2133415 - 1 - DETERGENT COWMPQSI TI ONS 5 The present application relates to

et hoxyl ated am nes having clay-soil rempval/anti-redeposition propert | es
when used in detergent conpositions. A particularly inportant property of *
a detergent conposition 10 is its ability to renove particul ate type-
soils froma variety of fabrics during laundering. Perhaps the éjbﬁ

i nportant particulate soils are the clay: L_ype soils. G ay soi I ~par es
general ly conprise negatively charged | ayérs of alum nosilicates and posi -

tively charged cations (e.g: calcium which are positioned between 15 -

and hol d together the negativel yoprateedcomBasITIONS vari ety of nodel s cark be
proposed for conpounds whi ch woul d have clay soil renoval properties. One

nodel requires that the conpound have two distinct characteristics.: The
first is the ability of the conpound to adsorb onto the 'negatively-charged
20 | ayers of the clay particle. The second is the ability of the

conpound, once adsorbed, . to push apart (swell) the negatively charged
| ayers so tguat the clay particle loses its cohe5|ve force and .can be

removed in the wash water. One cl a of, cl ay-so ounds Wn

appears to 25 wof ke Rrespat APP gcaft t?i"s"é{ﬂféﬁ t‘&r%t I’ﬂé‘I rEyDél"HEﬁ&/ aving
zwitterionic surfealy a@éﬂ dlr%ﬁsbﬁsmnltlﬁ-*édipof’mient ﬁr&fél‘t@ésl twheeénused ein
al ., issued Nove resentative of such conpounds are those

:
havi ng the for nurq)f% rg?'f cgﬂposnm erein [err] is a Cl4-C20 al kyl grou‘p X
is 1 or an integer ofAfparhigutarly, impartantsprapenty afo aldeteegens composétion

Patent 3,349,678 {0 1&?“&;‘%11@%19{0 a11emmf% 9 c iRt bfde %Qﬂ&g{r%m(getﬁﬂ@?tof

conposi tion containin terioni ¢ surtactant
det er gent fabr1cs durmg laundermg. Perhaps the most 1mportant part'lcu'late

soils are the clay-type soils. Clay soil particles generally

comprise negatively charged layers of aluminosilicates and posi-

tively charged cations {(e.g. calcium) which are positioned between
15 and hold together the negatively charged layers.

' A variety of models can be proposed for compounds which would
have clay soil removal properties. One model requires that the
compound have two distinct characteristics. The first is the
ability of the compound to adsorb onto the negatively.charged

'20_ layers of the clay.particle. The second is the ability of the
compound, once _adsorbed, to push apart (swell) the negatively
charged layers so that the clay particle loses its cohesive force

and can be removed in the wash water. {
" One class of clay-soil removal compounds which appears to
25 work according to this model are the polyethoxy zwitterionic

surfactants disclosed in U.S. Patent 4,301,044 to Wentler et al.,
jssued November 17, 1981. Representative of such compounds are
those having the formula:

, ' -

H3
30 wherein R1 is a C14 C20 alkyl group; x is 1 or an integer of from -
3 to5; and y is from 6 to 12. See also U.S. Patent 3,929,678 to

Laughlin et al., issued December 30, 1975 (detergent composition
containing polyethoxy zwitterionic surfactant plus other detergent
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surf act apts); U S. PRatent 3,925,262 to Laughlin et al., issued Decenber 9,
1975 +(detergent conposition containing polyethoxy zwitterionic
surfactants with detergent builders); U S.. Patent 4,157,2%7 to Cosselink

et al., |ssued June 26, 1979 (C4 pol yoxy- 5 - alkyl ene zwitterionic
surfactants u*seful I n"detergent conposi-.tions); U S Patent 4,165, 334" to
Gosselink et al., issued August 21, 1979 (sul foni umtype pol yet hoxy

zvmtterlpr;c surfactants). These pol yethoxy zwitzerionic surfactants are
generamr%/_,corrpatl ble with other detergent surfactants such as the nonionic,
terionic anshraﬁapbmmst)l,cUtS'.pe&tenHomr 262sto riciught il et ahs, issued

