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P
rel ates to cationi ¢ conpounds having .5 cl ay-soil '
remyal/ anti-redeposition properties wher = used in det er gent
con’po’svtlons A.particularly inportant property of a detergent conposition
is its-ability to renove particulate type soils froma variety of fabrics
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- calcium) which are positioned between and hold together the negatively
charged | ayers. A.variety of nodels can be proposed for conpounds which

woul d* 15 have clay soil renoval_pcroperties. One nodel requires that the
conpound have two distinct charact erjStifS, fi rst is the ability of

t he corrpound to adsorb onto the negatrve ctar ged a rs.of _th ay_. s
particle. The second iEhet nee%btlmp} igationereld Hulfy & g}f’@é aﬁ@wﬁﬁ&” ¥a¥1ng
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particle loses its co esive force 1and can be renoved in the wash water. One
class of clay-soil | CEPIBLLO8S- whi ch appears to work accordin

0
this nodel are the pblgaetim»dyrhzwmpoeiram&npmpsntx aft andetegoeny sewsqﬁm"
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butl ders); U S:' Pat A variety of models can be proposed for compounds which would
15 have c1ay soil removal properties. One model requires t_hat 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 abﬂitx of the
compound, once adsorbed, to push apart (swell) the negatively
20 ‘charged layers so that the clay particle loses its cohesive force

“and can be removed in the wash water. '
One class of clay-soil removal compounds which appears to
work -according to this model are the polyethoxy ‘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: I
e

R - ot ’(CHZ)
H3 |
30 wherein R1 is a C14-C20 alkyl group; x is 1 or an integer of from -

3 to 5; and y is from 6 to 12. See also U.S. Patent 3,929,678 to

Laughh’n et al., issued December 30, 1975 (detergent composition

containing polyethoxy zw1tter10n1c surfactant plus other detergent

surfactants); U.S. Patent 3,925,262 to Laughlin et al. issued

35 December 9, 1975 (detergent composition containing polyethoxy

zwitterionic surfactants with detergent builders); U.S. Patent
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-2- 4,157,277 to Cosselink et al., issued June 26, 1979 (4 pol yoxy-

S. Patent 4,165,334 to Gosselink et-al., issued August 21, 1979
Sulfani um type pol yethoxy zwitterionic surfactants). 5 » These :
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zwitterionic  surfactants are generally conpatlble-mnth other
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anionic surfactants poses a significant handicap where particulate
(clay) soil removal is desired. -

In addition to clay soil removal one of the other properties
mentioned in the Laughlin et al. patents with regard to these
polyethoxy zwitterionic surfactants is'the ability to keep the
removed soil ‘in suspens1on dur1ng the Tlaundering cycle. Soil
which is removed from the fabr1c and suspended in the wash water

can redeposit onto the- surface of the fabric. This redeposited

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

To minimize this problem, anti-redeposition or whiteness
maintenance agents can be included in the detergent composition.
Besides the previously mentioned polyethoxy zwitterionic surfac-
tants, there are a variety of other compounds which can be-used as
anti-redeposition agents. One class of agents are the water-
soluble copolymers of acrylic or_methacryIic acid with acrylic or
methacrylic acid-ethylene oxide condensates disclosed in U.S.
Patent 3,719,647 to Hardy et al., issued March 6, 1973. Another
class of anti-redeposition agents are the cellulose and
carboxymethylcellulose derivatives disclosed in U.S. Patent

there

>



anti-redeposition agents. One class of agents are the water- sol uble
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compounds may lack additional clay soil removal properties.
Moreover, as disclosed in the Diehl and Dean et al. patents,
mixtures of compounds can be required to achieve the anti-
redeposition benefit. To the extent that there are combined

~anti-redeposition/clay soil removal benefits as disclosed in the

Cambre patent, mixtures of compounds are also reduired.

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

It is a further object of the present'invention to provide

_corhpounds useful in detergent compositions which provide clay soil
removal benefits and are anionic detergent surfactant compatible.
It is yet another object of the present invention to provide
compounds useful in detergent compositi'ons having énti’-redeposi-
tion properties. _
It is yet a further obj'ec't of the present invention to
provide compounds usef’ul in detergent compositions which combine

both clay s0i] removal and anti- -redeposition properties

These and further obJects of the present invention are
heremafter disclosed.



25 conpounds useful in detergent conpositions which provide clay soi
val' benefits and are anionic detergent surfactant conpatible. It is yet
ther object of the present invention to provide conpounds useful” in s/ &

-detergent conposi tions having anti-redeposi- tion properties..80 -~ .- It
is yet a further object of the present invention to provide conpounds
useful in detergent conpositions which combine both clay soil. rénoyal and

anti-redeposition properties. These and further objects of the present
invention are hereinafter disclosed. 354 . 4 BACKGROUND ART U. S. Patent
3,838,057 to Bar nes et al ., issued Septenber 24, 1974, d+scloses toilet.
bars contai ni.ng : ét hoxyl at ed quasmmamunnammnl um corrpounds .

i ncl udi ng ethﬂcyga&pqi A >
taught to be usef - .
as ant|-stat|l(974and1sc§ofseentmgeagebmrs coﬂtaasengat bthqxb'hated ogmtte!rrtalrxed PEI s

have .t he forrsgt,{‘l,@l‘J ul;nerr]coﬂ,@odp(ggrel nn{eq'bﬂ}nd S %tﬁﬁﬁ%@th@' e qm&g;

nitrogen sub ent from |s a
conpati biSe arfodnethyl eqeimings C(Bﬁb&]rﬁégg’hfr et°t Besuseiivdy é"Rtﬁ? sde&e['%ﬁ“rt} al kyl
group or ‘the {@xeiN®, ldnd polymer industries, as anti-seitic Wndr edfeenihgis a

Rudki n of - af SOtEy clanscatisay st “yisParniged S richaye, e T8HRDY," 5 Voing, '
issued May 1, 1979; and Europnglcéppllcatlon 2,085 to Fmdkln et al.

publ i shed Nhy 30, 20 197 hHEL@g gpﬁnﬁthoxylated quaternlzed
polyanin%% having [err] °n : : . 3

(EO)
wherein Rl is a compat1b1e quaternany n1trogen subst1tuent' n is L
at least 2; x is from 3 to 40; and X" is a compat1b1e anion.
" preferred compounds are those where R1 is a C - CZZ alkyl group
or the group: :
15 ' R' COO(EO) -CH CHOHCHZ
where R' is a C8 - C22 alky] 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 Nay 1, 1979; and
European Applicat1on 2,085 to Rudk1n et al., pub11shed May 30,
20 1979, which disclose ethoxy]ated quatern1zed polyamines hav1ng C10
to C24 alkyl or alkenyl groups attached to one of the nitrogen
atoms useful as fabric softeners. _
U.S. Patent 3,671,305 to Brown et al. issued JuneTZO 1972,
- discloses zwitterionic monomers which form polymers used to treat
25 films, sheets,'and f11amentany materials so as to give them a
| durable, hydroph111c, anti-static, anti-soiling, soil releasing
finish. These mbnomers.have the formula:

R'
i ! -
| HyC = C(R®)-C-Z-A-(0-A) -N"-A"-R-0
30 - R

wherein n is 0 to 10; RO is hydrogen or ‘methyl; Z is oxygen or
- -NH-3 A can be a C2 C3 alkylene group (e. g. ethylene) when n is
1-10; R* and R can be C;-C, alkyl; A' is C;-C, alkylene; and R
can be SO
35 '



to C24 al kyl or alkenyl groups attached to one of the nitrogen atoms useful
as fagbric softeners. U. S. Patent 3,671,305 to Brown et al. issued June 20, .
1972 NAi scl oses zwitterionic mononers which form polymers used to treat 25‘!%)
filns sheets, and filamentary materials so as to give them a durable, :
hydrophlllc anti-static, anti-soiling, soil releasing finish. These
nononers have the fornula [err] 30 wherein nis O0to 10; R is hydrogen or
methyl; Z is oxygen of -NH; A can be a [err] al kylene group (e.g.

et hyl ene) when n is 1-10; [err] and [err] caRh be [err] aIkyI A is Cl-C4
al kyl ene; and.R can bé, S02.. 35 5 -U S, Patent 2

al . issued June 20, 18¥2; Tafenf de¥/d. P4 et 3de ung in
the production aisc‘lones/\r)u@rps]ynﬁresesemlpdsyntﬁrnaemnisn stheespmmnmaidry of
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I s hydrogen or I'S. oxXygden propyl ene,
2- hydr oxypr opy| enéoo?rbOQt Mt@fxﬁp‘ﬁwweﬁév“{%thq QUﬂtﬂaand [err] are al kyl:
[err] is 1 tos4; and [err] is [err] or [Rrr anderonrabout 10 to about 95%

. i > g
having the formia Lorr] 16  wher Hoh =are?' Y ok or methyl:) R
S hydrogen ~ methyl or hydroxy; [err] is O mheR R' is hydrogen or nethyl
o S0 TR 8,00 Wkt S il 08 oG M T 4P
al kyl at ed car bonytlaﬂgae, propylene -hydroxypropy’lene or 2- acetoxypropy'lene, Ry
| " and R4 are alkyls Ny is 1 to 4; and X~ is 503- or CO2 ; and from
o ' about 10 to about 95% by weight of a hydroxyacry1ate such as a
o polyglycerol acrylate/methacrylate having the formula:
ll I R
| HoC = € = C-0-(CHy=CH-(CHyIn,-0-)n |
15 wherein R' is hydrogen or methyl; R" is hydrogen, methyl or
| “hydroxy; n, is 0 when R" 1s hydrogen or methyl (e g. an ethylene
~group); and ng is 2 to 4.
' U S. Patent 3,301,783 to Dickson, et a1., issued Januagy 31
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
N/ _ preferably in a ratio of from 1:1 to 200:1. Among the ethoxylated
' 25 PEIs disclosed are Examples 1-07 and 1-08 formed by condensing 105
and 200 moles, respectively, of ethylene oxide with a 900 M.W.
PEI. The degree of ethoxylation calculates out:to about 4.5 and
about 8 ethoxy groups per reactive site, respectively. See also
Examples 27-05 and _27-06 which disclose ethoxylated polypro-
30 pyleneimines (M.W. 500) which have about 4 and about 8 ethoxy
units per reactive site, respectively. Amongst the numerous
disclosed uses of these polyalkyleneimine derivatives 1is a
teaching that they are useful as detergents, softening agents, and
anti-static agents. Preferred uses disclosed by this patent are
.35 ‘as chelating agents, 1lubricating oil additives, emulsifying
agents, and cutting oils.




