. 2168708 DETERGENT COMPCSI TI ONS' TECHNI CAL FI ELD The present application - -
rel ates”t.o cationic conpounds having 5 cl ay-soil _

" renpvak+4 anti-redeposition properties when used in detergent

conposis4d ons. A particularly inportant pererty of a detergent conpositian
is itstability'to remove particulate type'soils froma variety &1 GR7188
during | aundering. Perhaps the nost inportant particulate 10 solls are
the clay-type soils. Clay soil|l nEFERGENrecOMPOSTEDCNS| Y conprise negatively
charged | ayers of alum nosilicates and posi- tively charged cations- (e.qg.
cal cium which are positioned betﬁen and hol d togdther the negatively

charged layers. A-variety of npdells can be proposed\for conmpounds which

woul d 15 have clay soil renoval <properties. On del requires that the
conmpound have two distinct 'characteristics. The first is the ability of
t he conpound to adsorb onto the nega ed |l ayers of the clay

particle. The second iBhe ipeesent! appl ioatidne retatesutal catdondie acmpoubdsi having

B st

push apart (swgjl) ¢l esmga?gﬁr{dé‘\)eﬂé%&ieg%é@w%ohaygfq%ﬁ?ﬁ]etshagvh%me oskay in .

particle |oses its cohesive e 1 De renove e wash water.
class of clay-soil 9efBIent €eRR9SIH®ESwhi ch appears to work according to

this nodel .are the pol yRtga@xycuerly eirngﬁﬁ&afﬁtsplﬁfgeﬁgﬁr&fsadﬂéférgéﬁdcbﬁpds}-iﬁion
# g

P 4,301, 044 to, \Wept | er. | 25 ] nber. 17, 1981  ~—- -
Reproseniati ve of SRR EARIBINGSO ¥RV AArREGIatE VIRE PoITSTEON Fobniesy of

wherein [err] is a fab#ic@duning/layrdening.x Perhdpsorthenmostt éumartadt pavticdldte
5, and y is frog 6 2 e I L Ratent 331229, : |

al ., issued D_e?remnbegroq%% a'i 79%@;&&% r?t s?t(;?r%bsiagigin S??)ﬁt g?%#%ag%o?é&eeﬁl]oyy
Zwitterioni ¢ surfacioBRFise wegatively ged nkaye s fofc eduninos ilicates mande posi-

3,925,262 to Laughlgivety chhrged &stidds3e.g. Reaeiify which a#d Positibnks tdewéen

composi ti on  CORLal fhifn POhYSHIL he hdaFhdry Lharill AGLRRLS W LN det er gent

bui |l ders); U.
' 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 is the ability of the
- compound, once adsorbed, to push apart (swell) the ne.gative'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: po]&ethqu zwitterionic
o . " 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:

R! - ::'123-(0{ )
2'x

H3 _

30 ‘wherein R1 is a C14-C20 alkyl group; x is 1 or an integer of from
o 3 to 5; and y is from 6 to 12. See also U.S. Patent 3,929,678 to
-~ Laughlin et 31., 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}TU.S. Patent

OI=0

-0-(CH,CH,0) SO,



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

al kyl ene zwitterionic surfactants useful in detergent conposi- tions); U S :
Patent 4,165,334 to Cosselink et al., issued August 21, 1979 . ,;

(sul foniumtype polyethoxy zwitterionic surfactants). 5 . * TheséY”

pol yethoxy zwitterionic surfactants are generally conpatible mnth other
detergent surfactants such as the nonionic, zwitterionic and anpholytic
types. However, as indicated in the Wentber et al. patent, nost anionic
surfactants interfere with the particulate soil removal perfornmance of

these corrpounﬂasyamoaeoeds@em&%tsasucmsﬂedf @Me\’ 260|pb>79Il( ﬁ ?oxyuterfere
Because ani onl]‘lfj geter en£ facta formt <f= r%ort ss of such
material s for?'§¥ee ?"dé?ﬂic cd 8§H’]t5né‘se e Thc %&m%?["P Shhility
bet ween thesetipnt)/;etUh§xyPaztentt4er165;B3n4 $or Gasse hiriks eanaﬂ Aniieswed dugdstct ants.

poses a si gnify cido had ﬁﬂf?n H5 SoRhbRy s ErelTonid Shtkesflsh Temoval s

desired. In a one of t e ot her perties
mentioned in the ['mghmtﬂ.ve hoxy wttéﬁwwt rsuréagchiants o atrnesszenpmlﬁart hoxy

ZWi tterioniC &ppaeiblankfhl Stmede’éuﬂgew stuef!f&em heichead \tad ﬁd?hbmd n
suspensi on duri, nggt .he.lau der| n whj ch is renoyed from

o .
the fabric arf¥it ﬂ@ﬁb%d’“l n 3ppfo 'Xg{ch tYReSy Bﬁ‘f’le"reéele?ﬁ)s‘i"f1 ieHked ihetheur f ace
of the fabri dentTén etraldepatsntediosdi dnioohusasfactdats iingerfiert gridhi thg-ef f-ect:

which s esE}Fa?‘t#sh\ét@oédﬁe@?r{;ef:a?”p#?g?ﬁarfc%%’fC es BE ﬁ?é-o'a'mbrﬁcnor mlly

hydr opho- . articul ar I ant probl em for
25 thod® faiiless easl atby adcigs I1hk%§? Fﬁﬂﬁfﬂ&ﬁ}ro 6pHse fanpetis e. g.

pol yester-. Tmefeﬁgéﬂtzesarha@taawblfem eﬁ'élmagdem;svrtaw eTasshi denesch
mal Nt enance ‘%e:nts Ca

d det t des \/
the previ ousIBRERERTSo d uBSI Vbtd% ?Sﬂleg'hn ‘E"te"@Pf‘eb 0 ggtﬁhggg?‘g Pg"ﬁﬁﬁ{a’e& tﬁZre
are a vari et ybidfityt tbetwrrptheeds pofiyethozan zlwéttmdnus autfiactantspoamidt i on
agents. ﬁrﬁbf’i‘ﬁ? suffaclgRey W?ﬁ]&r 4 §{§%1¥?éa% ha%‘alué'éﬂ %h&r%%km%h?a&f

acrylic or acrylic acird-
15 (c1 ay soﬂ removal is des1red

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

" mentioned 1in the Laughlm et al. patents with regard to these.

polyethoxy zw1tter1omc surfactants is the ability to keep the .

removed soil 1in suspension durmg the Iaundermg cycIe. Soil

20 which is removed from the fabr1c and suspended in the wash water

can redepos1t onto the surface of the fabric. This redeposited

soil causes a du’lhng or "graymg" effect which is especially
‘noticeable on white fabrics. Because soil is normally hydropho- _
bic, this graying effect is a particularly impertan_t problem for U

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

e.g. polyester. o | _ - -

To minimize this problem, anti-redeposition .or whiteness
maintenance agents can be.'inclu_ded in the detergent composition.
Besides the previously 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 copo]ymers of acryhc or methacry'hc acid with acrylic or
methacrylic acid-ethylene oxide condensates d1sclosed in U.S.
Patent 3, 719 647 to Hardy et al., 1ssued March 6, 1973 . Another

35 class of ant1-redepos1t1on agents are the qeﬂlﬂose-- and
carboxymethylcellulose derivatives _discl__qsed__ in U.S. Patent



““methacrylic acid-et hyI ene oxide condensates disclosed in US. Patent’

3,719,647 to. Hardy ‘et al., issued March’6, 1973. Another 35 = class of
anti-redeposition agents are the cellulose and carboxynethylcellul ose
derivatjves dissclosed in U'S’ Patent -3- 3,597,416 to Diehl, issued

August- 3, 1971 (i oni ¢ conbination of dodecyltrimethyl phosphonium chloride
and sodi um car boxymet hyl cellulose), and U S. Patent 3,523,088 to Dean et
al ., ‘Tssued August 47 1970 (anti-redeposition _agent consisting of alkali
netal 5 car boxymnet hyl cel | ul ose and hydroxypropyl cellulose). A mxture

of conpounds has f‘|5§f’ 4%6'9 “l?i%ﬂ]t015}%92{'A*Fgu@?%OniQVIamdeeG@ﬂﬁﬁatmhl@ﬂ,
but also clay soi

AN rties . S. Patent 4,228,0 '
Canbre, issued Godegditrimethy 195@59 °0\7{H"brF*§P§Heos"€Ld RAI YRR ?bé’éﬂ?fég?'fl ons
having anti - VEde%ﬁH&Lﬁ@?ﬁndndﬂ ?.shs .S Cialted® 3gzegmaaltopr&qazr Ieteslﬂlmﬂl Ilzslsuedin
conprise a nonion y et.hoxy, ?g{ tsg ?Ps@ Shd¥fY afkatY 'metal
quat ernary. cat i o Pa '&Ha ki acta %
anti - redeposig i oncaxgexymethid chhlud ose randb bydrokyptogui ¢a1lutesed - hahdiixtyre. ofwi | e
effective to keepcoﬁ,gb+ d§“ﬁ£’?ﬂﬂ‘§g bédieBed Sto pCr‘anH%U'?B% ofBY ank Aiedeposi-

addi tional .. clay renpva rties. Moreover, as. di sclos n:
the Diehl and Detifnet byt . 315|9atcéﬁ¥ss‘§)‘§1 YRR REpPertifdoumbpe Y Sn F% {
‘required to achyepe 04T4h€toar¢hmbrer,edep@éﬂ t0ctoberbelef i 1980, WwidhhalisglosRs™ -
that there are Q ed _an lep o] ef as -
di scl osed in the érg anpgxpé)saktéﬁéj ﬁ?s 1tn8rgg%01ﬁléd§%)sl1t‘i%[mé{ﬁd P\E“Q sof?
required. It 10s tremoedbrpeopartoes e«bnctofcanheonwrmm npmipai€ | Bkyl opqlvethoas

conpounds usef ul t gémm tAIRPS GUaktEFmayOXd tden RIS factdhfiladd
soi}l,,in pal‘tICU|%’7ldl} Q?{a‘?ﬁ:ge&‘ pot ermv% bgne ts ? is a further object of

t he present i nvent ifaikty @'“bﬁ'%\ﬂ‘ﬁl@c ant. corrpounds useful i n detergent
conposi tions whi ch prphesdeant iayedapok i tiennugentbedefiave anmumbee ehisigisi-

detergent surfact ané n&){e}:tabgl €uhile! Sritli A YKo Bbggﬁt SpfRdPr BRRE!

i nvention to provfdl . .
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 requiréd to achieve the anti-
'”_rédeposition ‘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
'tompounds 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
35 'compounds useful in detergent compos1t1ons which provide clay soil
'.'removal benefits and are anionic detergent surfactant compatible.
It is yet another object of the present inventipn to provide
compounds useful in detergent compositi@ns 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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. conpounds useful in defergent conposi tions having'ahtierédeposi- tion

properties.

i nvention to provide conmpounds usef ul

30 . _ It is yet a further object - of the present

in detergent conpositions which -

conbi ne both clay soil renoval and anti-redeposition propertiés. The&€. and
further objects of the present invention are hereinafter disclosed.
BACKGROUND ART U. S. Patent 3,838,057 to Barnes et al., issued Septenber

247 1974,
anmoni um

conpati bl e q: k
L0

40; and X

35 4

discloses toilet bars containing ethoxylated quaternary

conpounds, i ncl udi ng -e4hoxy|ated quaterni zed 5
pol yet hyl enei m nes- (PEls) taught to be useful in the detergent, textile,
and polymer industries, as antiBAGKEROUND ARH softening agents. These

et hoxyl at ed quat eu nsz%tEﬁs bae/@svhe, Boriudl 8t aie! rissubpIseptenber 44, S a

r’”éf EPPERT "ABIDE

om3 to

S‘%‘fﬂﬁ@é”%ﬁ@re [err]

is a[err] aldmbngmoup unmpadmdsgrouﬂmcmﬁmg ethoxylated, quiternizedhere R

is a [err
4,179, 38

ﬂgiﬂ{rﬁgﬁ’m #Ges (nga; q&g%gtgf%fg u§§ alﬁ,ot}'l% ng F@%ftm

4,152,272 to testinte, |as1§um1mgr 11ndy917r9e5andsE@nbbééntmpandca&qf@enmm% to

Rudkin et al. -ageRtP) | shad é@%xﬁ)ateaoquatl‘w&edV\ﬁEI@hhﬂesGi\é’%rtﬁﬁ‘l*&"xw at ed
guat er ni zed polyan1nes havi ng,C10 to C24 al kyl or al kenyl groups attached

to one of the nitrogen atons seful as fabric softeners. U.S. Patent

3,671,305 to Brown et al. H@eued—nu B )HBX? di scl oses zwitterionic

nononer.s

filamentary materjals so as

15

20

- 25

- 30

35

i ch forn1po|yners( éfd at" 25 films, sheets, and.

vethema .
wherein - R1 is a compat1b1e quaternary n1trogen substituent, n is

at least 2; x is from 3 to 40; and X is a compat1b1e anion.
Preferred compounds are those where R1 is a C8 - C22 a]kyl group
or the group:

"R' COO(EO) -CHZCHOHCH2
where .R' . is a C8 - 622 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 Rudk1n et al., pub11shed May 30,

1979, which disclose ethoxylated quaternized po1yam1nes hav1ng C10

- to C24 alkyl or alkenyl groups attached to one of the nitrogen
atoms useful as fabric softeners. L

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

discloses zwitterionic monomers which form polymers used to treat

films, sheets, and filamentary mater1als so as to give them a
durable, hydrophilic, anti-static, anti-soiling, soil releas1ng
- finish. These monomers have the formula: |

' lR.l

i ] -

H,C = c(R°)-c-z-A-(o-A)n-a‘4“-A'-R-o
e LN ¥
R

wherein n is 0 to 10; R0 is hydfogen br methy1; z is'oxygen or

-NH-; A can be a C,-Cy alkylene group (e.q. ethylene) when n is
1-10; R* and R% can be C;=C4 alkyl; A’ is C€;=C; alkylene; and R
can be 502.