Wentler et al. paten ni t

partlcul ate soil rerr%?/caﬁl;FB ?dr?gzge H%@gﬁg %8%%&53%51@ 5%4&3 *EOPPlsyesthg .
as fatty acids |i kewﬁﬁtﬁnlmiteﬁérfamohmswﬁhldﬁtlecgeim drujddersdyr flb.arflatent
formthe nost i ”Dortﬁr¥570hﬁﬁstoobo§§é¥hnll5et aTe! ef{dsakd Jue ¥BE %979d?terﬁ@l}loxy-

conposi tions, the lac conp it bef ween se

zZwitterionic [h‘fac?bw gne aﬁ‘ﬂ'ﬁiﬁrl)‘?ﬂ‘é s%‘lfrf%‘it@&ﬁ? su é’g ip feéﬁrsmtan@mp%‘-
h?ndl Capl wher e p?rt i gidns)e @ d.aPhtert 14,1657384l to SGodgélfanetl gl.a,ddlskuedl August
clay soil rernoval, o ey L. oned i

Laughlin-et al. pate ’s(i%ﬁ R%ng"dﬁamp{-}'%gh%%‘ﬁﬁ% Ve%%@ﬁ‘” M gy%&&gnts) _
surfactants is the abiliTheseo petyethbxy r ewidttedienid sunfadaptsisiare dgenevplly

the |aundering cycl %o%lg.%fe Wt é:h!-zrS J&HP%?& % e sug&af §QE Cqsﬁ'%ﬂe ponionic,

suspended in the was can re
Thi s redeposi ted®5 zwidgdpriandgsesd aﬁmﬂhﬂ}ftﬁg éypesgraﬂqmerefﬁsedmdmw ife the

especial |y noti ceabl gerephitt 811 PALEwE, mBOCAHIE ROShrfaStANsTRhErFRVET @PHD the
bic, this graying effect pay i cular rtant prqgbl em for those

Pabri co e n Lot BATHCHTAtS801F GAPFALRSHAORIACCR | 0by hese. CoMRgyNdEs: Tonic
30 To m ni.m zspilshisgch pas)bfﬁty agfds -Tikdapssi friterferel. BBtdwsEesanionic
mai nt enance agents ¢ be i,nclu t he det ent .co siti,on. , Besi d S

t he previously nenti Hg?)’bq y'e‘fﬂ% 'rkl‘v?n f ﬁ\ MRt atMpo f’g chfe‘re ré“&h
variety of "ot herlSconmandaﬂstncm&eann bdemsgmmsowusnttmmepbhe tlatnh afjecompati-
One class of agents @fﬁtﬁh%e‘é@é&f these PONYeBhSF OB tEREoh1R. SHARLEINEY and

met hacrylic acid wt
: .anionic surfactants poses a significant handrcap where particulate

(clay) soil removal is desired. .
In addition to clay soil remova! one of the other properties
20 mentioned in the Laugh]_m et al. patents with regard to these
polyethoxy zwitteridnic surfactants is the ability to keep the
_ ‘removed soil in suspénsion during the laundering cycle. Soil
W which -is removed from the fabric and suspended in the wash water
) ‘can redeposit onto the surface of the fabric. This redeposited
.25 spil causes a dulling or "graying” effect which is especially
~ noticeable on white fabrics. Because soil is normally hydropho-
bic, this graying effect is a particu'larly important problem for |
those fabrics made in total ‘or in part from hydrophob1c fibers,

. e.g. polyester. - .

30 7o minimize th1s prob1em, anti-redepositfon or' whiteness
- maintenance agents can be included in the detergent composition.
Besides the previously mentioned polyethoxy zwitterionic surfac-
tants, there are a variety of other compounds which can be used as
_ anti-redeposition agents. One class of agents are the water-
35 soluble copolymers of acrylic or methacrylic acid with acrylic or
methacrylic ac1d-ethy1ene oxide condensates disclosed in U.S.