20 and ol efinated derivatives of polyal kyl eneimnes, in particular
poI yethyl eneimnes (PEls). For the oxyal kylated derivatives, the alkyl ene-

de(eg ethyl ene oxide) is reacted with the poly- aIkernelmne N a7,
e ratio of from1:1 to 1000:1, and preferably in a ratio of,from1:1.to

:1. Anpong the ethoxylated 25 PEl s di scl osed are Exanpl-es 1-07 and |-08
forned by condensing 105 and 200 nol es, respectively, of ethylene oxide
-with a 900 MW PEI. The degree of ethqulatlon cal cul ates out to about
4.5 and about 8 ethoxy groups per reactive site, respectively. See also
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pet roI eum enul2s7ensSp9 4. Dfckspa] eiBkued May 14, 1957 (oxyalkylated diethylene
15 triamines used to break petro1eum emu1510ns)
U. S. Patent 4 171,278 to Andree et al. .s 1ssued October 16,
1979, discloses cold water detergent composﬂ:wns contaimng a
~ detergent surfactant (e.g. anionic) and a hydroxyalky! amme in a
_welght ratio of 100:1 to 1:1. The amme can have the formu]a:
.20 Rl—i - CH- R

O(CHZ-CHO)mH _ 5'24

/(CHZCHO) H : -
_ A—N S '
4 _ o _ .
| \(cn CHO) H L o
_ | , : 4
wherein. R1 is CI'CIG alkyl; R 2 is H or Cl-C16 alkyls; R1 + R2 have
6-20 carbon atoms; R4 is ‘H or methyl; m, n, and o, are each 0 to 3
- and A is bridging group such as '

30 _Ack; 1
'P\ l

(CHZCHO) H

25

35 . .
wherein R3 is H or methy'l; x is 2 to 65 y is 1 to 3; and p is 0 to



2,792,369 to Dickson, issued May 14, 1957 (oxyal kyl ated diethyl ene 15
tr| apines used to break petrol eum errul sions). U S. Patent 4,171,278 to
‘Andreéefet al., issued October 16, 1979, disscl oses cold water detergent y
conpositions containing a detergent surfactant (e.g. anionic) and'a @ .
hydroxyal kyl amine isn-a weight ratio of 100:1 to 1:1. The amine can have

the fornula: Terr] wherein [err] is [err] alkyl; R2 is'Hor [err] alkyl;
[err] + Rhave 6-20 carbon atoms; R4 is Hor nmethyl; m n, and o, are each O
to 3 and Ais brldgl ng_group such as 30 [err4 Mherern [err] is Hor nethyl;
Xis 2to6;-yis1to.,3; and pis 0 to -7- 3; the sumof mto p being 1
'to 5.5, and preferamr $he 'sup of m te@ heing detordn Spaandnpreferabbint 20126, §ee

to Henkel, publi Sh%dsdtdemﬁ\ Pafent Dydument @, %sé Qﬁe&oauamml r}ﬂwﬂém bery s,
graying pr evention %madm@‘ cH eact on product o PE[ “wi
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reactive site). hTheﬂoemedaby theeveactiion ppoduettof awPEichitidiancdlkydgl yddtptether
conposi tions a ;

et ngyl ated PE?S gﬁy&ﬁﬁg&?x% gm&e;&ﬁf hw;t &Q}' aélpfg& %Fbgﬂ)vleysite) _
enhance the deposr tion TRABE r ekt | BYerd) paﬂiﬁeﬁtﬁ atwhich ~ disglosancéetensent as

antimecrobials. Segm qutiﬁ?ﬁqﬁpkﬁmpbb S.compéFtions 43Rd 6She t Pikd arcbataining
i ssued. January 1

25, 1971: British %3{'%’!115 sffe!\?ﬁ‘i’ﬁ%t&f’ro s%ﬁ@??&ﬁ?i@%fﬁ@@ﬁt e

rl)g%l sheg UMa)é 1651982)]%.&)8tgngl;}lgngzgtmgﬁgsgtﬂgn Nedr ¢ s;:dm;g;cbgfgane‘giz)nggo
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DI SG-OSURE. OF THE |1 06d 686" to paprrﬁ.?,e“tfs'sﬂ‘e%e“fzén%ﬁr;e'x%t 51478, 9% & 9% tent
: 3,580,853 to Parran, issued May 25, 1971: British Patent
Speciffcation 1,111,708 to Procter & Gamble pubtished May 1, 1968,
_ U.S. Patent 3,549,546 to Moore, issued December 22, 1970; and U.S.
15  Patent 3,549,542 to Holderby, issued December 22, 1970,

L o DISCLOSURE OF THE INVENTION -
. The present i_nvention relates to detergent

compositions which comprise from 0.05 to 95% by weight
of the composition of water-soluble cationic compounds
haVing clay soil removal/anti-redeposition
proberties. These compounds are selected from
ethoxylated cationic polagﬁ1neq having the formula:
- (@l - rzs)t " e L-xl,
| R2

’n

- 25 :
wherein each Mz is an N or N groupyr and ;: least one

Hz is an N group;

°°83?R

[ .
- Al is -rlrc-. -NCO-, -HCN-, -CN-, -0C-, -CO-, -0CO-,
30 R R RR R R -

0 00
i

-OC- -CNC- or -0-3 R is HorC -(:4 alkyl or hydroxya‘lkﬂ-

35 ead'x Rz is cl-c4 alkyl or hydroxyalkyl, the moiety
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corrposrtlons whi ch conprise fromO0.05 to 95% by wei ght of the corrposrtlon
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R together fornwhersindh et§ ‘[Q?rP 1@25\' s"ugot;t%'téds[éfd %\A%y?“

hydr oxyal kyl, al Fﬁrslyla, oaw- e@éh R kag ¥4 -o§ haw hgdrrm@myls.t bengylgn sites;
rr rr n
 katyl one. | o athd aeig Ew ? Sids Yo tohh the

al karyl ene, or at é“PF 1l'ox gﬁgyaﬁ‘@yho

oxyal kyl ene uni tmﬁtgv i© & !nbrsﬁi;tlmed £Egilypdalidon X is a
noni oni ¢ group i Fg droﬁ@gﬁg& 1" 8P Lika f Qrﬂgkiﬁ'av% I‘ydgwgyal kyl
X

ester or [err] a Y17 et her rou i drophilic
chain consi sti ngsb &ttli@" pél“}R?)iyaB kyT%nEﬁﬁ;geta}"YIWer 1 }'W""V\,herer n
[err] iis [err] ahkwé Mend)) dryllénexyer mkemenmlarf&oqm oofyam‘mea nunber

of at | east 3 Suchwgng ihe Ll 41 AT AT Tl s k! O

S gne R and

of said pol yoxyalg 1 whe .
that no 0-0 or O-N bonds: are formed; each X is:a nonionic

group_lndependently selected. from H,.cl-c4ﬁalky1:or _
hydroxyalkyl ester or C;-C, alkyl or hydroxyalkyl ether &eJ
groups; each L is a hydrophilic chain consisting of the
polyoxyalkylene moiety -[(Rsﬁ)m(CHECHzo)hlé,
wherein._R_6 is C3--C4 alkylene or hydroxyalkylene,

m.is from 0 to 5, n is a number of at least 3 such that
the moiety -(CH,CH,0) -_compfiées at least 50%

by welght of said polyoxyalkylene moiety; d is 1 when
Mz is N* and is 0 when Mz is N; p is from 3 to

8; gqis 1 o0or 0; ¢t 1s 1 or 0, prov1ded that t is 1 when
q is 1; and wherein An represents an equlvalent number
of counteranions.




K2is N+ and is O when [err] is N, pis from3to 8 qis 1or O; t is 1 or
O, provided that- t is 1 when q is 1; and wherein An represents an
equi"wgt ent nunber of counteranions. 9 In addition to the cationic

conpounds, the detergent conpositions fugrther conprise from1l to 75% by s
wei ght of the .conpegi ki [ ST [of e W alg Tyt - Tal Walgl A | Vid G, | Loni g
or cationic deter ggﬁtsgg? gé?ant Og!rlgnﬁ:ﬁ%ﬁégi?h%?\%%?mﬁ% a%%igt?%ﬁé%%g{‘hese

det ergent surfact afe@POEhEleRS cFREFREE (RPBRFLFBNEEAR bpte ofid® | Y cBRpFhte
fron 0 - to 80% bygweh@htompositiborrgena honidric, Theieni ¢ pnamphodpeieds

of the present inventi Lde_ ¢l X val bepnefits.while_bein
ani oni cpdet er gent gﬁ#ﬁ%fgé&{%bn%gt?%Fzshi?té?ggﬁgﬂ‘gv@&r#ﬁ‘%g\?he_ T °
posi tivel y: char gedméztusei thegreeps chnsaddiitbept tontbesendetengenhd onto
the negatively chaggpdab@dRES, Othé haeeéaqeﬁerébﬁbssitiohscahsa?éﬁbhm
barticle oo that i CPREERY o FachOR Bravalehl af s, SoLRERPAL Ay LACENS
wash water. The anti - r Ehepationicncorpeunds ofptheipresenty inventdon proyide clay
conpounds are al sogpgl | ineehil ﬁ@fgﬁe ‘Jh(iﬁhsefiﬁsiatnk&ﬁi%d&?n i GRrFacant
&

groups which cause It to be a¢gsorb nto sol uspe e sh wat.er.
As nore and nore ofORR¥EIRI&:, e&ﬁ%"@ﬂbt’éﬂﬁ &iﬁhg"%r} YRJyqshargpd cationic

beﬁomes encased Wi gidupsa dause oa_biddpcidmy?f RRh@V icomsbunty ontble that trreghtively
rom edeposi ting Gherdn javerd Bt Vg BPRY saFElq%, o RoTF TR et dvey BHEE ohe
pol yester, during bhydrophikideethoxycynits atbachedi to Athiencompbuad wswedil - the udllay
ca{_i/oni ¢ Coer.OundSp&_'ﬁﬁU'é sdoNthiY $£ URks its cohesive character and is swept away
. in the wash water. _ : :

_ The anti-redeposition benefits provided by these cationic

compounds are also believed to be due to the positively charged

~ catfonic groups which cduse 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

hydrophilically encased soil is prevented from rédepositing on

fabrics, in particular hydrophobic fabrics such as polyester,

during the laundering cycle. = - s

. Cationic Amines

The water-soluble cationic compounds useful in detergent
o . ~ compositions of the invention are ethoxylated cationic polyamines

as previousely defined.




conpositions of the invention are ethoxylated cationic polyam nes as
previ ousel y defined. - 10 - - In the preceding fornmulas for the
| onic am nes, each [err] is preferably nmethyl or the noiety -L-X;~ eas.bi
r] s pref erably Cl-C4 al kyl or hydroxyal kyl, and nost pref erably. - :
- methyl. The positive charge of the N .groups is offset by -the appr op- rrate
nunber of counter anions. Suitable countgrygani ons i ncl ude [err] ‘and the
like. Particularly preferred counter anions are O and Br. X can be a.