durabl'e, hydrophilic, anti-static, anti-soiling, soil releasing finish.
These nononers have the fornula: [err] wherein nis 0 to 10; R is hydrogen
or nethyl; Zis oxygen or -NH; A can be a C2-C3 al kyl ene group (e.g.
ethylemg) when«n is 1-10; [err] ‘and [err] can be C1-C4 alkyl; A is C1-C4
al kyl ene; apd R ean be SC2. '35 5 - US Patent 3,671,502 to Sanour et al.
i ssued June 20, 1972, discloses co-polymers useful as binders in the
production of non-wovens. These co-polynerssconsist essentially of from
about 5 to about 90% of a nononmer having tAe*fornmula: [err] wherein R is

hydragen or methyl: Ayls SXaRNaqn ) M3 volglbleict & Insehes sBherd.cngre,
2- hydr oxypr opyl ene or

is 1 to 4; and [ediscloses eaor-Pobfme[‘%rﬂ}Efuzlncan redndettsoutn 1the @”&SBE’G‘@S%%y
wei ght of a hydf%@twé temjg@ cfaspayaew%wmrtoéss@ﬁevdm_t,edmwmcawuatse

havi ng the fornula en or nethyl; R' is
hydrogen, net hy| to @Pogs, p%)&f ["@"PTe'i Qa’b"\ﬂhgﬁa Iﬁ‘mi' 8hydrogen or nethyl
(e.g.; an ethylene group); and [err] |s S Patent 3,30i,783 to
Di ckson et- al ., issued January 31 tgq# g gﬁlkylated

acylated al kyl at ed,  carbonyl at ed ot and ol'etd mated2tdrivatives of

pol yal kyl enei m nes, in particular polyethylenelﬂhnes (PEl's). For the
oxyal kyl at ed der'w H YRSR, L1 RN Srotk Ry 1Ge A0 isCohydepnoroxiide) Ry s
reacted with the p éygelmg)fe_lna g 1n R
1000: 1, and pref eF%ﬁéﬂ 9"‘F’n ORYEN®» ¥‘?WE’°PVE?F°2@5 acﬁﬁ%’%’r{’%e 3

ethoxyl ated 2fo & R darecladkyid Ay eisExatpldgsandrk’] is &804-[ er (0, f prandd fogm
condensing 105 ans'bo%(%d 160k8° boﬁ@sg’ff sy GbYantOlof Ch W}y RUFy Ittt 22909
e po1yg1ycero] acrylate/methacrylate having the formula:
R R"
o = € = C-0-(CH,~CH-(CH, )n,-0-Jn

- 15 wherein R' is hydrogen or methyl; R" is hydrogen, methyl or
i __'hydroxy, n2 is 0 when R" s hydrogen. or methy] (e. g. an -ethylene

 group), and ny is 2 to 4. -

Y. S. Patent 3,301, 783 to Dickson, et a1., issued January 31,

o 1967, discloses oxyalkylated, acylated, alkylated, carbonylated
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 PEIs disclosed are Examples 1-Q7 and 1-08 formed by condensing 105
- and 200 moles, respectively, of ethylene oxide with a 900 M.uW.
‘PEI. The degree of ethoxylat1on calculates out to about 4.5 and
about 8 ethoxy groups per reactive site, respect1ve1y. See also
Examples 27-05 and 27- 06 which d1$close 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 detergehts, softening agents, and
anti-static agents. Preferred uses disclosed by this patent are
35° as- chelating agents, lubricating 0il additives, emulsifying

agents, and cutting oils. '




PEI. The degree of ethoxylatlon caleulates out to about 4. 5 and about 8° _—
et hoxy groups per reactive site, respectively. See also Exanples [err] .
and [err] which di'sclose ethoxylated polypro- 30 pylene|n1neséJM\N
500) which have about 4 and about 8 ethoxy units per reactive sit
respectively. Anongst the nunerous disclosed uses of these..
pol yal kyl eneimine derivatives is a teaching that they are useful  a
detergents, softening agents, and anti-St\afic agents. Preferred uses
di scl osed by this,p . . )
addi tives, emul siF¥Hng ; : eht
2,792,371 to tedhgsson, prqcssmeﬁor w;eakzlng n@ts*bhmaemdswms pnctbemy-for _
breaklng petr e t |

'ﬂed 'ﬂ'.'{tsdecl yflen‘é" p'%ﬁt%\ﬁnnspe ?Acal I ¢ @& Sfreas

pent aam nes cﬁ ed 1pclude .
t hose havi ng éBS‘Eﬁ ica ]F!xﬁiﬁﬂ asehdpcluge thOéSo'ﬂﬂV‘?g( %’pﬁé ﬁ%ﬂi’? ut 8.5
(E?arrpl e855a|) aboglt abO(lExainﬁ]éS 4aa5>;araab§t758:)t5 (@&B@m Bai)t endpelsowlaastg\ég?
site im Q Dicks i ss

teaches a pr oggéé‘“}]g §6 &ﬁcﬁ‘é "BZ,?%OP% ﬁg‘éq oh'sCwi t ﬁéi&ﬁwaya}'l’ élgt ed
triethylene taatem! ﬁe@Z(JEQ'AQ)quksbmdlsagect Nepd4haldslg tdaches 5 prqcésanpl e

3aa), 10 h breakin %mﬁeﬂﬂa&ms@@ﬁ&“w%h( %E’ﬂ!ﬁa@é@ ﬂq@tﬂhﬁlﬂ& 6.5
( Exanpl e Bc) et

uni er t Vv
2,792,372 to BeERasRes il Ewﬁ Juding 535# R‘PB%FW%% (H?‘iﬂl’éﬁ aP&As used
to break ipet rabbeun?maamﬂse )4;aa)u a!fout mat(@thﬂd%)%adtebdatclqsoa

d May 14, tQ break
et ol eunm emui(EXERle B et it e BB R gk SR B 8
Qct ober 16, magenfdu%czabéég tol B ckaory ueueidﬁayt 14onpist {oxalkyatedi ni nys
det er gent SurfhaEﬁantpefae %se@”t@”b?&aka%tﬁomw @ﬁumﬁx&)anm Nesi Np#enti ght -

_ro? tC:;—I(ZJ g_lo)lao 82 ]36& to -61 &som n1essﬁgcp MQ?VI%Rt 5185; ?oxya'l%ﬂ a%ed d1ekhy1e]ne '

15 triamines used to break petroleum emu1s1ons)
U. S. Patent 4 171,278 to Andree et al. . 1ssued October 16,
1979, discloses cold water detergent compos1t1ons contammg a
- detergent surfactant (e.g. an1omc) and a hydroxya1ky1 amme in a
" weight ratio of 100:1 to 1:1. The amine can have _the fprmula'

20 Rl——(IZH — ..'CH-RZ
0(CH,~CHO) H | 54 |
[ /(_CH oCHO) H
R A—N
4 .
\(CH CHO) H
4

wherein R1 is C1 C16 a’lky];. 2 is H or Cl-Cls;a]kyI; R_1_+ 'Rz have
6-20 carbon atoms; R, is H or methy], m, n, and o, are each 0 to 3
and A is bridging group such as ‘

R
30 (éﬁ\ _l
N -
AN ly
(Hggh0)
35 4

g wherein Ry 1s H or methyl; x is 2 to 65 y is 1 to 3;-and p is-0 to



ez ver— . -

.'.'V\,he’reiﬂ-[err] is [err] alkyl; [e'rf]"isJ:Lor [err] al kyl;w[er'r-}'- have 6-20-

carbon atons; [err] is Hor nmethyl; m n, and o, are each 0 to 3 and Ais
bridgigpg group such as [err] 35 wherein [err] is Hor néthyl; x is 2 to 6;
y is 130 3; and pis 0 to -7- 3; the sumof mto p being 1 to 5.5, and
preferably 1 to 2. See also German Patent Docunent 2,165,900 to Henkel,
publi shed July 5, 1973, which discloses a washing agent for graying
prevention fornmed by tfhe reaction product of PEI with an _

al kyl gl ycidylether 5 “and et hyl ene oxide (2-‘hydroxyethyl noiety at each
reactive site). Thqg

det er gent conpositi dﬁghe %éﬁa?rfpg‘gvgéghﬁ&qo?it gﬂtsf‘san%"m I%ngergi’illozgngai ﬁFﬁg .

slightly ethoxyl-at &dsefesmgn:PayentnBocunent 2PE65 \960 gta: Herkello publiishedodulyess) - -

such as antim crobi

o a5 cEpeh e quETRLTh i s oy e
Parran, issued ~ Jd9nBed by 1@':3 r&’éﬁg‘?" g?)?@‘:t ‘I.'fad"eﬁflI yitlgangtlkylglycipgyletiar

‘issued My 25, RodlethyBena bxide (2<hydtoxyeeyll motdtyost kadi red@ivieos fYedct er

& Ganbl e published My 96 u. en 549, 546 .t 0 I ssyed
Decenber 22, 1970; and .T..egt.;_lgre a"glr:'l?1t 3%‘1{%“2&12 iR (93/?%{9,&{5?58?99"1:
Decenber 22, 1970. compasitingss Cshamped | NWEPAS ithbthe apdesthet il fkeentcontaining
rel ates to deter gerf] gTROstHoxPTEaYhPEI thr" o5 OPET wei t by -
95% by wei ght of wat a8 Il{bl_eyhcatio&ief gon;poﬁs? hgévr: n vgtg?{t q‘gg?? 71
removal / anti - r edef§8sit&¥%n *30enhanee Htne; iderosit sié‘dcé'ﬁ’ﬁ%lm% ofr pacticdate
f rom et oxyl-at ed0catsubstances svichezs hatimigrotials or Seka: foreexdmpagiesn fatent
is an [err] or N grRo4gy chal € [ S ,{ r r .angd eat t
one_Lerr] is an [er r’m’rsgﬁp!bv\h%ir%la#f [2?? e%lrslﬁneura?i al\ilagzﬁieg?g,’ .52 'L&%f"t
hydr oxyal kyl ene, aPrIBh §ﬁe,to Parran, issued May 25, 1971: B8ritish 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.
1S Patent 3,549,542 to Holderby, issued December 22, 1970.
o _ DISCLOSURE OF THE INVENTION
The present fnvention relates to detergent compositions.which
comprise from . 0.05 to . 95% by weight of water-soluble
cationic compounds having clay soil removal/ anti-redeposition
20 properties. These compounds are selected from
ethoxylated caticnic diamines having the formula:

(!!3)d r3 (R%) 'R3
N\ . Mol b+ 2} *_a2
~/ X-L-M'R*-N"-L-X An, RE-M-R*-N"-R® An,
Lo by
X 5(_. XX X
or

R, (RY,

(x-l.-')z-»'iz-lzl-rﬁz-a2 An
12
R

1., '
wherein M 1sanN+orNg:axp; eachuz is an N* or
N group, ard at leastonenz is an N* group: wherein

R is CyC1p alkylene, hydroxyaliylene, alkenylene,

" e



.-8- aryl or alkarylere, or a CC3 vyalkylene noiety having from2 to -
20 oxyal kyl ene units provided that no 0-N bonds are fornmed; each [err] is
[err] ayl or hydroxyal kky, the noiety -L-X, or two [err] together for he
noiety [err], wherein [err] is -0- or r is 1or 2, ais 1dr 2 an + a
is 3 or 4, each [efr] is [err] alkyl or hydraxyal kyl, benzyl; the - nnlety
-L-X, or two [err] or one [err] and {er{ togeher fornlthe noiety [err]; X
is a nonionic group independently selected fromH, [err] alkyl or )
hydr oxyal kyl ester or [err] al kyl or hydroxyal kyl ether groups; each L is a

hydrophilic ch ngt XY, [err], wherein
[err] is [err] ik:.ij&\genegE(%'xr‘&[%}%E%')(yaI g%&%ﬂf@ omigw nis a
number of at | davingpGiommR that théon%@tlw mmmzﬁnteam 50% by

wei ght of sai dong!peeu aldey kq@aiiadhyi? dsi 6, -, Mg 1Me i s N and is 2 0 when
Mis N and An represents an - equi val ent nun’bef‘gpf coynt er.ani ons. -9- In
ﬂfm@ n

addition to theYeER it BEtRy tt%merpgm ER®s furt her
conprise from moiety =( ) -, Miiérkin ¥ {ét=08famm noni oni c, anionic,
anphol ytic, zw_tferi QnﬁlJ ?{1 2caL ico:d‘itgtgri 298 i uﬁ&cha r mxture

t her eof . In ada@t'i on ese er- surfac?ants the det er gent
conposition caR ofs mrgml%ha (rengyl, the moigty) by wei ght of a

detergent bui | deg Eetﬁgﬂq.;y g,,gqﬁpwci@ Qlgechér e e 1 Nvent | orm-provi de =
clay soil" rermval ben?&ZSS _(@z’b régd@rk leé;ng‘q{&ﬁge&ousurfact ant
independently selected from H, c:l-c4 alkyl or hydrcmﬂwl ester or
_cl - alkyl or hydroxyalkyl ether grc groups; each L is a - W,
hydrophil:.c chain consisting of -the POlYWlkYm mety
-E(R 0) (Gizdizo) -, wherein R is C3=C, :
ﬂle“Ol'hydroxyalkylene. m is from O to 5, n is a
number of at least 6 such that the moiety f(CHZCHZO)n-
comprises at least 507 by weight of said
polyoxyalkylene moiety; d is 1 when Mz is N* and is
0 when_Mz.is-N; and An represents an equivalent

number of counteranions.




conpatible. - It is.believed That the positively charged cationic groups

" gause. adsorption of the conpound onto the negatively charged | ayers of the
clay particle. It is also believed that the hydrophilic ethoxy units
attachad to the conpound swell the clay particle so'that it loses its
cohesive character and is swept away in the wash water. The
anti-redeposiition benefits provided by these cationic conpounds are

al so believed to be-due_to the positively charged cationic groups which
cause it to be adsorbed onto soil suspended in the wash water. As nore and

nore of these conpounds adsorb onto the susp&nded soil, it becones encased
within a hydrophilic l'ayer provided by the attached ethoxy wunits.
As such, the hydrophilically encased soil is prevented from

redepositing on fabric | .pariicyl ar . hydrophobic fabrics such as
polyester, during the ?%uaadétfﬁ'b é"ycq‘g cat’%ﬁocomwﬂﬂbniH'eAtdieh@sgeﬁhecom-

wat er - sol ubl e cat i B¥ii¢iensfucties campiide ifnomlet er gantto ConMpopgy 59%1?& tﬂﬁe
i.ned n the

beccal o for il syl ar ot cet o & e P of sl st
e, o)ty otk BT ORI e
e, ; mnon’ c X . COM=
Ler ) 1=, Breler bl e e 08 12 Tl LUSTHhE o¥ 4 ot tidomi v Lo 1
al kyl or hydroxyal kyl ,T%gahmnicmcmpeumds! yfnﬂt_ehy*'eseﬁlueirmati&nvﬁrmﬂég@la9f
Sl tabl o counter i"?éﬁ“’e%’“%sﬁf“é‘??p"gﬁfh%é”# Rtfonts, fetiRgpas [ gurtactant
\‘/ compaé%bﬁe. l&t is believed that the positively charged cationic
‘groups cause adsorption of the compbund onto the negatively
' - charged layers of the clay particle. It is also believed that the
- hydrophilic ethoxy units attached to the compound swell ihe clay
particle so that it loses its cohesive character and is swept away
in the wash water. _
"~ The anti-redeposition benefits pfovided by these cationic
-'compognds 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 provided by the attached ethoxy units. As such, the
- o -~ hydrophilically encased soil is prevented from rédepositing on

