0 135 217 *Descri ption TECHNI CAL FlI ELD The present application relates to
anmi ne oxi des having cl ay-soi | rem)val /anti-redepositi on ‘properties when
used/fn det er gent corrp05| tions. 50 135A2prticularly inportant property of
a deter gglegopposition is its ability to renmove particulate type soils
froma var et ty of fabrics during ligemeeAsl Ae.p Per haps the nost inportant
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di scl osed T SRIFECRt4®) 3 YHUCMpoNRs Predhosa raving the formylasy Novenber 17,
1981. Represent ative of such ggmpourds are those having the formula: [err]
25 wheeein [err] is a [err] aI]kyI gnioup; x is 1 or an integer of from3 to
5 and y is from6 to 12. Séer-@uz),Lo—s—maacam),sa,—gzg 678 to Laughlin et

i ssued Decenber 30, 1975/ édetergent conposi tion containi ng pol yet hoxy
\Mgéte“ oni ¢ surfactant plus Stoner detergent surfactants); U S. Patent
3, 925 22 Gwheteth R' 00 |6, Bikyi Bloup;ixIS1EEn REBIRIEoMB o a'gaZ§y€sC#|%WtQQf‘tSe§9£m9§' t i on
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those T ahi e BFRxyhothyReRliossT, arcU. 8 Phiond S52HDERYSID iSsubls REJust4, 70 tenfld i

pol yest eedepdsirioni agenti esidting ©f plkaib metal caﬁﬂxymétﬁﬂéqﬂﬁl&et ar@nhyaroxydlodyRaIRGSe). A
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One cl ass Dfeséigﬁnédbped‘t%nfa ol hNe'aSrQ &sugmﬁuahwm.é‘apa hal€ fktive tdeep soil

" met haéx )SPWG“‘EQI tuesmcempoaodwrhavdaob ladditiinblactay woil remacl propdriies| Moreovex iasidisdidged in

condens%’f%ﬁ xie ' PRieRE. Qxtpgy e‘ﬁf'mewmfgcaakerreswreﬂa? Whieyg th ?nt' reqegasition

e 19,7

Mar ch 6, ﬁ,qftatléiéfsc mt ;gt; (cfe¥ 57 RGRYH BengVia =t fieFlesed Ful ose
and car B%Xyd?'@ﬁ &rtlAg I%&ngﬁ?.'}sy% S @)éﬁ&'eﬁied'ﬁécéﬁabgr 1473$83Rhd published

65 04.07.84, dlscloses detergent compositions whlch contam water-soluble ethoxylated amines having clay
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3, 597, ;116 tpo D ehl, issued August 3, 1971 (ionic comnbination of
dodecyl trimet hyl phosphonl um chl ori de and sodi um car boxynethyl cel | ul ose),
and™S. Pat ent 3 523,088 to Dean 8t13%.217ssued August 4, 1970 (antl-

[ edepos Lii0na80 b ROARLEL] digbellos Thisalel R AR YR IN] £oL| Ul 06 and
hydr oxy pe@p a@ﬁ hox g% n\gseet 3lﬁgmase§me|%§§arﬁ;hxx Egélmonoamlae
provi de notit mthyreamﬁanr OIStH‘eI (785entd bentibs Go (bhﬁrL(jeSdaHpoJrﬂW&hl il @RRgdnt €S.
See U. S. cqpnasitionsvhichreyiké mwcxﬂmmem msuswlactlaeeolobe’rovadagnell@% whi ch

di scl oges db h.fi mvlg@ﬁfw a’se&f?s snvn ra\ﬂqq Cofg gsﬁefq' m:&mnwm%st@m
removal pragp gJ Lét |n nﬁgﬂ Etslfgf %ttd E jﬁﬁl %gfh i)lgydeter ent
sur f act aBdmpositibr! mat, g*;y,e@g n?@g ary cationic su act ant and

am de surf dcisaydt.a ?ﬂfms-eohmt iof It t 'iriv@rmoﬁgerﬁrcsnddOcohaumda uaefmbardem‘rgent

si gni f m:aqmpon'am s=°mWw peth el wtrvwatqmdhete [sdengpitioro@opattisaended, t hese
cerrpoundgomﬁliaof m i Q?ﬂ‘;;cc‘ g’e ?EII'“VF%%%P’%PSFS@T"N"@%S use} iodRiargent s
di scl ose ie?s% PEa0res %lem.eﬁgemkémaﬁgrmsasseé of conpounds can

be requi red to achl eve he antl-re eposition benefit. To the extent that
there ‘& e conbi ned anti-redeposi t BGACKGRGUNIDART removal benefits as di scl osed
in the CanW% &L"E?rt"573ﬁ?faﬂ‘r"e'setoﬁ‘ e JUM 3. 19 discloees abkepyiatasichmits pxides oh

Pat ent ag;g % plkviamipes; usqlil & eﬁgas;ﬂ:;gég?r fishwaghinsh @BfFEFmALING, 983
and publ i s § ¥er 1° (ﬁssc oses detérgen conp05|t|ons whi ch contain
wat er - ol ubl e et hoxyl ated am nes HhaoH pgceLa:ﬂz)z_H 0135 217 soil

removal / (anti-redeposition properties. These conpounds . are selected from
et hoxyl at ed nmonoam nes, et hoxyl.ated qi gMi_nes, et hoxyl at ed pol yam nes,

et hoxyl at ed am ne pol yners and m xtur ét ereof. It is therefore an Obj ect
of "t heaspresent invention to provide conpounds useful in detergent

cCoNnposi t ivbérsin\Waing B afarpolyetidendait bolgitbmiiede 6:add moitties padrigifo 1atb S5Ebxarytkyamie lupits;
renoval bravesnd sare Mtegers hlatfmgss'anbﬁermértOQQaTbeconmoumdw@N ispoivethoxvipledid+18% t o

provi de "ferP"l‘JétséF é‘ﬁi"yé’ﬁ gf 2&%“"@? t""30|I
oo, B T emwﬁ&“ B e
anot her Qdpakesk P@tfant urRérR F213L-0h §146CAaki (Eectr® CRérRIVEI €6 s 205 @2 (arhife
det er gentxides npahs bt deangnd) dafoangng ahiisifyirgegispsistng omoperﬂrrﬂgentmoddced byseagtidn ofi
further.a ge‘pmteeﬂoowma' @sennta'hmém:%rngqsh : ee\wn'tégew'é*b onrrialkyt g b@".t«iq:k.
det er %gnglecﬁ%ésﬁﬁ I'IP an@g; C})JX ?F 8 i dgb gen S%;@ng @ljgf ‘oamin
anti-red d% re oH &aysﬁ ur@@cn@&ﬁb&dfgrﬁ& g@{l‘foltc RaiRihg S €Nt
|nvent|0m-t-so°/436>@bth¢aaeaﬁm§m9km 6,5 @falkl substifl@ddci@ent corrposmons whi ch are
chl orine bIEevamhart:bamtmpbicenonﬁzes%tcamista‘rumbmw Obgeabers23p fiS&1 hdisqigses detergent

| nvent | Oppmltlwrr@ym @r@pcqg soi r%&jan?@eamng properties. Theose compositions contain from
BACKGROU “ﬁ( Vight of a gitoragatsurfagtapf anft ipm &y o) 5% by Y 29 e 9%
1969, di scf oses oxy “at ed’ anm ne oxi des of. secondary-al kyl and

cycl oal kyl ami nes useful as detergents for di shwashi ng and shanpooi ng, as
surfact ants, and as foam 'boosters The am ne oxi des can have the fornula:
2( 45 [err,),]25 wherein A and B are

po yet hyl ene or pol ypropyl ene d)XI e noi e|t| s having from1l to 50 .

oxyal kyl ene units; and x andRyN (GHyd (ﬁﬁ ing a sumof from2 to 40.
The conpound N, N- bi s(pol yet hox}l al ed[ 2- 0 |mol es] secondary- butyl am ne

oxi de s specifically disclosefl. fee al $)UnS. Patent 3,494,962 to Mller
et al., issued February 10, 1970 (aryl-subStituted aliphatic am ne oxi des
whi ch can have pol yet hoxy substituents 30 on the nitrogen atom useful as
surfactants and as con’%(nents of sha oos and det ergent f ornul at i

JapanégeWMf|@ﬁ s ou etrEi Zcan ea To Wln p :%hed |
ApTi | 200, no Bradhé ¢ hafi2s gﬁleﬁ{% Q?SE ‘?%re pﬁ.‘:ﬂ%ma&%ﬁﬁ@ Mg,

di spersi Mn@érezﬁ& ﬁaﬁnﬂ With @Qﬁmu‘in o fQﬂ'UQ 20X pérﬁaﬂ‘érll/(BbeéB ed dlaiadf @B dkiaéh are
pol yoxy athlssd verees R; @irtteient oxided m3€ Yon0x 3 @t3hyrdonpandriatessavti 4t keast 1[wath theirdum bii
subst iseufrerd 3 to 12. A preferred compound disclosed is N-hydrogenated C,s—C,4 tallow alkyl-N,N’, N'-tri-{2-

hydroxyethyl)-propylene-1,3-diamine oxide. See aiso  U.S. Patent 3,412,155 to Miller et al., issued

November 19, 1968 (fatty branched chain amine oxides useful as detergents, including ethoxylated amino

stearyl amine dioxide); Japanese Patent Document 5137—260 to Nippon Oils and Fats, published October

25, 1980 (desizing composition containing ethylene oxide/propylene oxide condensation product of an
65 amine oxide of a Cg—C,, alkyl alkylene diamine or a C,;—C;, trialkyl amine).
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am ne'or [err] trialkyl substituted ethyl enediam ne); Japanese Patent
Docunment 7210-3013 to Asaki 35 Electro Chenmical Co. published April 20,1972
(amgMe oxides useful ‘as detergents, bactericides, defoam ng agents or

| ubri €ants produced by reaction of0 338uRddric acid ester of a

pol yoxyal kyl ene gl ycol cont ai mst1ostRe BPYu@meiAyNene units with a [err]
di al kyl sulfse resettdnysativn nedtes trwatersaiblelBoR/kted Yahd dxbd RiIng Gay BT rdnfviRSE-E -
publ i she’a""&?%‘gﬁweﬂis-?- Thesg sompiunds| angs setectde from giEndroupCdaPeisding bONS havi ng
enhanged sb PPl MenadmnePIdeR Mo Pt i es. These conpositions contain
from 40 about 2 to about 60% by wei(gm_;s_o,(,_) detergent surfactant and from
0.1 to 1.5% by weight of an am ne oxiqfe. This am ne oxide has the formula:
45 [err] 55 wherein Ris [err] alkyl or alkenyl; [err] is [err] alkyl,

et hyl %(;e o'@l ethoxylated aming oxides hayingiformyas A fiB oniiCL t 0 about 6; mis fromO to
about 6; and p is 0 or 3 Although x, vy arbd z can each be from1 to 10 with
a total sumno-greater than 25 when [err] 4 s ethyl ene oxide or propylene
-oxi de, there isRa—far-ei'emMarrze t a2, XM y-(FL NZ(RHLQY eRS, DG 1€3JERe. han 4
‘with a total sumol froh2 to 12. A particularly preferred class &f anine
.oxi ded’ are those where [terr] is ethylefe oxide; mis 1;  nis 2 or 3; and X,
-y . and z are each 3{ Iea%t 1 with theirlsum bei ng 60 from3 to 12. A S
“preferred conpound disclosed is N hydrogenated [err] tallow

“alkyl-N, N /N -tri-(® hydroxyethyl)-prmpyl ene-1, 3-di am neyoxi de. See al so
“U.S. #atent 3,412, 155 to Mller et al., issued Novenber 1|9, 1968 (fatty
branchedvheitai M igbd 0N dGS ful, a I pt.s, 1hcluding ethoxyl ated
arq_po_ stearyl am ne (di oxiﬁe)%‘LS apa%‘é?éoqg'a?%éﬁﬁ SCum n{)' 5 7-"2%'0"’[" Ni ppon
QTS and Fats, published Cctober -25, 1980 (desizi ng conposition containing
_ethyl #ne oxi de/ propyl ene gusins) @and &néheisna vz i landL rof @n 65 am ne oxide of
‘a [err] alkyl alkylene diamne or a [err] trialkyl amne). 3 0 135 217 .
- D ,SC_:LC)SL_JRE3 % THEdI NVENTI ON The present invention relates to water-soluble
" et hoxyl at &1 SYRipted Aming.exides having femua i | 1 enpval /anti - redeposition ,
propeteti es. These conpounds are sel ectedgfromthe group consisting of (1) .-
et hoxyl at ed nonoani ne oxi des having formgla I: 5 [err] (2) ethoxylated

am ne oxi des having fornmul as IRPA(A‘IJ—B%‘Q{-M{LCL_k]E 0 - _ 0
[err] wherein M is an [err] or -N group; each [err] is an [err] or -N
25 ‘35 - group, and%at |east one [err] is an [err] '
group; (3) ethoxylated am ne oxides having forrmula I11: 30 [Ierr] 35 wherein

M2 i s anwperein M® i —N-@r otNI—RBNGF aiN-I GaEH, aRE 6t 16T drk M2Ss s\ _NET rod: OUp; 40
. (4) "ethoxyl ated aminle oxi de pol ynerls whi ch conprise a pol yyer backbone, at

| easteo| €r [dy @b afHié oRfde rs mprist a8 le hdla 9 gFoud a 'a. ne -
(d) ofBbRHRR béiAdrs QR &nﬁ&%ﬁmﬁ {bGhd] Jlegﬁﬁg f 35‘5?;3 |

oxi de gesstignedt-bapupriwhddeid M® isRh Srgind bxidd RtdGral VA kb3

gr oups ¢oenqcls grougs M° and X0 aereetts giguoX © te palyhérevagkdbisedd backbone; an
(5) mixtures thereof; wherein A' is -

N o 0 0 0 0 0 o oo
- 1 I I [ I I | rrr
—NI - —-—l\;CO——, —l\ic»ll—, —CI\IA— —OCN—, —CO—, —0CO—;, —O0C—, —CNC— or —O-,
R R R R R . A A
_50

R is H or C,—C, alkyl or hydroxyalkyl; R' is C,—C,, alkylene, hydroxyalkylene, alkenylene, arylene or .
alkarylene or a C,—C; oxyalkylene moiety having from 2 to 20 oxyalkylene units provided that no O—N
bonds are formed; each R? is C,—C, alkyl or hydroxyalkyl, the moiety —L—X, or two R? together form the
~ moiety .—(CH;),fAze(CHz),—, wherein A%is —O—or—CH,—,ris1or2,sis1or2andr + sis3 or4: R%is
55 a substituted C;—C,, alkyl, hydroxyalkyl, aikenyl, aryl or alkaryi group having p substitution sites; R* is
C1—.C,, alkylene, hydroxyalkylene, alkenylene, arylene or alkarylene, or a C,—C; oxyalkylene moiety
haymg from 2 to 20 oxyalkylene units provided that no O—N bonds are formed; X is a nonionic group, or a
mixture of nonionic and anionic groups; L is a hydrophilic chain which contains the polyoxylalkylene
moiety —{{R°0)n(CH,CH,0),]—, wherein R® is C;—C, alkylene or hydroxyalkylene, and m and n are
60 nurpbers such that the moiety —(CH,CH,0),— comprises at least 50% by weight of said polyoxyalkylene
moiety; n is at least 12 for said monoamine oxides of formula |, is at least 6 for said amine oxides of

- formulas lIA, IIB or lIC, and is at least 3 for said amine oxides of formula ll! and said amine oxide polymers; .

- pisfrom3to8; q _is 1or0; tis 1 or 0, provided that t is 1 when q is 1. .
] The present m\{entior_\ further relates to detergent composition which comprise from 0.05 to 95% by
65 weight of these amine oxides or mixtures thereof. These detergent compositions further comprise from 1

4




(5) m'xtures thereof; wherein [err]-is [err] 50 Ris Hor [err] alkyl or
hydf oxyal kyl ; [err] is C2-Cl2 al kyl ene, hydroxyal kyl ene,” al kenyl ene,
aryheng or al kar,yl ene or a‘[err] ?%We noi ety having from2 to 20
oxyalkyl ene-units provided that n ds are forned; each [err] is
[err] altkyﬁ%dxv Wa;gjht oy abrigric, abibeic, rapipBélytic; twiteriobik, drvuem{n&rde}ergeagﬁiﬁ’aaﬁntfar m
t he noi et" eetf‘? ofyh F'?P i these detsrgeotrSUEfm s, (thej dytelgeot cdznposthns can optiopalignd r

S TS sﬁf” @f .%?“‘ﬁ:%i.v bl 3‘

entio rovud
al KENY3 ,de@Fgeht Sortacink SAmibetible L%l b atnhén J°f' i s E‘é’ﬁiq%ﬁf i§§£ef r]
al kyl enedsdiptiph okgie tdtytobiitontddhk RépstiRiyhargéd/ y%%fﬂfe cRY Q"b%lso Eliede
oxyal kyltbmle'drmhlm sthdxa wnitscpttachedrtohd @n%ummwll mplctanearum sc&haﬁtoasedmcohmxe no
O N bondgaragt ' awew"sthawmb atﬁﬁ"dsg lieyrd that th pxidgtion eftthenitrdgematemand
ani oni,g W"E‘H; 'an . Ig%f b Iprine (yaPehiofie) RiRach s¢ fhatithacompeunds of the present
pol yoxyl'al ¥yl siRedsBoskion prx‘ﬁtﬁﬁeﬁyrihés@rafn}ne'o'iidgéaﬁrﬁ]alsalbk%klémﬁ 8" due to the
hydr oxy alittogerestam ofithd aninaroslide g@ue which Edusdie tosbeSidSdibddlvato ol uspirided i thewish

conpr i se@t%tAslmqndm Ogtwunsifs aMrbdmpUh IR béqsloem@emeebl}casqd witinat
| east 12 TVEFe g' % Mo qradied ethorygink °'f' fthe ryerophilicetly gricssdl sefhisq
am ne >{j’,7¢{ "" ‘Ts' as o |°1‘Z€ B ‘EP"’P ’d“’ 51°r‘i' o aé&fcs s‘é°£saf PalYReLy: WM ™8 ne
oxi des of fornu a III and sai d am ne oxide polyners; pis from3to.8; qis

1 or O0; t is 1 or O, provided that AminesOsideshen ¢ is 1. The present

[ nvengl on I tivetpnezedingefosrtndas ItAollB:lemell@éhtancbemmeﬂl on which conprise:from 0. 05
to 95 oby 65 wei ght of these am ne oxides or m xtures thereof. These

det ergent conpositions further conprise fidpm 1 4 0 135 217 to 75% by

gi ght of a nonionic, anionic, anpholyti¢, zwitterionic, or cationic
defergent surfactant, or mxéglr.mﬂzheﬁeoi.c;-qd.m;paqtohyam@n to these detergent
surfattants, the detergent conpositifons cah fjoptionally conprise fromO to.

80% by wei ght of a detergent buil degy_ The ¢ oxi des of the present
i nvention provide clay soil renoval b%nefi ile being anionic 5
detergent surfactant conpatible. It is beli&Ved that the nitrogen atom of

charged | ayers of the clay parti cles. ,so believed that the
hydrophilic ethoxy units attached to t onpound swel | the clay particle
so that it loses its cohesive character and is swept away in the wash

wat er3s Ptmps Prefarbiinedfel i eved that the oxidation of the nitrogen atom
prevents undesirtable interactions with chlorine (h chlorite) bleach so

. that the conpounds of the present 10 invention ar ori ne bl each

conpati ble. The anti-redeposition benefits provid t hese am ne oxi des
are adso believed to be due to the nitrogen atom of {t he ami ne oxi de group
whi ch cause it to be adeerbed,Ght-o—6dstCHenShsndediarfHrhe wash water. As
nore and nore of these conpounds adsorb onto t he suspended soil, it becones

encased &Emkﬁbﬁﬁ{ﬁ% ér&eﬁggﬁgﬁrp% b.,;,a igi iﬁ'fegﬁft e&?y?&‘x 1 Be Itfl ng

- on fabr| CSlin thepréadihg Dethass thnacing po ad @b bé 6%y cHMBatibRI0HIO |y@nsh;ebrmiiurré difg t he
| aunder |nng°re‘ye1deamopammp©§u@eb npmomihyoqmse@em ﬁg—¢4@tanu=|r hdraxysiky! pstdd or ethet | | C,

; u the)aqefgte m er, e ( ). ur thereof. The
R can t?igtlgjlagrmwre%ﬁnomom 1;rou1::] is Qr rerggrgdft t:@r:omc group g I 'zagad S0, are

: 50 suitable. The preferred anionic group is SO3 . For preferred compounds, X is a nonionic group and
' preferably H. ' ' :

In the preceding formulas 1, lIA, lIB, lIC and Ili, hydrophilic chain L usually consists entirely of the
polyoxyalkylene moiety —{(R°0),,(CH,CH,0),}— The moieties —(R%0),,— and —(CH,CH,0),— of the
polyoxyalkyiene moiety can be mixed together or preferably form blocks of —(R0),,— and —(CH,CH,0),—

56 moieties. R® is preferably CsHg (propylene); m is preferably from 0 to 5 and is most preferably 0, i.e. the

-polyoxyalkylene moiety consists entirely of the moiety —(CH,CH,0),—. The moiety —(CH,CH,0),—
preferably comprises at least 85% by weight of the polyoxyalkylene moiety and most preferably 100% by
weight (m is 0).