noni oni ¢ group sel ectipdthd pﬁeéeadﬁ@%rrmdﬁ)s f&ltl@f cakforlicoamingsly oxyal kyl -
ester or ether greups, or mxtu 3 tRIraereof re er regwésters or et hers  ar.e

the acetate ester.and meghyl- edPeRrefeEagly me P (Hhe upeiety
preferred noni<Xg epchu p iar prdfeaabjlyt Bf-aaeahWI or hgrdroxyalkpk, pnéamditng = -
formul as, hydr‘g.g?#dbq hg L consistsentirely of the poI yoxyal kyl ene
rmlety[err] . i etl %err] and Lerr] of the é’?lky | ene
moi ety can be mi xethe; Befcitie chargg of cthepfly grgups ds erbY[ ¢ RPRFRP-[ err]

gm eé ies. R6 irsape crumbabl of [counter( RROGNS. | Suithbléndotnter anions incfudem O to
ana 1's

entirely of th(g r’rgéet’y %‘rz?]’Sd;e’l' Qen%ﬂpgfﬁbe‘%']@/tﬁ%qégg ﬁ(}g(&'ﬁ&ar"seé at -
| east o arefesredecyintenfanions goe \OxyandBrene noi ety and nost
preferably 100% by V&'ngpé a(rﬁor$orﬁ)c grasupt Qﬁlﬁtﬁﬁeﬂ*&ﬂhﬁﬂfﬁ%a@), C;-C4
each [err] |s pre erab err
or hydroxyalkyl ester or ether groups, or mixtures thereof
Preferred esters or ethers are the acetate ester and methyl ether,
respectively. The part'rcu'larly preferred nonionic groups are H W}
and the methyl ether. o
In the preceding formulas, hydrophilic cham L
consists entirely of the polyoxyalkylene moiety -F(R 0) (CH CH2
0 ) ]J. The moieties -(R 0) - and -(CHZCHZO) - of the polyoxyalky-
lene moiety can be mixed together or preferably form blocks of
-(R 0),- and - (CHZCHZO) - mofeties. R® is preferably C4He (propy-
1ene), mis from 0 to 5 and is preferably 0,
~i.e. the polyoxyalkylene mofety consists entirely ‘of the moiety
- =(CHyCH,0) -. The moiety ~(CH,CH,0) - prefera_bly' comprises at

least 85% by weight of ‘the polyoxyalkylene moiety and most
preferably 100% by weight (m is 0). .
~ In the preceding formulas, . ~each l"l2 is preferably an

N* group, . : ' \/




- 11 - In the preceding fornula for the ethoxylated cationic pol yarﬁ nes,

R4 l'i near, . branched, or cyclic) is preferably a substituted C3-C6
al kyihydroxyal kyl or O aryl group; [err] is preferably -CN-; n Is ""
preferably at |east about 12, with a typical range of from : 12 :
to S 42 pis: preferablyfrom3t06 Wen R is a substituted ary

or al karyl group, g is preferably 1 and R is preferably [err] al kyl ene.
When R is a substituted al kyl, hydroxyal kyl, or alkenyl group, and when q
is0 R is preferablyaCZCBoxyaIkerne rrbiety, when g is 1, R is

preferably C2-C3 al ky|I¢anetheThﬁﬁeteﬁ‘v'r|i§3XYbﬁﬁLﬁﬁ Cftirt Othee Bmmmms @mobﬁ:'

derived from pol yam no..am de h as: Jerr] These et | at ed nic, ..
pol yam nes can al @?’%aé"iﬂgﬁ V d 7(5’ﬁ? ’oI 'éaﬁlch% % 26§Ydé§ dBY§'Y 5?? ves?
such as: [err]. \Ahesubsﬁtgamcg-ﬁssahkﬁunmfokrﬁlkvkCtl"o about 20. - 12 - The
et hoxyl at ed’ cati oni ¢ am nes can - be prgpar ed by standard rret hods

for ethoxyl ati ng uat |1n1 zin ef er n
initial step of é&aﬂ@rﬁ' Pr%eég??ﬂ’et‘ 'I'eﬂe %Rr#éfﬁg f about
2- hydr oxyet hyl groups at each reactive site’ (hydroxyet hyl atl on) Thi s

initial step can o] a t 2- hydr pxygt hyl angae. o T
appropriate am)un:ﬁbf %ﬁﬁd t&éi(%(]l Jtangg % ng‘ondense h these‘él lﬂ?
2- hydr oxyet hyl ani mesfqmbhg fram Ziteabi HBG'&IR ds @ Suhifdtutﬁd porher ﬁk@nﬂ or
a hydride or hydr @‘b@lﬁ‘ td1erseq:fref@(%bwe1 CaidlpPstist Cprefémdye ¢ t.,r aspAcheye

et hoxyl at ed.'am ne otal deqree of .ethoxylatio site (n
can bg det er m nedagﬁ'&d#ugl’ﬁgat aubsetq uted a'lEy'lh Wdroxy Pkﬁ, or eny group, (n)

' o and when q is 0, R™ is preferably a CZ'C:! oxyalkylene moiety, when
~ _ - qis1, RO is preferably C,-C5 alkylene.
o These ethoxylated cationic polyamnes can be derived from
polyamino amides such as:
I
G- (C3Mg)-NH,

R @ '
HO——-C::-(C3H6)-NH2 B or@— ::(C3H5)'NH2

i -
_Cg-(c.?H&)-NHZ

These ethoxylated cati”o-n'ic-polyamines ‘can also be derived from
po1yam1‘nopropy1eneoxide derivatives such as:

. '——-(oc HG) -NH,
wherein each c is a number from 2 to about 20.




2

the followi ng formula: Degree of Ethoxylation E/ (A x R) wherein Eis the
tal nunber of noles of ethylene oxide condensed (i ncluding
Qé%;droxyethylation), A is the nunber of noles of the starting am ne, anth
“t'he. nunber of reactive sites (typically 2 x p for polyam nes) for. -
-"the-starting am ne. The ethoxylated am ne can then be quaternized mnth an
al kyl halide such as nethyl bronmide to form the ethoxyl ated,
cationic anmine. The level at which the cationic compound(s) can be present
in the detergent conp05|t|ons of the prepeni invention can vary dependi ng
upon the conpounds. used, the particular detergent fornulation (liquid, =
granul-ar) and the. beneflts desired. These conpositions can be used as,
| aundry detergent SThd QwWawHilchtimﬁc amichek adurdry pretreatnents.

The cationic conpou r 9 by

wei ght - Q @9% twj gté&?ﬁ tehﬁghlusuaFe ra(r%%%?% rgrrﬁo lto
10% by wei ght qtmter:amagyau asr.gerthere in praferably tane buitde] t stegho®ved,
preferred det eéaﬁeﬁsﬁ@mmdms & ﬁﬁ@%kﬁﬁ ffcpnar%v%é 02-hydrox yethpy

wei ght of the cationi ¢ sent cal ly,
t hese preferre%f"’é‘&?rp%lﬁcan?ﬁﬁﬁ?l ietﬁ“ r@‘ﬁfg‘l"@'&thy]‘“" i’hgé Hﬁya t hese
conpounds. Thelsp cambeuomiittad cbynatarting wfbhsenz-wﬁrwﬁelvﬁl amlimeé. pThei des

f 2 b
oS Tom of PSR SRecARE e RRIGRACLNE S e conghfbdEULER ese, .
10 levels, &hydroxyetbyliapings wising an alkalti megal teg.. sodium, ms-ppm

preferably froiﬂum), or 20hp@ride0 or hydro:ﬁ@@ RR&roF!, EErQHGaEatﬁ%Q kgvel s.
Detergent SUrfach38é Stne" Fedpectlve Cbencty e am nersf.aC]i' tota?' d85%e Brt e
det er gent

ethoxy'lation 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 (typ_iéany

: : ' 2 x p for polyamines) for

.t_he-stért’fng amine. The ethoxylated amine can then be quaternized

with an alkyl halide such as methyl bromide to form the
ethoxylated cationic amine, o

The level at which the cationic compound(s) can be present in
~ the detergent compositions of the present invention can vary
dependihg upon the compounds used, the particular  detergent
formulation (1liquid, gr;anular) and the benefits desired. These
compositions can be used as laundry detergents, laundry additives,
and laundry pretreatments. The cationic 'compounds are
included in an amount of from 0.05 to 95% by weight




15" conposi tions of the present invention can vary from ' | to
75% by wei ght of the conposition dependi ng upon the deter- gent

sug ant (s) used, the type of conposition to be fornulated (e.g. '
granul ar, | i qui d) and the effects desired.- Preferably, the detergent . @
surfact ant(s) conpri.ses from 10 to -50% by 20  wei ght of
the "conposi ti‘on.. The detergent surfactant . can be nonionic, anionic,

amphol ytic, zwitterianic, cationic, or a mixture thereof: A Nonionic
Surfactants Suitable noni oni c surfactants for!dse in detergent conposi- 25.-

I f th i I I scl I, " C
5. 559, 678 1o Laugni T e Epmwes o JHLE, Bng, bisUsP Vo386 defs rop A H | e
14 t hrough. col um 180% [biynweghtCifaxs skesindfy rdetergents surlhatermst of i the (bdeelf thse: - -
1 DT ) s G et e,

al kyl group cont ai nI)I?Fg%Prom a?{ijgy et‘ﬁhtlf c%IIebS?FISIIM"WP"é QegﬂF%ﬁ'&ht
chain or branch®d clmienttamf i gymaaltm thése préfidreed mmpaﬁtionﬁeomﬁi}beﬁmm

g)glrde bei ng preéesent in aq r5munt ‘Iﬁ"éuﬁotg‘t@u"&ﬁa?m’*'ehﬁﬁl‘ gﬁ‘% ;

nol e of . al kyl phenol.
can be derived, foirﬂaﬂamﬂ’é.}! Meéﬁﬂb@ltyiehvsedﬂpitowvéﬁ foom sobut epe to

and the |iKke. - 14 - r%hesp@?e%r(?ogms of t g Ssppnyee i ncl urhe ppw ylof -

h I d d h ab I h I
phenol ; dodecyl phenble cOmBEnEL i ¢S Bt Than FebRoriRe " yxs o

mol e of phenol ; 1 nbetlgeIISphcmbl nooraldpsdatomi t h abod@ pPndPes of 51000 ppm,

ethyl ene oxide- per f%rmt ppaw! ;. andsgdippmogct yl plaep pmaﬂemefhaw ubage
abaut 15 mples of e h ene OXI de per nol e of phenol. mrer- cia

avai | abl e noni onic act ants of this type include [gepal CO 630, narketed
by the GAF Corporatlon and Trit on( RT\N)etesgentxSdnfactants

The amount of detergent surfactant included in the detergent

| _"'15 ccmpos1tions of the present invention can vary from 1 to
' 75% by weight of the composttion depending upon the deter-
gent surfactant(s) used, the type of composition to be formulated

(e.g. granular, 1iquid) and the effects desired.” Preferably, the
detergent surfactant(s) comprises from 10 to ".50% by

20 weight of the composition. The detergent s_urfaétant_ can be
nonionic, anionic, ampholytic, zwi'tterionic, cationic, or a

mixture thereof:

A. Nonionic Surfactants
U ” :: ' Suitable nonionic surfactants for use in detergent composi-
" 25 tions of the present invention are generaily 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.
B ) Classes of nonionic surfactants included are:
1. The ponetherneoxide condensates of alkyl phenols.
30 These compounds 1nc1ude the condensation products of alkyl phenols
| having an alkyl group contatning from about 6 to 12 carbon atoms
in either a straight chain or branched chain configuration with
'etherne oxtde, the ethytene oxide being preseht 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, diiscbutylene, and the like.