U : - fabrics, 1in particular hydrophobic fabrics such as polyester,
during the laundering cycle.




o Preferred esters or ethers are the acetate ester and methyl ether,

preferred eounter anions are [err] .and Br . X can be a nonionic group
sefected from hydrogen (H), [err] al kyl or hydroxyal kyl ester or ether
‘groups, or mixtures'thereof. Preferred esters or ethers are the acetate
ester and nethyl ether, ‘respectively. The partrcul arly pref erred nb‘ﬁr oni c
groups are H and the rret hyl ether. In the precedi ng fornul as, _
hydrophilic chain L consists entirely & the pol yoxyal kyl ene *noi ety [err]
[err]. The noieties [err] and [err] of the polyoxyal ky- |ene noiety can be

m xed together or preferably for mclgw i Rfinksrr] and [err] noieties. _
[err] is-preferably C3H6 (pr ig useful 1n etbf U0 to 5
and is ---pref'ﬁﬁaﬁ%ﬁromlr“b qal”ré° ‘;7%‘?9’87“?<§/| éne nol e y consists entirely
of the noi et yg {@g&hons Jhechevimient{er nte gthotwlabed rationici deiBes 1 east

0

85% by wei ght | kyI ene noi ety and nost preferably 100% by

wei ght (mis3§)FF WF\”[’%& %&éﬁ‘g ing fornulas, [err] and each [err] are
preferably an N. _group. Preferred ethoxylated cationic -

di ani nes have theFg nt ghenprecediag riormmasefor tharcationiceapinesned® asafbéﬂore, a
is fromO toplakéhed (£ighy! ene, propyl ene, hexanethyl ene),. b is |I. .For
preferred cationic d a%nes nis at least 12 wth a typr cal range of -from

12 to 42. Methods for Bing Cationic Am nes A Ethod 1 Cationic am nes of
t he present Gﬁw—t,l o-rﬁﬂiemh)be; pt:ja@lated(ea.gc o@ o the fol oWty schene:~

Na [err] CH3 .
or most preferab y linear (e g. -CHZCH2 . -CHZ-CHZ-CH2 . B
© -
-CHZ- H=) alkylene, hydroxyaIkylene, a]kenylene, alkary1ene or -
oxyalkylene.. R1 is preferably CZ'CS alkylene for the ethoxylated
catfonic diamines. Each R2 is preferably nmthyl or the moiety
-L-X; each R3 is preferably CI-CA alkyl or hydroxyalkyl, ‘and- most
‘preferably methyl.

The positive charge of the Nt groups fs offset by the approp-
riate number of counter anions. Suitable counter anions include
¢17, Br", 50,72, 50,72, po,2, Me0SO;”-and the Tike. Particularly
preferred counter anions are C1 and Br-, :

"X can be a nonionic group selected from hydrogen (H), C 1 C4
alky! or hydroxya1ky1 ester or ether groups, or mixtures thereof.

respectively. The part1cu1ar1y preferred nonionic groups are H S
and the methyl ether. -

In the preceding formu]as, hydrophihc chain L -
consists entirely of the polyoxyalkylene moiety -l'(RGO) (CHZCH2
0 ) ]. The moieties (R 0)-- and - (CHZCHZO) - of the polyoxyalky-
'Iene moiety can be mixed together -or preferably form blocks of
-(R 0) - and -(CH CHZO) - mofeties. R6 is prefer_ebw C:,’H6 {propy-~
'lene), m is from 0 to 5 and is - preferably 0,
i.e. the polyoxyalkylene moiety consists entirely ‘of f;he'moiety
-(CHZCHZO)n-. The moiety -(CHZCHZO)n- preferably comprises at -



12 - The synthesis of one such cati oni c am ne is described as follows:

Exarrpl e—-l Step 1. Ethoxylation 5- - "N-2- hydr oxyet hyl mor pholine (0.8
nmol es)_ s placed in a flask equi pped with mechanical stirrer, condenser,
argon 1\gt et ethyl ene oxide sparger, and internal ther rmrret er. After

pur gi ng'vvith argon, NaH (0.2 noles) is added; to the flask. The
reaction mxture is stirred until the NaH has reacted. Ethylene oxide is 10
t hen added with vi us stir whi. | i ptaini.n errper.a ture at -
about [err]. The ?ée)%s‘gtl on |§%§{Hg’ 5’8&9'\%&1”% ’thee -H%%??EX SNE IS Y ot MRk a
degree of et hoxyl aprefieralyaboes b&lwmsbednms @)at erni zati on The et hoxyl at ed
conpound (0. 03 mol ) fihOfReSheRcekithd fArkfasion’ did Bact i ORI oo

(0.015 noles). .- The reactio mxtu e 1s mXed, Seal &g
to [err] for ten dﬂyéi"f’kbp-prow de crude quater ni zed

1, 6- bi s[ (- N-nor phol i ni pp@feypéd CechbryRted 12dtibR¥Xe ane di broni deysaRinddehi
20 The et ho%?t ed catl onic am nes of the present invention can a so

be prepared by sta Tehods for et hoxyl ating and quaternl zing am nes.
There is pref er abl y- -an initial of conde sufficient ethylene
oxi de to provide 2-hydroxy#t{QoH cﬂaqu %' -TH IN"\L@cHsch )X
(hydroxyethylation). . This ini ? E 2@2 omt4e B‘y starting
wWith a 2-hydroxyethyl -am.ne. The ap oprl ate am)u of et hyl ene oxi de~s - -
then condensed with these 2- hydroxye( eK usi n@HQﬁH )ha)h netal (e.g.,

sodi um pot as- "Si Uiflere®i 1 dhadni QEeOJethé’J% | BRFERE! 80%s ?an} de egaha(y. 1O
provi de the respect{(ﬂﬁFet hoxggﬁt ed am nes egree of

et hoxyl ation per r@ e dreeyiens. aB%théfé?’@Sm theks akcor difpy nr@fevm;d
fol{owi ng fornul a: cBegoetcolimhhoxy| ati b ot B{fex R) wiwt ed eypiicalt hainge
total number of molesgpf,etihylgng,oxide condensed

Methods for Making Cationic Amines
A. Method 1 -
Cationic amines of the present compxitios can be prepared
. according to the following scheme:

(:j& Na

>

3

v

— BrC,Br : [ AN -
6 ¥ | O N7V UNCH,CH,0)-H ]

\ . _ACH,CH,0)=H
Br' . Br'

0/+\’__ N b

N ol \_

0/(CH2CH20)HH



.(fncluding hydroxyethyfation), A is the nunber of nnies;bf the 35

starting amne, and R is the nunber of

nono-am nes, 4 for di'amnes, and 2 x p for polyamnes) for - 13 -

t he-starting am ne.

al kyl halide

cationi c am ne.

such as nethyl bromide to form the ethoxylated -

reactive sites (typically 3 for the .
The ethoxylated am ne can then be quaternlzed mﬁ(h an

Representati ve synt heses of ethoxyl ated cationic am nes of

5 t he present i"nyention by this nethod are as follows: Exanple 2 Step 1:

Et hoxyl ation 1, 6- hexanet hyl enedi ami ne (1

flask and heated under argon to [err]. Ethylene oxi de (EOQ was 10
bubbl ed into the flask. The reaction tenperature was radually rai sed fo

[err] over a thhgesyrdhesis of emgosuchy cativnie samine whéﬁqrab%asm aPwss t o

[err] and cool

ed back to [err]. H NVR@xafhretied that ‘about 4 noles of

, 0.86 neles) was placed in a

EO

had been incorﬂorafegtﬁt éhls poi nt. Sodrum spheres (1.24 g., 0.05 noles) .
wer e added an ' ' '

n was stirred overnight after which the

sodi um had been cdhRa+hpdroxyethydmorpiidi ineor{0.8fmolES) implacedsuimed fhask

et on {eTRRlie LHBHLIALLEY il Lottt S et Wiy g <2

I am ne.
qxddei spargersodndmisgeenads mruorrgetero 14f tey punrsrras)wwas added

An addi ti onal
and et hoxyl ati
[err]. Ethoxyl
term nated wh

SoNASNAPN{0. 22U 1es JThes t gadeyr aﬁd”ﬁlewaﬁa@kl OVIFH tr@a&tm t 0~

tLon

80 o st HBrt o B M, bk Tedftad, iR e 02

t he

di am ne tdo0gi vthea adsdedl wd@gmeomuseshm«yhgtwbﬁeomamtemxmthQStemp&ep 2:

Quat er ni zati ongMe PR Bb&t 96°I1f29°€t hoky |3k

fromstep 1 was quaternized by first |ssoﬁL|n

(100 ni.) cont‘éltﬁii rf@mRoYNd: pae al\ﬁ%ﬂeeA‘Pnf &tbend ag?""rréf Hpout 11.

15

20

Step 2: Quaternization

The ethoxylated compound (0.03 moles) from step 1 is mixed
with 1, §-dibromchexane (0.015 motes). The reaction mixture is
mixed, sealed in a jar, and heated to 80°C for ten days to provide
crude quaternized 1, 6- b1s[(-N-morpholiniopolyethoxylate (11)J-hex-
ane dibromide.

B. Method 2

The ethoxylated cationic amines of the present invention can

‘also be prepared by standard methods for ethoxylating and

25

quaternizing amines. There is preferably an initial step of
condensing sufficient ethylene oxide to provide 2-hydroxyethyl
groups at each reactive site (hydroxyethylation). This initial
step can be omitted by starting with a 2-hydroxyethyl amine. The

 appropriate amount of ethylene oxide is then condensed with these

30

35

2-hydroxyethylamines using an alkali metal (e.g., sodium, potas-
sium), or a hydride or hydroxide thereof, as the catalyst to
provide the respective ethoxylated amines. The total degree of
ethoxylation per reactive site (n) can be determined according to
the following formula: _
| Degree of Ethoxylation = E/(A x R)

wherein E is the total 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
for the mono-amines, 4 for diamines, and 2 x p for polyamines) for

o Wﬁspﬁ@wﬂen the QﬁﬁZxﬁp' es

|an1ne I n et hanol

HE



brofi.de was added using a dry ice condenser. The reaction mixture 30 was
al | owed to stand overnight after which the-pH had dropped to about 4. NaCH
in methanol was added to raise the pH to about 9. The quaternized conpound
was |§BLated;by‘strjpping of f the nethanol and renaining nethyl _
brom de. Jhe " resulting noist material was washed wth several portions
of -di chl or onet hane.  The 35 conbi ned di chl oronet hane washes were filtered
to renove solids and stripped to yield 27.5 g. of a yellow oil that
solidified at room - 14 - tenperature - thi"s oil contained t he

th | at ed quater n | ev a chthec '
ﬁorrg)(;ﬁnd(s) 2an beryf)'é %ﬁtﬁﬁaﬁ{‘ et8r E]@H’f‘y iﬁ\gaog'ﬂ"f"oﬁaé' EE Waternized
i nvention can vary wiéberagi n@ﬂkwborhaﬂrhée ceuplbunrds methgl tbltremmrtto:ulfafm the -

det ergent formul at |eqn°,@1|agéa @atﬁn@@‘ﬁgﬁﬁé and the benefits desired. These
conposi tions can be us | aundr etergents, |laundry additives, and

| aundry pretreatments. eR P—:&?ﬁ%"&ﬂve ts-lﬁ%t"@éﬁ off cﬁf‘@ﬁ.‘()’tﬁﬁdsc%ﬁ@ﬂm}c#njdeﬁ ofh

an anount ‘of fisom the presén®)3Invention by ﬂﬁ%hﬁftﬁbﬁ'ﬂ*ﬂ as follgws:0f the
conposition, with .the usual range being frﬁ 0I Eto 10% by wei ght for

| aundry detergents In terms of the bene i eved, preferred detergent
conposi tions can c@fgpilseEthoxp]atisnt o 5% by wei ght of the cationic

¢onpounds of - t he preseqt sﬁ,examé{h\y%ﬁéd‘?gm)o Y\;\ﬂ@eolc '{bogghﬁﬁgsp@gﬁlﬁﬁ% in

conposi tions conpr
Th(reqs)e conmpounds ar «ﬁﬂﬂ? e?)freéséﬂﬁerata"éf’l' et 18 Rat Erhylene oxidenlE0) was

2 ppmto 200 ppm [huhti'kadabhto fehemflask. Thd OrdaREidm temperaturé%sp@fﬁdua@fy
‘the conpound in thenash 5043 OBvé\I J%{?ﬂm&qgg }’Jﬁo?ﬂ?%agfﬁ ]hours and tﬁén
and_normally fr Oraised briefly to 1?§c and cooled back to 100° H-NMR indicated
that about 4 moles of EO had been incorporated at this point.
Sodium spheres (1.24 g., 0.05 moles) were added and the
15 reaction was stirred overnight after which the sodium had been
consumed. - The. addition -of -E0 was resumed and the reaction
temperature raised to 120°C. After about 3 hours, H-NMR indicated
that about 10 moles of EO had been incorporated per mo]g of the -
diamine. An additional portion of sodium spheres (3.6 g., 0.15
20 moles) was added and ethoxylation was continued. The temperature
was allowed to rise to 125°-130°C. Ethoxylation was continued for
about 22 hours. The reaction was terminated when about 96 moles
of EQ had been taken up per mole .of the diamine to give a total
degree of ethoxylation of about 24.
25 Step 2: Quaternization
A portion of the ethoxylated diamine (25 g., 0.0057 moles)
from step 1 was quaternized by first dissolving the diamine in
- methanol (100 ml.) containing a Tittle NaOH. An excess of methyl
bromide was added using a dry ice condenser. The reaction mixture
30 was allowed to stand overnight after which the pH had dropped to
about 4. NaOH in methanol was added to raise the pH to about 9.
The quaternized compound was isolated by stripping off the
methanol and remaining methyl bromide. The resulting moist
material was washed with several portions of dichloromethane. The
35 combined dichloromethane washes were filtered to remove solids and
stripped to yield 27.5 g. of a yellow oil that solidified at room




preferably from 50 ppmto  —= 500 ppm for European usage | evels?
Det ergent Surfactants The anount of detergent surfactant included in the
detergent 15 conposi'tions of the present invention can vary from