Im the preceding formulas HA, lIB, lIC, and Iil, M' and each M2 are preferably an

t he affi ne oxi de group causes adsorptiog the conpound onto the negatlvel y o

60

—N—Q
l

55 group. However, because oxidation of the




[er[]‘élkyréne, hydr oxyal kyl ene, al kenyl ene, al karyl ene or oxyal kyl ene.

[erf] is preferably [err] alkylene. In the 45 preceding fornulas IIA 1IB, ..
1 C\and 11l each R2 is preferabl @ #g8sh247or nost preferably the noiety '
-L-X™1n the preceding formulas I, IIA 1IB, 11Cand LIl X can be any

conpati bl'e nonionic group, or m"xtur'e'_lo noni-oni.c. and ani oni ¢ gr oups.
Sui t abl e noni oni ¢ groups include [err] al kyl or hydroxyal kyl ester or ether
gr oups ,grqupe fsspmbtinyestnbecompitedi the darinetionaif tHaRiMEl oxRibS) M and MS BRGELYE! V;
hydrogen (H); or mxtures thereof. The particularly preferred nonionic
group i's H Wth regard to anionic grgups, [err] and [err] are 50°
suitable. The preferred anionic group'is [err] For preferred conpounds, X
IS a NQPdupsliFer AN tdath funphatinf litis bésirdble &hﬂni%z@%@uﬂgerfﬁfﬁwngﬁdﬂedl A 1B,
I1C#xand 111 hydrophilic chain L usually consists entirely of the :
pol yoxyal kyl ene noiety [err] The noreéties [err] and [err] of the
pol yoxyal kyl ene -noi ety can be m xed t oget her or preferably form bl ocks of
[err] Rpupd esritdis Bitpd¥e) ik Ssie dftte’ | IS preferably C3H6 (propylene); mis
. prefsrably fromO to 5 and is nost preferably O, i.e. the pol yoxyal kyl ene
“nmoi ety consists entirely of the noietN—err] The moiety [err] preferably
onprises at |east 85% by weight of the polyoxyal kyl ene noi ety and npst
ref er glalins rdrRS % e Gt LM . the preceding fornulas I1A 11B,
| Czo a%g '?él I, [%ﬁéﬁ%d%%%{cphﬂg[%g%ﬁmé&g preferably an 60 [err] 65 group. - -
However, because oxidation of the 5 | 0 135 217 -N- groups is sonetines
ot conplete in the formati on of theMhRte oxides, [err] and [err] can al so
R 5 - Doudd! RMAR, doie dr fHRr Oved bl each cbnpatibility, it is desirable to.
1M Nggm ze the nunber of the unoxidized 10 -N- groups. For this purpose, all
.or sone of the 15 -N- groups renuni nilag—after oxi dation can be quaternized
£to 20 graoups. Initially, some of the P6 -N groups can be quaternized to 30
w[err] %?‘i?ﬁﬁ?‘ B qUAteEn7ed foenmi ni ng. unquat er ni zed 35 - N- :
_ : _T+—R2

groups with the remaining unquaternized
35 )

groups being oxidized to

§ groups. The positive charge of these
I
—N*—R?
groups is offset by the appropriate number of counter anions. Suitable counter anions include Cl-, Br-,

$0,7%, 50,72, PO,~2, MeOSO,~ and the like. Particularl i - =
, . . like. y preferred counter anions are CI- and Br™. - .
Pl_-efe.rred ethoxylated mono- and diamine oxides (formulas 1 and 1lA) have the formula I—I: .

55 : ’ (o}
. H_(OCHchz)n N-CHZ-CHZ-(G.HZ)a -N—(CHZCHzo)n-H
60 , b

(CH,CH,0) —H (CH,CH,0) —H

. 1=l




s

groups being oxidized to 40 groups. The positive charge of these [err] 50
groups is offset by the appropriate nunber of countér anions. Suitable

COUN{?}/ anions include [err] [err] - aggdigderqz ke. Particularly preferred
count®r anions are [er r%d and [err] Preferred ethoxylated nono- and di am ne

oxi des (1o i ALY B OAR ST ST e e 2 e
Wher ei N N i S QRid e CBSHAITE = 17 119 st 16at T2 Chithh Sopidat rabee 36 AZT?E Y GpYPRAE,
hexamet hyl ene) ;in thel grecddify formuld~0I RDHifdaE MorHBhed R @pdE) € prétetaBR S dubstiiutél) C,—T, biRyl,
pr ef er abl y s abydreeqalkyl drsarylgraub; Al i$ grplebly r ange of from 15 to 35. For _
preferred diamne dioxides (b =1), nis at least 12 with a typical range
of from1l2 to 42. In the preceding fornmulajlll [err] (linear, branched or
cyclic) is preferably a substituted [err]_ghk_gl, 5 hydroxyal kyl or aryl .
group; [ert] is preferably [err] n is prefejably at |least 12, with a
typical range of from12 to 42; p is preferdbly. from3 to 6. Wen [err]. is
a substituted. %E% oyr taI kta1r2yl,tgrou£) isffpref%rapl ¥s& andI R4 is Brﬁf-engglay_ _
[err] alkyl ehgss iéﬁﬁﬂarﬁvgrhﬁ}!q%is‘ S8y ﬁ%ﬁ%fem{&-?gz%l WO R s o N
al keny| gmua.bst_ﬁ.neé Em@,'?w&o*v%lka: orLakoi glodp, R W10, - is Brafarabh Y BILICY o/aftylene
moi ety; whenméjetySwHen qié 1, R ig)irerérabia b}, Glkylems. al kyl ene. These et hoxyl at'ed

am ne oxi des ofThése ethokyiatqd)aviine(opides of fainhip lijpriefpaably pelyaminel@ddesivberein threeur engredv?
more M2 are #® groups) can be derived from pol yam no am des such as: 25 46 -
[err] Thesg ethoxylated ami ne oxides of forgupa 111 can also be derived
from pol yam nopr opyl eneoxi de derivatives such as: 50 :

[err] wherein each c is a nunber from2 to 20. Methods for Making Amne
Oki des 60  urotms) eanrbe-derive frommpdlvping amideesugkptles of the present invention:
(conpounds,based on formulas |, 1A IIB, IICand IIl) can be prepared by
standard nethods for ethoxyl afing and oxidi zi ng amnes. There is preferably.
an initial step of condensingjsufficient ethylene oxide to provide.. - -
2-hydroxyethyl groups at eaghCRe@ghi)vlHgite (hydroxyethylation). This
initial step can be omitted|bydstarting with a 2-hydroxyethyl anine, e.g. .
tri et hanol®nine (TEA). The fppropriate amount of ethyl ene.oxide is then
condensed with these 2- 66 hydroxyethyl am nes using an al kali netal (e.g.,
sodi um potassiunm), or a hygiride or hydroxide thereqF, as 7 =0 135 217

the catal yst to provide the|rgspective ethoxylated nes. The |total degree-
of ethoxyl®tion per reactive Bite . o SR
HO——Cg-(CaHs)—NHZ or CE(C3H6)"NH2
' 3
40
o)
L CN—(CHg)—NH.

o N={(C3Hg)—NH,

N 45 _ _
These ethoxylated amine oxides of formula Ill can also be derived from polyaminopropyieneoxide
derivatives such as: :

50 (OC4Hg)~NH,
Cltla (OC4Hg) —NH,
_ (OC,Hg) . ~NH,

55
wherein each ¢ is a number from 2 to 20.

Methods for Making Amine Oxides _ o
60 The mono-, di- and polyamine oxides of the present invention (compounds pa.s.ed on fprmulas 1 IIA,
HB, 1IC and Hll) can be prepared by standard methods for ethoxylating and oxidizing amines. There is
preferably an initial step of condensing sufficient ethylene oxide to proviqe 2-h_ydroxyethyl groups at e?ch _
reactive site (hydroxyethylation). This initial step can be omitted by starting with a 2-hydroxye_thyl amine,
e.g. triethanolamine (TEA). The appropriate amount of ethylene oxide is then condensed with these 2-
65 hydroxyethylamines using an alkali metal (e.g., sodium, potassium), or a hydride or hydroxide thereof, as

7




('n) can be determined accor di ng to the follow ng formul a: Degree of

E-thOxyI ation = E/(Ax R 5 wherein Eis the total nunber of noles of

et | ene oxi-de condensed (‘i ncl udi Dg'lBSdEQert hyl ation), A is the nunber of
0 LG 2nine. and eactive sites

(typl Ca'(n) ;Ca %ttf?eélﬁ ggqueg rﬁs :;tive ethox E:?# in Jn%tﬁfaﬁ%egree 8 hozylﬁtloﬁ p]erd'Factlve site

pol yam nes) for the starting am ne. The et hoxyl at ed am ne can then be

oxi di zed W th a st rong oxi di E&qmy qigthmvlasmn:h EZA XR)dr ogen peroxide to form

t he el hox esent atlve s nt heses of nono- and
d| ani newﬁg’&q% ’ﬁ‘"&fﬁ% re Aorg Vd"E’R/ pon Adg iy 1.
Et hoxy! asntne.m a6 d heek Gor m for@e'ﬁ citgarl e f”%@iﬁ been
dri ed ovesxidiad h3s oxigikieg e&ﬂ’suﬂ!ﬁs&i/dwgbﬁ péRKideto agrRd héd‘iho’*yl & arhin eln
~dry atgon. Reﬁheentﬂtlaswnﬂna@s stwopro- and thane-hdny)hmef X paeent B@Ntion bra as Bpoves:
stirring. The tenperature of .the oil batlh heating the flask was raised from-
[err] tQwh&dthoxy@iidy @ tine perlodg %5 hrs. During this

 hydr oxyet MeylyRhbditaing M.&. 80, 900 gE@.18@oidsRlvRiBn Wil b3k dRed G@F S8 (@ nrdl hidulaRt i ON
of 1 r_slsaev&s wa%laeaﬂmmﬂasbm(eedrg agop. Thafiask desivebOwith sthylenél bxade/(e0 withahkdl _
I@@*Wﬂ he 'thmmgftbﬁﬂaik VL rhsesi froatZSICBoﬂ 0°Q ayer stiTua/m@rioft er .

" A 23 g °f|3 ;90, %(‘;E‘tvtﬁ‘fﬁ v'éﬂta ‘Hé dF tflﬁt!r ¥yl 'szmofz Y0 g., |

.0056malre hr§§‘taﬁ°@ Ged dndi K vas 18
heat ed {§y0.a66[nsdlds] reb@eaDRItREddItRNA |Eb t nthtﬁeh‘laQiO s heatel b§ta|1f)§°-|—ﬁﬁh £y
~about 1®@mhperatureTdilcbathawit modegptdly taswstiving forsbbutd3 hadTrteamnmu proid@Svady splid bifd EO :

: for a t’G’E‘*&I“P&@%‘?’ gt P f@taﬁetﬁweameﬁ gietesxyiatipn®f 288.ep 2: Oxi dati on 25 The :
oxy i‘- Sliqgde fromStep 1 (30.4 g., 0.0067 noles) and distilled water
| hUGthxyfREbe AR 60 1 (B0l 5., 6606 oRDSndEiSuIRE HE! @65 fnf) ek i th 1N

HCI A ﬁﬁetﬁé}’oﬂﬁ%(?aluﬁ@is wasé adjustell tdpH)8 wit10A . A33. 595,00 8dtutioh A6 g3 d@86Imolds) vas
reacti o'i"ie'mdldw e mon mmrmmm hemdw-thtsmmng fog 15 os. mhao"lﬁ:rtmperamwwgte:ruaih
t enper gfe H‘g% ma f am'q"d‘i'i’“(‘ d :smm'ﬂﬁé&?ﬁa%lded
to thﬁ wﬁ& ?ﬁu Z&%\ﬂg roo rﬁg %E%%mgﬁd SI’%IE %tp g;LIIE%Volﬁx 3.2 :
nm al untisve), peso Qfoﬁuplef@ﬂfe& HYB, Wa 15 tHeleEE MR o ordy f THe Xt ure -
whi ch  3flleta sverecremiovddeghdt the sriixaure was comventraid@res adtary Gavapdestor T8 B0% Cetiibxatbd s ed

in vaer‘ﬂam'ﬂr gpride assymring g iviglssof 346 (0.0067 (MPBFIOAming oxige) analySis aprordting tdemsmd@fl on
of [egr m%g‘ alAngl faat o) 31 HE59s B fndlsated ihatl P ah thg sectiany Amming greyps had-heen
pell ets "Were removed and the mixture was concentrated on a rotary :
evaporator to 80% et hoxyl ated di amp@mpisizde assumng a yield of 30.6 g
(O 006 7Stepl:Rehoxyidtivnne  OXi de anal yS| s according to nmethod of Brooks et
Anal &Wﬁ% meﬂEN %Béqd??r§$ eatahvzed wﬂeﬁgjﬁmw/gyg?tqggo;
tertl r ation
Dried t%uehn,agmxﬁp A ?)g've“%w%?g % §f kS (t:hé’f“éfi??é’g wWth :
60% NaH i n m ner al 0|I (O. 013 m)l es). Et hyI ene oxide (EO is
t hen ad%iadZLﬂmiemratrms herlc ressure with stlrrln [err] After 23 hrs.

8,38 ‘ﬁn+e§"‘b!"‘% ed T S'Pa‘
of—26. o b ’t‘gé\ggorsh
45 h«my a i aJJEAt 1he Wisaire Whi

ﬁ{@ |2pg @EF" @ﬁ ’é'ée Rﬁce%l"h?é'i ation
e?ﬁ%ﬁ) ation
h (s3® ttEH to sﬁn e oc&gjéflsﬁﬁ T' ed

wat er (lﬁ'(ﬁl aﬂ'er\) lowrperogide Geddion is atained.STihis rfﬁheresodltalhm@ theiethomiitedshartbainine pkidd O
Wi t h 58 Neapibe conegmioteipgn 8034 selytiom (1. 3 g , 0.011 nole equiv.) is added and.
the reaction mxture is then sti rre%@ rr] for 6 hours. A dozen 3.2 mm
al um nagpe) .| eforyibeiBR’ egnated with 0 /“BFa i num are then added to the

m Xt ur e WhjsxdntetfyRnédidniingiM.W. T6,2001g.90.8d ridiés) is\Makdtl iR 6 Ak afd Weate8 Uhdef hrigegn Unt i |
a ver%y ﬂoGWC pd:edet(EOhabubbhd into thifiagk. Mhelreactinn @mperatureriegreduatharaised1g 12006
et hoxyl%}‘% uhZ.p rurssnd isthenpsaised rieflyite 1551Cand is soolnd baeise 10971C.¢ nelgs

a&%.ﬁfi"ﬂﬁ'“ o8y

t
Exarrpl g%g l'ng@s) are added and the reaction mixture is stirred overnight after

:‘
n

res

which the sodium is consumed The addition of EO is resumed and the reaction temperature is raised to

60 120°C. After about 3 hours, 10 moles of EO are incorporated per mole of the diamine. An additional portion
of sodium spheres (3.6 g., 0.15 moles) is added and ethoxylation is continued. The temperature is allowed
to rise to 125°—130°C. Ethoxylation is continued for about 22 hours. The reaction is terminated when 96
moles of EO is taken up per mole of the diamine to give a total degree of ethoxylation of 24.




1, 5- héxanet hyl enedi anine (MW 116, 100 g., 0.86 moles) is placed in a
fIask and heated under argon 55 to [err] Ethylene oxide (EQ is bubbl ed
t\o the flask. The reacti-on tenper tiise is gradually raised to [err] over

m‘-i peri.od of about 7.5 hours a 4% 1 ai sed briefly to [err] and is
cool ed bastép 2:@xjdatign] N0l es of EO are incorporated at this point. Sodium
spheres ( 1. Zhe ghoxv@teCBIanMed@)n Depc! (4814 @.00.amdoledh end distiléd Water (B2hlfage plaediniar r ed
overnig ht lf F ke so ’Uﬁac{l‘l’%‘*dé‘bld'f lPrYY“ihé’Vd:'Ghé 8076 0= Thetion (Rch o |°G?12 méle g@IVi) és apdssiuined
and ¢ he, L Bl B en st oAl O LT rﬁgo gesdhisgaed 10
mol es of lﬁaaree, oW PRroIS Fration RGbtaldBd. 4 VR e dkidp bt | O
of sodi unhesphe@nteated t3.ab 80f% solltich> ol es) is added and et hoxyl ation is

continued. The terrperature |s aIIovved to rise to [err] Ethoxyl atlon |s

continued fqr about he froly @'e"ﬁerm nat ed mol es_of
" EO s takl@d}t en\;vaersgrfnf g-g yva%lt? ﬁrwrg Q)%E m bac one at
et hoxyl atw:ﬂﬂtthba neX rga non ml%% rdure of m Ega o mte%a _
di am ne fhydmwpkitieghaib c(m}{éctihggrqupQMﬂ)&nmloe&:)nnMGb ldltcsﬂhe bblﬁder\bﬂékbén 87 rr1 Care .
“placed in aAs beedkersinitbe teyn (ipglysmer backbome | rsfeesto the pplivments rOdiety toMUIBIOroNBONE M@OZ
“sol uti 8f [ ¥e tg;cga ; 22'" rabw'ﬂqlrf'ydsd WiBinbfg e a1e@Vigame PERRAPHA it Yitel 20
then sti rre&s QIWEﬁo rﬁéaqgﬁgnhg’g up'i @rldUrmﬁ%ﬁ! tp@;wlﬁr'ié backbone
i npr egnatadnﬁewftvrmoa aﬁ%ﬁbﬁhieaumrarfaroa g @6nekdl s ré¥1AXdndIBe -
pernmtted to stand at [err] with occasional stirring until a very Iow

peroxi @& titration is obtained. Thisfm XtreEr cont ai ni ng the ethoxyl at ed
di ami ne oxi de can be concentrat ed th"an &% sol uti on. Amine Oxi de Polyners -
- 10 ‘The water-sol ubl e ani ne oxi de lpol ymers! of the present invention
_cbﬁ'brl se a pol yner backbone, at Ieas?t 2 M gr’f)ups and at |east one L-X
group, 2¢herein [err] is an am ne oxiyle group attached to or integral wth
the backbone; X is a nonionic group, or a m xture of nonionic and anionic
groups; and L is a hydrophi I i c chai rAconn@cti ng groups [err] and X, or
connecti ng ), & h‘J thgf errin" I r
ackoone’oq b e iR iE et 7} g bkt S et
are attached to or |ntera W t & I'nt |stermare ol i gomer
backbones (2 to 4 unlts) and true—ml—yrre-r-rvbae-kbones (5 or nore units). As
used herein, the term"attached to" Imeans that the group is pendent from
~the pobymer backbone, exanples of t ch are regpresented by the foll ow ng
general structures A and B: 20 [err]y As used jperein, the term"integral

wi th" neans that the group forns part of the polymer backbone, 30 exanpl es
of which are represented by the folloowi ng gereral stuctures C and D [err]
40 Ry érrer backbone can be used as | ong as t he am ne. oxide r

or me I e% sS4 { d r-I ble Xnd
vrorer TR %@cprkﬁﬂ"'% A

pol yur et hdpiacylated) @hedstivatrglamides, thdgolywinly r,éertaraeﬁhs ,port,ehwr yram dipfopyledd and like
p%l i ge:plvamartehehd pdbwstyrenkeangichey liker r;dhaﬂtwlenqshee dv minesctbs polyatidylene-
po

Vi ny|| ylarp Gol k\épyndmes the
e
p0| yal kylpé' ’ca vapirv%ﬁ %?%ﬁ: E‘.ﬂ’@:ﬁﬁ mmp "Qﬁéépregenﬁd by the
pol yal kylfanﬂm@dm&ms, ene- - I m nes, e po yvi nyl am nes, the
pol yal | yl am nes, the polydiallylam nes, the pol yvi nyI pyridi nes, the

- pol yam notri azoI es, polyvinyl alcohol g the am nopol yureyl enes, and m xtures
thereof. [err] can be any conpatible &m n‘&N(lxdi de group. The am ne oxide

group can be represented by the —“l'—' I

E F

55

Particularly preferred M® groups are those represented by general structure E. The amine oxide group is
preferably posmoned close to or integral with the polymer backbone.