met hacryl,ic aci d-ethyl ene oxi de condensates disclosed in US. Pat ent
3,719,647 to Hardy et al., issued March 6, 1973. Another cl ass of
anti-redeposition agents are the cellulose and carboxy- nethylcellul gse *
derivatives disclosed in U S Patent 3,597,416 to Diehl,, issued Aygust 3,,
1971 (ionic conbination of dodecyltri- 5 . nmethyl phosphoni,um-.chloride’
.and sodi um car boxynet hyl cel | ulose), and U S. Patent 3,523,088 to_Dean et
al ., issued August 4, 1970 (anti-redeposition agent.consisting of alkali
met al carboxynet hy7- .cel l ul ose and hydroxypr8pyl cell ul-ose). A nmixture })fh_\_ '
- conpounds has al pgtdneen peL@ad O Prvide not.only anti-redeposition, bgt
also 10 clay s,i)lélmrgé’rrl%\e}gﬁ Eﬂ?tﬁéﬂi%.ﬂu Stssued). MarchP8j €1973, 4, Aefndes
to Canbre, issuelaSst BSei"m,redm@jtimi q@eﬁlissglrgsgﬁé dqet, rgent conpo- S
- e1TuHse: andstambosy-

. sitions having amgthylestanesid idapiand,slay, soil renova _
~.can conprise ‘g E;;ni oni géé'j Iﬁ?‘%féﬁt%&f&saﬁuﬂﬂa%tsa.riPat_em:. Bo59%/416%¥, |
““al kyl quat ernary ‘€4t P ohfRUeduAugustard, AA8T1a (Fev e/ m%&?n urfgc-t nt.,
These ant i - Pedeeshyl ophasphh furd CHIBKER JhyTRer . Of SIgniTi- oﬁaﬂ? .Wiﬂﬁ:aps.
Whi | e ef fectiveahg P sQil, Suspe decf? ﬂ}.he?&‘.% ?mxme ycelladbse),

ah8 ﬁesle P%g g3 . )s
additional clay soil” “F ﬁ%ﬁ/aﬁs’ gf&?@eﬁﬂi.@@.n thr @bV Erissuad m‘rﬁgkoafe]d{jgjon -

the Diehl and DX ﬂﬁt"é‘ﬁdepq_s'i'.fﬁ)m' @gent cdflsistThy gy $e s coppourtds. ca

0 0 SOCOTAE bt A s e

di scl osed in th¥ %%ﬁlﬂeé yaeénto - prioviide esomfdrqgrrggtlp_q%dﬁoegl.so requl red. It

S thereforlé) ancldy egldijofré,dmapr.?g‘ﬁ#r%g%ent#on 1o prg cféii?)"' COMK §ads -

-useful in det eéaqﬁg%’cosnpoagéé on I 'ch~prov %% Ha$‘_t" a_tm_itgté,_&ewm K

D et Toos s amtome et L eh WIS Mg et ot
\%?iﬁn_tpr :)\r/]?lggt liJhél,b_‘h sQ@bh I SHPryw%le benef ?}tﬂ;?gn%dafgé-ﬁrﬁq;ﬂgﬁe’ﬁ@@érgmnert_ies a
surfactant conpati bl e.: 36 o 2 | Ronigniet abindt heolyebhegt QlrrhBEy esent
i nvention to piPSYYefdoxsneliyi deuateehaty Bt f6HR" 90 Hact QP Sng' b OFS ﬁaa\’i’.”gé
anti-redepdSi - surfactant. o IR @ Tatty amide
o The;e ;nti-redepoSition agént's do have a nuinbef of" signif
- cant handicaps. While effective to keep soil s’uspéndéd o - '
_ compounds may lack additional clay soil removal pr g thgse_
| M?."eqve_r, as _disclosed in the Diehl and Dean et alp °P::t_7es-

20 mjxf:ures of compounds can be required to achieve the lan.t'if :ntS.
s1f_:fon bgnefit. To the eXten’t that there are combined antl‘pe e
position/clay soil remova"l"_ben'efits as disclosed in th P

~ patent, mixtures_ of comp_ouhdé are also required.