1 to 75% by wei ght of the conposition dependi#ig-upon the deter- gent \J
surfactant (s) used, the type of conposition to be fornulated (€. g..,
granular, liquid)_and the effects desired. Preferably, the detergent-
surfactant(s) COUIRGSISUT  This oil tddtQined thedQ¥nR%kydQceavei ght  of
t he conposition. The detergent surfactant can be nonionic, anionic,
anphol ytic, zw tt®HatAizehtdi@Ri®eor a mixture thereof: A Nonionic

Surfact ants Suitabl g nonj oni.¢c surfactants. for use in detergent. cc i~ 25
Clons of the pr eeeni® 0L 25 tiEh Hieng Eionft SeBBeutH ST G4n-BF wresaRb i -
3,929,678 to Lathghldeteegerd] . compssitddneotnithe Poesent’ Sinventivnunanl Jvarlyi ne
1" The pol yer hylBeading Bt ehd Seafibufs "BSLEY Ehe\paPEiAeE, dafelidis TIC

1. The pol yet hyl eneoxiide ‘condensa hénol s.” ounds
i ncl ude the contemytation z}tﬂ!'dét_ sgeamudandy|andhhe| benefitsgdesiratky| Theseup

cont ai ni ng frongomPesH tilné LahZbe 5B s AR ry detiehtsd Fdundk-plidds Bfbed O
branched chai n CO_I’]&I urati on t-h'gt hyl ene q(ygl de, "t he ghyl_ene oxi de bei ng
present in an afdu ?%Ma?rec geatnegtss” fgnerally, othe, cahionisi eRmPoNRdssire of

al kyl phenol. 35 indhsedairkyh amoubttdft it i n- 0S08fto conposiidy WéTgHtbe: -
derived, for exanple, from polynerized propyl ene, diisobutylene, and the

i ke. 16 - ExanpTes of conpounds of  this type include nonyl phenol
condensed *, with about 9.5 noles of ethyl ene oxide per nole of nonyl

phenol ; dodecyl phenol condensed wi th about 12} nol es of ethylene oxide per

mol e of phenol; dinonyl phenol condensed with about 15 noles of 5 ()

et hyl ene oxi de per nole of phenol; and diisoqctyl phenol condensed




—— . -

. Wi th about 15 moles of ethylene oxide per nole of "phenol. Commer- cially
avai.l abl e noni onic surfactants of this type include Igepal CO 630, narketed
by the GAF Corporation, and Triton(RTM X-45, X-114, X-100, and X-102, all
mar ketgd, by the Rohm & Haas Conpany. 10 2. The condensation
products of aliphatic alcohols with fromabout 1 to about 25 nol es of

et hyl ene oxide. The al kyl chain of the aliphatic alcohol can either be
straight or branched, prinmary or secondary, and generally contains from
about 8 to about 22 carbon atons. Exanples 6f !Such ethoxyl ated al cohol s

i nclude the 15 co at j on_pr.oduct, . of ristyl_.alc | condense i th
1’ibou'tJ 10 nol es of -eﬁ&ﬂgng"@%%gﬂgrmﬁﬁl Ehr’%ylsg%%/d'ﬁﬁpg O%ﬁagtﬁggc@'ﬁdgﬂgat i on ‘s,
product of about 9 14H &y wéighthfdreraundriyddetengentocorint tatmsokbl thea benefidse -
of fatty alcohols Wdnie@ddybréfaptdth d¥ednge c'oﬁpé/sgiQ?%:Esl tés:g(r)ébﬂ»é’rishpfroi'n“

carbon - at ons). E6< les "o commer ci-a avai l ¢ ngoni oni ¢
surfactants of this @ i ncl Fdeby #eight R"T‘I\%el?ﬁtégg'!c cArRouRds af BRe PResant
Car bi de Cor por & i oninviatitml. 4TypdcaNgQdeohesd3prafarréd admpositions aompriiee dfriom

45- 4, mar ket ed by Shell m cal [ OB, K b

The Procter &Ganble Corrpgr%??. 3. ﬁigga@:égfr\g&gsﬁﬁsgnéﬁ}%ﬁét sThr;gé C%h'ﬁﬂﬂndéne

oxide with a 25  anednemadiy Priesent asrackevel thad providessdromn of @ ppyitene

oxi de with propyl ene glysg p ﬂ'p?,rgy%ragppo@oﬁ porti om fn tdese copppopplSRas -
u

a nol ecul ar weirght gof froma 1500 t0,180Q.and exhibits ter
i nsol ubi lity. Tﬁe a t"‘r%ﬂmﬂﬂdopm y 58, e¥ai esr?g“ﬁ&“etqtes"cca"‘[‘?ﬂ §§h§)d$op‘l’ﬁi9ﬁc

agr]tion tgndﬁ t1|nﬂl I ntavedsg thd waltn;ar’l'lﬁolfumin ity of 3BOppmt ke no| ecul@lasppm,
A i o A L R
condensation pr oductevelhi ch corresponds to condensation with up to. about
40 nol es of _et:_hyl ene oxi de.. Exanpl es pdtee SiveFacointishi s type i npl ude
cortarn of e 35 ' SO Shalhap sl Fabtkin ke T Ehi o
: o 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, 7ampholytic, zwitterionic, cationic, or a
. mixture thereof: .
A. Nonionic Surfactants
Suitable nonionic surfactants for use in detergent composi-
25_: tions of the present invention are genera11y 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:
L - 1. The polyethyleneoxide condensates of alkyl 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
ethylgne.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 alkyl substituent in such compounds can be derived, for
example, from polymerized propylene, diisobutylene, and the like.
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-4. The condensation products of ethylene oxide with the product -
resulting fromthe reaction of propylene oxide and ethyl- enedi am'ne. The
hydr ophobi ¢ noi ety of these products consists of the reaction producajpf

et hyl enedi am ne and excess propyl ene 5 oxi de, the noiety hQV|ng a-

nmol ecul ar wei ght of from about 2500 to about 3000. This hydiophobic nnlety
I's condensed with ethylene oxide to the extent that the condensation. .
product contains from about 40%to about @O@bby wei ght of pol yoxyet hyl eile
and has a nol ecul ar wei ght of from abouf § 000 -to about 11,000. Exanpl es of

10 this type f.ac d -c'aII
avai | abl & Tet réﬁ.scﬁ:i%@f"%”ﬁ%”"dg b this Yl ﬁt?%%q*“ﬁ%ftp’*@@ Sgrisea”! £ 1Y
Cor por ati on. 5witlsedhoupo? fr mades (ﬂfl etluéteee g@r’iﬂesﬂﬁ"f gelemf s"m"cﬁhﬂﬂéiude
wat er - sol ubl e mé\gngnémswméhaémwﬁhmualwmm %FYeﬂlfyléﬁé)rﬁbd& pefbout

10 to 18 carbon ato eti.es sel.ecte m {.he conlstlng of -
al kyl- groups ar'l’&ffl gfscﬂi\?ﬁ?ﬁ'yrgoﬁ?Wp@EWt &Pﬂ%ﬁﬁe?r"é‘rﬁhlaﬁ%&a@g <& bon
atons; wat 8r - s@thypleneptroidehpere moke d€ésphraotl piand dirigoaatyt aphendl rtmnéer;sedf from

about 10 to 186'162{' han, @tﬁnﬁ d geqﬂkﬁg‘l egxﬁﬁkgﬁc} ﬁgl o?”g,ﬁefP,?]gf iifne

consi sting of %; gro IOX cont al ni ng Trrom
about 1 to 3 c&ipbly avei blampr\mm sgoﬂmct&%gff |5d & dRekudsi hgepahe

?Ihkyl moi ety ofcolg3ny %Mteag *Othlegeﬁﬁrdiﬁﬁoﬁétﬁﬁﬁ adhdmaaphe?yzgﬁzehs@%ﬁdatml om =
e group con- an Y, .0 rom abou

. to 3 carbon at d(rsrgaé ﬂdq{ 18& Néf%’#ﬁgeég%&ﬁo?%’“ng BnrEPARY o gent
surfactant g0are t heZ.anT!ma condansa tianepopsiucts wff atiphat i Ia&mhmgstméhffmmul a 30.
Lerr] wherein BBof Piobkdie, 20%ANIGXYGH lethyicle akidel PHRNMKN HBiPlor én,

m Xtures there contalnin abou bout 2 calr bon
al kyl ene or hycFﬁSx?blPE?FEng1§?’lﬂTpc%rﬂ isher ﬁg ﬁ’@ﬂﬂ@t {4 Brapsh e‘gcéfﬁ)‘ﬂﬂfyat ons
or m xtures thev?-e(s‘écmdarry.famgiénhﬂalalyombn&inandrmc#bdaﬁ 8s tan abbuty|22o0r

hydroxyal Kyl g%)onc%%rﬂé ni ’t%.ﬁ&%@“b% ﬁu%hag%ﬁated alcohols include the
15 condensation product of myristy! 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 Temicd (RTM)15-S9, 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, marketed by The Procter &Gamble Company.

3. The condensation products of ethylene oxide with a  \J
25 hydrophobic base formed by the condensation of propylene oxide
with propylene glycol. The hydrophobic portion of these compounds -
has a molecﬁlar 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 molecuje as a whole, and the Viquid character of the product
fs retained up to the point where the polyoxyethylené content is
about 50% of the total weight of the condensation product, which
Corresponds to condensation with up to about 40 MGléS of ethylene
oxide. Examples of compounds of this type include certain of the
35 commerciélly available Pluronic (RTM) surfactants,

mérketgd by Wyandotte Chemical Corporations - e



"~ 18- car bon atoms or a pol yethyl ene oxi de group cont ai ni ng fromone to
'about 3 -ethyl ene oxide groups. The [err] groups can be attached to each

'-'other,,,e g., through an oxygen or nitrogen atomto forma ring structure. 5

Pref ered ami ne oxide detergent surfactants are C10-Cl8 al kyl di met hyl

am ne oxi de and [err] al koxy et hyl dihydroxy ethyl am ne oxide. 6.

Al kyl pol ysacchari des discl osed in EP-A-0070074 having a 10 hydr ophobic | |

group containing from-about 6 to about 30 carbon atons, preferably from -
about 10 to about 16 carbon atons and a po1'y‘87aCchar| de, e. g , a. s

ol ygl ycosi de, hydroghi 0 con |n t 1.1/2.t0 about
5)0 ygrgferabl y frgm anhdut ﬁelg “tjeﬁs%rb’Sﬂt pgo g t P@%ﬂ? OF1Emwakbuthe 6 -,
to about 2.7 saccipaodutd té&sultimg tfeom mayreaedm n@ propy henei dmdnoandaiethyng- 5"
or 6 carbon atons ﬁ@&ahﬁné’seq*he%[yq &{oH?@%ﬁe%' ?Ciﬁb%% EFB% 9@& %Bﬁ@ékt%f

noi eti €s can be substltuted fo -
hydro- phobi ¢ gr olkfei Feastignn prodyct; tﬂf 2€ch e'lﬁd"é't‘@e 13\95& CBF:% PFRP&V &% ng
$th uc?se or: ﬁal aoikdde, aaemmﬁes;ecﬁam agdmt@emaiewefgr@abaeﬁoaoabout%ndeta

e intersacchari et we
addi tional - sacchagsﬂtgeum gwgg %drgphobgc mo eqyaﬁg/ ‘P"‘%Rg%i g‘gn%théfie’f%e .
precedi ng sacchar jog#derfio sthecmteohatha;t thendcdrﬂessatéenrmmyct tdwti!insalﬁrdne a

pol yal kyl ene- oxi j+@i b} ly :
pol ysacchari de 25%0%?4&1 ta H%m gr/d&cﬁgpg ﬁnﬁeagx? ?etﬂpmﬁeh%f'%ne OXI de. .
Typi cal hydrophobl"\Elﬁcr"dﬁb#eﬂH’&‘F Gﬁef"é’f“k§19°“§r § EP(OGrat%G"‘ Rles of

unsat ur at ed, boanchésl typeushrsondbetit Goﬁfaﬁtlht\glrfcﬂﬁm adnmairﬁ df0 th® Ottmmd S,
preferably from ARALY0 L3308 ARr 635000 RM) BonbLERRES e EEg 25!

grQup is a straight in saturate gr oup’ can
contain up to 3 hﬁ’dra&?f“j@o&%%ﬁdﬁo@ﬂ-‘ﬁérﬁéllyal kyl eneoxi-de chal n can

CFEt fil n up Ej 0 abouz 1G, psaiitebamr-y nFﬁf&liEha@tégeﬁ@%rfidaﬂtﬁbkoﬂ include
al kot eneoxide, ol SLSS sare 3l il SNEKTRIRS! Sne M1 BB ¥ rom
hexadecyl, hapt adbmyﬁ 10 td83arbomatemsand, 2 dmietﬂemseleteed Erom thatgroup and
hexagl ucosi.des, . 9ghA¢ising of alkyl groups and hydroxyalkyl groups containing 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
 moieties selected from the group consisting of alky! groups and
20 - hydroxyalkyl groups cantéim‘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 hydroxya'!kyi moieties of from about 1 to 3
carbon ‘atoms.
- 25 ' Preferred semi-polar nonionic detergent surfactants are the
-amine oxide detergent s_urf_actarits having the formula

0
T ' R3(0R4) mzs

wherein’ R3 is an alkyl, hydroxya'lkyl. or alkyl phenyl group or
mixtures thereof containing from about 8 to about 22 carbon atoms;
Y s an alkylene or hydroxyalkylene group containing from 2 to 3
35 carbon atoms or mixtures thereof; x is from O to about 3; and each
Rs is an alkyl or hydroxyalkyl group containing from-1-to about 3
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sides, |actositdes, glucoses, fructosides, frUctoses, and/ or 19 -

gal-act oses. Suitable mxtures include coconut alkyl, di-, tri-, tetra-, and=,

pent agl ucosi des and tallow al kyl tetra-, penta-, and hexagl ucosi des. vhe
preferred al kyl pol ygl ycosi des have the formila 5 [err] wherei nR is <"
sel ected fromthe group consisting of alkyl, al kyl - phenyl, hydr oxyal kyl ,
hydr oxyal kyl phenyl, and m xtures thereof in 10 whi ch the al kyl * groups
contain fromabeut™10 to about 18, prefegs~ ably from about 12 to about 14,
carbon atons; nis 2 or 3, prefer- ably 2; t is fromO to about 10, -
‘preferably 0:cazben atpms forosn polyethyl eneisside Bopupcontsimtihy fromnonaboot 1 ;L/ 2

to about 3, rHBS&tFHthWﬁhEYOﬁHQ%%SHt ]Thﬁ £ Qpd c%n7bem%a§1e§(:9§t he

preferably derived, 15 omg ucose. .prepare these conpoun
al cohol or al88gh-oter yeFfﬁmy T®MoR"| %"M%Pn%l itragens 3gom htt fosacaed wi th
gl ucose, or aisgutractfregl ucose, to formthe gl ucoside (attachrrent at the

heiT 1 poti 1] on Taateried BAine ﬁ“gs‘y%te“%“" stietes 8% & odia Wliaror 6.

their 1-positjon and t he prece
posi tion, pr &gl yamingxidaaind gthe Plkowyiathph dihydroﬁatat]lyhmndnam de

detergent sura‘xa@é,ants .having the for- nula: [err] 25 wherein [err] is an

hydr ogen,m[erhy]kmdhbyic jmup] cbytkmiry@lkm abodt [ 6r td abeute 3¢ vaarbes from
about 110 e Shresdranfy A oy HHISH, B8R 168(An. QIR LRa 87 oS

monoet hanol - | SOpropano
polysacchar1de, e.g., a poiyg ycoside, hydrophilic group con-

taining from about 1% to about 10, preferably from about 1} to

about 3, most preferably from about 1.6 to about 2.7 saccharide

15 units. Any reducing 'Sactharide: c':on'taining' 5 or 6 carbon. atoms can

- be used, e.g. g]ucose. galactose and galactosyl moieties can be

substituted for the qucosyl moieties._ (Optionally the hydro-

phobic group is attached at the 2, 3, 4, etc. pos1t1ons thus

giving a glucose or galactose as opposed to a glucoside .or galac-

20 toside.) The mtersacchamde 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 sacchande units.

