? éf aboih \#27 1o

" about 30% by veadrpoh, atams (prefermabdy ar & £, rsmtuedlmdtfa]ﬂiytaﬁoaﬁ mExtyrenei ght)
of a fattyeaci r,0 0 u b
(preferabl§/ a errP%g"a{%h?gTJ]g ?Aﬁ% df cl E&cﬁnﬁg gu'zfgg&q{t Qﬁ a{e ?.‘?surt he nol e
rati o of the afReant beingaet aleasto t#ﬂé’ ooefarabtyadramtabsyt ng: 1att°I abaut 1 and
preferably fropgghout 2:1 to about 20:1. Such conpositions also preferably

0
contaln {1 om SOUt ek ARt rdey ke kN aBly, Joufh U HeB' Sl 01
defi ned. Hi ghboutpl ¥ day rvied gbbrgfoa teitbonylated kil soho par atbaxypatdderdkyly
Coret s (o) B> GRnRR, iyt OB phafidlg, o5t etnd my
buffering agenP?feﬁﬁ%é“’F‘B‘{:ﬁJIté?ﬂss° h¥'b|‘rsotty% e S0 cprafREabl Yeﬁﬁ'%?é“l "0"'
stabi i zi ng agetidut. 2Peb YaRuds10% b¥sweéR@Y! eNtaitriparili #ids miagk iamounts
(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 (herem incorporated by reference). .
Specific Embodiments of Detergent Compos1t1ons
20 o Accordmg to the Present Invention
The fo'llowmg embodiments illustrate, but are not limiting
of, detergent compositions of the present invention:

- A granular detergent camposition is as follows:

Component - - We. %

Ethoxylated amine of Example 1 1.0 "
Sodium cl4-ClS' alkylethoxysulfate : 10.7

C13 linear alkyl benzene sulfonic acid 4.3

C]_Z-Cl 4 alkylpolyethoxylate (6) 0.5

Sodium toluene sulfonate ' T ' 1.0

Sodium tripolyphosphate S 32.9

Sodium carbonate ' ' 20.3

Sodium silicate 5.8

Minors and water SR Balance to 100

The components are added together with continuous mixing to
form an agqueous slurry th.ch is then spray drled to form the

composition.



oxi dants, bactericides, dyes, perfunmes and brighteners, such as those .
descri bed in US Patent 4,285,841 to Barrat et al., issued August 25, 19815:"
(herein i ncor por at.ed by reference). Specific Enbodi nents of Detergent
Conposi tions 20 Accordi ng 3p-the Present Invention The
foll ow ng enbodi ments ill ustrate but are not limting of, detergent
corrp05| t'ions of the present invention: A granular detergent conposition is
as fol Lovvs Conponent Embodiment IT W. %
Et hoxyl at ed ani ne of Sodium [err] i
al kyteswoxysul fate ~~ fmgq&d GEtergent 5 81%1051 ﬁ ﬁaga]rfOlal yl benzene i
sulfonic acid Compdnent 4. 3 [err] al kyl pol yet hoxyl at
0.5 Sodi um t ol uene Ethbkyglatt@ amine of Exanple 1 1.0 Sodium
tr| poI yphosphat e 2.9 Sodi um,gar bonat e

3 Sodi urrg5| | i cat S C)p alkylpolyethoxy (3) suLsats l%5é8 M nors
and wat er C,,~C; 3 alcohol polyethoxylate EGyHnce to | 00 TR3-&onponent s
are added toget her pdnbbriE@BidnideuUS M xi ng to form an aqueous 3lgrry which
is then spray drie o formthe conposition. - 27 - Enbodi gegt A
|'i quid detergent c%ﬁ%‘? Yion is as foll ows: Conponent
W . % Et hoxyl at ed atittmic cbiEmnphyirate 1.0 .8
Sodi um C  ahkyl pol yahReX¥engIlarsy! fate 12. 6 Clgzlieals 988!
pol yet hoxyl ate (6.5) 23. 4 Monoet hanol am ne
2.0 Ethanol - The components are added together with goptigiuops anixing
monohydr at e to form the composition. 0.8 10 M nors and water
Bale/rme to 100 The conponents are added together with continuous m Xing




y to formtne corrp05|t| n. CLAING 1. 4 detergent corrp05|t|on conpri si ng:
(a) from1l to 75% by wei ght of a nonionic, anionic,: Wﬁol ytic,
zwittericnic, or caticnic detergent surfactant or ni res thereof:  (b).
fromO0.05 to 95% by wei ght of a water-sol ub,ﬁe tioni ¢ ccnpound Having cl ay
soi:l renoval /antj-redeposition properties s ed from ethoxyl ated .
cationi ¢ nonoa havi ng t he formula: [err] wherein each R2 is 'Cl-C4