60 For the amine oxide polymers X can be any compatible nonioni¢ group, or mixture of nonionic and
anionic groups. Suitable nonionic groups include C,—C, alkyl or hydroxyalkyl ester or ether groups,
preferably the acetate ester or methyl ether, respectively; hydrogen (H). or mixtures thereof. The
particularly preferred nonionic group is H. With regard to anionic groups, COO~, PO,;~2 and SO;~ are

. suitable. The partrcularly preferred anionic group is SO,~. A mixture of from 0 to 25% anionic groups and
65 from 75 to 100% nonionic groups provides suitable clay soil removal/anti-redeposition properties. A

9




fol I owi ng =g'eneral
[err]

aC Rb %lxtur

noni oni ¢ fr°

noni oni c gn,eumelo
pr ef er alptoypd Xief 1acikdvaiver, feséxerh platby mir&pyihteecbd@éymﬂnzae@m Gt

or mi Rt MmopamerpanclofX grphrcqay
$’8"

- regard f@'"&ﬁ?"

preferrq(_;f;"o ?.;,

and 65 Eds,;am“

removal / an'meumsddqmbsorttalmwom

10% ani efthep
preferr e‘g‘f"

prefera

exanpl e,

5 nononers and L-X group contai ni ﬂg nononer s,

groups are those represented by general
gro.up IS preferabl y p05|t|oned cI05133502131 i nt egral

e am ‘ne oxi de polymers of the present
- have & ratlo of am ne oxide groupg M3 to groups X of 1:1. However,
by appropriate copol ymerfNzatromNf—tertiary am ne group cont aining

structures E and F. 50 O [err] Particularly preferred

wi th the .pol yner

Xcan be an atible
%% Bppe

Y BTe&rred
tlo ¥éHra

atn@&%ﬂne%&nd@&n@@& M OUPS,
anaimine gnyupicorgsifing H) ;

ain?“ne oxXi d
{ﬂr I\}j

?W@%W “%%Wg"wwm
y

P dbffiofy esruf: i&'ilgn ::Q vﬁlymers:g }?ﬂ é&?ﬁé oups

eta@aiu&ﬂ%emalsm&egroups provi des sui tabl e cl ay SOl

i9es. vb%z?;g%?wd;;g%g%%%W%ﬁ?%ﬁﬁr?%%%% are

i nvention nornally
for -

vm

and/ or oxidation of the
the ratio of am ne oxide

structuré"E. “The am ne oxi de =

sofi’aantl groups LA=Xcan corfpribe F0021GF theiartnerogidepoifmersn O t O | "

resul ti pgupQdspétavery. erab pbdiiveRRa ke OXi de groups,
- groups R/Bu'tpo sgr ouep{s X gan be Jgér‘}fed The ratio of gr oups [err] .to groups X

can usually range from2:1 to 1:10. Inlgreferred anm ne oxi de polyners, the

ratiois from1l:1 to 1:5. The pol yner¥s rmed from such copol yneri zati on
' Kq/typi cally random -i.e. the mononer ¢ copol yneri ze in a nonrepeating

UedsC Grougelis offsel B mmaptpa,pwé\b GOmB& e @blhtdi TaAI4RS sch a6 Ic-2BH, 8HLURY, 12; posan

conpri sMeQS0%and the fie. Eotiimgroad bikac iRy, GHe rtuhfbenpcrfesent i nvention.
However, inclusion of other units in the pol ymers is al so pernmissible.
Exanpl es of other units include acryl‘a'Hfdes vinyl - ethers, and those
cont aj,ni ng unquat erni sed or quaternized tertiary am ne groups (M) having
an [ er r ro@gsis desirdbhERmiized s hese othéruinitddah kb Stise o @80 §0% bftRe pollymbe (FAMPIORS | S
of f set  top%t dfehecrolyrepbeinat units conbabingd¥® andiuAiXegroups) igulingUM'R-LaX dréupk)] Noray, and
the |i k@eseF'E’i'ef qqmedsetfrc@aem Wét‘# polyreryffrorp ﬁ%tmm%e’rf ﬂvaOlVNﬂ' Bnayniteps i s

desi r gbfy 9%‘? other. units, ca b6 S, e o 9% s £ 1€
pol yrrerMe ;nrdqm @Tm '#‘éétm@?e.ra s”a' :ﬁ,@ agraapgﬁ oG S et 54 agnd
groupsmhdrmhuabuags @cym M3 ad Xpbd figr attabietent @ Ebolwﬂbﬂ&cmﬁ@l’l se

f rom 0 h\(;lrd'vﬂ% chairt thesupity nasts ¢ritiratyrof30e b@vojsw%eoé rrtoha! M‘leHz%Dh Jhets

cont ai n t' e'r(F C%Cg‘ f)“‘*’52‘3’.9/0"‘/‘*' Eefﬁ f° W L- X
cach 4F %%% mgw VR Rl o
L-X a amy (cH{cﬁ erasl omy atq asUEOMRS, WebHt] ofoRd L- X

préf alily TDpsHyiwaight @1 is mome@ﬁndby/-gmgmﬁo% reisd X,
yisriem paitolddone, hydrophi li ¢ chai n usugl |y

are eacisbl oicgdIRy(Bnéd Moidh), an
or for esupliydronedito 100, Prdferaliy

|l|II'P| o pwfeh dmh ?
e e e et swﬁm §?‘8§§%¥5%®%‘%’vi¥ WF?&%Q FRR B rop ot é T
preferably
50 | l P
L L L L
| | o
X X X X
-7 . G H
Structures such as G and H can be formed, for example, by reacting glycidol with group M2 or with the r

polymer backbone, and ethoxylating the subsequently formed hydroxy groups.
Representative classes of amine oxide polymers of the present invention are as follows:

60
A. Polyurethane, Polyester, Polyether, Polyamide or Like Polymers
One class of suitable amine oxide polymers are derived from polyurethanes, polyesters polyethers
polyamides and the like. These polymers comprise units selected from those having formuias IV, V and VI:




- provi dé”d"efeh"a'%'sno 0-0 or O bon are fornmed yith A gand [err] is -R
. except when Ais [err] or ||is [erlr] - orny [err] yprovidgd that no OGO or ON:
bondszsare forned with A-nohen x-ens—0, oo, ] —06—4%r[ et~ OR [err] and [err]
~is [err] is [err] alkyléne, hydrloxyal kyl ene, al kenyl ene, -aryl ene or
salkarylene; [err] is [erR] alkyl Por hydroxyal kyl; [err] is [err] alkyl or

hydroxy,g%léy 1:R"%s &P ";%E i orlh . RisicS_ker, n?e'l%ir kyfthe, alkenylene, . -
. hydr gy ukar‘jv'ﬁne :'y%né g p il g l”a@ﬁmf 00 et s v
[err] &airtvyded ean iy d-axyrad-ki bonds areSfofnediwith;A; Whamiglisi1, B ie—RtHBaes vihes A i¢ hat the .
#noiety [err] conprises at |east 85% by weight of the noiety [err] mis fromj_

10to 5 nis at least 3; y is from2 Yo 20; the nunber of u, v and w are

invention are as follows: 60 A Pol yuret ha‘rbe, Pol yest er, Pol yether,
l'i ke.¥These pol yners conprise units S8l ected fromthose having formul as v, .

~cycl oal kyl ene, aryl ene or al karyl ene;rer@,H.6f.[dn,expRlley/| ene noiety having
‘from#2 to 20 oxyal kyl ene units provi ded than no or O-N bonds are forned -

40 form bl ocks of [err] and [err] noieties. [err] is preferably [err]
(propylene); mis preferably fromO to 5, and nost preferablsy 0, i.e. the
pol ygxydl kyl ene noi ety consists ‘e@t1381212f the noiety [err] The noiety
[err]vpreferably conprises at |east §5% by wei ght of the pol yoxyal kyl ene
noi ety, and nost preferably 100% by-weight (mis 0). For the noiety [err] n
I's usually from 3 to-#60A—Rraf)erRBBNy-R>-AI+,Ss from 12 to 42. 45 Aplurality
(2 or nmore) of noieties -L-X can alsg, be hogked t'%ﬁet her and attached to
group M8 or to the polymer backpone, Fagllfelib(iChislibr are represented by
the following general structures Gand H M3 [err] Structures such as G and
H can be forned, for exanple, by reacting gfycidol with group [err] or with
t he pol ymer backbone, and ethoxyl ating the subsequently formed hydroxy
group® “Representative cl assEs®oft aMmR—Oktietpol yners of the present

Pol yam de or Like Polyners One class of suitable am ne oxide polynmers are
derived from pol yuret hanes, pol yesters, polyethers, polyam des and the

V and VI: 65 10 [err 1,S ;- ¥, Ris Hor [err] alkyl or
hydr oxyal kyl; [err] is 4’&%?"&%’3‘['@{65 "HVdroxyaI kyl ene, al kenyl ene, 30

with A _when, x is 1, [err] is [err] except when Ais [err] or is [err] or.

such ghat there are at least 2 65 _¢ 0 135 217

or is —{OR”)y— or —OR*— provided that no O—O or N—O bonds are formed with A, and R® is —R®— except
when A is ' o R

40 . 0
I
—C—

4

oris (RO’)!,— or —OR*— provided that no 0—O or O—N bonds are formed with A; when x is O, R? is
~—{OR"),—, —OR*—, - S
OR
. I
—COR*—~, —OCR*—, —OCOR*—, —N CR*—, ~—NCOR*—, —C NR*—, or —0OC NR*—,
I | I I [ I 1
0 o] 0 RO RO - OR
and R® is —R*—; R* is C,—C,, alkylene, hydroxyalkylene, alkenylene, arylene or alkarylene; R® is C,—C,
alkyl or hydroxyalkyl; R® is H, C,—C, alkyl or hydroxyalkyl, or the moiety —(R*),—[(C3HeO)(CH2CH,0),]—X;
§6 R7 is C,—C, alkylene or hydroxyalkylene; X is H,

0

i
—CR®, —R®
or a mixture thereof, wherein R® is C,—C, alkyl or hydroxyalkyl; k is 0 or 1; m and n are numbers such that

the moiety —(CH,CH,0),— comprises at least 85% by weight of the moiety —[(C3HO)p(CH,CHo0)}—: m is
from 0 to 5; n is at least 3; y is from 2 to 20; the number of u, v and w are such that there are at least 2

65
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| 5 groups and at least 2 X groups In the above fornmulas IV, Vand VI, Ais
preferably O O [err] x is preferably 1, and Ris preferably H 75
[er ]/ban be linear [err] 20 or br@nt¢8§d2i2rr] al kyl ene, hydroxyal kyl ene,

al kenyl ene, * cycl oal kyl ene, al karyl ene qr oxyal kyl ene; when [err] is a [err]
35 oxyal kyl ene noi ety, the nunber of g y@lkylene units is preferably from2

to 12 [err] IS preferably [err] al kyl gne or phenyl ene, and nost preferably
[err] ¥Iene i3 et'hyl ene, propyl ene, hexanethylene). R2 is preferably

- OR4- p err] is preferably nethyl. Like [err]
R4 can be Iqls?r'je b"‘(’f’r 'Bl?;?‘iqz&(?"&g'nﬁ ‘g"’fﬂra&’(erabl y C2-C3 alkylene; [err] is

preferably Hor [err] alkyl; R7 is greferablpy ethylene; [err] is-preferably
nethyl X is preferably Hor nmethylj k is pfeferably 0; mis preferably 40
0; r dRd s are each preferably 2;—§C+s @refemahly from2 to 12. In the
above formulas IV, Vand VI, nis referablylat | east 6 when the nunber of
45 groups and X-.groups is 2_or 3; I S nost ﬁreferably at least 12, with a
typi cal xapeferstly f;rafdR1prberadigif Or al | . ranges of u + v + w. For
honopdPyResas bé lineand w ar e 0) uis preferably from3 to 40, and is nost
preferably from3 to 20. n CRROLY.IRI S uis preferably 0), v and w
are each preferably fron1 to g Q&Hl ER2PO$§§C &Iate Pol yacryl am de,
-Pol yvinyl ether or Like Polyners Another cl as sui t abl e am ne oxi de
- polyn#es are derived from polyacryl ates, pol | am des, pol yvinylethers
-and the I|ke These pol yners conprise units s cted fromthose having
~ for nul as® ¢W "% 11 and 1 X 55 [err] 0 135 217 [err] Ris Hor [err]
- al kyl or hydroxyalkyl [err] is substituted [err] al kyl ene,
,'hy roxyal kyl ene, alkenylene, arylene or aPHarerne or [err] oxyal kyl ene;
“each [err] is [err] aIkerne F &¥%|k Fﬁqgnielkenylene aryl ene or

err

- alkarylene; each [err] s al ky hydroxyal kyl, or the

“noiety [err] each R4 is [err] aIkyI i hydr | Kyl , or two R4 t oget her
form thie 30 noiety [err] wherein A2 3-0- rr] Xis H, [HF]BS[HH

~or a mxture thereof, wherein [err] is [err kyl or hydroxyalkyl; j is 1

or O; kis-1 or O nrand n- are nunbers such that the nnrety [err] -conpri ses

at l eaSt l§r(3 pyro)\{y\%lkggne 9 lgatl eLee raga %r ]:)r 2 IQ whe f lsI 3 C‘;’l—lltI east
N a
3; é:» maietySth :{' BﬁLa i o o errﬁy Qmé feHbly‘(: w
ar e S UC hlkl/lbﬁé ortphﬁfylénﬁ lakd ﬁ\bst pRAFabI ,-—c, alkylene (e.g. ethylene, propylene, hexamethylene) l‘lz
is preferably —OR*— or -—(OR’),—, R? is preferably —R*0— or —(R70),—; R® is preferably methyl. Like R',.
" R* can be linear or branched, and is preferably C,—C, alkylene; R® is preferably H or C,—C; alkyl; R is
preferably ethylene; R%is preferably methyl; X is preferably H or methyl; k is preferably 0; m is preferably
40 0; r and s are each preferably 2; v is preferably from 2 to 12.
In the above formulas IV, V.and VI, n is preferably at least 6 when the number of

]
o | —N-0

45 | _

groups ar\d X groups is 2 or 3; n is most preferably at least 12, with a typical range of from 12 to 42 for all -

ranges of u + v + w. For homopolymers (v and w are O), u is preferably from 3 to 40, and is most preferably

from 3 to 20. For random copolymers (u is preferably O), v and w are each preferably from 3 to 40.
B. Polyacryiate, Polyacrylamrde, Polyvinyiether or Like Polymers

Another class of suitable amine oxide polymers are derived from polyacrylates, polyacrylamrdes,
polyvinylethers and the like. These polymers comprise units selected from those having formulas Vi, VHi
. and-IX: .
55

——R'—}—,
(AY),.
. 7/

60 (R?);

R* N—(Rz)k—[(CaHsO)m(CHzCHzol,,]—x
i
(0)
65 ' _ : Vil
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~above fornulas VI,
‘the n, u, v and w for the precedi ng pol yur et hane andt .
(formul’s IV, V-and VI). 25 C. Pol yal kyl eneani ne, Pyal kyl enei m ne or Like

“al karylane; [err] is [err] alkyl or hy@roxyal-kyl', or the noiety [err]. [err]

“hydroxyal kyl; k is 1 or 0; mand n ar

| east 2 [Risrh ogCeufaslkyiair hydraxvialkd; ol 18 bsgwwpb—ﬁﬂalkﬂan. Byprexyslkyle -r‘!‘b'ﬁ \Qe"er n

the abovearylenenas|atkaryirne, oy Can%h rRkvq;' var"r'e'g rwq%wf' |
: Ie al ro

:',-5:252?;5%?;%@5&@ TR pbfr% otk r@»% -
135 217 |

L U " .45 groups and at least 2 X groups.

Terr] wherein R, is_[err]l al kyllene, oxy|
. cycl oal kyMwaerain Aaﬁrl'%‘rr at Kz enelily“g

[err] 45 groups and at least 2 X groups. In the above fornulas ViI, VIII
and I X,. A" is preferably [err] [err] is preferably -O; Ris preferably H -
[err £an be |inear 55 [err] 60 65 @ri#sapgped 13 0 135 217 [err]
substl tut ed "al kyl ene, hydroxyal kyl ene, al kenyl ene, al karyl ene or
oxyal kyl ene: F] —Ts preferably substi.tuted [err Faffkylene or substitut ed
C2-C3 oxyalkylen qjand nost preferably [err] 20 Eachﬂﬂyr] S preferably
[err] al kyl ene; /?Err] and each [err] are preferably/nefhyl [err] is
preferably met h{ifh—NCHPIPEUCEQIK H or nethyl; j®ds preferably 1; k is
preferably 0; mis p%ﬁferably O; r and s are each p&eferably 2. In the

and I X, n, u, v and w can bé—#hhled according to
li ke polyners

Pol ymers Anot her class of suitable amine oxide pol yrrersrxare derived from
pol yal kyl eneam nes, pol yal kyl enei m nes and the like. These pol yners

conprise units selected foomtiose h&vi®g fQ)rrru X, andOx| | : ‘I?SO
x-|0 8—' —CO—, or
| er rN] oxyal kyl'ene nol ety

having from2 to 20° oxyah‘ kyl erge unltstrovuded that no O-N bonds are
formed; R2 is [err] al kyl ene, hydroxyal kyl ene, al kenyl ene, aryl ene or

is an [err] O -R4 or a mixture thereo “N\i\_/r_\erein [err] is [err] alkyl or

_ %..ur‘rbers. such 55 that the noiety
[erp] conprises at |east 85%by weighgk &f the nmoiety [err] mis fromO to
5, n isgat least 3; the nunber of x, y and z are such that there are at -

‘—[vﬁfeF ASs or the m)r ety 14

I
—CRS, .
s
- —RS or a mixture thereof wherein R® is C,—C, alkyl or. hydroxyalkyl; jis 1 or 0; kis 1 or 0; m and n are,
numbers such that the mouety —(CHQCHQO),. comprises at.least 86% by weight of the moiety
'—[{CsHgO)m(CH2CH,0)J—; misfromOto5; nisatleast3; ris1or2,sislor2andr+ s is 3 or 4; the
number of u, v and w are such that there are at least 2 .
40

l
—N-0
|

In the above formulas VI, Vill and 1X, A' is preferably

. o]
|| I
50 —CN—, —CO— or —0—;
: |
R
A? is preferably —O—; R is preferably H. R' can be linear
55 .
(@.g. —CH2—('|:H—CH2—, —~CH,CH-)

60

65 or branched )




[err] " is preferably nmethyl; X is preferably H, k is preferably 0; mis
preferably 0. In the above forrmulas X, XI and XIl, nis preferably at I east

6 whign-the nunber of M4 and X grd@p#38s2P7or 3; n is nost preferably at P
| east¥ 12, with a typical range of from12 to 42 f all ranges of x +y +
z. 5 Typically, x +y +z is from2 to 40, and p ably from2 to 20. For
short chain length polyners, xCHzy + z can rayge 2to 9 withfrom2to:

9 gr oups and from2 to 11 X grbups. For |ong chain|length polymers, x +y +
z is 3t least 10, with@®# pPEsTfTePHGHge—@,0n ofHi0-)t 0 42. For the short "
and long chain length polyners, the fJerr] ups chn be a-m xture of from

30 to 100% 15 20 groups, and fromO K2 709 - R3 %fg groups, -N- 30 groups

or mxtures thereof. Preferably, the'[err] ups tonprise a mxture of

from™0 to 100% 35 groups, and fromO to 30% 40

=N - R3; 8L BB aikylehs, HrdkiRRkyiBie, Bkehlighd® SikdrNEtecst foxyalkyiBhe? RF & PreddH ] :
pol yrrercssz-w; EIWIéhk:Toh_Elﬂ:hZﬁlbé%g‘yz—&fanﬂW%ieﬁﬁdnéﬂ&ﬁ"‘p éf&?ath{‘Iiygrr] poﬁ&ya H;}fséﬁég‘ﬂwgdnes 50 &
(x +y +zisfrom2 to 9) and polyal kyleneimnes (x +y + z is at |east
10, pfeferably from 10 to 42). Particul arl yfllhhr ef erred pol yal kyl eneam ne
oxi des and pol yal kyl enei m ne oxj,des are lhel!polyethyl eneam ne (PEA) oxides
~and pol yet hyl enei m ne (PEIl) o??h%g'._"fhe—sc%'z—p?ﬁf erred am ne oxide pol yners
have the followi ng general formula Xlll: [err] 60 wherein M4, X, X, vy, Z
and r#o ciaeh Bfoi$ prefaehblyC b€ dlkyiene cAtdndledch R4ar® brefarabWy rhdthyl; HeMEpratbrabig niefhk il ist
X1, tRiefergbly Honmetm; iis proterablyd; kiseesferabihviD; avis arefpeatilytOor gndarechach preferably 2.

br ancheg, gL 2R Vgrg;"aan‘frﬁrj’g;.\ﬂwp’éxgq&% fl w capq Sﬁ'-eq gseqsdingteytheny, Borend wifer theEAs
‘used i P prepaPTRGT A ReT I%iPaY™s B %Y 3 pr esent i nvention have the
f-ol | awi Q1@ogaKenddmihe) POIVAIR/IeKbiNine®? Like Pélyries® 217 [err]

H Xl V wheAsotherx classy of suitalsle f &roife 2oiide Polymed arel efivedr frdm( FBlyAGABnSImiN&| ght
of f r orRe¥@lylensimipg)and the tike. Flyede retyreredomwTisetuniscietcted frore those having ograwlas, &M
repres an active site for subsequent ethoxylation. For preferred PEAs,
X + W+ z is from3 go\a (0ol ecular weight, qfi {rom 140 to 310). These PEAs
can be obtained by reacgti onS i nvol vi ng amﬁ)nl ajan ‘et hyl ene di chl ori de,
followed by fractional distillation. The conmor)REE&SHONCH,0e0) 10X ar e
triethyl enetetram ne (®ETRA) and tetraethyl enepentani ne (TEPA). Above the
pent ggi nes, i.e., the . Xi