X-100, and X-102, all marketed by the Rohm & Haas Conpany. 10 2.
The condensati on products of aliphatic alcohols with fromabout | to about
25 nDIes of ethylene oxide. The alkyl chain of the aliphatic alcohol e&n .
‘el be straight or branched, primary or secondary, and general |l y....="
;|ns from about 8 to about 22 carbon atonms. Exanples-of such

/xyl ated al cohols include the 15 condensation product of .myiistyl

"~ al cohol condensed with about 10 nol es of ethylene oxide per nole of .

al cohol ; and the Condensation product of ;gbout 9 noles of ethylene OXIde
with coconut al cohol (a mxture of fatty al cohols mnth al-kyl chai'ns varying

in Ifnglth f2 BOTTEMI: pTe® oflﬁomgc‘o%hbs)fbf @ﬁf-s”& pe itnE'hﬂﬁph A ﬁeTnoqoaameﬁs@d I y.
aval | a e Qn C r |1 S e | ncluae em

e o o2 B Bt 5 s B ety mgﬂ%eﬁ bekils Sfency) arenal?
23-6.5, Neodol ddﬁecyTphaMI I\Bmiehse%wﬂth lahou@ﬂédndipsa:ﬁslerthﬂmm o:o:ldecpmrpany,
and Kyro (RTM m@@ of! Wleddbrﬁon]r}li‘epﬂng?t %nd&ﬁ?%f'vﬁtmeyls 3noles T@F?

condensati on ene oxid

dro base -
formed by Bhe &F énsa&xi 180 rer THGL0T GMBNG: and A1 15908t Eh phend GPAAEBRed The.
hydr ophobi ¢ pomtmrabait usaﬁﬂeswemyﬁn@@m rpab-aﬁazbadsf whemdlt. ottonfnéom about

1500 to 1800 t
pol yoxSet hyl eﬁ %P ﬁP){)@t ﬁ“%‘*‘ﬂ?d %‘%ﬁgﬁ s Y) Qﬁbﬁ%@%dﬁﬁlga? @Fgﬁse the
wat er sol ubi | i ﬁg-ﬁiﬂ,Bm!‘keEHé byoIthe LGAF 59"@%'51 , aeth @ didom (RTY%HS ThErdtk er
of the product xifod,chmd Ixemzmatpmhheeﬂaalw tnél%ﬁmtmawlcuaw@t hyl ene '

- cont ent gbout 50% of th whi ch
ggprggpolng tguqon en(sqJII |6?e{'d\tﬂ'f%iﬂ ‘%g‘é‘fﬁuﬁigi r]:gg Ly ab?{%ypézﬁb%g%de °
Exanpl es of compeutnds tofabioht s2% ylpbes of| ethylene taxiideof Thaeald§! chednmef ci al Iy

avai | abl e Pl “”Eﬁﬁcahﬁﬁrﬂ\ﬁh ﬁ‘FéHhB?Céafi‘l”E%he'Faﬁé(%f}%’t S S ad?‘iﬂ fda, § al

Cor por ati on. e-con eni?t I on ene OXI E Wi th
n

the product r e 80l F??Rﬂdf'r'bmafnﬂeg%%f& Coft 6?%p B‘k?

carbon atoms. Examples of such ethoxylated alcohoTs 1nc1ude the
15  condensation product of myristyl! alcohol condensed with about 10
" moles of ethylene oxide per mole of'a1cohol' and the condensation
product of about 9 mo!es of ethylene oxide with coconut alcohol (a
mixture of fatty alcchals with alkyl chains varying in length from
10 to 14 carbon atoms) Examples of commercially ava11ab1e
20 nonionic surfactants of this type inc1uderemcol(nm)1s-s-9 mar-
keted by Union Carbide Corporation, Neodol 45- 9, Neodol 23-6.5,
Neodol 45-7, and Neodol 45-4, 'marketed by Shell Chemical Company,
and Kyro (RTM) EOB, matketed by The Procter &Gamble Company.

) 3. The condensation products of ethylene oxide with a

25 hydrophobic base formed by the condensation of propylene oxide
with propylene glycol. The hydrophobzc portion of these compounds -

has a molecular weight of from about 1500 to 1800 and exhibits

water inso?ubility.p The addition of polyoxyethylene moieties to

this hydrophobic portion tends to increase the water solubility of

30" the'mo1ecu1e'as a‘whoie; and the 1iquid character of the'product

is retained up to the point where the polyoxyethylene content is

~ about 50% of the total weight of the condensation product, which

_corresponds to condensation with up to about 40 mo]es of ethylene

oxide. Examples of compounds of this type include certa1n of the
35 commercxally available Plurom.c (RTM) surfactants,

. marketed by Wyandotce Chemical Corporation.



enedi ami ne. The hydrophobi c npiety of these products consists of the
reaction product of ethylenediamne and excess propylene 5 oxi de,
the"ﬁm‘ety havi ng a nol ecul ar wei ght of from about 2500 to about 3000. )
.Thi s hydrophobi ¢ moiety is condensed with-ethyl ene oxide to the extent thg 2
't he .condensati on product contains from about 40%to.about 80% by weight o
-pol yoxyet hyl’ene and has a nol ecul ar wei ght of from about 5,000 to about

111, 000. Exanpl es of 1@ this type of nonionic surfactant include certain -
‘of the commer- cially avail abre Tetroni c (R -conpounds, marketed by
Wandotte Chemnical Corporation. 5. Sem -polar nonionic detert )
surfactants which inctéide That éﬁﬂfiﬁoﬁiﬂﬂloe anodustsxpficsthyignei mli%@ anieh ath@l“

noi ety of -from 15 proait@uireshd t‘i% orﬁéﬁhQOFba%‘t%FB oan&o%ymﬁkﬂfe aRd thprl

fromthe group Consgagaa.dﬂ?"f T ShIRBYE AT Bress E@Hgéi)lrj?gﬂ%*séiu%"es

containing from 1§
contai n- ing one dheylreactiony m'bdlicrtomfabe)twmﬁbd‘lwm candb cexcas o nprepydee

t | eqt ed t
ﬂ‘y)hreo'xf& i§| egrgu ofxs@én ﬁ%ﬁnﬁwmmﬁs h@%cﬁfa@h@’ihé%?%m%u%?ﬁﬂd to
wat er - sol ubl e sul Q?EI Bont Hiai Aytropbobdcicpeiatyi dsycondensesnwishuethydensy 18

carbon atons and ®xide eto/ thel extend ’Eﬁéﬁnthbecd]fd@hlﬁtﬁeﬂ prodaét neding! Fydm and

hyd | kyl t f t .
B of or fod seri - pol BBtk ol 180 BAk sk b deteht, 8P, BiPBadiiem gat tane -
detergent surf act Mefeculaviwejobhof Sromiakout 5900] tovabousi 417900, s Examplieryof

hydroxyal kyl', 10r aky! tﬁi&eBY' ncﬁﬁ@h‘ﬂ: Q'rurF&éﬁaHf: efncll 08¢ SXrt&H ¥ Rh& om0
about 8 to about 22, xyal k Iene roup

VAL GBTs 5 20a2EkYkERS r hyar oxvalk
cowtAi ni ng from 2 ¢ 73§ zfrb n §t 5&5‘ 8r uF8BPPHRF R PaRkeRed
to about 3; and edsRrotite &lhea'lllcyll &ocpdrsiypal-kyl group containi ng from 1

to about 3 - 5. Semi-polar nonionic detergent surfactants which include
_ ‘water-soluble amine oxides containing one a1ky1 moiety of from

1S’ . about 10 to 18 carbon atoms and 2 moieties selected from the group

o coﬁsist?ng'of alky! groups and hydroxyalkyl grodps'tontaining from

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

- ing one ‘alky! moiety of from about 10 to 18 carbon atoms and 2

moieties selected from the group'consisting of alkyl groups and

20 - hydroxyalky!l grdups'cdntéininghfrbm 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]kj1 mofeties of from about 1 to 3

\/ . carbon atoms. S ' |
25~ Preferred semi-polar nonionic detergent surfactants are the
- “amine oxide detergent surfactants having'the formula -

0

a0 o R3(oaf)x~tz52
wh_erein R3 is an alkyl, hydroxyalkyl, or alkyl phenyl group or
mixtures thereof 'cqntaining from"ébout 8  to about 22 carbon atoms;

: R4 is an alkylene o'r_'hydroxyalky'lene group contafning from 2 to 3
35" carbon atoms or rm'xtur_es thereof; x is from 0 to about 3; and each
RO is an alkyl or hydroxyalkyl group containing from 1 to about 3

-



- 16 - .carbon atons or a polyethyl ene oxide group containing fromone to
out 3 ethylene oxide groups. The [err] groups can be attached to each
t/her, e.g., through an oxygen or nitrogen atomto forma ring structure. 5
gf'erred am ne oxide detergent surfactants are [err] aIkyI dlnethyl am ne
,oxide and [err] al koxy ethyl dihydroxy ethyl am ne oxide.:6.

Al kyl pol ysacchari des di scl osed in EP-A-0070074 having a 10 hydrophoblc
group containing fromabout 6 to about 30 carbon atons, preferably fron}
about 10 to about. 16 carbon atoms and &° pol ysaccharide, - e.g.," a

| ygl d h * b 0,
1 g R D AN L
about 2.7 saebufr Boethyiene gxides groypsy r Birudi ngrouas ceanr ibecattaabed rtong 5 or 6

carbon at Oﬁseﬁéﬂ &tﬁe#l.s@lg.? EhroGgh! s Qxy, Pt RFErodel LMALH Offgrin FDI €t es
can be SUbStlf S? ghr he gl ucosyl noietties. (Optionally the hydro-
phobi c. group £ at the 2, 3,. 4, etc. positions thus gi'ving a

gl ucose ®r gal acPoeferaed @pp@s@diﬁe)datgigent)sudﬁacmangalaasc 16%1g dYgilde.) The

i nt er sacchar yifathpndmireioxee afd Lo I bewﬁ‘&} 5&)@10&3.;%&6} b&ls}nos m{nd®

addi ti onal sacgharide units an Itrons on the
precedi ng saB¥¥¥&ride units. Optionall y and | ess desirably,there can be a
pol yal kyl ene- ox#Bde Adlm'lmlysnaohc@d&heﬂﬂsytbs&ﬂhﬂbze-m-met0’0w@la'fvh.&lg a

ol ysacchari de f d I 0 e ane oxi de.
‘Fl)'yp?/cal g’b Eﬁ'%bilzorgg. ‘%;n conrlg 'Wo'l'g %{"ﬁ ?&lul@r/c?ﬁ% Xébgg%hgo ggwt?r ated or
unsat ur at ed atamsach e@iib tfrfa'ncﬁmtc%t%ﬂ mbngtf} reasban tatams candbout 18,

preferably fg SMPsadalridd, t@.gabout Py %E%,ﬁtWopﬁﬂ%e@a&i ,edrre al kyl -

O ua SR R Bt 3 Sl dh o ga?w?iemf‘%aatkﬁi Han
contain up tabaitod; mast prefarebly yfrDUScstUMah toaboutp s esatsharide
al kyl enepxi dgy 'etAggsreaﬁeiﬁfxéhecrﬁlrm canémwfsawteewoﬂ mlcm |
ﬂg”y' decyt. ﬁ” sCe d, e.g. glucose. gaf/ac‘tosteetarn f/actogy ntm%?ee&/es chexbadecyl
pt adecyl, BHdM
| substituted for the glucosyl moieties. (Optionally the hydro-
phobic group is attached at the 2, 3, 4, etc. posztions thus
giving a glucase or gaiactose as opposed to a glucoside or galac-
20 toside.) The intersaccharide bonds can be, e.g., between the one
- position of the additionai saccharide units and the 2-, 3-, 4-,
and/or 6 poSitions on the preceding saccharide umts _
Optionally, and less desirably, there can be a poiyaikylene-
‘oxide chain joining the hydrophobic moiety and the polysaccharide
25 moiety. The preferred a'l'kyieneoxide is ethyie_ne oxi.d_é. Typical </
hydrophobic groups include alkyl groups, either saturated- or
unsaturated branched or unbranched contain'mg from about 8 to'
about 18, preferabiy 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, preférabiy
less than 5, most prefera'b‘ly 0, aiky"l"eneoxide moieties. Suitable
altkyl polysaccharides are octyl, nonyldecyl, undecyldodecyl,
tridecyl, tetradecyl, pentadecyl, = hexadecyl, heptadecyl, and
35 octadecyl, di-, tri-, tetra-, perita-,'a,nd he_xagiucosidés,"galacto- '
- sides, lactosides, glucoses, fructosides, fructoses, . and/or