Optionally, and Tess desirabiy. there can be a polyalkylene-

oxide chain joining the hydrophobic moiety and the polysaccharide

o/

25 moiety. The preferred alkyleneoxide is ethylene oxide. Typical "

'hydro_phobic 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 preferably 0, alkyleneoxide moieties. Suitable
alkyl polysaccharides are octyl, nonyldecyl, undecyldodecyl,

- tridecyl, tetradecyl, pentadecyl, hexadecyi,‘ heptadecyl, and
35 octadecyl, di-, tri-, tetra-, penta-, and hexaglucosides, galacto-
- sides, lactosides, glucdses, fructosides,_ fructeoses, and/or

| kyl t t 21 ferably f bout 9 t
about 17 car bon St oGV ARETSEaR o< ErTBtee dnadA T M rbupe e ma it g of -



" B. *Anionic Surfactants 35 Ani oni c surfactants suitable in detergent
conposi-t.i ons .of the present invention are generally disclosed in U S

" Patent 3,929,678 - 20 - to Laughlin et al., issued Decenber 30, 1975 at
col unih 23, li.e-58 through colum 29, line 23, O asses.of anionic
surfactants included are: 1. Odinary alkali netal soaps such as the
sodi um potas- 5 sium ammoni um and al kyl ol amoni um salts of hi gher

fatty acids containing-fromabout 8 to abouf 24_carbon atons, preferably R
from about 10 to about 20 carbon atons. 2. Water-soluble salts, preferably,

the alkali netal, aaNREroskeM 3i¢abNkYhDItarEP NindTadedlcbéonudl aPkydgNde- sWpiuli C

reaction 10 products - havin | thejr nol ecyl ar tyucture an,_alk
group cont ai ni ng f&ﬁ o dhd 1‘%"[’:6&&6%&520%%&_53#‘593%{ al*ﬁ%r%'_’s@ﬁ‘ﬁﬁ'c aéﬁi d

or sulfuric acid edieeaglgcosides. (I ncluded in the term"alkyl" is the al kyl
portion of .acyl groups. E?Izg{sg | Halk OHeCesiui #Ct ants are
the sodi'um 15 and pOt@ses um g@yﬁf'ﬁp?ggg&%gg%m a?l y those obtai ned by

sulfat- ing t®e higher alcohols, ([err] carbon atons) such as those

produced by reducing the glycerngmqs o) d]gw,gq)cocomjt oil; and the
sodi um and pot assi um al kyl benzene sﬁ%ongot es in %hich the alkyl group
contains fromabout 9 to ahout 15 carbon atons, in 20 straight chain or

branched chai n confwhgoeim Ronis setectedhfrom tife gheupt gprsiséing iolﬁe_d'lkiyﬂ JUayt-- - .

ST e g R R il e o
carbon atons id0 hé"hgf'kﬁ eg?@i!! groups SANLAYL M abgug 3 égbarb@b‘f'al(a:edpﬁ%fer' .
[err]. 25 Prapfigrivest shouoni to sabobiticlidgnearbonfatoins s nt ype ared,t peefdrky| :
poLyginoxy ate sul e R4S (Y L 0 DAL, A 1016 1 g
carbon atons, and \abeubi 0.t wEefenabdy nfrom abeutcrdi 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 glucase, to form the glucoside (attachment at the
1-position). The additional glycosy! units can then be attached
between their l-position and the preceding glycosy! units 2-, 3-,

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

mula:

]

Rs‘ﬁ'"“’z |
25 L .

wherein RS is an alkyl group containing from about 7 to about 21

(preferably from about 9 to about 17) carbon atoms and each Y is

_selected_from the group consisting of hydrogen, Cl-c4 alkyl, Cl-c4
. hydroxyalkyl, and -(C2H40)XH where x varies from about 1 to about
30 3. ' '

Preferred amides are CS'CZO ammonia amides, mpnoethanol-
amides, diethanolamides, and 1sopropanol amides.

| 8. Anionic Surfactants
35  Anionic surfactants suitable in detergent compositions of the
present invention are generally disclosed in U.S. Patent 3,929,678




» -

contains fromabout 1 to about 15 ethoxylate noieties preferably 30 "~ from
abeut 1 to about 3 ethoxylate nvieties. These anionic detergent
surfactants are particularly desirable for formulating heavy-duty Ii d

| aundry det ergent conposi'tions. Qther anionic surfactants-of {his ty

i ncl ude sodium al kyl glyceryl ether sulfonates, especially those ethers of
hi gher 35 al cohol s derived fromtall ow and coconut oil; sodi um coconut,
oil fatty acid- rmonogl yceride sulfonatex -and sulfates; sodium or .-
21 - potassiumsalts of alkyl phenol ethylene oxide et her [err] :
cont ai ni ng frorficabaughlintes abautissueduPraesbent 385 AATEt ealums %@f Trive 8ul g
and wherein thgh%@ gﬁ*f)szg:oqt,ﬁénzjrom about 8 to about 12 carbon atons;
and sodi um or | um sa yl ene oxi de ether sulfates.

cont ai ni ng abolt!asseoof AN G SUﬁf"t‘%XMS éf’?&Hdéaeaer de per nol ecul e and
wherein the aI kyl groug@réinaryt & kadif metalasoaps Jsuchoasibthe s38iwmr petasit ons.

Alsoinclu wa e fatty
aci ds cont al ni %%P?OWQS&% %{foas'%{ CAr %’ﬁ%g'toms 10(ﬁJ Fmﬁh?'su*%tqpt égg

group and fromecopgainingt tromoabouthb8ntmabaut 24 G#@%s@@msgrmﬁerﬂrﬁwefrml ubl e
salts of 2- acylmgtajdqg%;l,u@tglof eivtonstons. cont aining from about 2to9 -
carbon atons in the_ ac ndfroma ab bomatoms in _
the al kane noiety: & kyFt g gf“bgﬁl?%ﬁté F‘é? Nnghq @3#?}}3 Oal‘"B“'E'O .
carbon at ons 15um i and he! k3l &Ydmmgniusp smbtsfrcuﬂ abrganid tsutﬂmlcmlmcﬁton '
et hyl ene -oxjade; s e ;sal f S S GoNnhalNi om
about 12 t)(§°24 r‘é’?%cg{s ‘HR& aﬁd t?)‘ﬁtg aPL '15'1' gﬁ%}g;gu o%z} gf' 5 %'{é"il ni ng--.
from about 1 tcmatemtbsnfmnhow 10hgo aah@yt sapbematemprangdbausuldonic 20,

carbon atons | rhctthema's'ﬁ@ﬂﬁ't@a@iweseé}' group. BInclf@édInCtiIapRAAKyl"
surfactants. g %ﬂ( gubsé tut d sycci namates. C. Anphol ytic Surfactants
Fag kg 15, 6.4

Anphol ytic surf‘éc ®3p Y P ved as aliphatic ;

Examples of this group of anionic surfactants are the sodium

15  and potassium alkyl sulfates, especially those obtained by sulfat-
ing the htgher alcohols (Ca-c18 carbon atoms) such as those
produced by reduc1ng 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 ' stréight 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 Cu C13LAS. [\,

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 liquid laundry detergent compositions.

Other anionic surfactants of this type include sodium alky!
glyceryl ether sulfonates, especially those ethers of higher

35 alcohols derived from tallow and coconut oil; sodfum coconut oil
fatty acid monoglyceride: sulfonates and sulfates;..sodium or

-



25+ -derivatives of secondary or tertiary amines, or aliphatic deriva-

tives of heterocyclic secondary and tertiary amines in which the aliphatic
radi cal can be straight chain or branched and wherein onhe of the aliphatic
subst# yents .contains fromabout 8 to 18 carbon atois and at |east one
contains an ani oni.¢ water-solubil- 30 | zing group, e.g. carboxy,

sul fonat e, “sul fate. See U.S. Patent 3,929,678 to Laughlin et al., issued,
Decenber 30, 1975 at celum 19, lines 18-35 .
for exanples of anpholytic surfactants. 35 =21l22- D, Zwitterionic .

Surfactants Zwitterionig¢ surfactants-.can be broad]y described as a.rij-
vatives of secondarﬂpté?ﬁli"[“els?f%ﬁf arﬁ"ﬁt‘ég, p'&%\"ﬁvig{‘ﬂ@geop’.‘. THer oyt jakes .
secondary and terticonyatingetromoabaler ilvadi aoitol0 qudter ofirethplene axidanperm
guat er nary phosphonj I t] .Su ] C n e : ept
37920, 678 tb Langnitojeiffe afé" Lineid MR gg@%gggén%asﬁcg&nﬁrma Pt R ke

38 through col um Zbouti}R crrbpwr atomsapred sdiumi ox cpatasstum ol ts teftalkylo

E.  Cationic Sy facdthpléneCokidentenersilitiratésitbtaindiy aBbtO1 £F abbchodpdesi N

det t itiqQf f, th t t N bl t fac-
tants nclude  the? BURENRapYidea R MlRruls And viaels bog, £yt Brge ton

formula: 15 - tains from abop®rl0] tevaboet 120] eanbpniatoms. al kyl or al kyl
penzyl group having 1 ofR<gDahi1ddelOaPd Wftet SABERC SO Gr | dbtePE BF KiffpRa- ™
chain; each [err] is_selecte rom he grou consi st o} f%rr] ;

20 [err], and niskfirated; fatityacids ceamtataing, g"%ﬂ%tteg 'IG‘;]%% ¢3rbog rajops
consi sting of Gh CAimkhe/Iratéyabhd Rydip ad fioMydboutbEREY10 carbondatdwsr Uf itHees

formed by Jf)' n ngestgpegrgu\ﬁ(;) I\v:‘;g"cer-soluble salts of 2-acyloxy-alkane-l-sulfonic
~ R 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 alkyl group and from about 1 to 30 moles of ethylene oxide;
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 grodﬁ and from about 8

" to 20 carbon atoms in the alkane moiety.

20 3. Anionic phosphate surfactants.

4, N-alky! substituted succinamates.

C. Ampholytic Surfactants
- Ampholytic surfactants can be broadly described as aliphatic
25 derivatives of Secon&ary or tertiary amines, or aliphatic deriva-
E tives of heterocyclic secondary and tertiary amines in which the
aliphatic radical can be straight chain or_brénched 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, fizing 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 -



groups, [err] wherein [err] 'is-any hexose or hexose pol'yner having a __
-mmol.ecul ar wei ght | ess than about 1000, and 25 hydr ogen when y is not 0; R-
is the same as R or-is an al kyl chain wherein the total nunber of car.bon
atons of [err] plus [err] is not nmore than about 18; each.y i§ from &to
about 10 and the sumof the y values is fromO to about 15; and X-is: any
conpati bl e anion. 30  Preferred of the above are the al kyl~

quat ernary ammoni um surfactants, especigily the nono-long chain aI k>7I
surfactants described in the above fornula when Ris selected fromthe -sane .

groups as R4. Tge Jrost prefepred uﬁérﬁbﬁﬁf)‘su&fsmanwn surfactants are the
chloride, brom fa %EB Cﬂq :! I ammnl um
salts, C8-Cl6 al keﬁvﬁgg? h%xi“e{fﬁlﬁn tﬁ?ﬂa ”fxﬁﬂ 4elsgl;‘)’%[eﬁegf 'r] Tal kyl

hydr oxyet hy| divaéiVes &Mmqmaexalamd tertdary amipes., _@81@6‘!8% afy heserpropyl .
tri'met hyl ammoniyenie %@Eérﬁary aqd tdft8arf a[n?ﬁ{s] HP%H\F#‘{VE '&3" QIR -

met hyl sul fate, |au Finme nmoniu ori

trinethyl émmrﬁ"ﬂﬂ?%nﬂwe&’ﬂi}}ca“wmwm anﬁﬂ#ﬁmh\?‘!ﬁf“ﬁmwpwsand

met hyl sul f at e Seeel pfar Patenita8| 3293628 t5 Laugh@fd et. aDat dsguet Dawml bfber:is

Det er gent conp@ggt Len t N ,g9pt a y conprise

| norgani c or orggnlhg ?ﬁ@ngﬁt pr | EW@BQ g?‘s'{%al %Qioi%m“heral hardness
control. These builders can conpri seﬂP'r ;enaoples IFozwitteeienic sarfane - - -
conposition. ¢3Ween included, these buil ders typically conprise up tao