R
—[eR'—l\la'lz |
(R®)—{(CsHgO)m(CH,CH,0),l—X
X )

wherein R! is C,—C,, alkylene, hydroxyaikylene, alkenylene, cycloalkylene, arylene or alkarylene, or a
\ 45 C,—C, oxyalkylene moiety having from 2 to 20 oxyaikylene units provided that no O—N bonds are formed; _ :
% R? is C,—C,, alkylene, hydroxyalkylene, alkenylene, arylene or alkarylene; R® is C,—C, alkyl or o
hydroxyalkyl, or the moiety —{R?},—{{C3HgO)m(CH,CH,0),}—X; M* is an o L

. | | .
s0 —N—0, —N*—R?® or —N— group; Xis H, —CR*,
| I L I
: 9]
—R* or a mixture thereof, wherein R® is C,—C; alkyt or hydroxyalkyl; k is 1 or 0; m and n are numbers such ; ;

55 that the moiety —(CH,CH,0),— comprises at least 85% by weight of the moiety —[{C;Hs0)(CH.CH,0)],—;
m is from 0 to 5; n is at least 3; the number of x, y and z are such that there are at least 2 M* groups,
at least 2 :

groups and at least 2 X groups. '
In the above formulas X, Xl and XIlI, R! can be varied like R' of the preceding polyurethane and like
65 polymers (formulas IV, V and VI); R? is preferably C,—C, alkylene; R® is preferably methyl or the moiety

14




hexam nes, heptam nes, octam nes and possi bly nonam nes, the cogenerical ly
derived mixture does not appear to separate by distillation and can include
ot her rraterl als such as cyclic a@g n@g @17 particularly piperazines; these

cycl)c n gsent _in mxtures containing TETA and TEPA
There ¢ i (@ﬁf §g‘(%{"§§gﬁt_)§ﬁl'f preferAblyemethylt | i prgterablytinisisi nieforabiv B i isr ogen
at ons appmte absRSorkuds xBak&kn, Z.S%%er;’b?@adeg Js%&{ﬁkﬁ% bﬁﬁ%ﬁ&' didz 1957,
whi ch desor ishest preferaplyei Rast12,0thod Edhvangd %ﬁfr&ﬂt Ap fBI4D egr 18fge? fﬁftrB,QXi( lation
r equi’ depidatly. xgryef eisifroth 200 amréfemevrﬁvmlz/t@m For siethepais iehgtb poljpradré, arimpAee can.
vary dEpEAReTRubl? Yildram of units in the PEA Werey + z is 2 or 3,

nis preferably at |least 6. Were y +|z Is from4 to 9, suitable benefits
are achieved when n is at least 3. Fan_gyeferred PEA oxides, n is at |east

12, v#th a typical range of from 12 tqt 42. 20 The PEl's used in
preparlpn pthaﬁng‘e 1%%0 de p rrers cl)%}gtl{lqegl resentd{nv;}?tlwcia\&tﬁve a

mol ecu YECROX V1Y 413 1H ea A "é’§ nts at
| east j%igé@ °I5r &t e‘r’rr:E sfgah AHenL oty ety e oyps PR e ag

nol ecaul ar weli ght of from 600 to 1800. The pol yner backbone of these PEI S
can be represented by the general fornula Xv: 25

H[err] 30 wherein the sumof x, vy -9 represents a nunber of sufficient
magni tude to yield a polyner having the nol ecul ar wei ghts previously
specid gRdps, Shd Bt Jopear pol ymer backbones are possible, branch chains
can al so occur. The relative proportions of primary, secondary and tertiary
am ne groups present in the polyner can vary, dependi ng on the manner of
preparation. "The distribution of am ?'gf"oups is typically as 35 foll ows:
[err}s 40 Each hydrogen atom attached t'o each nitrogen atom of the PEI _
represgrlgs, an active site for subsequent ethoxylation. These PEls can be
prepared, for exanple, by pol ymeri zi ng et hyl enei m ne in the presence of a.
catal yst such as carbon di oxide, sodi¥m bisulfite, sulfuric acid, hydrogen
peroyj de, hydrochloric acid, 45 acet ilc acid, etc. Speci fic net hods for

prepar bta.qp?ﬁ'nﬁxta,re@m%ap tae&%w mewrémuﬁ’@to%t.s& &%&S’fﬁmmo% ﬁtdw et al.

| ssued Decenber 5, Pat ent 3,033, 746 to Mayl e et ., 1ssued I\/ay
8,1962; U.S. Patent 2 208 095 to Esseljmann et al., i ssued July 16, 1940;
U S. Patent 2,806,839 to Crowt her, i Sept enber 17, 1957; and U. S.

Pat efft 2, 553, 696 to W son, i ssued Ma 21, 1951. As defined in the
precedb,tgg d MdPdnRGoddd S at least 3 for the PEl -oxi des. However, it should
be not ed tﬁat 50 the m ni mum degree of ethoxylation required for suitable
clay soil renoval/anti-redeposition perfor mance can i ncrease as the

nol e®ul ar wei ght of the PEl increasesN=e8pecially nuch beyond 1800. Al so, .
the degree of ethoxylation for preferﬂed pol yners.i ncreases as the

nol ech.%[,pggvei ght of the PEl increases. For PEls having a nol ecul ar. wei ght

- of at least 600, n is preferably at least 12, with a typical range of from
. 1248 42. For PEl's having a nol ecul arNmei ght of at |east 1800, n is

- preferably at least 24, with a typi call range of from55 24 to 42. D.

- Diall yg,q,m,sng; L Besofinot her class of suitable am ne oxide polynmers are

;. those derprafereed dnting blide sbiyidry/ Witiih BfitSclast RARSEria YR ke ;00D pdiveicyldRdahines

¢ sel et et ¥ raris framskton@\and golyalkvienbiodneX\& + artce X\t least 30, i&erdBy from 10 to 42).

i Particularly preferred polyalkyleneamine oxides and polyalkyleneimine oxides are the polyethyleneamine

(PEA) oxides and polyethyleneimine (PEl) oxides. These preferred amine oxide polymers have the
followmg general formuia XIii: :

55 [M ]— —[—CH2CH2M x _[—CH2CH2M ]— —[—CH2CH2M‘L

|
{{CH.CH,0),—X], (CH,CH,0),—X [{CH,CH,0),—Xl.
. X1 '
‘60 : : .
whergin M*, X, x, y, z and n are defined as before, and a is 1 or 0. Within the above formula X, the various
units can be mixed and arranged to provide linear, branched or cyclic amine oxide polymers.

Prior to ethoxylation, the PEAs used in preparing amine oxide polymers of the present invention have
the following general formula XIV:

i5




0 -135'217' [err] wherein [err] is [err] alkylene, hydroxyal kyl ene, al kyl ene '
arytene or alkarylene; [err] is [err] alkyl or 25 hydroxyal kyl; X is H, t
{erey 30 [err] or a mixture ther @®f3SMMiZein [err] is [err] alkyl or ]

comr 65 At | casfubs g M GREOr  rer R ek et TOHH e om 0 10 5 n is.

at least 3; x is 1 or O; y is 1 Wnen X is 0, and O when x is 1; the nunber :
of uﬁand v are such that there are 35xmt Ieast 2 40 groups and at Ieast 2 X
groups. . the %bo"fef %“4 a3 ﬁ{t ?:Eﬂ) sighht §F thokn 100 1 f’f‘ d¥ N
al kyl erpmenier Y heon Slgbce il sSduShl stho i‘fﬁx e ler abl vl
H k iscpye zem&hyt (malecelarpmjrebeiednym to B10). trh&seabw&niaamuhasbychnm
XVI |,  rinvotvingragir@nialahd/etmtien dighiorids, fallowed bhizactionatyiistiliatfon Fbe saonraumE PsotaainbdX
gr oup’ rf?e; ﬁe@a'evﬁtezggrfedﬁw‘\ gn qe'glvé?ggr "&tﬂ'nee‘wg?qjé c‘;}’}@”{g; v%;?: g “gan ge &
of fro F Egrfgs from?}
t t ic n ._

2 to rpe?a5 Mm nf..f\?ﬁﬂaeud'so thing FLITA BAK TEPR
Pol yrmeruss pl-hsed? cyuareh ith &'a chams hﬂmﬂi ityogee btome @ppesr. SéeQNS. Rifenf hm2preeent
i nvernt |ka3®aﬁsl§émvé1)aaﬂdwadc@sehb the greparetiongif PEAs ng eneral schene. 60 65

17 rmugm uired, for piefer iﬂ"y’ﬁ g lereqego Cl‘i bed
o R e R R B S S

ADNOt okl NI YGoR g with picdd Qrwm ycol (1 77 mo
Rendzo, 26The PEBU2et0 preddicin ainthe exiltcpolyinisad the piesant hvanoreismvée Mbbdanwgaehter ate -
a cat al ﬁleasammﬂw tofetholpdation, whichsepreientg atlledsd %9 vnits. PreferrddEls|used in preparing
c0nduct 3 E‘E'V th*t’éla eﬁﬂ?’ "I’"ggﬁ FEpMER00 fg,1800. 3hs nqlymes packibqag af thege FE!s can hey o
BEeerrL LYz & hg al cohol to formthe ethoxylated conpound.
St 252 Tosyl ation H
H,N— —-[—CHZCH,I\lI—]—‘ —[—CH,CH,N—}—, —~—CH,CH,NH,],

XV
30
. wherein the sum of x, y and z represents a number of sufficient magnitude to yield a polymer having the
molecular weights previously specified. Although linear polymer backbones are possible, branch chains
can also occur. The relative proportions of primary, secondary and tertiary amine groups present in the
polymer can vary, depending on the manner of preparation. The distribution of amine groups is typically as
35 follows
~CH;CH,—NH, 30%
—CH,CH;—NH—  40%
—-CHgCHz—hll— 30%
40

Each hydrogen atom attached to each nitrogen atom of the PE! represents an active site for subsequent
ethoxylation. These PEls can be prepared, for example, by polymerizing sthylengimine in the presence of a
catalyst such-as carbon dioxide, sodium bisulfite, sulfuric acid, hydrogen peroxide, hydrochioric acid,
. 45 acetic acid, etc. Specific methods for preparing PEls are disclosed in U.S. Patent 2,182,306 to Ulrich et al.,
_/ issued December 5, 1939; U.S. Patent 3,033,746 to Mayle et al., issued May 8, 1962; U.S. Patent 2,208,095 to
: Esselmann et al., issued July 16, 1940; U.S. Patent 2,806,839 to Crowther, issued September 17, 1957; and

U.S. Patent 2, 553 696 to Wilson, issued May 21, 1951.
As defined in the preceding formulas, n is at least 3 for the PE! oxides. However, it should be noted that
s0 the minimum degree of ethoxylation required for suitabie clay soil removal/anti-redeposition performance
can increase as the molecuiar weight of the PE! increases, especially much beyond 1800. Also, the degree
of ethoxylation for preferred polymers increases as the molecular weight of the PEl increases. For PEls
having a molecular weight of at least 600, n is preferably at least 12, with a typical range of from 12 to 42.
For PEls having a molecular weight of at least 1800 n is preferably at least 24, with a typical range of from

55 24 to 42.

D. Diallylamine Polymers '
Another class of suitable amine oxide polymers are those derived from the diallylamines. These 1
polymers comprise units selected from those having formulas XVI and XVIi: . 1




et'hoxyl at ed conpound fromstep 1 is dissolved in 1000 m. of
acetg\sjitrile and then cooled to [err] 10 To this solution is added 2.7

mol es”of tosyl chloride dissolved i ﬁg% %7 of acetonitrile and cooled to
[erf] and then 2.9 noles of triethylam added. After the reaction is
conplete, [err] is added to dgctonpose the r mai ni ng tosyl chloride. Step 3: -
Ami nation 15 To the reacti C'@Eture(éﬂz step 3 is added 3.4 nol es of

di et hanol ami ne. After heating]|f rg. atf [err] the reaction mxture is
cool ed apd carefully acidified wit I]to pH just above 7 and then
extracted with ether. The aqugou has is then extracted with a m xture of

et her:acetonitrile (ratio of €)_S separ ated and
t hen made basic with 50% NaOH. ﬁn S aquéo§ cg @ﬁzegﬁac?‘ed with
di chl or oget hane (2000 m .). The | owg{, | ayer is separated and then extracted
3 times with 2000 m . portions 20 of 1/4 saturated NaCl solution while '
addi ng enough 50% NaOH sol ut i t o made t he_aqueous phase strongly basic
(pH of about 11). The lower o ganl c layer stripped to give the desired
aninat ed,;conpound. Tol uene ( H‘ty) isl d and the m xture is stripped
again to give the desired am cn:g' . |Step 4: Polynerization 25

soI ved 9°h| chl

Vi

The nmononer fromstep 3 is di roformfree of ethanol
stabilizer. The nononer is pr acugdved in a Kugelrohr at [err]
under azgacuum(pressure of 1 mm (1.3%A%oar)) for at |east 18 hours. The
nmononer.” in the chloroformis then dried overnight with 3A (3 x 10 cm
nol ecul ar si eves and t hen transf'err'm,to a dry flask (-equipped with..
machani caI stirrer) under arg To the nonomer is added di butyI tin
di | aur at e Whateis| %ﬁf -org@sw?ﬂﬂ Bvdéa‘mwlv'eru it srisme omatisrdene: &F irofr—Crelkyitne
stirred?f 85LPM3 ‘xture is then added 0.7 noles of
hexamet hyl enedi i socyanate per nol e of amrnat ed nononer over a 5 minute
period. The reaction mixture is stirredjat roomtenperature for 18 hours.
The chloroformis rem)ved under a vacuu®@ at about [err] to give the
resul ti ﬂ‘g_g‘g yamm re % : xidation and Renoval of Protecting Goups 35
The pol Yo fnom. fpopﬂy s}ﬁﬂ@@tﬁ mgt(cm ALADPhEmEUE L WaP HRShoidd
|

di stil | ed-vex,en,00,50 prl esaf 18asP8536 Blwdight af (EME0IS@HLOH,ON—: # it A6 0 to 5;
adj.ust ed ndsapldastO: x |¢\1 Sy idANDhes vis0fand N whéh Xlis frohenuedpen of u pnd \Gar@siclie thatthate sthe

reacti off Aileastize is then stirred at [err] for 2 hours. A dozen 3.2 mm

alum na pellets inpregnated with 0.5% pl agti num are added to the 'm xture.
which is permtted to stand at [err] w il @fcasional stirring until a very
| ow peroxide titration is obtained. The pH of the m xture is then adjusted -
to aboutwo 4 with aqueous HCl* 40 and |s al I owed to stand over night to

ﬁ:'ur?;rfi“‘ ““%%& ;%g%g OB e R B e e

contal ni n sQNp&dx ns%Féfdﬁmpéi 1245k 684 %duﬁ»b&l stsolved in
cklor of @ m and filtered to renmove any salts. The chloroformis stripped

away to give the desired, largely salt-frlee am ne oxi de pol yner. 45 B.
Random Copol yner of Et hoxyl ated Acrylat®€ Ia’tﬂj an Am ne Oxide of

Met hacryl am de The random copol yner versi‘ons of the present invention can
be prepsr gebupsaancrélps b ebdh@ dr 8 iOprefe@bl af1edstl 2, wRhEWBical RAgdSF ok 16 % 42%orall O
135 217 [m}sﬁhel-sy'vmd:wv,srssmhnwmsfromﬂmmwporwvfrm gdes2% i bed as

fol |l ows:

Methods for Making Amine Oxide Polymers
A. Polyurethane
55 The polyurethane versions of the present invention can be prepared according to the following general
scheme.

&0




Exquje 4 .Decaet hyl ene gl ycol nononet hacryl ate nononer (0.008 noles) and
N- ( 3-di met hyl am nopropyl )- 40 net hacryl am de nononer (0.011 noles)- are
disselved in 40.m . of acetonitril@ 138e212action m xture is purged of
oxygen by bubbling argon through it. A 0.23 g. portion of benzoyl peroxide
i's separately diSSO|veger1:0 m . of acetonitrilg and simlanl;y purged. The
reaction mxture is he@tedjto refl yx and tthe beHizoyl peroxi

added dropwi se over 0.5 Rdu 9 Nex N 280g. of azobisisobutyroniltrile in 5
m . of®acetonitrile is added to the reaction mixture and heatinglis
continued overnight. The polymer 45 obtained (0.01 equival ents of
titratable amno groups) is placed wth distilled water (50 m.) Yin a
flask. The solution pHis then maintained at pH 9. A 202 solution (0.1
nole equiv.) is added and the reaction mxture is theg st‘rrec}C HaL%rr for
2 hours. A dozen 3.2 mm (alum na pellets inpregnated W o%i Phnat ar e
then added to the m xture which is permtted to stand at [err] with
occasional stirring until a very |ow peroxide titration ig opggined. The

am ne rexi de polymer is then obtained by stripping the solvent 50 at [err]
under a vacuum C. Pol yet hyl eneam ne and Pol yet hyl enei m ne i des The

pol yet hyl eneam ne and pol ygt hyl enei m ne oxi des can be preparg¢d using

standard thods for etpoOxylating amnes, with equent oxjidation by
H202.zE@E?§§E?tative syM heses of such pol yet hy\ene- 55 _anm né and.

pol vet hy ] xi d are as follows: Exanpl e 5a Sfep }: Ethoxyl ation
Tetr aet hyﬁj;negéﬁﬁa ove '\ TEPA) TMW—T89, 94.5H . 0.5 apwagcop%c;gmj in
akgpninally dry flask a 60 dried by stirring ii: 0.5 hrs. Yat [err] under

vacuurgs (pressure less tRan 1 mm Hg (1.33 nbar)){ The vacuum was rel eased by
drawi ng et hyl ene oxi de ( -froma prepurged traforgonnected to a supply
tank. Once the flask was filled with EO an outlet stopcock was carefully
opened to a trap connected to an exhaust bubbl er. 10 hrs. stirring at
[err] ;@ totglNngé§01 g. EO was taken up to giver2¥§E§Lee of ethoxyl ation
of 1.04 perj eNeeh site. In a simlar appgHat ydr oxyet hyl at ed
TEPA (202.8 g., 0.41 65 noles) was mxed with a 20% KOH sol uti on (10.1 g.)
and stirreq under a vacuumfor 1 hr{ at [erf§] to 2 ? 135217 renove al
wat er.,_The sﬁu§sm£ocqp§ti on m xture|was.t he ol on. EO was then

we Kic
added *f o t a sweep un DmﬂMpu-egsure at 1% [err]
with noderatel yfast stirring. After{13 hrs., 1775 g. (40.3 nol €3S) OE EO had

been added to give a calcul ated total degree of ethoxylation of 15.{l. 5
Step 2. Oxidation The ethoxylated TEPA fromstep 1 (103.1 g., 0.021l nol es)
and di*8tilled water (240 nl.) were added together and the sol ution was
adjusted to pH 10 with 1IN HO. A 33.5%[err] soljution (® 117 nobe equijv.)
was added and the reaction nmixture was then heatjed by aJﬁ5-7OC flenpdf dt ure

water bath for 6.5 hrs. During this period, the |pH ef e~ xtOFHCeY
deoppe from 10 to about 8.5 several tines; eacH tine the 10 pH Fedthdd
8.5, it was adjusted back to 10 with dilute NaOH sol uti &ozen 3. L,

alum na pellets inpregnated with 0.5% pl ati num were added to fe mixtdre to
destroy residual H202; the m xture was al so heated at 65-[errL f 10 hrs.
to aid®® n this destruction. The pellets were then renoved and\t hg m xture
concentrated on a rotary evaporator to 80% am ne oxi de pol yner —assum ng a

yield of 104.4 g. (@021 noles). Analysis indicated that 88.2% of the
tertiary am ne groups had be?n oxi diged. gl5 Exanpl e 5b
55 . Il Il ’

(CH,CH,0), ~H
60

The synthesis of one such polyurethane is described as follow:

65

18

ution then




gy 1. Ethoxylation By a procedure sinilar to that of Exanple 5a, PE
(2%.\5 9., MW 600, 0.4 noles) was dried at [err] under vacuum and swept

Wi t@;h"‘EO until hydroxyethylati on was ngaigs gprplete (5 hrs.). The 20
byqlroxyet hylated PEI was cool ed under argon and 1.0 g (0.025 noles) of 60%
NakK in m ners@elp 1Oktho RS04 NEN added. The F&RAe Hn ni xture was heated to about

ferr]. and was miGinoteRinydrptain ethbridR afefyidid diycof(1! FRend.J2600 1S
‘added whi ch (9esiEs ahmla@uyﬁaggsiﬂdng%eeH@@bh&ﬁégﬁﬁ% :2 %Z?’?fsgiﬁgan% gﬁf
Oxi dat i ons 25thoxylafiomis 2GhdRcted ﬂgs%? L entiPR mdlesdm=3Rlaybethyl¢ribSxide is taBerOpIG Rachohales )
- and di sti| | ebthagedipe plgshop for ghoxyiated ceeRp¥her and the sol uti on adj ust ed
toipH 8.3 Wighdd 21 ¥bebidion A 30% H202 sol ution (0.015 nole equiv.) was added
and.t he react | tHa ethoxldiécol@sunti RBM stef disfibséiVbddn {006 inl. ofl REBRKiRLaHE BeNEoRE tdRich
for. 15 hrs. Tdkns soldtiof is bdtiad 217 wioles ef tosy! ehdljride tisgbival BISON AL etRatonitrileantedaledad 10°C
the pH wi t hiapd thee2.9 a.‘\;geofdfiqtm'gnin@i.s agided offten thg reactinm isxtompietea Hi$ip pdded to decompose
- inpregnat ed REBRIYS Y)ealpid%um wer e added to the reaction mixture which was
-allowed to 3RSt AMflafdn rOOM tenperature until oxygen evolution ceased. The
pellets wgre T Toiife fogdioN ke florh BRp BisXtdds.AvaGles dd BiRhBAdIGNIGE] Altéd h8AlfHg Sl Bkrs. at
oxi de pol ymso°C, thevabcien mixtuneiis canledcind mulﬁicidiﬁedwithtHﬁ?etOta@HﬁtisaargvaT_ﬁnﬁeh ex3iagted

" had been oxiwih ster: THB aqugous phaseiptherrexpagted yitha mixjure of Wﬁé«ﬂ&‘ A&%ﬂ BPghgice. The
e o R e B e R ) et
f O;' |'OW NG00 GF ¢l Rheurdted NERI schitioff Whitd) addhgBito 'NaOW schiition 49 mabi€ tHe aqubhiﬂpase'

2)5 strongly basic {pH of about 11). The lower orgarficiisiyetl is StHfpef Yo Yiveaitd dasift adimates todtpound.