35° octadecyl, di-, tri-, tetra-, penta-, and hexagl ucosi des, gal acto-
sides, |actosides, glucoses, fructosides, fructoses, and/or - 17
gaLaﬁLﬁsgs;“Suitable m xtures include coconut alkyl, di-, -tri-, tetra-, ‘ﬁ%
and pent agl ucosides and tallow al kyl tetra-, penta-, and hexagl ucosi des. \/
‘The preferred al kyl pol-ygl ycosi des have the formula 5 [err] wherein R is

sel ected fromthe group consisting of al kyl, al kyl- phenyl, hydroxyal kyl,
fhydroxyalkylphenyl and- m xtures thereof in 10 _ which the al kyl groups }
‘contain fromabout 10 to about 18, prefer- abﬁy fromabout 12 to about 14, .

carbon atonms; nis r inz1ldOeoloht QA -, tri-,
preferably 0; and x&l geft%oe%p ?ﬂﬁiabﬁbwé&regg négre er0 b frgynfabogt -‘[:r(‘arr]-u <
to about 3, nost prEQté'Fabla)"dfP a&i)‘éﬁ?ﬁ ese ap L 32 §7 j30d°

preferably derived Héxagldoosideg.ucose. To prepare these corrpounds t he

al cohol "or al kyl - pol ye¢ ﬁf)ﬁyefgrggjnghw&oﬁﬁ}ggg?{dlegsgag@nﬁ,et Bsigacted with

gl ucose, or:'a source of ucose, to ucosl ttachnment at the

| - position). The additional gly units can then be attached between
their I-p03|t|on and the pr ecedn?@xcﬁhém%ygjyuagﬁg 2-, 3-, 20 4- and/or 6-
position,: preferably predonm nately poSition* 7. Fatty acid anide
detergent surfactants havi 39 the for- mula: [err] 25 wherein R6 is an al kyl
group containi ng freherabo R~ Ts tseletted: foam the groumisiops tsting atfoaikyd »t alkdout -

17) carbon at ons a”ﬁheﬂ??“ @drb@a??}ﬁchf&oﬁ(&ﬂﬁyﬂﬁféngi OURdCRTIE PSS RGePéof in

hydrogen, - ferr] aI kyhic &rer %xkhly ;gﬁ(p%a ta‘ma#]rom aeboul M]%eaﬁ(ou\fa{é esrgtger-

about 1 to.about® 30" i) YV g » P
ably from about 12 to about 14, carbon atoms; n is 2 or 3, prefer-
ably 2; t is from O to about 10, preferably 0; and x is from 1} to
“about 10, preferably from about 1} ta 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 alcchol is formed first and then reacted with glucose,
or a 'source of glucose, to form the glucoside (attachment at the
1-position). The additional glycosyl units can then be attached
between their l-position and the preceding glycosyl units 2-, 3-,

20 4- and/or 6- position, preferably predominately the 2-position.

' 7. Fatty acid amide detergent surfactants having the for-

N

mula:

Rs-g-NR7Z
25 .
' wherein.R6 is an alkyl group containing from about 7 to about 21
(preferably from about 9 to about 17) carbon atoms and each R’ is
selected from the group consisting of hydrogen, C,-C, alkyl, C,-C,
- hydroxyalkyl, and '(CZH4°)xH where x varies from about 1 to about

30 3. . _ _ _

o Preferred amides are CS-C20 ammonia amides, monoetharol-
am1des, d1ethanolamfdes, and isopropancl amides.

_ B, Anion1c Surfactants
35 ' An1on1c surfactants suitable in detergent compositions of the
present invention are generally disclosed in U.S. Patent 3,929,678




Preferred amdes are [err] ammonia am des, nonoethanol- am des,

di et hanol am des, and .i sopropanol am des. B. Anionic Surfactants 35 .
oni ¢ surfactants suitable in detergent conpositions of the present ==/
ention are generally disclosed in U S. Patent 3,929,678 .- 18-.:~to0

_Taughlin' et al., issued Decenber 30, 1975 at colum 23, litne 58 through-

“colum 29, line 23, dasses of anionic surfactants included are: 1.,

" Ordinary alkali netal soaps such as the s%diunl potas--5 sium anmohium |
and al kyl ol ammoni um salts of higher fatty®atids containing from about 8-to

‘about 24 b t ferably f Ut 10 Jt, =20 Q "
2. Wt or - Sol bR LHBRLIT BF dier cisvyed RECENRREI 100t Te et 20t iao O

e

al kyl ol anmoni uthraght solumh @@gahine 23 furic reaction 10  products havi.ng
in their nol eggéﬁres 5 raHF&rdeesur‘?F?ta%!tgy'ﬂnc] daURrg:ont ai ning from about 10
and "a_su

to about 20 carbon _atops and ; onic acid or sulfuric acid ester group. *_
(I'ncluded in the tdermOndipgny alkati,mefak g0aps s4ychn 281 the \Jodipmy potes-

Exanpl es 05| Lhrﬁum{ ]gamomfumarahonhm;?ulémhﬂm Salte &hg\mdr?mﬂ& acéutwﬂ

pot assi um al ky . S _ : ‘aj ne S t--jng the

hi gher al cohol 5”?%35\?{2? %@ﬁggﬁgﬁsfxs{%ﬁﬁg%p%&% gFﬁucﬁ?@'ﬂPfe‘@%&%g t he

gl ycerides of abeutodd dio abmun2@ cerbgn akemst.he sodi um and pot assi um o

al kyl benzene sul f gnatiageridaitblic Ra1tdle ppéderhbty THE ﬁ&&i@i tal | OffingROUL 9

L bout 15 ca1on O dalsasioR, 531 . 5F o) 41 it heh om0 059
and 2, 477, 883. produspe- haviig yinathedpl modeeularnetructurai gint «lkylin group _
) Cerecn SEbiARAR oy WG 16 enUSKAOR VYRRES Sleg R SUERL" (R
Preferred ani oAftd ofir SUIUEHR Scid asRPE TPR- aldnglyded fn jthe term “alkyl” |
' is the alkyl portion of acyl groups.) o _
Examples of this group of anfonic surfactants are the sodium
15 and potassium alkyl sulfates, especially those obtafned by sulfat-
ing . the higher alcohols (t:a--cl8 carbon  atoms) such as those
produced by reducing the glycerides of tallow or coconut oil; and
. the sodium and potassium alkylbenzene sulfonates in which the
alkyl group contains from about ‘9 to about 15 carbon atoms, in
20 straight chain or branched chain configuration, e.g., those of the
type described in U.S. Patents 2,220,099 and 2,477,383. CEspe-
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 C;;-C,5LAS. o o/
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 palyethoxylate chain
contains from about 1 to about 15 ethoxylate moieties preferably
30 from about 1 to about 3 ethoxylate mofeties. These anionic
detergent suffa_ctants are particularly desirable for formulating
heavy-duty 1iquid laundry detergent compositions. ' :
Other anionic surfactants of this type include sodium alkyl
glyceryl ether sulfonates, especially those ethers of higher
35 alcohols derived from tallow and coconut oil; sodium coconut oil
fatty acid monoglyceride sulfonates and su_'tfatés;', sodium or



pdl yethoxylate sulfates, particularly those in which the alkyl group
cont ains fromabout 10 to about 22, preferably fromabout 12 to about 1§ _
car»-b’Qp atons, and wherein the pol yet hoxylate chain contains from about ’és '
about™ 15 et hoxyl ate noieties prefer ably 30 from about 1 to about 3 '
ethoxylate noieties.. = These anionic detergent surfactants are
parti cul arly desi rabl e for formulating heavy-duty liquid laundry detergent,
conpositions. Other anionic surfactants of this type include sodi um al kyl
. glyceryl ether sulfonates, especially t#qgoe- ethers of higher 35
al cohol s derived fromtallow and coconut oil; sodium coconut "0il fat acid ’
monogl yceri de sul f potassiumnsakhsl foft @3kyk crtienal oethylene axjde edher ssulfiates ve-.

Sbout 30 uhit s of S?Eyﬁﬁﬁﬁg o ey oL Hh Ay P
‘abol %/‘Bﬁabﬂﬂ‘? %f'gg? bg% éﬁgﬁﬁ gToHBS s %ﬂ M P’%potalgé'!étgg P

contain from about ™
salts of alkyl 5 = abeatiylZrzarbon ch;omsheandSLﬂOH&NrEsommttasﬂlumgSétb‘éutOflaﬂbﬂ

bout 10 t f t
Con- tains fr o abagly e B e B e e

wat er - sol ubl e sal t #forthydene soxjde pgh o1y Foﬁ%ﬁ é@ef%ﬁ"t }'L%c?ﬂg‘?cgﬁzﬂ"&l [Py
from about 6 to 20 t3a3hdProfiababt 110 to iabouth@0faarbyn atbms.gr oup and from about

1 to 10 carbon atons i the,@,;l gédg%'oug‘atx\@_ts% ubﬁ%l Lg_g @s[ @Jtét alpha- . -

2- acyl oxy- al kane- 1- sul f APc arni n% roma car bon atons .
in the acyl group audfénaseddfasty aFide copdaining trampahouk: Grke 20 ¢arlon atame

o Sty ﬁLkly' %hermsgﬁéf Faety Gerd af @-aumana rmmamut 11@0t10 28rtwar biwms atronse 15
o) b ool P St it T AR e
carbon atons;  and laztids adoh}ztmdygaﬂﬂomnab@ﬂl?-oﬁ@aﬂe@i ntatioms ntp theracyboinoun
to 3 carbon atons ipgt Beorlabyhe & RePaBeUt 280FArABAVAtoRs! fn Zhecatiume AbTHTY;i N
the aI kane morety " alkyl ether sulfates containing from about 10 to 20 carbon atoms
15 in the alky} 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 grouﬁ and from_ about 8
.~ to 20 carbon atams '_in, the alkane moiety.
" 20 3. Anionic phosphate surfactants.
4. N-alkyl substituted succinamates.

C. Ampholytic Surfactants

o ~ Ampholytic surfactants can be broadly described as a]iphatic_

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

' tives of heterocyclic secondary and tertiary amines in which the

aliphatic radical can be straight chain or branched and wherein

one of the aliphatic substituents contains from éboUt 8 to 18

carbon atoms and at least one contains an anionic water-solubil-

. 30 izing group, e.g. carboxy, sulfonate, sulfate. See U.S. Patent

- 3,929,678 to Laughlin et al., issued December 30, 1975 at column

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

35



20 3.
succi namat es.

b‘JﬁIy descri

am nes in which the aliphatic radical

Ani oni ¢ phosphate surfactants. 4. N-alkyl substituted
C. Anpholytic Surfactants Anphol ytic surfactants can be

bed as aliphatic 25 derivatives of secondary or tert|aPy?
a~qbrs or.aliphatic deriva- tives of heterocyclic secondary .and tertiary

“wherein one of the al i phatic substituents contains from about.8 to .18
carbon atons and at |east one contains an anionic water-solubil- 30 °
group, e.g. carboxy, sulfonate, sulfate.20See U S. Patent 3,929,678 to_.