60% by weight of the. detergent sitio ‘Built liquid formulations

pr ef er abl Q%corrprl se from Eioreggwmc Mergent bui | der while

built 15  granul skatfionfwl amnﬁansamefeanabﬂ)socobe)rnaelu‘ded)mm detergent 10 t

\J

50% by wei ght c.%miz Ias Q:H* 'tﬁé”pre?éﬂtt %R&é’nt%ﬁer %ﬁ?fabﬁg' H{%ﬁu%%k
crystalllne al u n05| on ornul a
tants include the quaternary ammonium surfactants" hav1ng the
formuta: 2 3 e s s i
15 | : [R_(OR )yJ[R (OR )y]za.u-x

whe_rein'_R2 is an alkyl or alkyl benzyl group having from about 8
to about 18 carbon atoms in the alkyl chain; each RS s selected
from the group consisting. of -CH,CH,-,  -CH,CH(CH,)-,
20 -CHZCH(CHZOH)-, -CHZCHchZ-, and mixtures thereof; each r? is
selected from the_group_consisting:of Cl-C4 alkyl, Cl-C4 hydroxy-
alkyl, benzyl, ring structures formed by Jjoining the two R4
groups, -CHZCHOHCHOHCOR6CHOHCH20H wherein R6 is any hexose or _
hexose polymer hav1ng a molecular weight less than about 1000, and W,
25 hydrogen when y is not 0; Rs is the same as R4 or is an alkyl
’ chain wherein the tot31 number of carbon atoms of. Rz plus Rs is
not more than abaut 18, each y is from 0 to about 10 and the sum
of the y values 1s from 0 to about 15; and X is any.compatible
anion. . T
30 Preferred of the above are the alkyl quaternary ammonium
surfactants, especxal]y the mono-long chain alkyl surfactants
described in the above formula when R5 is selected from the same
groups as R4 The most p?eferred quaternary ammonium surfactants
are the chloride, bromide and methylsulfate CB-C16 alkyl tri-
35 methylammonium salts, Cg-Cig atkyl di(hydroxyethyl )methylammonium
salts, the C8 C15 alkyl hydroxyethyldimethylammonium salts, and



—mrare— -

.20 - "~ [err] wherein z andy are at |east about 6,-the nole ratio-
of ztoyis fromabout 1.0 to about 0.5; and x is fromabout 10 to about
264. Anorphous hydrated al uninosilicate materials useful” herein have 25

the enpigical fornula [err] wherein Mis sodium potassium anmmonium or
substituted, anonium 30 z is fromabout 0.5 to about 2; and y is 1; this
mat eri al havi.ng a magnesi um i on exchange capacity of at |east about 50

m | ligram equival ents -of [err] hardness per ggam of anhydrous al um nosili’- .
cate. The alumnosilicate ion exchange buiT “materials are in 35 L.
hydrat ed form and gont aj n_,f u 0% t bout .28% of  wat er. by wei ght if
crystalline, and pga?raﬁritﬁi %1Ik§?%§ﬁgq¥hg&r"-" ﬁgﬁm"é\’m sa{tsz4 Of the" 3 Yve, .
al umi nosi | i cat e i odee¥dchtrigethylemndndim methyilselfased faunylS trimethylamm . 1jum - -
3,985, 669 10 Krummehordite o my#Seye tPhiRRPTamhéniuh? rom A" £1d CChcoHi NEH <

crystalline alum nos*l l,cate 1 on exchange terials_use ereln_are
available 5  und@Fthtiameandpmnehliogide And) imeshyd sulEahe; 2ge ppamyiculardy zpoe+ t e
. X. In an especbal | fepredf. erred enbodi ment, the crystalline alum no- silicate
i on exchange material has the fornula [err] 10 wherein x is from about 20
to about 30, especially about 27. O her exanples of detergency builders
include the various water-soluble, alkBgtiergentaBuilgenoni um or substituted

ammoni um phosphates,  pegdrgehO RRFISLions Bhoﬁﬂ %Eﬁé’i{werﬂqu&‘ﬂsgéggﬁﬁs’

h
S car bonat es, ilicates, , borates, ol yhydroxysul fonates, poly
tates, carboxyl at ig,cowgﬁbse dB?SR‘?&%%oQFyI"g?@g‘F detargent fwildersctotassist kin i
metal , especi ally sinkrain hadness aontidd .abthese Bpildiers ccanxaoaprase Ofrom 0 to

I norgani ¢ phosphat e bui lgggr §y2},&ighedic¥Mthe composition. When included, these
' ~ - builders typically comprise up to 60% by weight of the
-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. ‘ R
) Suitable detergent builders include crystalline alumingsili-
cate fon exchange materials having the formula:

'xHZO

20 Naz[ (Aloz)z' (S'ioz')y

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
25 . the empirical formula " o -

Mz(zAIOZ‘ySiOZ)

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 fon exchange capacity of at least about 50 milligram
equivalents of CaCO3 hardness per gram of anhydrous aluminosili-
cate. . '
L . The aluminosilicate ion exchange’ builder materfals 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



and potassiumtripol yphosphate, pyrophaosphate, polynerlc netaphate 20
havi ng a degree of polynerization of fromabout 6 to 21, and ;

or t hophosphat e. Exanpl es of pol yphosphonate builders are the sodium
and potassium salts of ethyl ene-1, 1-di phosphonic acid, the sodi um and*

. potassium salts of ethane 1-hydroxy-1, 1-di phosphonic acid and thessodi um
and potassiumsalts of ethane, 1,1, 2-triphos- 25 phoni c acid. - O her ,
phosphor us bui | der conpounds are discIQ§§g in U S Patents 3,159, 581,
3,213,030; 3,422,021; 3,422,137; 3,400,176 and 3, 400, 148. Exanpl es of .-

nonphosphor us, a1d?n%.smliea£&“1meerx&a@@emm¢wm asdm&ewsseal UG SL RoNBhe.

bi car bonate, ses U|car bonat e, tetrabor 8e%§$¥ gte d silicate
having a ol e Pel30e0%% & dsrympely k%ﬁlaﬁetbﬁsus% et 19 0.5 to "
about 4.0, preferably fromabout 1.0 to apeuferdedt. systfetiic wairgstaoling! e,
nonPhOSPIOr . SHARRETEAHES0R SR B0 LAy IR alaragien U
pol ycar boxy!| at erderathe mhgnw:ms(yZeos it dhaesl 1teE£a|&b) candf Zendipack: at e
and pol ycar boxyq ajf é‘bhk%"l; Frefer?@d enﬁ"u&uﬁéﬁ% §ﬁ@'é¥?ﬁtaﬂ%@sﬂt}dﬁho-

lithium anmon I tuted aIt et hyl enedi am ne
tetraacetic acF{jﬁcFE r}P“ F'?:geaﬂ’?ﬁe" S% SC| d, mellitic acid,
benzene [err] boxylic acids, and citric acid. 5 : Hi ghly prﬁférred

pol ycar boxyl ate buil ders ar ' tent No. 3,308,067 to
Di ehl, issued March 7, 196551%5{3&235{@) fx“& ude the water- soluble

salts of htho- and copolyners of allphatlc carboxylic acids such as naleic
acid, itaconi Cykeriedn xmsamm @bcml 20 tBUéWultCSULOespe’iﬁhmy aBewd 2r¢ acid, \'J

CL X acon o 201 AnHh et NLRRRE® O Rty PR AT B’ Dol o
i ssued March ther9§'®ubd}heﬂk&ief wiethly | Mmmeosodluhﬁtmme:poamwm
car boxymet hyl - phosphates,  polyphosphates, phosphonates, polyphosphonates,
15 carbonates, silicates, borates, polyhydroxysulfonates, polyace-
' tates, carboxylates, and polycarboxylates. Preferred are the
B alkali metal, especially sodium, salts of the above.
Specific examples of inorganac phosphate buildérs are sod1um'
and potassium tripolyphosphate, pyrophosphate, polymeric metaphate
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,l-diphosphonic acid, the
sodium and potassium salts of ethane 1l-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.
Examples of nonphosphorus, inorganic builders are sodium and
potassium ~carbonate, bicarbonate, sesquicarbonate, tetraborate
30 decahydrate, and silicate having a mole ratio of'SiOz to alkali
metal oxide of from about 0.5 to about 4.0, preferably from about
1.0 to about 2.4. . 3
Useful water—soluble, nonphasphorus organ1c bu11ders include
the various alkali metal, ammonium and substituted ammonium
35 polyacetates, carboxylates, polycarboxylates and polyhydroxy-
sulfonates. Examples .of po1yacetate-and polycarboxylate builders



15 oxynal onat e,
~hoxyl at e,

" car boxymetHyl oxysucci nate,  ci s-cycl ohexanehexacar =
ci s-cycl opent anet etracar boxyl ate phl orogl uci nol trisul- fonate,

“wat er - sol.ubl e pol yacryl ates (having nol ecul ar wei ghts of" from about 2, 000

to abou-t,,‘ 200, 000 for exanple),
vinyl nethyl et’her or ethylene. 20

Ot her suitabl e pol ycarboxyl ates

are the pol yacetal carboxy- lates disclosed in U S. Patent 4,144,226, to

Crutchfield et al.
Crutchfield et al.
can be prepared by bringing 25 t oget her under pol ynerizati-on conditions
an ester of - gl yoxyPr¢ gg

Fssued March 13, 1979, and U. S. Patent 4,246,495, to
, issued March 27, 1979. dhése pol yacetal carboxyl ates

¢ dSafirm RAtasEium; oL ithium, nanmoade® . and Tisubsti ted

resul ting polyacet ahmondumozaitst Qfe&thﬂehédifah% aéétﬁ&i&‘hé Oa@'fﬂemn%‘hhy r-1-

epl yror - oot ont ORI 2 B ARYRANE SR, FELURY S5, BoVRRR -

~and addb@P‘)‘r‘dCaaCsidHaodanﬁttﬂQalaézd useful detergency builder

depol yneri -
salt, 30
rraterials

Pat ent No. 798, 856{’} e?ug‘ﬂ;

aresthe ' Seﬂﬁjﬁﬁ b Ha redcg@mii'ﬁgd}(gi‘% b ?ktﬂﬁ@d arl mﬁp?@hdiﬂ

seeded bui | der
cal cium carbonate having 5 m cron part icle (gugireﬁgremg]g fhclide Ninst W

sodi um sesqui car bo um_car bonat arti
di aneter of 0.5 ni g‘?‘é"ﬁée 56“% 'y %% Xt u% ds Z’G‘Eﬁ §e§3 'Egﬁﬁoﬁ%&bexm&
cal ci um hydroxi de #eifsnguch parmaleie desre’tfacomifc ect)i]. mesaconjc acdd A fAmdrit

Wt. mixture of j@odaga, Cé’édfh(iﬁ?é %c1§0@ht'ﬁcﬁh*rﬁﬂaﬂ?& @nd"feth mrehlm daec gaving

B T it She P e R hx@m&sé??{siﬂtss

as

Ot hep opt i onal
of the "present"
l'evel s for use
- 15
- 20
25
3
35

partrcle di anet
|ngred|

ch:sedt fony.S.i ﬁatedﬁeﬁr.?tb.ﬂ%nto obizhl 10ssuedr Marshi 28|, 1 $9%3J
(i.e., from O about 20%,

‘Other useful builders are sodium and potassium carboxymethyl-
-oxymalonate, carboxymethyloxysuccinate, cis-cyclohexanehexacar-
boxylate, cis<cyclopentanetetracarboxylate phloroglucinel trisul-
fonate, water-soluble polyacrylates (having molecular weights of
from about 2,000 to about 200,000 for examplie), and the copolymers

- of maleic anhydride with vinyl methyl ether or ethylene.

- 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 polyacetal carboxylates can be prepared by bringing
together under polymerization conditions an ester of glyoxylic
acid and a polymerization initiator. The resulting polyacetal
carboxy]_ate ester is then attached to chemically stable end groups

- . to stabilize the polyacetal carboxylate against rapid depolymeri-

zation in alkaline solution, converted to the corresponding salt,
-and 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. | :

Specific examples of such seeded builder mixtures are: 3:1 wt.
mixtures of sodium carbonate and calcium carbonate having 5 micron
particle diameter; 2.7:1 wt. mixtures of sodium sesquicarbonate

and the copol yners of mal ei ¢ anhydride with

I ¢ éxanpl es
t° Riehly e’§5lé¢d %GFMQ)-CAP%nat e and

-" -



i ncl ude solvenb& bl eachi ng agents, hleach activators, soil-sus- pendihg
agems, -ctorrosion inhibitors, dyes, fillers, optical brighteners,
germ ci des, pH adj ust'i ng agents (nonoethanolan1ne sodi um car bonat e, sodi um
hydr oxi de; etc.), enzynes, enzyne-stabil- 15 I zi ng agents,‘,perfuﬁﬂh
fabric softening conponents, static control agents, and the |ike.

Det ergent Fornul ations G anul ar fornul ati ons enbodyi ng the detergent _ |
conposi tions of-206- the present inventiog can be forned by conventional+
techniques, i.e., by slurrying the i ndi vi u conponents in water and {hen

atom zi ng and sgﬁ@)@a@{wmngaﬁbgqatngtx@“ ?la’r‘tttﬁg e§¥rp@t‘”0°§el€f'rg%§,y

granul ation of I ngre t1ons_ pr
conprise from 20:1 wt. migtuges of SOd’B!J%Q?GU&ag‘é?ﬂatguFNa@a oium hydgexide -

usual I'y ani oni Cha\HlngUd %af‘@fd'fé' @ialn@aér RFLP Ui RikroA§ Gt £1[SNL wEOMARSHR ONS
can be built or unbu t hese .co ns conventional - |y -
contai n appr oxi Lé)""’iS‘:atr °ﬁ%‘t6?d3|" f‘f‘gﬂ?g df?%r?\’bmtq_‘]”%o}"a(y %r‘?

organi c bas® sup&rtés]a diemeter af 5, mbrons| - al kanol am ne, a 30

neutralization systemsuch as an alkali metal hydroxide and a | ower

pri mary al cohol such-as ethanol or |300ropanol and apprOX| mat e7y 20 to-
80% wat er . Such conposi ti &t8en Ut fnIngredients singl e phase

IBI qlwt dls of IdO\C/iv ;/I scosuéryoﬁmapxwaéﬁlentslb%1w cﬁﬁfbelﬁﬂélt?@tisﬁl laét?ﬁfﬂt 35 -~
ui i quid deter ons_can Si e -
li qui ds gr ovi deWWpﬁa?éﬁoﬁgnptfﬁs %f’ r "555'6? Emﬁ"fi%f"l nPn nE '{‘ﬁg 'Tﬁqﬂ'%'r e at
its level U uset-estshldbhed i tpMeds donvesei 6ha.|.y fromt & nt010ahcmt2£2%) pt al
surfactant, 10 %1380 daiiy hﬂf’sr mbiéhﬁga géht‘ir 961k ?{hoﬁetﬂgt@%’“ 20113559 10% -

S 0 hth’

of a hydrotrope system .an pe al so

a | ow vi scosi t yPRIAIBI+ 3IBNTSs 16 TOEHN pgﬁ“k@ia‘?'%['er‘ib]e)s’ fiI%EFTg I?R:FJF%I

det er gent's i ncobpighteners, Cgapmitddes, tghitadjostinetagententmmsethanblantae ( or

level s of buil dgfysym carbonate, sodium hydroxide, etc.), enzymes, enzyme-stabil-
15 izing agents, perfumes, fabric softening components, static

control agents, and the 11ke.: o

."