. pc__fz'l yner i's (osenei(208dnidds aiddd avvighe ritixtareri¢ grighed Bodi woyive theiepiced\aimirtated monomer. _
- Divall yl am ney 1é Im')l es%lﬂi s dissolved.in methanol (160 nl.) under argon and

‘then heat s"%ﬁk Fbrlontel TS P dlSotled ih RABroRRAEbel &P ethanc? saBHG? ThYRidABREN is
| §: then T emMyyRfoudly evabintddda KORIGIRAE80°-LH0°CTUndek!s GacliGn [Réssire b1 MAC (133 mbar))ifbveat
-rgsidue i s -adheied haael Thenvyiomeérde thekhintofupm ad then dried @véinight, with 3A713 mw’éé%) mpletular
Ustii.rri ng untsievesahdtheywangleresto @ drviflasklenyinnediwith mechanioyl sti e NENQMRE

added untj| igagde in qilaur, ws:m uiy.Lin ghiorgfer Eﬁqu'r:’eh@g t ! tirred reaction
STt %ﬁﬁ%?%@%ﬁ%@ﬂ%%ﬁ%81"%’1%39}&)chm:sii

: hat ed to [ @émhdved! DAURF a ddcUGH af &bou b igive #RIrésalihy bdlyraéroper oxi de (25 dr ops)
"then added and the reaction continued at [err] for 18 hours. Then 20

ngr e “drops @!ept%éxiﬂwpg Resnavi 'é’fi’@ti i oupsiter heating 3 nbre days .owater "
" 65" theR or g I rog‘%zamgzﬁzz‘f#;w%mom ) TR Roa VT o) B

s té yield. t h hé:rﬁééq&\ lﬂﬂ{u\‘éﬁg then stirred at 65°C for 2 hours. A dozen 3.2 mm alumina pellets impregnated with
Ty 70 -0.5% platinum are added to the mixture which is permitted to stand at 65°C with occasional stirring until a
very low peroxide titration is obtained. The pH of the mixture is then adjusted to about 4 with aqueous HCI
. 40 and is allowed to stand overnight to solvolyze the tetrahydropyranyl protecting group. The solution is then
. " neutralized with NaOH and stripped to give the crude polyurethane containing amine oxide groups. This
+"crude polyurethane is dissolved in chloroform and filtered to remove any salts. The chloroform is stripped

- away to give the desired, largely sait-free amine oxide polymer.

S }\_/ 45 B. Random Copolymer of Ethoxylated Acrylate' and an Amine Oxide of Methacrylamit:ie )
' s . - - . The random copolymer versions of the present invention can be prepared according to 'ghe following

general scheme:

s ey

50
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0 135"'217 .St ep 3: Oxidation The crude diallylanine polymer fromstep 2 (15

g., 0.04 equivalents of titratable am no groups) and distilled water (50

m . P ¢ added together and the s0| 185d212djusted to pH 10 with 1IN NaCH A

30@6FQOZ sotution (0.06 nole equiv.) is added and the reaction m xture is
then heated by a [err] tenmperdtufe 5 mater bath for 18 hrs. The pH of the
m xture i s adjusted when nece€Ss n the pHwthin the range of
8. 5- 10 A dozen 3.2 mn alum na peIIets |ﬁp egnated with 0.5% pl ati num are
added’to the reaction nmixture to destroy residual H202. The pellets are
then renoved and the, m xture{is concentrated to 80% am ne oxi de pol ymner.
10 4¢L\ N [ geNMefoonposi tions The |evel at
which the am ne oxides can be prjpsent in the detergent conpositions of the
presefit invention can vary deperali ng upon the conpounds used, the
particul ar detergent formulation (liquid, granular) and the benefits
desired. These conpositions can pe used as |aundry detergents, |aundry
additives, and laundry pgetreatments. Although the detergent conpositions
of thé present inv nflare 15 pormally used as is, they can al so be
| npr egnat ed intd a aPOslsubskrate for use. The conpounds are included
in an anmount of front C 05 to 95% by weight of the conposition, with the
usual range Heing fromO0.1 to 10% by weight for laundry detergents. In
termeoof the |benefits achieved, preferred detergent conpositions can
conprise fiPRp 0.5 to 5% by wei ght of the conpounds of the present
|nvent|on fYyplcaIIy, these preferr
ght of thdse conpounds. These co

are nornalfly t at a

I evelzst hat prlovides from2 ppmto referably f mto 100

ppm of the conmpound in the wash sofuti on af recomende . ugage | evels,

and nornmally from 30 ppmto.1000 pp pFele gbly from5 ppm=bo 500 ppm for
detergent

Eur opean usage | evels. Detergent Surfacgants 25 The anou L:' 0.
surfggtant included in the detergent cofgpositions of the prgSent invention
varies from1l to 75% by weight of the clhp@tjq)jton dependi ng) upon the
detergent surfactant(s) used, the type of conposition to be\fornul ated
(e.g. granular, liquid) and the effects desired. Preferabl yf‘””t"ae det er gent
surfagtant(s) conprises from10 to 50% by wei ght of 'the congosition. The
det er gette thhésib(}dfaﬁé sughl FanBém BEPBlyRal B destAbednds fallowstphol ytic, zwi tterionic,
cationic, a mxture thereof: 30 A N0n| onic Surfactants Suitable

- noni oni c %urf ant for use | S‘et }‘ c s A (%2\ eln_'ea resent
- t
2 B&M %!ES.%{? E'sf\ i s MR ol23 E %?fbén yoygbxfa‘@ Lteshréc&i'g ]

6 CI as aimlvetﬂ mhtﬂﬁrhl()d‘flaﬁetﬁﬁtﬁfeaﬁﬂ alﬁﬁISrIyt .mdeu r&’cﬁdn dizture is lheate-Ehe reflux and the

pol yet hwmwvw setymtemgaadesd drbpwibdgve Eqwl yextmseof@ glrmlseromtﬂtellméle t he
ot BT fﬁt@:ﬁtgf“’" b T R g

ti d bt
conf lgurna&uro& therl StirRb Y 620 SorQXhdiies. Yrin® Quntind e Ie %ﬂ‘@gfﬁfeGSﬁﬂ\tOB?@ an

- anount elguiraim drethen adyled to th@nlnia@rmhlet :h yérmmed txstahd apésrC with @casfonallstiyihg pitiéaol .

- The al k;ﬁ % Wipgtopide; tiyrgtion j§ obtainrd. dberainherddegraiymseis thep phraifed W@F"Pewarmlse'verttrom
pol yrfBr PR WAFAPENE dii sobutyl ene, and the |ike. Exanples of 40

~ conpoungdspoifethliBheamineRed Pél peftme,nm)dx,dgpenol condensed with 9.5 nol es of

. et hyl ene Ovhe gelyg@bylena@rhite ond gudyesHylepdimine loxidekode 6y biebeeDlsirgOuthasr @btibidé for 12

nol es_ofthexvialingsraines pittesubsaquers bxidatin b9 Reprdsantativd sypthesendf suermdbyathigleneni t h

- 15 noPed™BP 2 PRYeEEnRIna S B At Al phenol ; and dii sooctyl phenol

. condensed with 15 nol es of ethyl eneggxjde,per nole of phenol. Comrercially

itions conprtse fr 1to 3%by

TR

- avai | abkgpnoRhéRiatiorsur f act ants of this type i ncl ude | gepal CO 630, narketed °

- by t he GAFRe@utpvirneten@mjnedTRFATIM.W.089,84.8 §.. 0561480lesMwdsplacedin 4 Odininaiy dry)ladid
. 60- dried by stirring for 0.5 hrs. at 110°—120°C under vacuum (pressure less than 1 mm Hg {1.33 mban)). The
vacuum was released by drawing ethylene oxide (EQ) from a prepurged trap connected to a supply tank.
Once the flask was filled with EQ, an outiet stopcock was carefully opened to a trap connected to an exhaust

~ bubbler. After 10 hrs. stirring at 100—110°C, a total of 1601 g. EO was taken up to give a degree of
ethoxylation of 1.04 per reactive site. In a similar apparatus, the hydroxyethylated TEPA (202.8 g., 0.41

65 moles) was mixed with a 40% KOH solution (10.1 g.) and stirred under a vacuum for 1 hr. at 110°C to

20




?-'il mar I<et ed by the Rohm & Haas Company. 2. The condensation products of

aliphatic alcohols with from1 to 25 noles of ethylene oxide. The al kyl

chal P& the ali phati c aI cohol can ei ighqasbeq4gtrai ght or branched, primary
or ecgndary; and ener cont ains from8 to 22 carbon atons. Exarrpl es of
sugh et hoxylcé,'“ e il dm atio nwﬁwemeﬁeatswem badusol s apen stdsi i o
al gohol con m°s §f'°d'§ rIe °°';1Ia ) Vgr"d gy I'%‘I‘”13
thg 50 condensatlon product of 9 nol es e?te OXIe 'eem °x(¥83%h

tohol (& rﬁtmbroeldeﬁonf atty al cohols wit h aI kyI chains varying in length
frgm10 to 14 "a‘*r Af’ER [1d¥03cfg. @é’ﬁ‘imot;s)adnu isﬂtaaivtaabkzso mONera added
suitf act ants é‘gtz}ﬁg ,

Il

sulf sct ant s\l i i Ul LT, fz%a%{ ‘TJ% wgw}:f %ﬁf e

Ne@d0| 45"q pm‘*“ &51 lhyas%ﬁlb‘bd ﬁb&m GIB It mina pe“ets
mak ket ed by 'WH’@QW@@U@ |° 5& P@!! taythe Fficture toalesﬁh eesicioa) gDy Sthé inbure was also
pr educt S of wasipe: Tbae‘é'eFd‘fefPéﬂe't% 1pYed and the mixture

O

ft
\

condensat i or;,n s,tﬁ’;,g%y fﬁjfg;t e"aa&%?ﬂfo 31’5"; |ass Sh i & (0.021

portion ofisthese conpounds has a nol ecul ar vvel rom to 1800 and

exhibits water insolubility. The additi exanple qmol yoxyet hyl ene noieties to

this hydrop r%qm;c ge*vtqﬂen tends to |ncrease the vvater soI ubility of .the

m)l ecul ar ag,,ger Lﬁ: @"‘ Wl&t - ﬂﬂ@l"s’l sﬂ??‘h?triéﬁc
up| t0 t e 2 Gl dboybthglatea PEIvab) ket éfﬁma E@%@s@fauﬁ d
wei ght of t hededoTHaeeRadN iktufy luested 140&‘15 SR t foP 3L RB.AAREA UM t%
upf to 40 nDI6@%5n)fofE@IWji#eddsdmmpdeaveﬁxamﬂtesdeufeeooam«laﬂbw @i3.e.his type
clude cer f the commercially aval I able Pluronic[err] surfactants,

Fioreay B 1 %&Wﬁéﬂ tm%.%ot ooy @aﬁgsqq.né aiapis Bl 3?;”%}1%

nyl ene OXItabatthi Q:IinBQ Gsted t6 pH L5 GhiLGYA (85 1594’\&?
¥ de and etaliddd@ne the 2dutctivn.mixtie way op&mnﬁa m-m"(yteﬁ\ erE RSP baH 16 hrs. ThepH
cgnsi st s of °f them@aetsmnstw @d@;ﬁarvﬁé maintwir teerktiwithin the rangebf 8.6c-46 A doren3\2ingne.

fe. ths, BRI B feaee e oy S
e s G e e

¢ ent t hat hEJ’IﬁbeﬁQﬁdﬁeﬂiSatlon product  cont al ns rom ehgtmucgf
I yoxyet hyl ene and has a nol ecul ar weight of from5,000 to 11, 000

Janpl es Tg,mf Dy Pipliyt abfmerponi oni ¢ surfactant include certain of the
cdmer ci arl r@i%' Vi é’°‘|"€tef URFIRTSAT e RESRPITMIDNC AR PR BeBRIShIFeRAgfian ithe following
Citemi cal Corpora |on 5 5. Seni -pol ar nonioni c detergent surfactants

}i ch i ncl ude wat er-sol ubl e am ne oxi des contai ning one al kyl noiety of

figom 10 to 18 carbon atons and 2 noieties selected fromthe group

{n5|st|n§’of al kyl groups and hydroxyal kyl groups containing from1 to 3

cqdrbon atomns; water-sol ubl e phosphi ne oxi des containing one al kyl noiety of

fgom 10 to 18 carbon atonms and 2 noieties selected fromthe group

censi sting of al kyl groups and hydroxyal kyl groups containing from1l to 3

catlion at#hs; and water-sol ubl e 10 sul foxi des containing one alkyl nmoiety
from10 to 18 carbon atons and a noiety selected fromthe group

consi sting of alkyl and hydroxyal kyl noieties of from1l to 3 carbon atons.

Pteferred sem -pol ar nonionic detergent surfactants are the am ne oxide

det ergent &urfactants having the fornula [err] wherein [err] is an al kyl,

ydr oxyal kyl , or al kyl phenyl group or mixtures thereof containing froms8

22 20 carbon atons; R4 is an al kyl ene or hydroxyal kyl ene group

ntaining from2 to 3 carbon atons or mxtures thereof; x is fromO0 to 3;

3d each ferr] is an al kyl or hydroxyal kyl group containing from1 to 3

rbon atonms or a pol yethyl ene oxide group containing fromone to 3

hyl ene oxi de groups. The [err] groups can be attached to each ot her,

g., through an oxygen or nitrogen atomto forma ring structure.

rief err ed sanmi ne oxi de detergent surfactants are [err] al kyl dinethyl am ne

i de and [err]
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25 al-koxy et hyl di hydroxy ethyl am ne oxide. 6. Al kyl polysaccharides

di scl osed in European Patent Application 0070074 published 19:01. 1983,

havi -a hydrophobi c group contai nighgi38 @4% to 30 carbon atons, preferably
from10 to 16 i?rbon atons and a pol ysaccharide, e.g., a polyglycoside,

hydrophi lic group _gont aipni ng.from@err] to 10, ef er f [err] to 3,
F?%h%tég to 2.7 hat-ee—ai t § ZA ?g%ﬁé%ggﬁsaccharide
6 carfon 30 atons can be used, g. aicose, gal actose an

nost preferabl

containing 5 or

gal act o8yl noieties can be substituted for the glucosyl noieties.
(Optionally the hydrophobic group is attached at the 2,3,4, etc. positions
thus giving a glucose or gal actose as opposed to a gl uc 5'8 or

gal actosi de.) The intersaccharide bonds can be, e.g., bgtween the one
positiom™ of the additional saccharide units and the 2-, |3 4-, and/or 6
positions on the preceding saccharide units. 35 Opt i né@ﬁy, and | ess
desirably, there can be a polyal kyl ene-oxi de chain joining the hydrophobic -
moirety and the pol ysacchari de noiety. The preferred al kyl eneoxide is

et hyl err@ oxi de. Typical hydrophobic groups inclgde alMNyl groups, either
saturated or unsaturated, branched or unbranch 'ﬁFﬁdmﬁf%ﬁ?% to 18,
preferably from10 to 16 carbon atons. Preferab\y, thg alkyl group is a
straight chain saturated al kyl group. The al kyl grpup can contain up to 3
hydr oxyegr oups .and/ or the pol yal kyl eneoxi de chain fan contain up to 40 10,
preferably | ess than 5 nost preferably 0, al kyl enpoxi de noieties. Suitable
al kyl pol ysaccharides are octyl, nonyidecyl, undecyl dodecyl, tridecyl, "
tgéjadecyl,_pentadecyl,'hexadecyl, hept adecyl, and| oct adecyl, di-, tri-,

t elT a- zgpenta-, and hexagl ucosi def T 1 act osi des, gl ucoses,
fructosi des, fructoses, and/or galactoses. Suitable m xtures include
coconut alkyl, di-, tri-, tetra-,|and pentagl ucosides and tallow al kyl
tetra-, penta-, and hexagl ucosi deg. 45 The preferred,al kyl pol ygl ycosi des
have the formula [err] wherein [efr] is, selgpcted fromt consi st.i ng
of al kyl, al kyl phenyl, hydroxyal kyts—fyuroxyatkytptenyl|, d m xtures:

t hereof in which the alkyl groups contain from10 to 1§ rably from 12
to 14, carbon atons; nis 2 or 3, preferably 2; .t is frygf 10, .
‘preferagbly 0; and x is froni-[err]. to 10, preferably fron1‘errT to 3, nost
preferably from1l.6 to 2.7. The glycosyl is preferably der'Fngﬂgcun

gl ucose. To prepare these conpounds, the al cohol or alkylp 9eth3ky al cohol
is formed first and then reacted with glucose, or a sourcejof glucose, to
formthe glucoside (attachnent at the 1-position). The addijti onal glycosyl
units &n 55 then be attached between their 1-position and|the preceding
glycosyl units 2-, 3-, 4- ang/or 6¢position, preferably predom nately the

2-position. 7. Fatty acid a rgent surf Qéants having the formul a:
[err] wherein [err] is an alfk up cont%ﬂ4ﬂﬁz}i44un;l—Lo~21 (preferably
ngj]g‘io 17) carbon atons [err] is selected fromthe group

consi sting of hydrogen, [err u [err] hydroxyal kyl, and [err] where 65

o

~x varies from1l to 3. 24 Q/Z$5 217 Preferred am des are [err] anmoni a
. am des, nonoet hanol am des, dPet{EHgemies, and isopropanol am des. B.

“ Anioni € Surfactants 5 Anioni ¢ surfactants suitable in detergent

% conpositi r i i nerally disclosed in U S

i Pat ent 3,13183?“8%§{spf;orﬁasugﬁﬁyrrﬁeg¥%§%cb?%agrsfﬁlg g'Decerrber 30,1975 at col um 23,
.. line 58 through colum 29, line 23. Example6

55 Step 1: Ethoxylation

Diallylamine (1.7 moles) is dissolved in methanol (160 ml.) under argon and then heated to 45°C.
Ethylene oxide is then added for 2.5 hours. Methanol is then removed by heating the reaction mixture to
100°C in vacuo. To the residue is added sodium hydride in mineral oil (6.6 g., 0.17 moles} with stirring until
the evolution of hydrogen has ceased. Ethylene oxide is then added until the degree of ethoxylation (n) is 7.

Step 2: Polymerization : :

The sthoxylated diallylamine monomer from step 1 {20 g) is mixed with D,0O {20 ml.) and is heated to
95°C under argon for 1 hour. Tertbutylhydroperoxide (25 drops} is then added and the reaction continued at
90°C for 18 hours. Then 20 more drops of the hydroperoxide is added. After heating 3 more days, water is

65 then removed in vacuo (50°—860°C at pressure of 0.1 mm (0.13 mbar)) to yield the crude polymer.