% o Itd1_js therefore an object of ‘the pre§ent' invgntion to provide

mpounds u;efu_]_'in detergent compositions which provide j-
cqlate_soﬂ, in particular c"lay"soﬂ.. rEmo§a1 benefits - parei-
com oIths' a fur?her object of the present invention to provide

pounds usei.'u'l n detergent compositions which provide clay soil

0 femov;:: l?eﬁef_its anq arg .am'on_ic detergent s'urfactérit combatible -

S -t 18 yet another object of the present invention to pro d -
- compounds useful in detergent compositions having srss oviee
tion properties, | C Mg anti

e Cambre

-redeposi-

. .;t._js_ye_.t_ a further bpjeét'. of ‘the present invention to
provide compounds useful in detergent compositions which combine

35 . i1 re ' D
35 bqth. c'lay_s_qr] removal and anti-redeposition properties.



tion properties. Lt is yet a further . object of the present invention to
prOV|d% conpounds” useful in detergent conpositions which conmbine 35 both
clay soil renoval and anti-redeposition properties. ., These and further
objects . of The. present invention are hereinafter disclosed. BACKGROUND
ART 5 ~ <. U S Patent 3,301i783 to Dickson, et al., issued January 31,
1967, discloses oxyal kyl ated, acyl ated, alkylated car bonyl at ed and
oIefloated derivatives of polyal kyl eneinmnes,_ 4 n particular
polyethy1ene|n1nes (PEIs). For the oxyal kyl at ed”deri vati ves, t he al kyl ene

S oxideXT: g ethylene oXfpig |gmd eﬂmﬁerwobg?ééae o) e s }AnG AL BN e

a nole ratio of- from1:;1 to 1000;1, and er- I n"a rat

to 200:1. Anong tH'@"éi‘!‘ﬂf)@?F'a‘i‘é& piady i scl osed are Exanpl es 1-07 and
1-[err] forned by condensing 105 and 200 nol es, respectively, of ethylene
oxide with.a 900 MW PElI. The degree of t cal cul ates out.to
about 4.5 and about 8 15 et hoxy groups site, respectively.

' See al so Exanpbes 27-[ eis 5. Baten?73,[361 (183who dhiclisam esealet, hivsuedt dmuary 31,

ol ypr opyl enei m ne bo t e

ot Peacy tive it adsly JB1etdtet bRMIRKEA ULy Trtdy SPRatdd s (EePROY *?f
t hese pol yal kyl enelwﬂn@'lelﬁ‘rﬂa\tadl ¢erswa§1\ee5t &cipoiya kydenaimdpesy efreparticuder
as detergents, sof ig)ydhyd Qﬁﬂnﬁneé‘nﬁ’ﬁm' - Forl tie %?gﬂ@n?é@@i?if‘&ﬂ@?s the

el omed by L T ad - cHAshA BaTde) B2 et wishythe ol
to Dickson, i8suadkyMneimine 1h957m01eeaﬁbﬂ$ of Fref ey t@rldmeﬁklaw prefer-
peiel eum erwl o1 ony tﬁ‘rt‘éx et o 1 7 §o,2000eq b, Bie RBCY %?eé‘ﬁ’}ls
about 5 (Exanpl e 3akycleseduare’ ExEmples| &-Olfla)nd h-lﬂgufoﬂneﬁ bfcomdess thg) 18hand
D 5 ol SanL 20RO s AT 0YB e bl e 1L B0 L.
The degree of ethoxylation calculates out to about 4 5 and about 8
15  ethoxy groups per reactive site, respectively. See also Examples
27-05 and 27- 06 which disclose ethoxylated - ponpropy!eneimines
(M.W. 500) which have about 4 and about 8 ethoxy units per reac-
tive site, respectively. Amongst the numerous disclosed. uses of
these polyalkyleneimine derivatives is a teaching that they are
20 useful as detergents, softening agents, and anti-static agents.
Preferred uses disclosed by this patent are as'chelating agents,
lubricating oil additives, emulsifying agents, and cutting oils.
U.S. Patent 2,792,371 to Dickson, issued May 14, 1957,
teaches a process for breaking petroleum emulsions with oxy-.
25 alkylated tetraethylene pentaamines (TEPA). Ethoxylated TEPAs
specifically disclosed include those having about 5 (Example 3aa),
about 7 (Example 4aa), about 8.5 (Example 5a) and about 15.5
(Example Bc) ethoxy units per reactive site. Similarly, U.S.