Detergent Formulations :
Granular formulations embodying the detergent: composit1ons of
20 _'the present:1nvention-can be formed by conventional techniques,
i.e., by slurrying the individual components in water and then
atomizing and spray-drying the resultant mixture, or by pan or
drum granulatidn of the ingredients. Granular formulations
_ preferab]y comprise from 10 to 30% detergent surfac- \./

25  tant, usually anionic. Lo
L1qu1d formulations embodylng the detergent compos1txons can
be built or unbuilt. If unbuilt, these compositions conventional-
ly contain approximately 15 to 50% total surfactant, from 0 to 10%
| 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
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 v1scos1ty (approximately 100

to 150 centipoise at 75°F).

3 Bu11t Tiquid detergent compositions can be in the form of
single phase 1]qu1ds provided that the builder is -solubilized in




t hat cannot be conpletely dissolved) can al so conprise detergent o
conposi i ons -of the present invention. Such |iquids conventional |y enploy
Viscosity nodifiers to produce systens having plastic 10 shear
charactigyi stics _ _
separati'on or solid settlenment. Near Neutral Wash pH Detergent Fornul ations
Wi | e the det.ergent conpositions of the present invention are operative
wi thin a wi de range -of -wash pHs (e.g. from abaut 5 to 15 about 12),
e particularly suitable when fornmulated to provide a near
neutral wash pH, thee.mixtureniati ditsplieed] faforasabousuch. 0 igwidsbaotventforal 1 4

they . ar

concentr
Near neu

ation of

to muintain stable dispersions ‘and to prevent phase
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defi ned;
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15

20

prevent p eparation or solid settlement,
Near Neutral Wash pH Detergent Formulations
While the detergent compositions of the present invention are
operative within a wide range of wash pHs (e.g. from about 5 to
abqut 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 formulatjons are
better for enzyme stability and for preventing stains from set-
ting. In such formuiations, 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 neutral wash pH detergent formulations are

- ‘disclosed in EP-4-0095205. ' These preferred

25

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-

30

35

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) quaternary ammonium surfactants having the formula:

20003 1rRb(0R3) 1.R5n k-
[R(0R™) JR*(0R%), J,RN"X

-
I



"5 [err] wherein R2, R3, R4, y and X are as defined above: particu- tarly’

- preferred are.the C8-Cl6 al kyl pentanethyl et hyl ene- 10 - di am ne .

chloride, brom de and nethylsulfate salts; (iii) am ne surfactants having
the formula: [err] 15 : wherein R2, R3, R4, R5 and y.are’as deffted
above; particu- larly preferred are the [err] alkyl dinethyl” am nes; (iv)
di am ne surfactants having the formula: - [err] 20 wherein [err]
and y are as defimed above; particu- lanrlgy_preferred are.the [err] al kyl
di et hyl di am nes; (v) anine oxide surfactants having the formula: 25-.

[err] wherein R gieheiff4R’ Roedti R ,ared  ag’deki nad gbare: apapkemusir Ly
preferred are the % g yIdrnethyI ami ne oxi des; and ;
(vi) di(amne OXI& §¥§ tfactants having the fornula [err] 35 . }
_wherein R2, R3, R4, R{ivhdiguateenary deaimnumdxmabcsuefaqtaetsar reaviage the _
- Cl2-C16 aIkyI trrneth Eﬁ&“ ytene di (am ne oxides) and =~ -29- (c) from -
about 5% to about 40% by merght (preferably [err] to [err] about 30% by

wei ght, ahd nost prefer frogt out 10_.to _20% wei ght) of a fatty acid
cont ai ni ng from about [n )a]{ca (m&) 9?{ am ;é(nﬁmg%p fex ly a[err]
saturated fatty acid or m xtdi hereof); the ‘i0 of the
anionic surfactant to th co§ur 4factant bei ng at | east 1 and preferably
from about 2:1 towbénedn ?0. R, Rch yeangoki arieoes déﬁmeﬁri#weabbgfrtﬁont- aim

from about 3 to larly preferred are the Cg-C, alkyl pentamethylethytene-
10 diamine chloride, bromide and methylsulfate salts;
(ii1) amine surfactants having the formula: o

2,003\ 1radraady 105
[R®(OR )y][R (OR )y]R N

15 wherein RZ, R3, R4, R5 and y are as defined abbve}_particu-
larly preferred are the C;,-C,. alkyl dimethy! amines;
’ ~ (iv) diamine surfactants having the formula:

[RZ(OR-3)y][R4(0R3) y]NR3NR5[R4(0R3 ),]
20 ' |
wherein Rz, R?, R4, R® and y are as defihed:abovegiparticu-
larly preferred are the CIZ-C16 alkyl dimethyl diamines;
(v) amine oxide surfactants having the formula:

s [R2(0RY) i (0R3) IR°N—0
3, R4, R5 and y are as defined above§ particu-
larly preferred are the CIZ-C16 alky1diméthy1'amine:oxides;
_ and - _

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

wherein RZ, R

2/np3 4 3. 3vpdSratiand
[R(0R%), J0R(0R%) INR*RS(R*0R%), ]

35 wherein RZ R3, R4, R® and y are as defined above; preferred

are the C,,-C, o alkyl trimethylethylene di(amine oxides) and



about ~15%"by' wei ght of an-ethoxyl ated al cohol or et hoxyl ated al kyl 10

phenol (nonionic surfactants) as previously defined.  Highly
preferred conpositions of this type also preferably contain fromabout 2 to
about €10% by weight of citric acid and m nor anounts (e.g., |ess than about

20% by ei ght)- of neutralizi'ng agents, buffering agents, phase regul ants,
hydr ot ropes,. enzymes, -enzyne 15 stabilizin? agents, polyacids, suds
regul ants, opacifiers, anti- oxidants, bacte ?C|des dyes, perfunmes and -

bri ghteners, such as t cLd d U. nt. 4 8 rrat
al ., issued August .25, 81 t Sit ns.
855 FEROAE 5% b alowE e by 88 ol il T o
20 aboutA38%r by rwgiqht,t aed mosd cpneferabdyt feam Ibmltf 301 tmiz9g by -
embodi ments il ust uamyt/lbu? 8 faff dcill tbAkhiRing UFAT AB6UL cmms'atbbgeszz)f
t he present |nvent|o ranyl ar d%t,lerag%nt EO”EOS'UOJ‘ | S, as
Conponent : arbon atoms {preferably 10-%14 aturate faw a%cggr mixcure
[Corrp]ouh;:IKO}c .E>r<]arrp| &h&eof), the mole ratio of the anijonic surfactar;tl.tﬁ Eheli dour-
err] al kyl et hoxys €3\ Y,
benzene sul fonic a%‘%&m being at least 1 and pgef% ar%?yaf %%)4"{%??\5%5%8% 6)
0.5 Sodi um t ol uene28td f onat e

Sodi um tripol yphosphat uch compositions also preferably contain ﬁ%mgagggt ugn to
car bonat e m.si ||

5 8 Mnors and wat @pout 15% by weight of an ethoxylated alcghol or ethg y]ated gjﬁﬁ;o )
The conponent siar e pheittdd (ropéomier surtfactants) nwsuspreviousdyt aleFIned.f orihighiy

?ﬁg?g;g Sl)?rr%/h\ggl);g%ﬁdr@ea r@b@g&ﬁrﬁ%ngrdfe%%? 13;@ E;?J P?gg)‘gﬁw c%ﬂtam from
tituted theref@pout 2 30 abqgﬁbé@ﬁ RynweTght aﬁdcmmczwd and mimpqua@punts
det gent conposi t i(@Ig. ,anesestha |abeet 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
Auygust 25, 1981. :
Specific Embodiments of Detergent Comgos1t1ons
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 follows:

Component We. %
N 25  Compound of Example 2 _ L 1.0
Sodium C14 C15 alkylethoxysu]fate 10.7
C13 linear alkyl benzene sulfonic acid . 4.3
ch'C14 alky]polyethoxyléte_(s) ' 0.5
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 thecompound of Example 2, the compound of
Example 1 can be substituted therefor.



- Conponent R ) W, %I T

~Quat HVDA of Exanple 2 1.5 1.5 .
Cl4- C15 al kyl et hoxysul furic acid _ 10.8 - 257,

[err] alkyl pol yethoxy (2.25) sulfuric acid - . ''10.8 [®Fr]

| i near al kyl benzene sul fonic acid 7.2 CT7.2-[err]

al kyl trinmethyl anmoni um chl ori de _ 1.2 1.2 [err]

al cohol pol yet hoxyl ate (6.5) -30 - 6.5 6.5 Coconut

fatty acid . - .. 15,0 . 15.0.30 Gtric
acid nonohydrate . o Embodlments I1 and &19 4.0

Di et hyl enetri am ne pentaaceti c-act? 0.9
Protease éfzyme Liquid detergent conposxtwns are as foﬂowsd 8 0.8

Anyl ase enzyn&omponent . 0.3wut. % 0.3 -
Monoet hanol am ne : ' : ' 13. 1 _ ﬁlo 35

Tri et hanol am ne _ : 3: ~0 Sodi um
hydr oxi de Quat HMDA of Example 2 - 1.2.0 1.8 1. -

Pot assi um hydroxige a1kyleth 1furic acid - 10.8 2.8

1, 2- Pr opanedi oll4 15 alkylethoxysulfuric 5.0 5.0

Et hanol 25 C14 C,5 alkylpolyethoxy (2.25) sulfuric acid 3 ¢ 10780 Sodi um__
formate - linear alkbeenzene sulfonic acid. 1.0 7.4.0 5 7.2S0di um

t ol uene sul forl,‘a}l3 Kyl t thyl hlorid 5.0 M nor,s and
water alkyl trimethylammonium chlorides| ance to 108-&nbodi et m is
pr epar ed by a bn% taﬂeo!mirrpmhemhmtﬁeget(lﬁeﬁ)w t h conti nuo@isb m xi nd. 5| n the .
foll owi ng ord I clear liquid: a paste premys @f the J
al kyl benzene gttrJI @Jnﬂocggggc 9 100 parts of the sodi um Fl dr OXI e \J

or opyl ene 3§ y&Gtriadgis monghydratef the et hanol : a paste Brémix ofé-Phe

al kyl pol yet homsuﬂ:imaermhﬁb pénfaaeatis a@fidt he sodi um hygrgxide and. 3.1
parts of the % al cohol pol yet hoxyl ate; prem x of oet ha ol am ne,
triethanol - am'R %ﬁ‘?d Pt eners, 1.5 parts potassi um hyd? oxi de l§a| ance
of 15 the etAmyhade eozymei c acid; formate; 1.4 parts pot Gss_l um hyd3oxi de;

Monoethanolamine 136 2.0
'35 Triethanolamine | 3.0 “ 4.0

Sodium hydroxide S - 2.0




- e— -

fatty-acid; pentaacetic acid; al kyl  tri met hyl ammoni um chl ori de; adjust pH
to-about 8.4 with potassium hydroxide, water or citric acid; enzynes; Quat

HVDA LSO% aqueous solution); and perfunme. Enbodinent I1° can be prepared in
a simNmar manner. Enmbodiment 1V A liquid detergent conposition is as

foll ows: ‘Conponent ; W. %
Conmpound of Exanple 2 ' 1.0 Sodium C12

al kyl pol yet hoxy (3) sulfate %ﬁ 6 Cl2-Cl3 al cohol

pol yet hoxyl ate (6.5) 23. 4=Nbhéset hanol ani ne

2.0 Et hanol - ' . 9.0 Gtrjc,acid
nonohydr at e Potassium hydroxid.e 0.8 Mnors and water 278 .
Bal ance to 100 Thd,2efnopamadisl are added together with contidubus nix§.0g to .
formthe conpositig@Ranail NSt ead of the conpound of Exanple 2, hhe co und
of Exanple 1 can lggngnuob]stitut ed therefor. - 3.8 er'a-SZ -
Clay Soil Renoval A8diym RREWa3$8siti on Properties of Various EtlhBxyl at dd0
Quat er ni zed Asi neSodiunbEtpRidnaesi1Zbnddat hod 1. Clay Soil Rempgal C ay soil
removal conpari so?ﬁ wer e ﬁon ucted in a standard 1 liter Terg?torreéoer

enpl oying water of '7°Gt AP WR4Fhness (3:1 [err]) and a tenpP@lHG 0 109
100F. Soi l ed ‘swat cHimbodimest Wak Hsd prepareé Bieragdingreher cdmpondritsnitogetber and
“rinsed twice with Qi dnes : ) : L"
pol yest er/ 35% cotw\t?,gﬁn,e&gleinn §‘fd§1bx:?ﬁé, q\‘i‘/agﬁe 3%5%{ I?graﬂ%ﬁ?@v\gﬁ‘ﬁg; qﬁﬁ%re :
swat ches were 5 i ldReld:pp Paskenaceniy of zEheynafikydbanzepe | 86l 9916 #idmg0ih an

aqueous sl urrygof pastsilofchivy sadiuns hpdeoxideSipirbpylenkegl yicol ; anaVva, 3t bertsaber .
The di pping and bei:hhngthvﬁgl,r P %%E?éj p‘r}ngneo%' the alkylpolyethoxysulfuric acid,

e 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

1S  the ethanol; citric acid; formate; 1.4 parts potassium hydroxide;
fatty acid; pentaacetic acid; alkyl trimethylammonium chloride;
adjust pH to about 8.4 with potassium hydroxide, water or citric
acid; enzymes; Quat HMDA (50% aqueous solution); and perfume.
Embodiment II can be prepared in a similar manner.