22




sses of ‘anionic surfactants included are: 1. Ordinary al kali netal soaps
sugh as the sodium potassium anmoni um and al kyl ol ammoni um salts 10 of
"h‘e(‘"f"atty acids containing froma8 t on atonms, preferably from 10
tm‘%o carbon atonms. 2. \Water-soluble salts, “preferably the alkali netal,
a ni um andsted k\Oxkdomoni um salts, of organic sulfuric reaction product S
havi ng i n thei Fhwmgcﬂﬂt%:m;gsagelwmgg;ﬁg%%eﬁ? ﬁ%lgmgg;)%s%g?mam &p;:% %MFH%EO
carbon at ons 2n
uti 0b mole e sad ed _and ion mixture is then t ef
the term” @ljraffrba fi‘b f%‘,garl ke i<h asariﬂhaaneups%wm ‘gm.nm § oo
t hiis group off 83“41001 foz6rMI8.D &{mﬂ%ﬁa pélRtsti ﬁreMdUdiﬁh ﬂﬁﬁ‘n’ﬁﬁﬁdrtlmcﬁh ko/the reaction
sul’'f at es, espiswreath |dgstioh osiiua H.Qd. Miecheligts aralthientremagyet et the gitdure il coudentrated to €9%
carbon ator‘rs*)m'sﬂm‘l'f’ea’s'vtnﬁose produced by reducing the glycerides of tallow

or . coconut orI and the sodi um and pget ) p%_L'ggAsbenzene sul fonates in
whi ch t he "1 Ky lrndfofui e SRR o Bnirll Xlied carh egggﬂ e dukePgBht coniposifidniof fhe prddaitn
or ‘branched iaveatioh can vhiyQldpeniding iporEthg .compduasdeusad, thé) partioufe detergentifireiation (igud,

Pat ents 2, 220r0B8 addhe bergfits 39gred PQIM ogitiqns| q;atheelsert es |3P'I'1’éYiﬂ°tS'B?'!i$ d'ZO
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fg,i L b

in the al I(?Ino e mo%«ﬂ.édo GL&l fa b%iﬂ 'F}Grln
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particul arl y:otnbmns €antbrhprise trive 08 1dGEMh b ebgjpofchnnompwdﬁ ofthm pl@elttmverzlon Typically,

preferably fthm@terteocq@qgmmmamrmrpo‘aw qight of thes e 'g ?ﬁw "tﬂ?a 4;
-2
COIPt ai ns ch?‘:ﬁ dgesgt;was é)?ﬁlona Iigfsg[?%??jpageﬁleyﬁ : ?it l fr
m)retres E‘b 1 Qspartrcu arly esrra
f or mul at N<tg avy dut y | qui d undry det ergent corrposr tions.. O her -

anr’onrc surfactants of this type |nclngt§meetﬁj—rrfamru$k I ycery I et her '

f onat e?s  esphadpguny °f49'(959@" '" dad 'hfé‘Pd 98 'I'fGP position %ﬁjé" ye,
and coconut "Gr'ei:’ wﬂfjl n"c%‘of 3 }: fecﬂ% 'ﬁgﬁﬁ s‘;,f?‘ g&:{,eﬁ,gw '_
sultf at es; @ﬁ rﬁr§)%bhtm-s%§1 1610 6 e cBin bg.tpaerhenetd@erahhwam_ :
suI-_f at es coruaabohmonwaﬁmsrﬁun&prtwma,ew%mm afnom royhmmromecbef per nol ecul e

wher eism t he al kyl groups contain from$8 to 12 car bon atons; and sodi um

"pot assiumsalts, of al k et h

il g el ji o bbby

it ai ns frofy as%E@éfﬁlom i SurfaitentsiaIGd eal’a& wat er -sol ubl e salts

esters spf al1pfhas>ulyétmatee:dde‘ @hdensaes of slkyl phér@isnThe Q‘chmmr@ﬂr@'ueetheavmaﬂm .
y

s i n theprramﬁéawah egple hgy "amj arlwlcnwuy cpejaining ramivdn 124anR St et het 8r3 gupight

up; wat ershaiaien Hoe }r ¢ ‘@ S b tue G compounds
t ai ni ng fjaqﬁgge P goes 3 54 'eaff e pe 208 p ﬁgdaug i the Sikcé. CExdrdples of
bon  at QgBeohip rﬁmda rhSnyl% cditH 6d wnﬁ 6.6 hefes ooeth\aonerorxge beromlé_ef
20 car bo mmvrmmrmmwmwy borgen;atr)wamcﬂ frptswﬂetbxbensoxm pergnele ofert*ﬁ ponyl

oxifde; waterprswlqwrdenssawb%mom @iefiiylen,prdsipar wele chpheasiar figopeith ped |
Calbon atome Rl SRR e RS EE
cétrrbon ato ohg'fQHPasQ'fé phrk carbon atoms in the aI kane
noijety. 40 23‘l’he aaﬁuaﬁo mpdaatampmcsrmbammfromtd\zsanhdt lof athatienie joxide. Sk alkyl

S uccr nanat eschaig, of lohgtlt: jalgolf) p#ra@tha'nbeiﬂmvphm lyﬁﬂcbeds BE 5T ﬁ f'j §F pphgenerally
f c¥ho

nsation
broadl y desc 7@% g a P e of g B I nd the
anines, or,af] %ta'ﬁ Sl ¢ M@éoﬁﬁhyﬁ &r.&w.ﬁt doborsEARREIS Mixaiielofitatylalcahiols with
anm:nes in- an.‘ a,rgeh feaihl | 14 GarBontorfid).[Exargplés dfhahmeruall\/mvahbhodmm
wherei n one s]frfaet#res eﬂthn me inclugel D gitol®LASrR-3 marketed by nop Ganbidle Carpomtiens Neesie!® 432
atgns and at N¢q§a‘§t23ﬁﬁeNq96¢|? 'h§" Ne‘tﬁﬂ'r"dﬁi“'d“m%'rby%?'h%eﬁci'i GogPgMY B KYe®

b , | 8t IFf pa a cBAdefisation
C Oy ol P ot %‘r ek 38y Rl b oA Shceotion

& anphol ytic suéuaraaat #6th 950026 uioo aZd\bihﬂﬁﬁ ivetat iasdliiiia Thecandisio of rtotvexvremmliene moieties to

I surfactants thismytreplinbisadition thedsto irgredsedhe wtersolybiliy @ hﬁf“°§ pyoley gpe the liguid

ct retaine

g Lerylany a?z{,%sa Ry q%'g Z@Sdu@:‘gﬁﬁﬁﬂﬂdﬁhgﬁ tfp pirath Filrpiane

~ or gerivat Er%l 5 aHah b6 ol dﬁbrﬁrﬁll\ﬂ)ivaﬂdbret Plaroiyic®

sul ffoni um cogm@a arﬁﬁhenﬁe r;a92&p¢ﬁr2tibnt o Laughlin et al.

' 4. The condensatlon products of ethylene oxide with the product resulting from ‘the reactlon of
propylene oxide and ethylenediamine. The hydrophobic moiety of these products consists of the reaction

65 product of ethylenediamine and excess propylene oxide, the moiety having a molecular weight of from

23




55 i ssued Decenber 30, 1975 at columm 19, line 38 through colum 22, |ine
48 for exarrpl es of zwitterionic surfactants. E. Cationic Surfactants

CatitiC surfactants can al so be i n@ d@8d 217 det ergent conpositions of the
present i n¥gNtd 9bo. ThL thag) 0 catlonl C surfact ants include the-quater nary

ammoni um s:gﬁjeagat,g,n,;, Sd %{ r&lg gﬁ%%‘i Ylgtenow 1?';;hg_rpxlahﬂ'(?a "
al kyl benz:yfro:grsmummhawomg i pleciipaveight
each [err]avmlsblGSetmicEcaraﬂbuhdfngi::m: edqyg;wmd&&rmﬁﬁ. hlftﬁbrda at?[; a'T ge compPradly

217 and 5m t?r 8Ri-RYIAE penignic @mm[serfac}antssvhweiremugmlatérrsanblb b:ameaﬂ&aac&@d?qﬁhg%nbng
of [err] oue "Q% Oms zynmeﬂp# ?Rffctstl rfrumtthn groug aunsistthgloy alkyl

j oi ni ng ttaam WA ggg 69360 g’l:g \@'@ E‘:‘ af& SR R'Bg@sahmh@x@se
pol yner haunsisgngaof 1 gRUp ﬂ’nd“ﬁir £| l&%ﬁpig ’Qﬁ %ﬂ er

not O; [Oerswfomssqor\temsranaeml e:atv]offmm 1030 ®8taib fpﬁ ‘L
nunber of E%fd[é | d gydr "é!?' Iewt{fé'pmﬂoscartw)nﬁoms)re than 18 each vy is
fromO0 touglGoahg the & ‘tﬂh“s ionig, %ﬁf"tfé@a'tt%arr the Aipe pijdel GtergantisuXtadtantairaying
conpati bl e ani on Preferred of the above are the al kyl quaternary amoni um
surfactants, especially the nono-1ong clpai n al kyl surfactants described in

t he above forrrula when [err] is sel ected fromthe same groups as [err] The
nost preferred quaternary anmoni umR§I9F‘ﬂdeTzants are the chlori de brom de

and et hylvadthibh %8 & dn&likd, ndr t anm)nl um s |ts, [err] alkyl

1 yor xR éjktﬁ" bttty ot ot o g 2
hydr oxyet thptepik Isyloan 1o 8j antiesuh IRE & an 8kWlo Wﬂf'b ya %0rt4ifiRY from 1 to 3 carbon atoms
trimet hyl YW%&P’E'Q‘* 9@9 leﬂ!’ln)fmn one)d eth\tle’riermiih)g}oﬂmm El‘r@roups can be
mix_by| sul PEEIEE o parn othe m prunrogen ethinde fae a ringpiricstre|

tri et iyl kG B H,ggg ifeﬁ %’ﬁﬁﬂf" % e far T Al simath @ming roxide 3 Ge—Crz |
met hyl sul f atee ARyiolpasdhbriés af seR i TEQFop 84 Patcht AShIREER G076k 'pqﬁ{sﬁePt‘éo%E&“t

conposi ti hﬂ\rwg@t\vdrm;ropnpemneomawmanosnoeaearwtdmm retéraBly fidini 19 6o 1673%&@515& or
organi c ¥ %qumlmweshvdrthm ureuractonhairtdrimm&mt préferabiy from

bui | derg rpgg %g Epcose oY t'edGP'"s PP@Cf@U 1atnm9r$ or‘ﬂhsbon

i ncl uded m&tb&%ﬂo % ﬁ&gﬁfaftéﬁ e osn ns t rme asesvbo
detergentgdmwp&md‘ppmdt sit é&tgaac:tm éttnteméch : us 5’ SF bm
10 to 25%'Beﬂ°e'hge¢ftthba¢dltd>eal sakvharilehunitd sndytha 24331, faea/m &hit@ﬂ&o

conpri sge. ‘@ﬂi’ O’J‘t"’o 0.b ht deter ent bUI | der SUI tabl e det er gent
bui | der S dnﬂﬁrﬁskz ﬁzﬁﬁgiﬁﬁﬁ f?gif‘ vp %ky?eneoxude is ef ylen t @:pplmtt:g ng
~ t he for nuhoiade | groups, either saturated or unsaturated, bran hed or )f Ié? g?"r"t';‘mfag

are at | eaeferaﬂy from 80 WOk earbat dtdmsOPreferably, the Mﬁyl h@cl‘Ql atu fom
10 to 2 64Th°A 819@ mt&matpeel-'i aydnorygoBips arcifr the matvﬂkwe& mdes:ﬁziwl:anhemﬁh Inp

t he emﬁ) f %\: , most preferably 0, alkyleneomde mouetles Suntable alkyl polys{cmar@es are

wher ei n Nl tﬁ_ """fy"'é’;; om
0.5 to 2; g'a!i&dse}# Suftablé m'ix’ﬂlré‘s: rﬁrcb nu s ctog?e\g P? i &éﬁgﬂ \:naclukg;
[err

capaC| ty teffa-penthearsk hesdglurpdidesgr am equi vaI ent s of ness

dr d8is aI“EPrﬁ'Pf&’é‘qu"@@P'éQ‘V@s'des havémefmnulm n05| | i cat e i on exchange bUI I der
naterlals are in hydrated formang2 g{; 10% to 28% of water by
- weight if crystalline, and potenti %H her amounts of water if:
" anor phousuhehugmflugsqmmﬂerbmeﬁb g}agfs&oahitin of Ak i nyil fyak Rsh
- mat er i &P NG Fxteren thereoiin Wi the m%msgpmam frtohkglploftdo gsm d?(Zléally'@ E:ﬁﬁgm cafgz:t
o atoms; n is 2 or 3, preferably 2; tis from 0 to 10, preferablyo and x is froni 14 to 10, preferably from 13 to 3
most preferably from 1.6 to 2.7. The glycosyl is preferably derived from glucose. To prepare these'
compounds, the alcohol or alkyipolyethoxy alcohol is formed first and then reacted with glucose, or a
source of glucose, to form the glucoside (attachment at the 1-position). The additional glycosyl units can

65 ‘then be attached between their 1-position and the preceding glycosyl units 2-, 3-, -
preferably predominately the 2-position. 9 glycosy & andlor &-position,

7. Fatty acid am_tde detergent surfactants having the formula:
. -
R*—C—NR7,

wherem R® is an alkyl group containing from 7 to 21 (preferably from 9 to 17) carbon atoms and each R? is

selected from the group consisting of hydrogen, C,—C, alkyl, C,—C, hydroxyalkyi, and —(CzH.,O)xH where
65 x varies from 1 to 3.
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atrix. The preferred crystalline alum nosilicate ion exchange materials

ir e - fur/the\ characterized by a particle size dianeter of fromO0.1 [err] to
L0 L] Amgr phous naterials are ofd 4 er, e.g., down to less 40 than
D. 01 [ erk] e preferred ion exchange materials have a particle size

di anet er of Areferad0 adidperard GyeC4 premoria Tdnaddsemnbcpmnbiamides sdigtharglagnides.c pfid

r epr esent @Q'ﬁ@"&'\ﬁ@ﬂ‘é@ge particle size dianeter of a given ion exchange
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pol yphosp g,r} §,|s, pol yhydr oxysul f onat es,
pol yacejpat ess. Aﬁaﬁ.bems Rdtesurfagtirils. pol ycar boxyl at es Preferred are the al kal i
met al , especs. dtdikyl sibslitued susaitamstesf t he above. Speci fic exanpl es of

i nor gani ¢ phosphate buil ders are odr crgluﬂgganasssr um tri pol yphosphat e,

pyr ophosphat AnpHoid aléc}%ﬁmp ﬁ &?é'fd “%F ' Jlgellahﬂg QbRatvRt of Sdc¥hdRA grabhigy Of
rocyeli

f-+-0M 6 50 aines, dN&lipR4t Reary@hd {efiapfaniiees arridhehdliphatieragicalr e
t he sodi urarabstaRhbaRinlNbBdmkiied apll whbieinl b @f thd aliphaitie substs qvnamsdromtfh@ 18
sodi um andarpmaims amnﬁgeast@emntmsrﬁaﬂeomc\nﬁrse il q"%rw%yp PRI sulfene °d*&g?§*q
the sodi ufeald®- BuemIcypisLa -pushi et Al-h5FHe" ﬁd’éﬁ n c "acrd
phosphogs™ LP‘Tsc?ermBO odnds are 10 di scl osed in US Patents 3,159, 581;

.3,213,0 0 3,422,021; 3,422,137; & zdferionicSuratdnts, 400, 148. Exanpl es of
nonphosphor uzwntteriwrcgsariactanbmah te rbsaadv elesoizhdum dan\dit' t%S@PmWBUﬁW é"""es
bi car bonatderivatjyes i heterasvsiia second ﬁg" i a@"es §" éﬂfﬁ
i e LAty @g};m;@;:rarrn P S8 a S ki
rom 1. 6 Wat er-'Sol ubl e e, nonp osphorus organr C bur | ders
ncl ude the vari ous al kali met al, anmoni um an 15 substituted anmmoni um

bol yacet at es _car boxyl at es, pol ycar jprig hydr ox l1fo .
y Cationic surfactants can also bz included i detergent compogmor}g o¥ gre pre¥enp|nvenggﬁ. gﬁrtable
60 cationic surfactants include the quaternary ammonium surfactants having the formula:

[R’(OR"),][R‘(OR‘),]zR-"N+X'

I chain; each R*is
wherein R? is an alkyl or atkyl benzyl group having from 8 to 18 carbon atoms in the alky
65 selected from the group consisting of —CH,CH;—, —CH,CH(CH4)—, —CH,CH(CH,OH)}—, —CH,CH,CH,—
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L| quids of this type also have a |ow viscosity (100 to 150 nPa. S
t liquid 55 detergents incorporating conponents that form
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be fconpl etely dissolved) can also conprise detergent conpositions of the
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t h .'.. err ,l 73 ifi
ha L t ]he f% SO, : nate ansg é%m ca gna e‘ﬁ :
g te and calcium carbonate havmg a partrcle drameter of 0.5 gm; 20:1 wt. mixtures of

sodium sesquncarbonate and calcium hydroxide having a particle diameter of 0.01 um; and a 3:3:1 wt.
40 mlxture of sodium carbonate, sodium aluminate and caicium oxide having a particle dlameter of 5 um.-

Other Optional Detergent |ngfed|ents
Other optional ingredients which can be included in detergent compositions of the present invention,
\ ~ in their conventional art-established levels for use (i.e., from 0 to 20%), include solvents, bleaching agents,
S 4 45 bleach activators, soil-suspending agents, corrosion inhibitors, dyes, fillers, optical brighteners,
germicides, pH adjusting agents (monoethanolamine, sodium carbonate, sodium hydroxide, etc.),
enzymes, enzyme-stabilizing agents, perfumes, fabric softening components, static control agents, and the
- like.

50 Detergent Formulations '

Granular formulations embodymg the detergent compositions of the present invention 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 granulation of the mgredlents Granular formulations -
preferably comprise from 10 to 30% detergent surfactant, usually anionic.

65 - Liquid formulations embodying the detergent compositions can be built or unbuiit. If unbuilt, these
compositions conventionally 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 neutralization system such as alkali metal hydroxide and a
lower primary alcohol such as ethanol or isopropanol, and approximately 20 to 80% water. Such
compositions are normally homogeneous single phase liquids of low viscosity {approximately 100 to 150

60 mPa-S at 21.7°C (75°F)).

Built hquud detergent compositions can be in the form of single phase liquids provided that the builder .
is solubilized in the mixture at-its level of use. Such Ilqmds conventionally contain 10 to 25% total
surfactant, 10 to 25% builder which can be organic or inorganic, 3 to 10% of a hydrotrope system and 40to
77% water. Liquids of this type also have a low viscosity (100 to 150 mPa-S at 21.7°C). Built liquid -

65 detergents incorporating components that form heterogeneous mixtures (or leveis ‘of builder that cannot .
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50 wherein’[err] and y are as defined above; preferred are the [err] alkyl
trinethyl ethyl ene di (am ne oxides) amd £c) f+rdm 5% to 40% by wei ght
(pre\ﬁe{é‘oky 7 to.30% by wei ght, an®18& 2f7Zeferably 55 from 10 to 20% by
vei ght) obe awpitelyydisasivéh) 6is8 eothgHe fid1GGant Eoriddsifons GRhD i WGl v 2
[err] sat At donadhaiemplonviscbsiy mugérhl e pf%ﬁfeei)%}ms hmgngféﬁ;%@gﬁifﬁ :lt:
ani oni ¢ sTUPMEOsiaRte dispersines andduprevent ehase dviratipnar sdligasttiendenand pref erably from
2:1 t0520: 1. Such conposit \9hSe a?Waﬁi contain from3 to 15% by
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buffering a : ¥ Frin v Wi ore fro d8ye@0.5t abi | j zi ng
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dyes, per f ufpbfora@t 69%i(prhfemhie from 161026% Hisy ieluhS&F afl Sriieiid shfletic Burldcetsnt aDatbRblsly
4, 285, garefinyd arr%%_ eiﬁﬂﬂé’ i ssued August 25, 1981. 65 28 0 135 217
Speci fic e & Hrrliefiom dnphkby weight ofw easuriictant setectedhiorPthesgeoup
| nvent i on Thieubi@fdaRbbnfPQita B Ravink idSbiflse: but are not limiting of,
det ergent conpositions of the present invention: 5 A granul ar detergent
conposition is as follows: ConpdRUOR®),JIRYOR?),I,RIN*X" S
W. %% ol Letdans. of pExaml e 3 ] ' . 1.0 10 Sodi um
(0711 ol KA SRR (o s, r o reiouslydoincs sl vis ey 0P ot eghor ez e
sul f oni ¢ aciiifldiquaternary ammonium surficgnz Ravi gtﬁl fovhiigl yet hoxyl ate (6)
0.\g_sodi um t ol uene sul fonate : 1.0 Sodium
tri pol¥phosphate - [R*(OR®),IIRYOR%),].N*R*°N*R[R4ORRL.()20 Sodi um car bonat e
20. 3 Sodi i dai € o _ 5.8 25
M0 5 BBl e e sbove, oty oy e - o Bty
conponent:s (anemﬁhddﬁfbciaﬂﬂaswthmo{ﬂqm .oNnt1 nuolds m xi ng to form an aqueous
slurry®which is then spray dried to formthe conposition.  Instead of the
pol yur et hane, the ami ne oxi des of REQBHHR¥GR RN 2, the random copol yner of
Exanpl e 2REARORs EXaNDl & e PEl of anpl e 5b or the diallylamne
pol yner %ﬁ.enr% ; a'rrpfé %ﬁgge 5se§°§ﬂ?)d;{l’l°¥%tp8'a'c‘f'ﬂ r"é%F d 3598 Gizmimetalkyy dimethyl gy g
det er g@nt - clivirpiamink is@factabits Asvikgthé BWHula:35 . Conponent
W . % Random copol yner of Exanple 4 o 1.0 Sodi um
[err] alkyl polyethoxy (2.5) [BYPRAHHIROR),INRNRR*QR%R] 40 [err] al kyl di net hyl
am ne 4?))( :ﬂﬁ'ﬁig:’, R® R% R® and y are as definéy a‘%ove; particularly preferred are the C,,—C,¢ alky! dimethyl