[ , 1ssued Dece Q 1%75 ag m% 19, ‘tines 18-35 - -
for exanpl es of anphol ytic su fa&QQEEELJﬁﬁ—Jﬂliééﬁ—i ZMAtterlonIQG“-

Laughlin et al.

Surfactants Zwi'tt elwitberionic f atfactants acarbebebrbrasdly - cd!escmlhbédasas&g{rérr]
A o?”geéo%%rﬁréﬁda?}r[ﬁﬁp da‘?rﬁhé(ft 'd\é?ﬁ:a%fi vé?togr Rete%c' ' C

tgntiacy r@Resm %ﬂsamﬁéve%eé qyasermar ent

vatives of seggg@aé

secondary and tertia
quat er nary ph(ﬂﬁﬂn%lsﬁﬁﬁ’ﬂﬂaﬂ’eﬁﬂdl

L

can be straight chairn or branched and

-1zing

3,929,678 8 0 Lawmohium) Giatarnary %ﬁ&lﬁﬁoﬁﬁﬁﬁﬁﬁefer@@ar élgiﬁfdhtiuxﬁoddmmnﬂ@{. | lt ne
eI S patdit $0700kd SaTRAGH B, of thl°IafBarpeethbdlt ag, P10

38 t hrough col
10
can also be

137ﬁcB§dGﬂumhn19dePEmg6&ttbmnmbscmhmmstf tine BBesent

ammoni um surfac ants having- the fornul a:

invention. Suitable cationic surfac- fa,arg,émgwgcIotpdgmgtlgeio,g@ag@,rfl[gen y]

wher ein [err]
10

15

20

25

"~ anion.

30

35

a8%3n al kyl or al kyl benzyl group having from about 8
E. Cationic Surfactants :

Cationic surfactants can also be included in detergent
compositions of the present invention. Suitable'cationic surfac-
tants include the quaternary ammonium surfactants hav1ng the
formula: -

 (P(or®), 10R* (o) ]zR

wherein R2 is an alky1 or alkyl benzy] group having from about 8
to about 18 carbon atoms in the alkyl chain; each R3=is selected
from the group consisting of  -CH,CH,-, " -CHZCH(Cj;)-,
-CHZCH(CHZOH)-, -CHZCH2CH2-. 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 R

groups, -CHZCHOHCHOHCORGCHOHCHZOH wherein R® is any hexose or

hexose polymer having a molecular weight less than about 1000, and
hydrogen when y is not 0; Rs is the same as R4 or is an alkyl
chain wherein the total number of carbon atoms of R2 plus R5 is
not more than about 18; each y is from 0 to about 10 and the sum
of the y values is from O to about 15; and X {is any compatible

Preferred of the above are the alkyl -quaternary ammonium
surfactants, especially the mono-long chain alkyl 'surfactants
described in the above formula when R5 is selected from the same
groups as R4. The most preferred quaternary ammonium surfactants
are the chloride, bromide and methylisulfate Cq-Cig alkyl tri-
methylammonium salts, Cg-Cic alkyl di(hydroxyethy) )methylammonium
salts, the Cg-C;. alkyl hydroxyethyldimethylammonfumsalcs, and

m‘-



to about 18 carbon atons in the alkyl chain; each R3 is selected from the
group consi sting of [err] 20 [err] and m xtures thereof; each "f’\
| S cted fromthe group consisting of ClL-C4 al kyl, Cl-C4 hydroxy- al k-:.
benzyl, ring structures forned by joining the two R groups, . .

- CH2CHOHCHOHCOR6 CHOHCH20H © wherein R is any hexose or hexose pol yne

havi ng a nol éecul.ar wei ght | ess than about 1000, and 25 hydrogen when y is
not O; R is the sane as [err] or is an al kyl chain wherein the total .
“nunber of carbon atons of [err] plus [err] r<hst nore than about 18; each .

B T1om O U0 b0t 4020 MU g, ST B
al kyl quaternary aesphi tnimeghyammenium, metmdsubfate, t Raumtdndorivethyd amganium - - .
al kyl surfactants d36Fidagd myPidtys AP9MEthlyPinch Fum\NS¥bmli&d M hnd S co@Inae! a¢i-
surfactant e are. ¢ ndREBATRRIun, ETIEe SRH ARy TSR are] RS CHIAY PrET-

35 met hyl ammni urfieseéd.s, C8-C16 al kyl di (hydroxyet hyl) met hyl ammoni um

salts, the [err] alkyl hydroxyethyl di met hyl anmoni unsalts, and -21 -
[err] alkyloxypropyl trinethylanmonium salts. O  the above, decyl
tri net hyl anmoni um net hyl sul fate, | aur etengentBuhldessym/ni um chl ori de,

myristyl trinmethyl anmorjeterdentntdtRositiof® @FNthe brésentEinvEheIBROAAN GhEitnalL de -

and nethylsulfate are Lcul.ar re- .ferred. e nt ,Buil ders
Det er gent conposi tﬁgﬂg?@rﬁfﬁjn&r é%"ei%t ST n‘%@ﬁﬂ%ﬁ’eéﬁrﬁeﬂgﬁ"dagﬁs _It9 ﬁ)sr}ﬁ?i g’é
i norgani c or organimineetlehgednessurdrdeek. t Ghesssibyildersican comprisel from @ntes
cg% rol g These V\thI ! sﬂerlsa%vﬁ(rjbycmaﬁgmse%ﬁ _“.lfﬂd@ Qcﬁ\&%ﬁ@%ﬁly.l whahincalidédie these
cosposi-tion. en i u ese_ bui.l ders I ca c ri u
60% by wei ght of t é;ipgers Ef:yb_icat1tl]y comprise up to yp 6}5% ;rpweisg?lt %f %he
o detergent composition. Built 1liquid formulations preferably
 comprise from . 10 to " 25% detergent builder while built
15 granular formulations preferably comprise from - 10 to '
. 50% by weight detergent builder. .
Suitable detergent builders.include crystalline aluminosili-
cate fon exchange materials having the formula:

20 Na,[(A10,) " (510,) "xH,0

wherein z and y are at least about 6, the mole ratio of z to y is

X - from about 1.0 to about 0.5; and x is from about 10 to about 264.

W - Amorphous hydrated aluminosilicate materials useful herein have
25. the empirical formula

_Mz(zAmz "y$i0,)

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



detergent conposition. Built liquid fornulations preferably conprise

from 10 to 25% det ergent builder while built 15  granul ar

fgﬁ?u ations preferably conprise from 10-to 50% by melght _ﬁi
depst gent builder. Suitable detergent builders. include crystalline ="
al unnosili- cate ion exchange materials having the fornula: [err], mherein

z and y are at
about 0.5; and

L

»

| east about 6, the nole ratio of z toy is from about 1.0 to

X is fromabout 10 to about 264. Anorphous hydrated

al umi nosilicate materials useful hereln-ﬁéve 25 the enmpirical fornula

[err] wherein Mjs sodium potassium ‘ammoni um or subst it uf ed

z is from about abiinregilipata 1on exppange; materighs is diselqsgd Hh\yl'gg Patent _
nmagnesi um i on e3pdesne69 Cﬁd)am-dmeb,f &t aRasissabdulctaleni 12 glm ek yir ent S

21w nosi 1+ ear o aspasieln®/ RN, O AR | syfdbrc [Rysraine,

and contain frotﬂlmjamﬂig%q dommgharmswaﬁer\m%nsw1mrgnn ﬂr‘le ayaidedle i ne,

and potential | y, e the odusi grdeigné SZeefl i te k 22¢61 1481 P0€B)|,| caaaezmrit@xxhanged
I ssue

materials is di

mreriars 1S ol fel e ko prshelly i e B AAEN 6 4 e
synthetic crysstliicebe iahuenchangd metardal dnasethehfimgmlant eri al s usef ul
are avail able 5 ~under the. designations Zeolite A Zeolite P (8), and

Zeolite X. In an espeC|aIIy red nb S @ﬁ the crystalline alun1n5-
silicate ion exchange materl oz)qez » "["gq

cl ose

about 20 toygbout 30, especially about 27.

15

20

vherein x is from about 20 to about 30, especially about 27.

Other examples of detergency builders include the various
water:soluble, alkali metal, ammonium or substituted ammonium
phosphates, polyphosphates, bhosphonates,  polyphosphonates,
carbonates, silicates, borates, polyhydroxysulfonates, polyace-
tates, carboxylates, and polycarboxylates. Preférred_ are the
alkali metal, especially sodium, salts of the above.

mroni um - 30

H lo\ereH1x is from

Specific examples of inorganic phosphate builders are sodium -

and potassium tripolyphosphate, pyrophosphate, polymeric métaphate
having a degree of polymerization of from about & to 21, and
orthophosphate. Examples of polyphosphonate builders are the

~ sodium and potassium salts of ethylene~1,1-diphosphonic acid, the

sodium and potassium salts of ethane 1-hydroxy-1,l-diphosphonic

- acid and the sodium and potassium salts of ethane, 1,1,2-triphos-

25

30

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, sesquicarbonaté;” tetraborate

decahydrate, and silicate having a mole ratio of'SiO2 to alkali

metal oxide of from about 0.5 to about 4 0, preferably from about
1.0 to about 2.4.

Useful water—solubIe, nonphosphorus organic builders inc1ude

“the variouS‘fa1kali metal, ammonium and substituted ammonium
polyacetates, carboxylates, polycarboxylates and polyhydroxy-
sulfonates. Examples of polyacetate and polycarboxylate builders -

35

herei'n

o/



X her exanpl es of

al kali nmetal, ammonium or substituted anmoni um phosphates,

pobmgboqphates
srllcates borate

carpoxylates and .
especrally sodlun]
phosphat.e”bui | ders
pyrophosphat e, pol
of fromabout 6 to

det ergency builders include the various water-sol uble,

phosphonat es, pol yphosphonat es, 15 car bonat es, o
s, pol yhydroxysul fonates, polyace- tates, -

pol ycar boxyl at'es. Preferred are the alkali netal,
salts of the above. Specific exanples of inorganic
are. sodi um and potassiumtripol yphosphat e,

ynmeri c netaphate 20 haw fig & degree of polynerization'

21; and orthophosphate. Exanpl es of pol yphosphonat e

builders are theapgdithen apdiumt qrtassiumal tithbim,et dnpoptum land dswiisds pHiedi o2

%@ghﬁs AT 38! Egr,ﬁten&p*alﬁr{@ ]teli)‘%'c%’ﬁc 1ac1ldd' am-%whonl c

acid, the.sodiuma
acid and’ the sodi u
phoni ¢ acid: © G he
Patents 3,:159, 581,

3,400, 148. Exappl e
pot assi um car bdnat
decahydrate, and s

pol'assSi um s fos- ?
acefiies prtshuoxudiisugeinis onpisinmel Titic oﬂ@ér okehgens, Rgly.ar-
bexyAié, 48305, Ind2AtP2d lac3d 422, 137; 3, 400, 176 and
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uLsc@aeem\angs.aaoarﬂsa tatdiehds i[seueq rtaocrw?l«arlﬁ%et al

oxi de of fromabout 0.5 to about 4.0, prefersgbhYmdtepiaBPome1ddedd ﬁh@ a,bgé*t_

2.4. Useful water-
various ‘al'kali net

squbIe nonphosphor us {) an c bui | erz f%%lu e
u

splublgnsal tin ofhdiomap s 2t mnl am? B9 §%1'f?8f‘¥a‘[i§s

car boxyl ates,” pol yetddQuygh adsemaledndac iggl j/tapdnwyetd;umémés acigy dfiupaeic of
pol yacetat.e. a”g?pc" Lid) 99&%1:@{:9;:9?' ! %Féconic AHcfd LIha m?tﬂ a!&ﬁt:a&c%um

l'ithium amo
t &ty aaceti c aci d,
acid, benzene pon

um“ &

um sal ts

ene
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preferred polycarboxylate bui | ders are disclosed in U S.. Patent No.