_ Embodiment IV
A liquid detergent composition is as follows:

Component | Wt. %
Compound of Example 2 1.0

L Sodium C,, alkylpolyethoxy (3) sulfate - 12.6

C;5-C;5 alcohol polyethoxylate (6.5) 23.4
-~ Monoethanolamine _ 2.0
Ethanol ' ' 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 compound of Example 2,
the compound of Example 1 can be substituted therefor.



.One wash enpl oyed 2000 pp&ref a control . liquid detergent conposition

containing the follow ng surfactants: Surfactant Amount (%)
Sodium [err] al kyl ethoxysul fate 10.8 C13 li near aIkbeenzgge
sul f-oni c- aci d 7.2 [err] al cohol poly- _ethoxyl ate (6 5) <

6.5 [err] alkyl trinmethyl- amonium chloride 1.2 A ‘secomd wash

used the sane detergent conposition but also containing an-

et hoxyl at ed quaterhized anmine at 20 ppm 32Nei t her conposition contai ned-
optical brighteners. The product mashes appr oxi mated a conventi onal
home use laundry sit&3ay5ieil Removal/AnbinRedepasitiemLrepanties ofwere dried in

a mni-dryer. The swat Chesvaws& Gt%aﬂﬁf 0u£Lerniizef RATnasashi ng on a :
Gardner Wit eness . net.er t'{'TQTT [3] a, an coor di nhat es. VWi teness
(W was cal cul teéé&ﬁﬂﬂﬂ&iLgEEl#ﬁ;r] The clay soil rempval perfornance of

each detergentlconfbay tSoDh Remgvalet ermi ned by finding the difference in
whit eness Torr] DCEPAP sBi1 renoudfdofbdisolSBreaifuctedl i oM iEaddipgCy oo

in clay soil renpva or mance O Sl - I on contaln
et hoxyl at ed qubt@"nl"ieé'ﬂoﬁﬁﬁeﬁér wasp layiBgr eaters pfie 7d|smaén ehéedneﬁsmaal ues’

[err] relativecid.uyE )COa”Hdroé cenpaesturelOf 100°Fi ONSoled ARhtcHIgd@Epsi tion
Anti -redepositi

d A
M ni washer (Amsmgﬂp?'gg g%(?)rgﬁtgr'ﬁ{?{ar 8%2@%&3‘6‘8 Igﬁ?& H"SEdp(%“” MR e,

water (7 grain hardness) at 70°F for 2 minutes.
65% polyester/35? cotton blend fabr1c was used for the
swatches. The swatehes were 5 inches by 5 1nches in size and were

B

soiled by dipping in an aqueous slurry of locaT clay and subse-
quently baked to remove the water. The d1pp1ng and baking was
repeated 5 times. !
One wash enployed 2000 ppm of a control qud detergent
'compos1t1on containing ‘the fo]]ow1ng surfactants: -
Surfactant Amount (%)
Sodium C14?C15 a1ky1.
ethoxysulfate - 10.8
C,3 linear alkylbenzene
sulfonic acid 7.2
CIZ-C13 alcohol boly-
ethoxylate (6.5) 6.5
CIZ alkyl trimethyl- o _ : \;)
ammonium chloride 1.2 ’

A second wash used the same detergent composition but also
containing an ethoxylated quaternized amine at 20 ppm. Neither
composition contained optical brighteners.. The product washes
approximated a conventional home use laundry situation. After
laundering, the swatches were dried in a mini-dryer.

The swatches were graded before and after washing on a
Gardner Nh1teness meter read1ng the L, 2, and b coordinates.
Whiteness (M) was calculated as:



t enperature of [err]. Test swatches were washed for 10 mi nutes and 15

. _rinsed.twice with water (7 grain hardness) at [err] for 2 minutes. -After
the AMWpots were filled with 6 liters of.water each, the detergent
conpos4stion to be tested (control or containing 20 ppm et hoxyl at ed

guat ernhi zed amne as in clay soil renpoval test) was added and agitated for

2 mnutes. A background soil m xture 20 (200 ppmartificial body
soi |, 100 ppm vacuum cl eaner soil and 200 ppmclay soil) was then added and
agitated for an additional 3 m nutes. Theée™5 inch square test swatches

(50% pol yest er/ 50% cot tion T-shi,rt 4 erial) were then added, along with two
80% cott on/ 20% pol yest e terr—#—d—eﬁs and two 11 inch square swatches 25-.
of 100% pol yester knit fabric. 7(Gthe 10 m nute wash cycle comenced at thi's
poi nt. Fol | ow ng l,NS8: LY, t ed. . o

- dryer.  Catiner ned Loaenbval, Brtdaany e Hath HGriod Cobpdt s ton

det ermi ned for . t Kas tdeteemingd by fhedingsthe Ahf?erﬁéﬁﬁaﬁﬂs\"’ﬁt@ﬁe@o( W) betore

per f or manée (ARDandvaFtéFe@skfigcadated according to the fol | owi ng equation.
ARD = 7L2 - 40Lb 700 Th RD,val ues f,pr the three test swatches were then
averaged. 35 The iné v"ervemfteirn' befaredeposi ti on perfornmance of the
conposi - tion cofiheiimpngvemieet etrhaigy soddl cpraval rperédrmance cofivcthe- oemposied as

- 34 - the diff A i + —— -
composi tion. B - Tt conCa it Qe Ehoxpdted, Serifreiahll Y meBturedss
removal and anti theddfference in  WyaivesoRapby fé}mﬂéet%ﬁh%d:ﬁf“éﬁé EPTROSY T at ed

quat erni z&d am ne$ori.s shown in the foll owi ng Table: Am ne * Am ne
Degr ee of Quat, ** . M W Et hoxyl ati on G oup
[ery] [err] E AnI¥%degosit1on . :

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 detergent composition to be tested (control or containing 20
ppm ethoxylated quaternized amine as in clay s0i1 removal 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%
g, cotton/20% polyester terry clothes and two 11 inch square swatches
25 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



EDA - 60-- 12 - [err] 8.3 - 10 :
24 = - 9.5 - 42 9.1, - PDA-*

74 24 -~ [err] 8. 5. - 19.4 HVDA . 100

3 [err] 1.2 - - 6 _, 4.6 . 1%7 15
12 5.0 - 24 9.4 - -19.8
35 6.7 16.8 24 [err] 8.7 7 -
24 [err] = . 7.3 - 20 34 -

24 . 8z 6.8 . -, P\VD. - 9

[err] the difference ) in gARD-ppaluey %@Rédi’fsﬁtﬁé? Py the control

propy!l enedi amicospositth®n = hexanet hyl - enedi ami ne, PVDA = _ .

1, 3-bi s- (N-norgohi tdgtoRefyiepane, [err] =nethyl, C4 = butyl, Bz = benzyl.

For conparison, F _ qﬁyeth |l ene ﬂly ol haying MW of 6000) has a 2W
val ué of 4.9 and aNeeF$3ulVaIfyamotessing the ciayragdl (remavakasd i - Biposi ti on
comﬁr: sing: (agoshtiom pérformaric by mwd(ijﬁ 'te(tﬁoxyltaoai %ﬂhﬁg{rn&?é@fﬂnﬁnest is

agphol ytic, z rd o : [ . detergent surfactant or m xtures

t her eof ; and'?%%&ﬁﬁgnghgSg?pgﬁgédggngeight of a water-soluble caticoic .
compound havi rfpige dy soi Amirgrovallegned ofedefuat t**on properties sel ected

from et hoxyl atggecat i oni ¢ gi ani rEhok@Mithisn t BPodP” MUYR2y[ er r] /Rngyhecei.n- M
is an Nor N ggnm; each'BIZ‘i S aﬁv‘%ﬂmr ; and‘gr—l'east ome fterr] i.s
an [err] group; erein f rr] is [er al kyFgne, hy rdxal kyl éne,

: R ) 9.5 . - -

al kenyl ¥he, 24 _
82 9.1 - T
A 74 24 ¢, 85 194
HMDA 100 3 c, Lz -
| . - 6 | 4.6 177 ;
15 12 5.0 -
4 9.4  19.8
35 . 6.0 - 16.8
2 ¢ 8.7 -
| . | 24 Cg 7.3 -
20 - 24 Bz 6.8 -
PMDA - s - 16.8

*EDA = ethylenediamine, PDA = propylenediamine, HMDA = hexamethyl-
enediamine, PMDA = 1,3-bis-(N-morphilino)-propane,
"""C1 = methyl, C4 = butyl, Bz = benzyl.

~ For comparison, PEG 6000 (polyethylene glycol having M.W. of
6000) has a A2W. value of 4.9 and a AARD value of 8.9.




aryl ene or aI'karyI._ene,m or a [err] oxyal kyl ene noi ety having from2 to
. 20 oxyal kyl ene units provided that no Q-N bonds are formed; each RZ 1S

€1-C4 al kyl or hydroxyal kyl, the noi et?y 5L-X or tw [ m-
the maj ety [er(], wherein A is -0- or [err], r is 1 oﬁ!@wmmmmﬁuﬂﬂland
r + sigs 3 or 4. each-Ris ferr] alkyl or hydroyal kyl, eyly wheshokety
-L-X, or two [ergilaemsone [err] and [err] together formthe noiety [err]
each X is a honionrc-group i ndependently selected fromH, [err] alkyl or
hydroxyal kyl ester ardgeetgent abdkydsbeidhydeoxymikingether groups; each L
i's a hydrophi licg)3iém QeNEs T5& My wéidhteoh el pondpniky RBHNIfei ety [err],
wherein [err] is [err | Kyl ene, aychr | , | gromO to 5 nis
a nunber of at.| easP“%"‘@ch' m%%efg%ﬁﬁggxn%ﬁgtggi :erer?éagggneﬁtri ses at | east 50%
by wei ght of said _p@qutahkprem%tb}‘?r@fi?sa‘ii when [err] is [err] and
is 0 when Mis N AdipdUbs/ak ent nunber of counteranions.
2. The conpositi 63?%%5P%%&§ﬁgt®gm{#@ﬂp&th&@l&} sdlferr]
al kyl ene. 3. The conp&'?f‘ﬁ'gﬁ ‘fﬁcl @al m.dz C arac;eri zed i y&t Ris
hexanmet hyl ene. 4. Theemoual/@stiiredepasisign SYORETY ?%sff?t(?ﬁar acterized in
that each [err] is %&&dt&w@i@aﬂmm&mm feemalatet hyl . 5. The
conposition of any o I'ms 1-4 characterized in that [err] and each Jerr],
are an [err] group. 6. The conposition of any of Clainms 1-5 characteri zed
i'n that the noiety [err] corrpriggs %g | east 85% )vveiRéht of said

L

pol yoxyal kyl ene noiety. 7. The(ﬁl a{) ition of am

§ Gagns 1-6
characterized in that mis Q- -R*4Ns -bitX | ‘Anst Rl‘i‘.’% ":l _al An,
- ' ! LL L
. L h R
(% X X XX X
' or
3 3
R%), (R)
- (g,z).gx_;qz_gz A
(X‘L‘)z- '2

R

whereian isanN+orNgrwpg eacth isanN+or

N group, ard at least one M2 is an N' group; wherein

R" is C,~C), alkylene, hydroxyalkylene, alkenylene,

arylene or alkarylene, or a cz-c3 oxyalkylene moiety
having from 2 to 20 oxyalkylene units provided that no
O-N bonds are formed; each R° is ¢,=C, alkyl or
hydroxyalkyl, the moiety -L-X, or two R together form the
moiety -(Giz)R-Az-(G'Iz) o= wherein A2_ is =0= or
-Q-Iz-, rislor2 sislor2anmdr + s is 3 or 4; each
R is C;<Cg alkyl or hydroxyalkyl, benzyl, the moiety
-LX, or two B> or one K® and R together form the
" modety "%):'Az'(mz)s" each X is a nonionic group
" independently selected from H, C,~C, alkyl or hydroxyalkyl ester or
c1 - alkyl or hydroxyalkyl ether groups; each L is a
hydrophilic chain consisting of -the polyoxyalkylene moiety
-C(Rso)m(aizcazo)n]-, wherein R is C,~Cy
alkylene or hydroxyalkylene, m is from O to 5, n is a

number of at least 6 such



8 The corrp05|t|on of any of CIamsl?char—aet—eH—zeel—a—n—t—ha{—Xls H or ..
met hyl ether. 9. The conposition of any of Clains 1 to 8 characterized in =

that it conprises fromO0.1 to 10% by wei ghﬂl“mﬁlml"mﬁ I”“E corrpound 10.
. The conposition of Claim9 characterized i ~from.2{fo 3%
by wei ght of said cationic conmpound. Qﬂp The 5onb05|t|on of any. %ot O ai ms

8-10 characterized in that said detergent surfactant is sel ect ed from
noni oni ¢ surfactants, tl'ahltha moiatyf a(ﬁ'g )QII" mmmsaathmsuf ." The

conposi tion of any of QI %x&n% %ﬁ o gné%&e& éuﬁ Iier

conprises up to 80%1:32 Ofn u
is N and is 0 when is N; and an represents an -
equivalent number of counteramons.

v

2. Thecomposifion of c1a1m 1 characterized in that r is

z-c alkylene.
3. The qomﬁbs'xioﬁcf Claim 2 characterized in -.that Rl' is
hexamethyle.ne. ¢ ——

4. 'meaomposnon of any of Claims 1-3 characterized in that each

Rz is methyl or the mo:.ety -IL~X ard each R3 is methyl.

5. 'I‘hea:mpt_)s'ﬁ.on of any of Claims 1-4 characterized in that M-
and eachm2 _areanN+ group.

6. Thewnpaitionof any of Claims 1-5 characterized in that
the m01ety -(CHZJnZO) - comprises at least 857 by
welght of said polyoxyalkylene m01ety ;

7. Theompsition of any of Claims 1-6 character

ized in tha i
Oandnlsatleastlz tmis

' 8. 'Ihemnposmonof any of Claims 1-7 charact

erized in ¢ i
" H or methyl ether. : hat X is

9. The composition of any of Claims 1 to 8 characterized in W,

that it comprises from 0 1to J.O% by weight of said cationic
compound. '

10. The composition of Claim 9 characterized in that it
- comprises from 1 to 3% by weight of said caticnic compourd.

- The composition of any of Claims8-10 characterized in that
said detergent surfactant 1s selected from noruomc
surfactants, anionic surfactants or mixtures thereof.

12 , The camposition of any of Claims 8-t characterized in that

it further comprises up to 80% by weight of a detergent
‘builder. |