(v} amine oxide surfactants having the formula: '

[R%OR?), JR*(OR?),IR*N—0

\/ 45 wherein R? R® R* R® and y are as defined above; particularly preferred are the Cyz—C,¢ alkyldimethyl
amine oxides; and _

(vi) difamine oxide) surfactants having the formula:

[R*OR?),J{R*OR®),INR®NRE[R*(OR3),)
50 1« l :

0 0

wherein R?, R®, R% R® and y are as defined above; preferred are the C,,—C,¢ alkyl trimethylethylene
di(amine oxides) and (c) from 5% to 40% by weight (preferably 7 to 30% by weight, and most preferably
85 from 10 to 20% by weight) of a fatty acid containing from 10 to 22 carbon atoms (preferably a C,;,—C,,
saturated fatty acid or mixture thereof); the mole ratio of the anionic surfactant to the cosurfactant being at
least 1 and preferably from 2:1 to 20:1.
Such compositions also preferably contain from 3 to 15% by weight of an ethoxylated alcohol or ;
ethoxylated alkyl phenol (nonionic surfactants) as previously defined. Highly preferred compositions of this
60 type also preferably contain from 2 to 10% by weight of citric acid and minor amounts {e.g., less than 20%
by weight) of neutralizing agents, buffering agents, phase regulants, hydrotropes, enzymes, enzyme
stabilizing agents, polyacids, suds regulants, opacifiers, antioxidants, bactericides, dyes, perfumes and
brighteners, such as those described in U.S. Patent 4,285,841 to Barrat et al., issued August 25, 1981.
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$odi um t ol vene sul fonate | 5.0 45

lbnoet hanol am ne e 2.3 Sodi um
it r™MOtri acet ate 18.2 M nors and water

Bal ance to 100 50 The conponents aré’ 53&e31?oget her with continuous m xi ng
o formthe conposi tion. Iaﬁécaeém%d.ﬁ,aﬁssf@amy&mwmg the pol yur et hane

pf Exanpl e 3, the PEA of Exanplmcdéing toltRe PedenOhveltichTpl € 5b or the
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D 135 2517'“ iments I11 and IV Liquid detergent conpositions are as

f ol | ows:~ Co gw{ar detergent composition is as follows: W . %
SEN ¢ompgohdde Oxi de of Exanple 2b ' Wt. %

1.5 " 1—5—10 _ rnrr1 al I/\:I et hnvvcnlfnrlr‘ acid

10.8 [err] alkyl poI eRderyha(IQonSa)meurl ¢ acid 1.0

10.8 [err] linear | bepzepe | foni lga;acl d 7.2

7.2 15 C12 al kyl tr| a—rfgbﬂ OEYHES de | 1045

1.2 [err] alcohol ?I%Mllb@ﬁz@nésﬁlftﬁl)cacld ' 6.5 43

6.5 20 Ooconut atty acid : .15.0
15.0 Gif%ic acid morny@salkvipolysthoxylate (6) — 6.0%

4.0 Diethylenetria ent aaceti.c acid 0.9

0.9 25 Protease enz;/gn@ i tollens sifonats | ' o '8 8

0.8 Anyl ase enzyne Sodium tripolyphosphate 0.3 329

0.3 30 % Monoet hanol am ne ' ' 13.6
2.0 Triethanol ami ne Sodiumcarbonate - 3.003

4.NQ_Sodi um hydr oxi deg ., o _ _ _

2.0 35 Potassi um hy oo 'e'"’_ate . _ : 58

2.8 1 , 28 Propanedi ol Minors and water Balanceo 100

5.0 40 Et hanol ' 3.0

7.0 Sodi um GoEPanents are added together with continuous mixing to form an aquepus slurry which is then

' . pray dri orm it ition. Instead of the polyurethane, the amine oxides-of

1.0 Sodi U’ﬁa-fo“i%g?@ El'ﬁiﬁﬁg%s 4, the PEA of Example 5a, the PEi ofFé( [ngle 5b or thé {ﬂﬁg& 8%; and
wat er 30 of Example 6 can be substituted therefor. al ance to ment
IV is prepared by addi ng the conponents together with continuous m Xxing, in
t he Embodiment ii :

' A Ilqmd detergent composition is as follows:

35 - Component o | ' | W%

Random copolymer of Example 4 1.0

o Sodium C,—C,s alkyl polyethoxy (2.5) sulfate 8.3

C,.—C,, alkyl dimethyl amine oxide 3.3

, Sodium toluene sulfonate ' 5.0
N 45 Monoethanolamine 23
Sodium nitrilotriacetate 18.2

0 “Minors and water Balance to 100

The components are added together with continuous mixing to form the composition. Instead of the
random copolymer, the polyurethane of Example 3, the PEA of Example 5a, the PEl of Exampie 5b or the
diallylamine polymer of Example 6 can be substituted therefor.
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formulas || AMerqeRianglamine.. - | [eri] wherein M Ts an
[err] gach I\/E,,er,@nag}ni,grr] ‘and at | east one MZ |s an360 [err] 4.0
s ~ 'Sodium hydroxide , ' - 20
o - Potassium hydroxi&e o ' - - - 28
12-Propaned|ol o | o - B0 ' 50
w0 ethenoi . 30 7.0
N - Sodium formate - T T - BT I 1.0
- : ._ " Sodium toluene sulfonate | '_ 5.0 —_
‘ \/ ;_‘5_'.-, + 7 Minors and water .. ' _ . Balance to 100

“-Embodimant 1V is prepared by adding the components together with continuous mixing, in the

- following order to produce a clear liquid: a paste premix of the alkylbenzene sulfonic acid, 0.9 parts of the

s0- sodium hydroxide, propylene glycol, and 2.3 parts of the ethanol; a paste premiix of the alkylpolyethoxy-

- sulfuric acid, 1.1 parts.of the sodium hydroxide and 3.1 parts of the ethanol; alcohol polyethoxylate; premix

- of monoéthanolamine, triethanolamine and brighteners, 1.5 parts potassium hydroxide; balance of the

- ethanol; citric acid; formate; 1.4 parts potassium hydroxide; fatty acid; pentaacetic acid; alkyi trimethyl-

ammonium chloride; .adjust pH to about 8.4 with potassium hydroxide, water or citric acid; enzymes;

55 HMDa oxide (50% aqueous solution); and perfume. Embodiment Ifi can be prepared in a similar manner.

Instead of the HMDA oxide, the polyurethane-of Example 3, the random copolymer of Example 4, the PE! of
Example 5b or the diallylamine polymer of Example 6 can be substituted therefor.




et hoxyIat ed am ne oxides having forrmula Il11: 65 31 0 135 217

odinent V A liquid detergent conposition.is as follows: 5
Cgnporfent . ~'0 135 217 W. % PEA of Exanple
54 ‘ 1.0 Sodium C12 al kyl pol yet hoxy
(3) sulfate 12. 6 10. EmbodimentV [err] al cohol

N

bl yet hoxyl até"(“ﬂd 57tergent composition is as follows: 23 4 Npnoet hanol ani ne
0 Et hanol : 0 15 Citric
. c

ti d nondhydr at e omponent 08— -roe+rs u"?.d wat er

hl ance to 100 20 PERef Bxempleaent s are added together with coati nuous
xing to formthe conposition. Instead of the PEA the am ne oxi des of

kanple 1 or 2, the p??FVWr%H'I‘éII‘I%'WﬁI‘“EI?&ﬁ‘HP‘@ 3, the random cogdfyner of

kanpl e 4¢ the PEl ofg Rol 3Bvéth ,gpe gg)al | yl ami ne pol ymer gf Exanple 6
an be substituted thezr%?or ° og g) m& )A wat er - sol ubl e am ne oxi de .

avi ng cl ay soil renmmioétaﬂtolamlr@dep05| ti on propérties charact@oised in that

f
[

—FoMmMmIme

OEI des hawing formul

l is selected from I}he 2Jroup consi sti ng of : (1) ethoxyl ated noam ne :
thanol3 [err] 35 (2) ethoxyl ated am ne~oxi des havi ng

rnulas I1A 1B or ditkiCacid Rdriohydier ein [err] is an 50 _
rr]-each M is an [err] and at |east one M is an 60 [err] (3)

ef hoxyl at ed am ne oxMiewsmmg forrrul a III 65 31 (Balpg® to 10p- [err] (4)

ef hoxyl atgd agi ne oxi back

past 2 Terg i it i d B cPi R,

OXI\ie gr Oumxa#‘&'aa Pé’ 8f Bdamble 5B OF @ WIJIJ?m ﬁple%ﬁlﬁh ﬁesubsﬂtuted therefor.
25 CIalms

1. A water-soluble amine oxnde having clay soil removallantl-redeposltnon propertles characterlsed in
that it is selected from the group consisting of:
(1) ethoxylated monoamine oxides having formula {:

30 .
' {(X—~L);~—~N—-0
l.
35 (2) ethoxylated amine oxides having formulas lIA, IIB or IiC;
o ' o _ L.
1 U
R M‘---Fl1 N-—-R2 (Ra),—M‘——R‘—N—(R’), or (x—L—)z—Mz—R‘——M —{R3),
- 40 I | I
L
| I I
X X X
o 5 ' nA B - Ic

wherein M’ is an

I | '
- —N—0, —N*—R2or —N— group;
50 | | |

each M2 is an -

| I
—N—-0, —N*—R?o0or —N— group;
55 I I :

and at least one M? is an

I
& —N—0 group;
I

(3) ethoxylated amine oxides having formula lil:




connths groups [err] and X, or connects group X to the pol yner backbone;
and/20 (5) mxtures thereof wherein [err]sis 0O 0 0 0
0 0 0 OO[eérkghiHor [err] al kyl or

hydr oxyal kyl-; [err] is [err] al kyl en ﬁ d Zyalkylene, al kenyl ene, aryl ene
or al karylene, or a [err] oxyal kyl enegripddfhentpaving from2 to 20

oxyal kyl ene mmslqstam#hdc&d\pb#m icgs fHdsbonds are forned; each [err] is

C -C4 al kyl or hydroxyal k the noiety -L-X, or two R2 together formthe
30 noi ety [err] wher & %/'Wm Mo or-CH2. risdlor 2 sis 1% andr + s
is 3 or 4; [err] is peSitesdnigiddecd [err] al kyl, hydroxyal kyl, apkenyl, aryl
or al karyl group having p substitution sites; R4 is [err] alkyl ene, :
hydr oxyal kyl ene, al k&m@ﬁealk\aﬂwemw@rsutﬁtkaryl ene, or a C2- @s6oxyal kyl ene
"noi ety having from 2_.to 20 Iee ts provided that n N bonds are
formed; X is a noni oﬁﬁ’—ctj?'(‘jﬁﬁy hg t?(@%}e of nonionic and g?ngonr c groups;
L is a hydrophilic clighdethahéishingont ai ns t he pol yoxyl al kyl ene 3p noi ety
[err] wherein [err] is [err] al kylene or hydroxyal kyl ene, and mand n are
nunbers,such that th&h#nsiety [err] conprises at |east 50% by ®8i ght of said
pol yoxyal kyl ene noi e ast 12 for said nonoam ne oxjdes of
formula 1, is at Ieaé%/ﬂcggf'tngng"éd%%am ne oxi des of fornulas II h 1B or 1I1C,
and is at |east 3 foMirdsisdd@stsne oxides of formula ||| Bamebessiod ami ne oxi de
polymers, p is from3 to 8 is 1 or O t is 1l or 0 rovrded that t is 1

when q IS ) aming en es rﬁ zforg tlr(goaﬁ s g pl Z@: rando <:opolymerﬂ:>Pft
| $, @ mono éleqw EI( m ally @&% 5 UL tuted therefor
ha-r/acterrzedrnt I'S an am ne oxr or mu 11
and wher gleach R2 |s the noiety -L-X 4 The am ne oxrde of Cla|m3
charact &i 78%% n that nunbers mand n are such. that the noi ety [err]
conprises at 1 Rrter-SNiBIONMINE bEEY halihg 213} ShilRSHhavaahlrédéb&Bn BRbERIVs chiracterisedin
The ami ne i idia salbetéd feontithe Jrowb cénsisfing efct eri zed in that it is an am ne oxide
of formlas I{(Hathoxyl@edmongaminedxideh bavingifererubmdi de of Cl ai m 5 characterized in
t hat [er’?] Is [err] alkylene. 7. The mg ‘ﬂ—ébde of Claimé6 characterized
in that [err] is [err] alkylene. (1l oxide of Clainms 3 to 7
characterized in that [err] and each [err]. are an 50 [err] group. 9. The
am ne oxide of Caim1l characterized in that it is an am ne oxi de polymer.
55 13% Thd2)gthomeates prrine pyitasrheving forraiilag Ik, 8B enlif: act eri zed in that it has
the general formula: [err] 69 wherein M4 ¢ rises from70 to 100% [err]
groups, 65 32 0-135 217 apd fromO to 30 [err] groups, -N- groups or

m xtures thereof; Xps—Mt—Rl— $—& OR?)LMX-RF—N-HRY, drIX-L—)ABLRZ-MLLR?,The

ani ne oxPde polyrrer ofiCains 9 or 10 chlaracterized in that x +y + z is
from2 to 9: 10 12.LThe ahine oxide p'olyrrer of daims 9 or 10
characterrzedrnthat)%+y z is at Iexast 10.

s HA I8 ' ic

wherein M! is an

| !
P : —N—-0, —N*—R?or —N— group;
50 . | ! |

each M2is an

I !
—N-—0Q, —N*—R?or —N— group;
55 . I I

1
and at least one M? is an

60
—N—Q group;
I

{3) ethoxyiated amine oxides having formula lii:

65 -

TN O A




13. The amine oxide of Claims 1 to 12 characterized in that X is nonionic
group. ~x14. The am ne oxide of Cains 1 to 13 characterized in that X is H
15. 5 amine oxide of Clains 1 toGl438h@fFcterized in that nis at |east
12. 16. A det'ergent conposition containi n% from1l to 75% by weight of a
noni oni ¢, anionic, anpholytic, 15 zwitterfjonic, or cationic detergent
surfactant or m xture thereof; h.ggqc;t(ﬁqj_ﬂ,ﬁdg_g that it contains from g 05
to 95% by wei ght of the ami ne oxi de of aims 1'to 15. 17. The conmposi tion
of O & mwhgreipMirimat eri zed in that it conprises from0.1 to 10% by wei ght of
sai d ani ne oxide. 18. The conpg@sitionl of Claims 16 to 17 characterized in
that it conprises from1 to 3% P weT TR 8t oYW ami ne oxide. 19. The
conposition of Clains 16 to 18 characterized 'in that said detergent

sur f ad? amid 4t ast on@ME BEhc sur f act ant, an anioni.c surfactant or a mixture
thereof. 20 The conposition of Clainms 16 to 19 characterized in that it
further conprises fromO to 80% by wei'ght, of a detergent builder. 25

Pat ent ansapruche: 1. Ein wasserl osli c'ﬁ%‘ AROxi d mit

TonscHfut zent f er nungs-/ Ant i wi eder abl ager ungsei genschaften, dadurch
gekennzei cligiethpxyltadd atrinecitizie dalymérs whifiecotripsggaisiolyhviet backbone, dnasmmtgadmbs aidat 30
(1) et holesat prarlefgraapm nwberein M is@n amine pxidegrouRttaghied to:or injegtal @ith-the backboBs apeh

et hoxyl |‘@"ngﬁ‘%?ﬁpﬁ% %ﬁ %"I’""d@ﬁg'PHP?‘ré?ﬁe pehmen bagkbepeaAnd | C: 0

0 40 20 Ixtiires (R2)2 ML-R - N-CR2)2 oder
{X—L)ZMZR'-CMZ{RQZIO d> 0 loL o Loo

L X X I II X 45011 A II A I 18 |

11 Conorin M™ 60— —; —CN—, —OCN—, —CO~}, —0CO—, —O¢—, ~CNG- or —O0—,

- N*- R2soder - Grupelst,H‘ A [ J&der Rest M2 ei ne 55JN- O -N -R2-
oder - N-G uppe ist; 60 und weni gstens eln Rest M2 eine ON-- CfGr uppe ist; 65
33 RisHor C,——C. alkyl or hydroxyalkyl; R' is Cz—*cuj_alkwleng.lwg@xyalmlgne. alkenylene, (prylens 0217'

alkarylene, or a C,—C; oxyalkylene moiety having from 2 to 20 oxyalkylene units provided that no O—N
bonds are formed; each R? is C,—C, alkyl or hydroxyalkyl, the moiety —L—X, or two R? together form the
30 moiety —(CH,),—A’—-(CH:).—. wherein A% js —O—or—CH,, ris1or2,sis1or2andr+sis3or4; Riisa
- substituted Cs;—C,. alkyl, hydroxyalkyl, alkenyl, aryl or alkaryl group having p substitution sites; R* is
Ci—C,2 alkylene, hydroxyalkylene, alkenylene, arylene or alkarylene, or a C,—C; oxyalkylene moiety
having from 2 to 20 oxyalkyiene units provided that no 0—N bonds are formed; X is a nonionic group, or a
mixture of nonionic and anionic groups; L is a hydrophilic chain which contains the polyoxylalkylene
35 moiety —[(R%0),(CH,CH,0),}—, wherein R® is C;—C, alkylene or hydroxyalkylene, and . m and n are
numbers such that the moiety —(CH,CH,0),— comprises at least 50% by weight of said polyoxyalkylene
moiety; n is at least 12 for said monoamine oxides of formula |, is at least 6 for said amine oxides of
formulas lIA, IIB or lIC, and is at least 3 for said amine oxides of formula llf and said.amine oxide polymers;
plsfrom3t08 gis1or0;tis1or0, provided that tis 1 whenq is 1.
40 2. The amine oxide of Claim 1, characterized in that it is a monoamine oxlde of formula l. . )
3. The amine oxide of Claim 1 characterized in that it is an amine oxide of formulas llA, IB, liC or Ill and
wherein each R? is the moiety —L—X;
4. The amine oxide of Claim 3 characterized in that numbers m and n are such that the moiety
- —{CH,CH,0),~— comprises at least 86% by weight of said polyoxyalkylene moiety.
L ¥ S The amine oxide of Claims 3 or 4 characterized in that it is an amine oxide of formulas lIA, 11B or liC.
6. The amine oxide of Claim 5 characterized in that R' is C,—C, alkylene.
7. The amine oxide of Claim 6 characterized in that R is C,—C, alkylene.
8. The amine oxide of Claims 3 to 7 characterized in that M' and each M? are an

50 ' | .
—N-—0 group.
I

9. The amine oxide of Claim 1 characterized in that it is an amine oxide polymer.

56 10. The amine oxide polymer of Claim 9 characterized in that it has the general formula:
(Mé—}—, —[—CH,CH,M*—]—, —[CH,CH,M*—]—, —[CH,CH,M?1,

[(CH,CH,0),—X]. (CH,CH,0),—X [(CHchZO) —Xl2

60
wherein M* comprises from 70 to 100%

. : —N—0O groups,
65 . 5
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(3) et hexyl ierten Ami noxiden mt der Fornel IIll: R2 5

R3-[ )q(R4)tM2~ L XIp worin M2 esine tO

-N--0===, -N+-R2-oder-N-Guppe ist, g 135 217 | . | und weni gst ens

ein Rest M2 €sine 15 . -N--*OGuppe ist; (4)

et hoxyl i ePREFPRNEA dpol yneren, wel che ei n Pol ynergerust, weni gstens 2

M3- G uppen und 20 weni gstens sipe. L-X-Guppe enthalten; worin M3 sine an

das Ger Gst gebundene oder in das*-GBergusipbs,6-Ngajoaups e Ami noxi dgruppe ist; und

L di e GPuppen MB und X verbindet, odor dielGuppe X mit dem Pol ynerger u- st
0

ver bi ndet ; M%r&§ﬁrmfskhungen davon worin Al 25 0 -0

0 |sH ais0or1; x+y+p|satleast2 0 00 -NG, -NCO-, -NCN-, -CN-,

- OCN-, 11 me-ﬁﬂe,poly CRIMY 9 or(30 chavdcterilRd in that R+ y + z is fromﬁ tRe. R
R 10 12. The amme oxide polymer of CRIin®(® d® 1B{chnd®ten®ﬁ-u0ham kyl+ Diderleddy th: oxyal kyl

i St ')QI °e<ﬁ'de P'msyav héﬁ""eﬂekéﬁ s“%‘%"!%‘@der Al karylen

oder e| n C2 :3:: mr‘%@d (A n%lghghelten mt der |

Maggabe Ist 1ed et .%bmo . Bf a ddAlRic, ARRRic, dRpholytic,

C - mad:arc, dricationic \datetgunt, sumkam diamﬂestareot,c ah:ﬁﬁiﬂdtueihat umdeuamzﬂm oBest e

R2 gem&u nmﬁwwmmh aripe oxigof(CRIHAY 1 to 1§i | den, . wobei - CH2

ist, r 1 odﬁ‘go.'gf'gl"g’?“’°s§'°!ﬁ of,claif 18 charpcterizacin thatit ?“?"Bﬁépméf’?@tm%l% ""é@f‘ﬁﬂfg said

substltU| r

Al karyl g6 dime okié..: |8§L)§w§l %sﬁés {Jﬁ%ﬂéﬁ’ﬁq 'gﬁgﬁﬁcfg{)/‘\‘)‘e’?s;? f%'wl to '"?e'*‘/i‘d‘ ?(fﬁ"én,

Hydr oxyal kyl #nTheAlokpositicarof Clainysl %8no aﬁjeharaétleﬁad}d hat, saddbtergsntrsurfactant is a nonionic

; C2- Cs- Oxy a¥rfaptanthpreanionje surfactant ey axgixigpet g§’ nei nheite Iga daB

kelne O N. B fihesom ﬁg%;rq:u;;&&la-%\sd%ﬁ*’ Unegierga 31 e B BAPEEH BT 0D B PBder

ein GemygC A9ni CALT oM Scher -und ani oni'scher G uppen ist; L sine hydrophile

40 Kette pabntasbprickien Pol yoxyal kyl enr est [(RO)m(CHZCI—lZO)nl enthilt, wobei

R C3-C4-A kyI en oder Hydroxyal kyI en ist, und m und n -soi che Zah| en 'sind,

daB der Res % shes\mm?a W'@Wﬁﬂf/% % ‘tﬁ‘ﬂbé‘ﬁe’“"gse'ge"scha en.