3, 308, 067 to D eh

1s

i ssued March 7, 1967.
Other useful builders are sodium and potassium carboxymethyl-

oxymalonate, carboxymethyloxysuccinate, cis-cycTohexanehexacar-

~ boxylate, cis-cyclopentanetetracarboxylate phloroglucinol trisul-

- 20

fonate, -water-soluble polyacrylates (having molecular weights of
from about 2,000 to about 200,000 for example), and the copolymers
of maleic anhydride with vinyl methyl ether or ethylene.

Other suitable polycarboxylates are the polyacetal carboxy-
lates disclosed in U.S. Patent 4,144,226, to Crutchfield et al.

~ jssued March 13, 1979, and U.S. Patent 4,246,495, to Crutchfield

25

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

_carboxylate ester is then attached to chemically steble end groups

.30

to stabilize the polyacetal carboxylate against rapid depolymeri-
zation in alkaline solution, converted to the correspondlng salt,

-and added to a surfactant.

- Other useful detergency builder materials are the "seeded

‘builder" - compositions disclosed in Belgian Patent No. 798,856,
-jssued October 29, 1973 .

© 35

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

. mixtures of sodium carbonate and calcium carbonate having § micron

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



Such materials include the water- soluble salts of honp- and copolymers

aI | phatic carboxylic acids such as naleic acid, itaconic acid,

@conl c acid, fumaric 10 acid, aconitic acid, citraconic acid and w

eyl enemal oni ¢ acid. ‘O her bui I ders .include the carboxylated - = oo
car bohydrat es dis- closed in U S. Patent 3,723,322 to Diehl issued Ivarch

28, 1973. Other useful buil.ders are sodi um and potassi um car boxynet hyl - 15 |

oxynmal onat e, car boxymnet hyl oxysucci nat e, ci s-cycl ohexanehexacar -

boxyl ate, cis-cycl opent anet et racar boxyl at-e4phd or ogl uci nol trisul - fonat e.

wat er - sol ubl e pol yacryl ates (havi n% nmol ecul ar wei ghts of f+om about 2, 000

to about 200, 00(AMdoFaESiLMpearponated haningc appanticles dpmetarept f&f%mmé,w 3h

Vi nylt hrret hlyl et [’@T 10kt gfmhxtmet oﬂ&odfunf sescﬁh'&@i‘b@%ﬂté &lathecartxeliuxﬁar ldet es

are the pol yace r.bo a scl psed, in e

G utehtiord o dvifda Bireie €idindtercob 2l erent ahflandiy it whesive,”

Crutchfield et af sodiusucdribdnate, Zdeimmumirmgeaqﬁ)lcyhchmabxm bwwgaaes

can be prepa ed wtlp“enggﬁﬁtgﬁ of gq‘?%psﬂ under pol ymerization . conditions
an

an ester of glyoxylic aci a polynerization initiator. The
resul ting polyacetal carboxylate ester is-then attached to chenically
stabl e end groups to stabili amémepmh;‘amted-genardeﬁhes agai nst rapid.

depol yrmeri- zation i e .
saIOt y30 and added agdsdt}pﬁ%ﬁﬁl'#édqgf% use%&fj ie"tjgdencﬁ d%@.gf'ﬁagg
mterials are qqﬂeosv@eweefbamd@reswnpmpvti@ns dnscihe Edcpwenéicma&n

Pat ent No. 798, %&,esmmeﬂae@cn@bers 2for 1953 ﬁnec;f lfsonexermbe%be&t
seeded buil der ch Odl um car nat é and
cal ci um car bonat‘é‘ u

sodi um sesqui carﬂmdamga agenaﬁsd mrm!umncahbdhmoesha\dueg, afphiretrscl @ptiicatet er
of 0.5 mcr)ns; plgheeMers!i grtiiefaddl, PRIIITIIIAGUaEEHROTRbRoGABARRFIEM
hydrOX|de
_ sodfum carbonate, sodifum hydroxide, etc. }» enzymes, enzyme-stabil-
15 izing agents, perfumes, fabric softening components, static
control agents, and. the like. -

Detergent Formulatwns ,
Granular formulations embodying the detergent composnmns of
20 the present invention can be formed by conventional te,c_hmques,_
i.e.., by slurrying the - individual - components in water and then
atdmizing and spray-drying the resultant mixture, .or by pan or
drum granulation of the ingredients. Granular formulations

B

L2

s tilinss B1EAsnste qsemhs e HBRe Y astovatdth S it Tfise, 2hr

- preferably comprise firom - 10 to 30% detergent surfac- \

25 tant, usually. anionic. . . :
. Liquid formulations embodylng the detergent compos1tions can'
be buiIt or unbuilt. If unbuilt, these compos1t1ons 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: nornally home-
geneous single phase I1qu1ds of low viscosity’ (approx1mate1y 100
to 150 centipoise at 75°F), S '
.35 Built liquid detergent compositions can be in the form of
~ single phase liquids provided that the builder is solubilized in



havi ng a particle dianmeter of 0.01 micron; and a 3:3:1 wt. mxture of
sodi .um car bonat e, sodi um al um nate and cal ci um oxi de having a 5 particle
dlaa'n'e:,er .of" 5 mcrons. O her Optional Detergent Ingredients Qther optiona

i ngredi ents whi¢ch can be included in detergent conposi ti-ons of the presen

I nvention, in.their. conventional 10 - art-established I|evels for use
(i.e., from 0. to about 20%, include solvents, bleaching agents, bleach
activators, soil-sus--pending agents, copkasion inhibitors, dyes, o
fillers, optical brighteners, germicides, pH adjusting agents .
(nonoet hanol am nehe setliture cat bmatlevelsowh weely dSigohi dd qu idsC chnventiymesy

enzyne- stabi | - 1%onta1én{w0?aﬁ9n&f¢a‘ ﬁ‘%s‘ﬁéﬁr wfapﬁea bﬁ%% e@l(')r Tufat i%hs

conponent s, statmc ergen

G anul ar _for mul aPrﬂﬁ@‘:e%ofd'?rWd'iFhé det P eaft acb!ﬁf@;f}mﬂeoﬁxs’@f“ atd 40 e
present inventi omn:a:até»e. fOfqueds lof ooy eye a1 havec@Muwavistositye (100Yto

slurrying the i n e

sprayydrgl nggt he %ﬁ?g%&%pgguﬁe#)m n%l\{ﬁb ?ﬁ%‘?g %t‘fﬁrga}. ndF‘éﬁagﬁ&qSP t he
i ngr edi ent s. chmnants ﬁbahﬂloml|?temsrq9|ea¢®sam)¢ucmﬁnrsbveis)mf builder 10
;gr mul at i oﬁg eﬁggg&??&hn&y%aﬁomﬂétﬂf aﬁgs@éf'@?’glﬁé” ﬂ%o&nﬁ:ﬂ t orgr uilt;

If unbuilt, thes&® Biqnﬁl‘bfeﬁ%gﬁs g’ﬁ"zﬂ" tign, c%ﬂ‘?ﬁdﬁ“é FB&Y%?% “15 to
50% t ot al’ fsu'r'f actlgnemplioyowi skos ttyl adbfiens to gmoduceh systamsc hawingaphastde,

di-, or tri- kaenéaéanafh%ceeé%csnew raéb #id Oetamsta@baﬂﬁanas aRd abkali

metal “hydroxide an as et

i sopropanol, and pé?)‘fﬁ"(sxﬂ asﬂa’@@l’ r@extqr 8obid,sgtHl ementg ch conpositions are
nestral |y homo- geneous si niésr Ném:ra} Iwafshlnl-lsoe)terlgent Fosmdakions( appr oxi mat el y

100 to 150 centi pol Sﬁhf"fm%ﬁé edre'i:l%%engshomrositioﬂ"ok the g&ls@ngeitng Hﬁ'ah are

conposi tions can be (1w S pI’OVI the
bui | der is sol ubPPgrative within a wide range of wash (e.g. from about 5 to

15 about 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 we1ght in water at 20°C. Near neutral wash pH formulations are
better for enzyme stability and for preventing stains from set-
20 ting. In such formulations, the wash pH is preferab]y 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-aA- 0095205 | These preferred.
35  formulations comprise: '
(a) from about 2 to about 60% (preferably from about 10 to
about 25%) by weight of an anionic synthetic surfactant as pre-
viously defined;
(b) from about 0.25 to about 12% (preferany from about 1 to
30 about 4%) by weight of a cosurfactant selected from the group
consisting of: _ | | | |
| (i) quaternary ammonium surfactants having the formula:

2, 3\ red a3 § +. -
s [RE(OR )y][a (OR )y]zn N°X



-25- the mxture at its level of use. Such 1liquids conventionally
contain 10 to 25%total surfactant, 10 to 25% builder which c an be organic

Q organic, 3 to 10% of a hydrotrope systemand 40 to 77% water. -y =
f‘vi ds of this type also have a low viscosity (100 to 150 centi poi se at -
A5F€rr]). Built liquid detergents incorporating conmponents that, form

‘het erogeneous mixtures (or |evels of builder that cannot be conpletel y-
di ssol ved) can al sg conprise detergent conpositions of the present
invention. Such |iquids conventional- |y &épl oy viscosity nodifiers to .

produce systens havin | aggic 1 jshear _gshagacteristits to intain
stable di spersi_ons‘f‘h_eg'ﬁg" Fo’_p?aé:ge_ 'pRaseRsephr 409 of are sﬁ_iﬁr%"g?‘l‘%rmnt_.
Near Neutral Wash péefdeeder gent Fornmul ations Wil e the detergent S
conpositions of the pre {4k 4 ar, at | oVl I ATV r e of
viash pHs (e.g. .from-abogﬁ)Sdt@é%E; ﬁgboaﬁm&ﬁg?, gi"ﬁfé\y%?ﬁe %g\g’?t cularly

suitable when fornul af®W1%b provide a near neutral wash pH, i.e. an
initial pHof fromabout 6.0 to about 8:5 at a concentration of from about

0.1 to about 2% by wei gp2ng3 4 M[v 5 3nqut 53k wash pH
formul ations are betterh% o(IrORe rﬁre(ogf Zﬂl ﬁ”&nw% _'i;aavgﬁb!ng stains fraom
set- 20 ting. In such fornmulations, the wash pHis preferably from about

7.0 to about 8.5, agkbre®h RAY RPerrly y BAPTR APaULs TdeFThéd Aeve; Gltticu- -

Preferred near neutfal, wash_pH detergent fornul afjiqns are S sed in
EP-A- 0005205, 1arly P‘”efg'."‘.”g are Jthe és‘Fneséh“gr hepamthyLechyene-

formul ati omo conpr i dtamige)chl ocideathnomide @od aethylstdfetgsattasabl y from about

10 to about 25% by wei gh{;)0infHa &UrFaRtfntsSHAYiRGHH fgfant as pre- C
viously defined; (b) fgom)ag%ut .25 to ébout - §2%%Q(pre erably from about V _
to 30 about 4% ) by weight pf cosgrf ctag selected from the group .