-al kyl or hydroxyal kyl, the noiety -L-X,. or two [err] ogether formthe
noiety [err], wher @i detAgging cempogitiopredmprising:i or 2, sis 1 or aQ?‘J—"

a 115 3- olrk4I X i trdidR O vs:;wumgatesdﬂeddmamd* ardienid, al kyl Er g

ydr oxyal ky! ester o, y her groups; isa‘ *
hydrophilic chain Eﬁ?l[léﬂ‘\g ,'?)éﬁ'l cnb& 39% %@Fé%%d tq[err] ~, wherein,
[err] is C3-C4 al kghxfiagtant hymaem}ﬂﬁskm% nis a nurrber of at least 12
such that the n&;eym 0[@3’%%@ @bf' east 50% by- wei ght of said

-pol yoxyal kyl ene noi e rom.0 nr esgnts an equi val ent
nunber of counteré?l'l"?f\/g"ﬂ%’ﬁla %fﬁr ?W%ﬁbﬁ %8’2 wei ght "of a
detergent buil de:emﬁl/aﬁheredappamibnmrcpérﬁlealsalmm erized. in that
one R2 is nethylg tﬁHﬂFlta‘éQd %a@i&u&%n@du%i‘ HRgusqposi tion of Caim

nt

2 characterized | at mis and 'S 1JEﬂeat 15 11111111 11111111 11
111111 * C L M S * Rz

r2

2,

-N -L-X lAn
¥

.-

-wherein each Rz is Cl-c alkyl or hydrm:yalkyl. ]
moiety —L-x. or two Rz together form the moiety
-((I!z)r-A (cz-:z)s-, wherein A% is -O- or
~GL~, rislor2 sislor2andr+sis3or4rXis
a nonicnic group selected frem H, C;=C, alkyl or
hydroxyalkyl ester or c:]_-c4 alkyl or hydroxyalkyl ether
groups; L 1s a hydrophilic chain cons:.sting of the polyoxyalkylene
moiety -[ (=%0) n(GLGL,0) 1-, wherein R is
C5=C, alkylene or hydroxyalkylene, n is a nurnber of at leasf, 12
such that the mdiety -(cxzczzo) - comprises at

least 50% by weight of said polyoxyalkylene moiety; '
m is from 0 to 5, and An represents an equivalent number of

counteranions$ and optlonally

(c) up to 80% by weight of a detérgent builder.

2. The composition of'Claim-t.characcerized.in that
one RZ is methyl and two Rz are the moiety'L—X.

3. The composition ef Claim 2 characterized in that

m is 0 and n is at least 15.

* ¢ L M s *



28 ﬁ'ﬁ%"T’n'pUsltlon of any of O ai s 1 1o 3 characteri zed" imThat 1t
conprises fromO.1 to 10% by wei ght of said cationic corrpound 5. The

cpnposi tion of O aim 4. characterized in that it 5 - conprises from éﬂ
1 to 3% by weight of said cationic compound. 6. The c¢onposition of any. .of -
Clainms 4-5 characterized in that said detergent surfactant is selected from
noni oni ¢ surfactants, anionic surfactants or mxtures thereof:

4, The composition of any of Claims 1 to 3 characterized in
that it comprises from 0.1 to 10% by weight of said cationic

compound.

S. The composition of Claim 4 characterized in that it
5 comprises from 1 to 3% by weight of said cationic compound.

6. The composition of any of Claims 4-S characterized in that
said detergent surfactant is selected from nonicnic
o - surfactants, anionic surfactants or mixtures thereof.
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