Pol yoxya), P&q 5‘1",5?;"’ ﬁﬁﬁﬁ; A p‘tﬁ%&ﬂ%’ﬁ% Ry & no%ur% noxi de ‘der For nel

| weni gstens hEshoxyle: e'? ot en CAnl noxi de der Formeln 1A 118 oder

111C wenigstens 6 ist, und fur die genxaa)8s0AN noxi de der Fornel 111 und

di e genannten Am noxi dpol ynere wenigstens 3 ist; p 3 bis 8 ist; g-45 1 oder

0 ist; légd t 1 odor O ist, nit der Maggabe, daBt 1 Ist, wenn q 1 ist. 2.

Das A Abxi d . net, daB es ein

Mbnoami noxi d qﬁoxég?tg%ﬁﬁp&lﬂé?".g@%ﬁ?ﬂﬁ“ﬁggﬁg&ggs Anspruchs 1, dadurch

{ gekennzei chnet, daB es ein @&m noxid der F@r mal nllA 1IB IICoder IIl ist,
und worin Jeder Rest R? der TRes Anspruchs 3,

dadurch‘ﬁekennzelcﬁtﬁﬁ —BarN‘dFe ‘Z;%ﬁT)g 0 dRzl)F §'(§ Z’_ﬂ%—q‘ ﬂ—égﬂer Rest
- (CH2CH20) - weni gsteng 85 - % des gepannt en Pol yoxyal kyl enr est es

-'ausnacht 5. Das Ami noxid dej Anspruche B oder 4, dadurch gekennzei chnet,

tdaB es sin Aminoxid d¥r ForXeln IIA 11 oder IICist. 6. Des Am noxid des

Ahs-prucHS 5, dadurch gekennze| chnet, ?’ Rl C2- C6- Al kyl eqI Ist. 7. Das

- Am noxi d des Anspruchs "8 dadurch geke zei chnet, dal 82 C3- Al kyl en i st.

8. Das Amnoxiy ofgr Anspruche 3 bis 7, dadurch gekennzel chnet, daB M und

- jeder Rest M2 sine -N--+O Gruppe sind. 60 9. Das Anminoxid des Anspruchs 1,

5
_:;dadurch gekennzei chnet , dER_*%? él-r?u'-a‘ _rtl’g;(rl_glrg_Gmee Iml st.

jeder Rest M? eine
5
l

|
—N—0, —N*—R®*—oder -—I\ll—Gruppe ist;
| |

60 und wenigstens ein Rest M? eine

|
—I:l—»O-Gruppe ist;

. _ }
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al | genei ne Formal: 65 34 *111111! 11'H.1111C1 | 11l 0 135 217 [ M4-4a

-[ - CHZCH2MA- | -x ¢ - [ CH2CHAY 35/ . 217 - [ CH2CH2M4] -
[ (CH2CH2 2. N . (CH2CH20) - X
f(mzngg‘g’ egﬁfﬂ’ﬁ’"?‘%é’t”?"‘%‘iﬁ? ritd" P8 1009 - N+- O Gruppen 10 und O bis 30%
-N'-R2- G uppen, -N- Guppen, oder M schungen davon, enthalt; X Hist; a0
oder 1 ist; und x +y + z wenigstens 2 igt. 11. Das Am noxidpol ynmer der
Ansprliche 9 oder 10, dadurch BeHegz@)elet—XlaB x + vy + z 2 bis 9 isat. 20
12. DasAm noxi.dpol ymer der Anspriche9 oder 10, dadurch gekennzei chnet, daex
+y + 2Ry s¥¥ns 10 1st. 13. Das Aminoxid der Anspruche 1 bis 12, dadurch
gekennzei chnet, dac X ei nlg_’nl chtj oni sche Gruppe 14. Des Aminoxid der
Anspri@che 1 bis 13, dadurs geke-FNTZ-N-GbMt—N-GtB'Bpp\élétl ist. 25 15. Das
Am noxi d der Anspruche 1 bis 14, ldadurch gekennzei chnot, daB n weni gstens
12 ist. é é] gnszusamrensetzung enthaltend 1 bis 75 Gew. -%
sines nf" H‘fef“aﬁtf%sc% > n?"(%l schen, anpholytischen, zwitterioni schen oder
kati asi schen - Detergens-grenzfl qchenl aktiven Mttels, oder von
M schungen davon; dadurch gekemrspGabpeist; dal sie 30 0,05 bis 95

- % des -Am nOXIdS der Anspr~che 1 bis 15 enthalt. i17. D|e '

Zusannens des s 16, durc gekennzelchnet ; S|e 0, '
R SR S i

5 @m%am 0RE X verids i Hit-dnd e
genanntPelvmémetﬁewedmmhhalt 35 . De Zusammnsetzung der AnsprOche
16\bi s 18(5) Misdhungen dpvers werie AL hnet daS des genanntei
Det epgensggr enzd | acheBakt A" M ttﬁl ei 0y ni chwonl sches grenzflachenaktives

Mttel, ejn anipnischgs grqlnzflac! akt“| ves ttel, é’-de n Gem sch davon,

ist. 20-N £ —NCORATBNER-7 LT prigohs L6cdi-s—d
gekennzellchnetl, dag dike weilterhin D bis 80 Gew. - % oi nes

Det er,gen8ger us’?stoffésR ent fal t. 4R Revendications 1. Un cfkyde d' am ne

sol ubl enq%ﬂéré, t [ ke Qe [l e _
ar gi | eugesyigt G e Hyg'%ava.%&ﬂg.lt zh &éﬁzo &@5%«&5&2% "qﬁ'zm’f‘&??bﬁ.;%% i
dans | eo-gnmmmmrgplm& vd&den, jedér) Redt otdrasy Rés —+L6pondant

a | a _f oredeytes, ¢der i Rp $ Rf geineins&ro day Reht cﬂ?'dib?Aﬂ—(&Hﬂntelcbn. i dant
aux f’ or ,elgt dq g 1 oder. 2 st. und r + s 3 oder 4 ist; R® ginejsubstituierte Cy—Cio- "M R -
2“ v&ﬂ 2 zzf dig p-Substitutionsstéllen a eist; R* C, :
Alkarylen, oder ein C,~C4-Oxyal rest mit 2 bis 20
Oxyalkylenemhelten mnt der MaBgabe, daB keine O—N -Bindungen gebildet werden, ist; X eine
nichtionische Gruppe, oder ein Gemisch nichtionischer und anionischer Gruppen ist; L eine hydrophile
40 Kette ist, die den Polyoxyalkylenrest —[{R°0),,(CH,CH,0),}— enthalt, wobei RS C,—C,-Alkylen oder -
Hydroxyatkylen ist, und m und n solche Zahlen sind, daR der Res —(CH,CH,0),— wenigstens 50 Gew.-%
des genannten Polyoxyalkylenrestes ausmacht; n flir die genannten Monoaminoxide der Formel |
wenigstens 12 ist, flr die genannten Aminoxide der Formeln lIA, {IB oder lIC wenigstens 8 ist, und fir die
L/ genannten Aminoxide der Formel Il und die genannten Aminoxidpolymere wenigstens 3 ist; p 3 bis 8ist; q
: 45 1 oder 0 ist; und t 1 oder 0 ist, mit der MaBgabe, daB t 1 ist, wenn g 1 ist.
2. Das Aminoxid des Anspruchs 1, dadurch gekennzéichnet, da es ein Monoaminoxid der Formel I ist.
3. Das Aminoxid des Anspruchs 1, dadurch gekennzeichnet, da es ein Aminoxid der Formeln ilA, {IB,
. HC oder Hll ist, und worin jeder Rest R2 der Rest —L—X ist.
4. Das Aminoxid des Anspruchs 3, dadurch gekennzeichnet, da@ die Zahlen m und n derart sind, dai
50  der Rest —(CH,CH,0),— wenigstens 85 Gew.-% des genahnten Polyoxvalkvlenrestes ausmacht.
5. Das Aminoxid der Anspriiche 3 oder 4, dadurch gekennzeichnet, da es ein Ammoxxd der Formeln
1A, UB oder lIC ist.
6. Das Aminoxid des Anspruchs 5, dadurch gekennzeichnet, daR R' C,—Cs-Alkylen ist.
7. Das Aminoxid des Anspruchs 6, dadurch gekennzeichnet, daB R' C,—C;-Alkylen ist.
55 8. Das Aminoxid der Anspriiche 3 bis 7, dadurch gekennzeichnet, daB M' und jeder Rest M2 eine

&!er —0— ist,

N- R2

l
—N—0-Gruppe sind.
|

9. Das Aminoxid des Anspruchs 1, dadurch gekennzeichnet, da® es ein Aminoxidpolymer ist.
10. Das Aminoxidpolymer des Anspruchs 9, dadurch gekennzeichnet, daR es die allgemeine Formel:

60

&5

34
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10. Das Am roxi dpol ymer des Anspruchs 9, dadurch gekennzeichnet, daB es die #
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30 .0,05 bis SZ'G;N.-‘;: des Aminoxids der Anspriiche 1 bis 15 enthélt. i

i gékennzelgtn
j o -17. Die Zusammensetzung des Anspruchs 16, dadurch gek_ennzeichn‘et. daB _sig 0,1 bis10 Gew.-% des

genannten Aminoxids enthalt. : . _ . , _
18. Die Zusammensetzung der Anspriiche 16 oder 17, dadurch gekennzeichnet, daB sie 1 bis 3Gew.-%.

des genannten Aminoxids enthalt. o . , o o
35 19. Die Zusammensetzung der Anspriiche 16 bis 18, dadurch gekennzeichnet, dafd ‘das genannte

Detergens-grenzflichenaktive Mittel ein nichtionisches grenzflichenaktives Mittel, ein anionisches

grenzflichenaktives Mittel, oder ein Gemisch davon, ist. ' ' I

- 20. Die Zusammensetzung der Anspriiche 16 bis 18, dadurch gekennzeichnet, da@ sie weiterhin 0 bis 80-
j' ’ " Gew.-% eines Detergensgeruststoffes enthait. :

Revendications
. 1 Uh oxyde d’amine soluble &ans I'eau ayant des propriétés d'élimination des souillures argileusés et/
S ou d'anti-redéposition, caractérisé en ce qu'il est choisi dans le groupe composé :
45 1) d’oxydes de monoamines éthoxylés répondant 3 la formule |
(X—L)—N—0
| .
50 : ' -
2) d’oxydes d’amines éthoxylés répondant aux formules lIA, IIB ou liC:
o) : : o] _
- 1 ) _ -
55 : RZ—M'—R'— N—R? (R?),—M'—R'— N—{R?), ou (X—L—);—M?>—R'—M*—(R%),
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dans lesquelles M1 est un groupe
-

| ) A




55 non ionigue ou un n6l ange de groupes non ioniques et anioniques; L est
une .chat ne hydrophile contenant |e fragnent pol yoxyal kyl ene

-[ (RB%, n(CH2CH2Q) 1] - ob RI est @n#388kPHFne en C3 A C4 ou un

hydr oxyal kyl ene et met n sont des nonbres tels que |la portion -(CH2CH20) 6-
represents au nmoins 50% en QJ_Q§ duakt ig@gﬂ@pt pol yoxyal kyline; n est au
-moins 12 pour |esdits oxydes pe nnnqan1nes de formule 1, au noins 6 pour

| es oxydes d'amines de fornmules I1A 1IBoullC et au noins 3 pour |es
oxydes cbghud Mistegrale f or nul e II I et | es pol ymeres d' oxyde d''amine; p est 3
a8 qgest 1ouO; test 1lou ondition que t soit 1 |lorsque q est 1.
2. L'oxyde d'am ne selon Ia_[,@[ nd ROnpulncaract6rise en ce qu'il east

un oxyde de nonoami ne de fornl e 1. |3 L' oxyde d'ami ne selon | a

reveAdi cation 1, caract6ris6 en ce qu'il est un oxyde d'am ne de fornule

| 1A, 65t 4y Boing wrOMpest b grope dans | equel R2 est la portion -L-X. 36 Ilit
111111121 1121211 1121! 11 1!M111- 135 2i7 4. L' oxyde d'amne selon |a
revendi cation 3, caracterise en ce_du_q,l es nonbres met n sont tels quo la
portison - {CH2CH20) 6- represente au npins 85% en poids de ladite portlon

pol yoxyal kyl ene. 5. L'oxyde d' am ne selon |a revendication 3 ou 4,.

car act 6r i 96'axydegd’amiries Ethemésmomﬁ%'adofmeﬂlé de formule I1A IIBoullC 5
6. L' oxyde d' am ne solon |a revenel-i-catioHz caract6rise en ce quo Rl est
un abkylene en C2 a C,. 7. L' oxyde d' am he sol on la revendi cati on 6,
caracterise en ce quo Rl est uﬁ_@kkyl(m}emm_.cz] A C3. 8. L'oxyde d'anmune
selon les revendi cations 3 a 7, caracterise en ce quo M et chaque M2 sont
uurOanesbmeﬂe MEeoxy d®ugk ani ne sol on ia revendication 1, caracterise en ce _

qu'ijs est un polymere d' oxyde d amn t5 10. Le pol ynere d' oxyde
d'am ne solon | a revendicati _%(9 g_An_aﬁi gilne-en ce qu'il repond A la
formul e g6n6rale | i IM4-al.-[-CH2CH2MN -1 - :

- [ CH2CH2MA4- 1- - -[CH2CH2MAL- 20 . [(CH2CH20)i-XI 2.

( CH2H24Dpii miins un M? est un groupe [ ( CH2CH20CL - X12 dans | aquelle M4 represente 70 a
100% de groupes 25 et 0 A 30% de gr oypes 30 35 de groupes-,-N 40 ou leurs

nel anges;” X est H, a est 0 ou 1; X _% 0+ z est au nmoins 2. 11. Le polynere -
d' oxyde d'am ne selon | a revendicati¢n 9 ou 10, caract6r| s6 en ce quo X + Yy -
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X est -principale Wp @olymare; @i que. 14. L' oxyde d'am ne solon | es revendications 1
3 13, car éebﬂﬁsw'aeae%wﬁuﬁtx est H 15. L'oxyde d' amine sel on | es
reveﬁ’dl cag lons 1 A ldb car?ctGrl scgs en %o quo ? est au rm% é 16. Une
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conposi ti En de\?ergentF confenant |envirgn % enjpoi d un agent de

surface- , —CN—, —OCN—, —C —0CO—, —0OC—, —CNC— ou —0—,
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R est H, un alkyle en C, & C, ou un hydroxyalkyle; R' est un alkyiléne en C; a Cyz, un hydroxyalkyléne, un
alcényléne, un aryléne ou un alcaryléne ou une portion oxyalkyiéne en C, & C; comportant 2 & 20 unités
oxyalkyléne, 3 condition qu'il ne se forme pas de liaisons O—N; chaque R' est un alkyle enC, 3 C4 ou un
50 hydroxyalkyle, la portion —L—X, ou deux R? forment ensemble la portion —(CH,)—A*—{CH,)s— ol1 A? est
—0— ou—CH,, rest 1ou2,sest1ou2etr+ s est3ou 4, R® est un groupe alkyle substitué en C; a C,3,
hydroxyalkyle, alcényle, aryle ou alcaryle avec des sites de substitution p; R* est un alkyléne en C, 3 Cy2, un
hydroxyalkyléne, un alcényléne, un aryléne ou un alcaryléne ou une portion oxyalkyléne en C, & C;
comportant 2 & 20 unites oxyalkyléne, a condition qu'il ne se forme pas de liaisons O—N; X est un groupe
55 non ionique ou un mélange de groupes non ioniques et anioniques; L est une chaine hydrophile contenant
le fragment polyoxyalkyléne —{(R°0),,(CH,CH,0),]— ou R® est un alkyléne en C; & C, ou un
hydroxyalkyléne et m et n sont des nombres tels que la portion —(CH,CH,0),— représente au moins 50%
en poids dudit fragment polyoxyalkyléne; n est au moins 12 pour lesdits oxydes de monoamines de
_ formule 1, au moins 6 pour les oxydes d’amines de formules llA, IIB ou liC et au moins 3 pour les oxydes
60 d’amines de formule lll et les polyméres d’oxyde d’amine; p est 3 38; qest 10ou 0; test1ou0, a condition
que t soit 1 lorsque q est 1.
2. L'oxyde d'amine selon la revendication 1, caractérisé en ce qu'il est un oxyde de monoamine de
formule I.
3. L'oxyde d’amine selon la revendlcatlon 1, caractérisé en ce qu‘il est un oxyde d’amine de formule lIA,
65 IB, IIC ou lII et dans lequel R? est la portion —L—X.
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non i‘oni que; anioni que, anphotere, zw tterioni que ou cationique ou | eur
n6l ange, caract6rise en ce qu'elle 50 renfern‘e 0,05 3 95% en poi ds de

| ox?@d%' d'am ne des revendi cations (511@51 7L7. Conposition solon |a
revendi cation 16, caractb6riseé. en ce gu’ eI e contlent 0,1 A 10% en poids
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9. L'oxyde d'émlne selbn la revendication 1, caractérisé en ce qu'il est un polymére d'oxyde d’arhme

15 10. Lepolymére d'oxyde d’amine selon ia revendlcatuon 9, caracténsé en ce qu’il répond a la formule o
générale . . . _ _ _
_ [M‘-‘—-l-—. —[—CHzCHzM‘— x ."-'—[CHzCHzM‘—' v —[CHchaM‘lz'
20 [(CHzCHzO) —Xl, - . (CHCH0\—X = [(CHzCHzo) x12
'\ dans IaQuelle"M‘ représente 70 2 100% de groupes
PY AR - SRR o
S : ' —N-0O

| R
et 0 & 30%-de groupes
- are

N,

35 de groupes

'_—N-;
l -

40 ou leurs mélanges, X est H aest0ou 1; x +y + z est au moins 2 '
11. Le polymére d’oxyde d’amlne selon la revendlcatlon 9 ou 10, caracténsé en ce que X + y+2
s'échelonne de 2 3 9. -
12. Le polymére d'oxyde d’amine selon la revendicatlon 9 ou 10, caractéﬂsé en ce que x + Y + zest au
, moins 10.
. \/ 45 . 13.L'oxyde d’amine selon les revendications 13 12, caractérisé en ce que X est un groupe nonionique.
' 14. L'oxyde d’amine selon les revendications 1 & 13, caractérisé en ce que X est H.
15. L'oxyde d’amine selon les revendications 1 & 14, caractérisé en ce que n est au moins 12. :
16. Une oomposition détergente contenant environ 1 & 75% en poids d’un agent de surface détergent
non ionique, anionique, amphotgre, zwitterionique ou cationique ou leur mélange, caractsrisé en ce quelle
so0 renferme 0,05 & 95% en poids de I'oxyde d'amine des revendications 13 15. = _
17. Composltlon selon la revendlcatlon 16, caractérlse en ce qu ‘elle contient 0,1 é 10% en poids dudit
oxyde d‘amine.
18. Composition selon la revendication 16 ou 17, caracténsé en ce qu'elle contient 1 a 3% en poids
dudit oxyde d’amine. .
55 19. Composntlon selon~les revendlcatlon 16 a 18, caractérisé en ce que ledit agent de surface détergent
est un agent de suirface non: lomque, un'ag nt de surface anionique ou leur mélange. . :
. 20. Composition selon les revendications 16 & 19, caractérisé en ce qu ‘elle contient en outre 0 2 80% en
poids d’un adjuvant de détergence.
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