- consisting of: (i) _quat'ernﬁkg(mﬁry]fﬂ Jr!] ®tants having the formula: 35

4

15 wherein R_z, R3, rY, RS and y are as defined abojeﬁ particu-
- larly preferred are the €,2-C,g 2Tkyl dimethyl amines;
- (iv) diamine surfactants having the formula:

[R2(0R3)_y][R“(on3)y]NR3N'Rs[R4(oR3)y]
20 . o . : .
wherein RZ, R?, R*, R° and y are as defined above; particu-
larly preferred are the CIZ'CIG alky) dimethyl diamines;
(v) amine oxide surfactants having the formula:

A _[Rz(QR3)'y][R4(0R3_)y]R5Ne-)o :

wherein R%, R3, R%, RS and y are as defined above; particu-
larly preferred are the t:]_z;_t:16 alkyldimethyl- amine o_:_(_ides;
and : : ' _

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

2,003% 1r0d/ne3y TwedunSradsaad
(R%(0r%), JrR* (o )¥]Ng NR°(RY(0R) ]

35 ‘wherein Rz, R3-. R4, R5 and y are as defined above'; pr.eferjr'ed :

are the C12'c16 alkyl trimethylethylene di(amine oxides) and




26 wherein [err], each [err], X and y are as previously defined; (ii)

diquaternary . ammonium surfactants having . the formula: 5 [err] >\
v;(ne?;.e:rMerr] y and X are as defined above; particu- larly preferred ar

the C8-Cl6 al kyl pentanethyl ethyl ene- 10 di am ne chloride; bromd
angd rrethylsulfate salts; (iii) amne surfactants having the fornmula: [err]
S Wherein [err] and y are as defined above; particu- larly
preferred are the [erx] al kyI di met hyl ami nes (iv) diamne. surfactants .
having the fornula: 20 . Terr] wherein [err] and y -are

def d ab t - Jarl |, K t
o e b (ot N S e HRCTR o Rl R e & bar,.
R3, R4, R5 and y aihauas301e1bynwgabo\m|;d pastt preferably from earbeutem doezahéby -
[err] al kyldinet hyJuefﬁm:?eoPXi .gagfid%containingmﬁrom bt (?6” %uQX'de)

surfactants having t Qr mu err are as
defined above; pr e?aé'PP%tha?‘% (19 arabty 2af407F14 rsﬁﬁ\é‘faﬁﬁﬂef Y é\?éd 09"( EFﬁ“r\’é'e
oxi des) and. §-27thereof); the mole ratio of the anionic surfactant to the cosur-

factant being at least 1 and preferably from about 2:1 to about
20:1.
- Such compositions -alse preferably contain from about 3 to -
about 15% by weight of an ethoxylated alcohol or ethoxylated alkyl ’
10 'phenol (nonionic surfactants) as previously defined. Highly
preferred compositions .of this type also preferably contain from
about 2 to about 10% by weight of citric acid and minor amounts
(e.g., less than about 20% by weight) of neutralizing agents,
buffering agents, phase regﬂ‘lants, hydrotropes, enzymes, enzyme
15 stabilizing agents, polyacids, suds regulants, opacifiers, anti-
oxidants, bactericides, dyes, perfumes and brighteners, such as
those described in U.S. Patent 4,285,841 to Barrat et al., issued -
- August 25, 1981.




(c) fromabout 5% to about 40% by wei ght (pr_eferabl y. to about 30% by

wei ght, and nost: preferably from about 10 to 20% by vvel gnt) of a fatty acid
sgé

i ning fromabout 10 to about 22 ca %1 ato er_;r..] BNCI !
ated fatty acid or mxture 5 eof) i the

-ani oni ¢ surfactant _t
fromabout 2:1 to

he cosur- fact ant bei ng

pref erably
20: 1. Such corrp03|t|ons -aI so preferabl -y contain

from about 3 to abgut 1 %eej%fﬂefgg%“qhapcg&n ted al cohol or

et hoxyl at ed aI kyl ¢
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Iess tdnnmabbohié%bgrgenghsurﬁ&chmt reixturng agents,

buffering agents, a%e Eggbll aphg: ~hydrotropes, enzynes, enzyne 15
’b P

stabi lizing agentg,

[ok CRETsR T Y Wi%htolbimtfl'leemmpwﬁut—iml dants,

bacterici des, dyes, pe urres and br]dg{t ener siuch %%S%?g%%(‘d’l bed I n

U.S. Patent 4,285, 841
11111111111111111111lhmairlkh]immu/anti-redeposition propertiiesc L M

S 1. Adetergent CoEiiNddd e LA ated cd¥ihLEood1 ydibdus wei ght

of the conposition of noni oni ¢, ani onl C, olytic, zwitterionic,

cationi c detergent surnad'ét%tthfﬁ ﬁwlt%ere(jt

wei ght of the conposition
soil renoval /anti -redeposi

. cationic polyam nes having the fornul a: (1 [err]

whetein each nz is an N or N g:oup: and at least one
Hz is an N' group;
g O 0 0 0 0 0
1 E 3 L - ] ] o " |
A® is -P|€C-, -I'ICO-. _-I:ICP'{-, -Clli-. -OCtli-, -C0-, -0C0-,
R R R R R R

0 q 0
i )
-0C-, -CNC- or -0-; R is H or t:l-t:4 alky! or hydroxyalky?;
R

cach B2 is C,=C, alkyl or hydraxyalkyl, the motety
-L-X, or two R together form. the mofety ~(CHy) -AZ-(CH,). -,

or

whereinAz1s-O-or-CHz.rislorz sislorZandr+

s is 3 or 4; each R3 is C --C8 alkyl or hydroxyalkyl, benzyl,

the moiety -L-X, or two Ralor one r? and &3 together form the

mofety -(CH,) -A -(cuz) -3 /! s a substituted C,-C,, alkyl,

hydroxyalkyl, alkenyl, aryl or alkaryl group having p sub-
stitution sites; R5 is °1'c12 alkylene, hydroxyalkylene,
alkenylene, arylene or alkarylene, or a cz-c3 oxyalkylene
moiety having from 2 to 20 oxyalkylene units provided

that no 0-0 or O-N bonds are formed; each X is a nonionic
" group independently selected from H, cl-c alkyl or
hydroxyalkyl ester or cl'c alkyl or hydroxyalkyl ether
groups; each L is a hydrophilic chain consisting of the

) and(b) fromO0.05 to 95% by
?F(\gd e gt i ¢ conpound havi ng cl ay
i 0 Q)Qert | est se ct e rom é‘PhozyI_at ed .



wherein each [err] is an Nor N group, and atteast—onme—terri—is an N |

gr#g% 0 0 0 0 0 yl or 5
)’r 'vatkyl ; eadh is [err] alkyl or hydr H I ﬂ ty -L-X, or _
two_ R2 together .formthe noiety [err] wherei 2-, r.is _ O

2," is 1 or, 2 andr +s 1S 3 or 4, exfh [err] S [err] aIkyI or

hyd | k I d R3t th

form the i ety étfr?xr%fgv”ﬁﬁﬁétyr%?é% R0 o B0 Na b ya Kyl al keny!
aryl or alkaryl whet@imaRi nQSpC§1:ﬁ alkylenenosi hydrofpalkylene] al kyl ene,
hydr oxyal kyl ene,maigef%xﬁn@ €80 'ﬁ”?soi ﬁﬁ:’éﬁéi"&f‘e tCleds 23 FughYBhgk °ne

nmoi ety having from ene units provided
O N bonds are foFh@duoieky ‘x‘%zﬁﬂzl hiyoni c group i ndependent |y sel ected

fromH, [err] al hy xya ester or err] al kyl or hydroxyl kyl
et her groups; WI’E‘ gﬂ%&pﬁ ﬁudstpmootyatlﬁevlene 29-
pol yoxyal kyl ene moietyy d [icrl]whehem h.§ IR' ahc! i@o‘ﬁgﬁalﬂl

hydr oxyal kyl ene_pris £rdm Gntd) 8;0q Asnlicr 8; ne/IBel 3 such that the

moi ety [err] conpkdesesisl &m.s fso%;wman W%yal?yl ene
noiety; dis 1 whe frr] g! gd rr] V\/nen [err] _pis from3
to 8; qrslor'i?u attrslvrlnenqiS'1; and

wherei n An rmre'nmwﬁpoaﬂoﬁwfi erimnl dlﬁmetﬂiedl@.ﬂrﬁtﬁ&éﬁﬂ g8sa 2. The

conposi tion of %@Fﬂ&: gg te#&fd Brtgxr}%.rl.ky@. oirsar%l_sguz%;t uted [err]

al kyl hydroxya or aryi3

u - g
: - a-; p is from 3 to 6.

3. The ompostionof any of Claims 1-2 characterized in that each
RZ is methyl or ‘the moiety -L-X and each R3 is methyl. '

4. The composiion of any of Claims 1-3 characterized in that each
' MzzsanN group. _

5. The ompostion of any of Claims' 1-4 characterized in that
the moiety -(CBZCBZO) - comprises at least 85% by weight
of said polyoxyalkylene moiety.

6.  Thecomposdtion of any of Claims 1-5 characterized in that m is
0 and n is at least 12,

7. The omposition of any of Claims 1-6 characterized in that X is
H or methyl ether.
8. The composition of any of Claims 1 to 7 characterized in

that it comprises from 0.1 to 10% by weight of said
cationic compound.



A is 0 [err] 3. The cnposition of any of Cains 1-2 characterized in that

each R2,is nethyl or the noiety -L-X and each R3 is nethyl. 4. The A~ 1
co ition of any of clainms 1-3 characterized in that each [err] is ansF
gr 5. The conposition of any of clainms 1-4 characterized in that the -

noi ety[ esr] conprises at |east 85% by weight o yl gne '
noi ety. 6. The conposition of any of Cl aim1-5 Hlmlamllmnnﬂmﬂ that, m i's
‘Oand a is at least 12. 7. The corrp05|t|on of any*oft Cllai s %-

characterized in that X is H or nethyl ether. 8.. The corrp05|t|on of any of
Clainms | to 7 characterized in that it conprises fromO0.1 to 10% by wei ght -

of said cationi ¢ gomReURpositibl ofbcldfn & chdradka®i £PRHAL L Of claim 8
characterized in t'h it conprises ?Jr'oml to- S%bé gsght of said cationic

conpound. 10. The CGF?'BB%SF? o L §Hy3’§)PYC‘Ye&ﬁHE°§ CiopEs cP@EeYnd- t hat

sai d detergent surfactant is selected from nonionic surfactants, anionic

suriactants or el Sty de any U8 CATRONIY Shaplodllol 1l 510

characterized in th
det ergent buil der. said detergent surfactant is selected from nom.om.c

surfactants, anionic surfactants or mixtures thereof.

11. The _'compositidn of any b_f Claims Selocharacteriéed in that
it further comprises up to 80% by weight of a detergent
builder.