_ patent 2,792,370 to Dickson issued May 14, 1957, teaches a process
30 for. breaking petroleum emulsions _with oxyalkylated triethylene
 tetramines (TETAs) including those having about 5.5 (Example 3aa),

about 7.5 (Example 4aa), about 9 (Example 5a) and about 16.5
(Example Bc) ethoxy units per reactive site. See also U. S.
patent 2,792,372 to Dickson, jssued May 14, 1957, {oxyalkylated

35 higher PEAs used to break petroleum emulsions); U. S. patent




30 for breaking petroteuntenulsjons with oxyal kyl ated triethylene
tetram nes (TETAs) including those having about 5.5 (Exanple "3aa); abouts

7.5 (Exanpl e 4aa),

about 9 (Exanple 5a) and about 16.5 (Exanpl e Bc) ‘et hoxy

"units per reactive site. See also U S. patent 2,792, 372 to,D ckson, * :
| ssued May 14, . 1957, (oxyal kylated 35 - hi gher PEAs used t.o break petroleum

enul sions); U

. (‘oxyal kyl at ed di et hyl ene triam nes used t-o,

S. patent 2,792,369 to Dickson, issued May ¥4,» 1957

gak petrol eum emul sions). U

S, Patent 4,171,278 to Andree et al., |ssue5FCbtober 16, 1979, drsclos@s:
col d water deterz;],earz mosuﬁckem, desied May 43 §957 (d@aﬂkﬁﬁﬁedsutémyta?eh

(e. g. anionic)

d | k t f 100:1 t 1:
The ani ne can hgvg Fh%élsf B??fiﬁg greéir!’entf?l'e"%@t‘ie%r?"fgfrio ?s [err] aFkyI
[err] is Hor [err] W Kl Patentr 4,171,278] thAndrée 26t AL hotssuedn®ctddéri k6,H or

met hyl; m. n,
[err] 25 mherer

to 3; the s&m ofdetergent surfagtant de595 ardnaiqr ehdrauthlydraxyadkel amipe 1 @o
Ger man Pat ent Waqu?* Diradid &GF 200: 1 Qorte-qkelrhepumrresmi htvlfaytr@ f&%ﬁa- whi ch

di scl oses

g agent for graying prevention 3 ormed by t

1.

reaction product of a PEI with an al kyl gl yci dyl et her and et hyl ene oxrde

(2- hydr oxyet hyl

Patent Applicati

EFHeﬂy—e%—eaeh—eeaeL+¥e 6iire, when et hoxyl at ed). European
on| 42,187' to Koster, | p Irshed Decenber 23, 1981,

drscloses det ergent0 080X Hons having ¢n- 35 ° ed-soil rel ease and
n(crr 't

cl eani ng -praperti es. hg¢se "conposi ti ons{cont ai
by wei ght of a detergent

15

20

25

R,

Ry |

T \(CH CHO)
| | __“4

“wherein R1 is Cl-Clﬁ'alky1°' 2 is Hor C1 16 alkyl; R1 + R2 have

6-20 carbon atoms; R4 is H or methyl; m, n, and o, are each 0 to 3
ind A is brtdgtng group such as o

: B (LH)X :
— N :
o \ dy
._(cnzc\uo)prr .
Ry

wherein Ry is H or methyl; X is 2'to 6; yis 1 to 3; and p is 0 to

3; the sum of m to p being 1 to 5. 5 and preferably 1 to 2. See

ﬁgout.2@6to about 60%

- also German Patent Document 2,165,900 to Henkel, published Ju]y 5,

- 30

:1973, which discloses a washrng agent for -graying prevention
formed by the reaction product of ‘a PEI with an alkylglycidylether
and ethylene oxide (Z-hydroxyethyl moiety at each reacttve site

when ethoxylated).

35

European Patent App11catton 42,187 to Kosterlgfpub1tshed
December 23, 1981, discloses detergent composit:ons having en-

“hanced soil re]ease and cleaning properties. ‘These compositions

~contain from about 2% to about 60% by weight of a detergent

s, FIETRES, Cold ghell, dertepl! BB EIOIT calitaiffpe ¢

-



- 6- surfactant (e. g. anionic) and fromO0.1%to 1.2% by weight of a _
pol yam™e. . Thi s pol yanine has the formula: [err] wherein Ris a.[err] to
[err] al kyl” or al kenyl - group; [err] is ethyl ene- .oxi de/propyl ene oxide; R2
can be [erf]; °X! Y. and z are nuribers 10 such-that their sumis from2 to"
about 25; n:is from 1 to about 6; and mis from1l to about 9. Preferred
pol yam nes are*those where R is ethylene oxi,d%' _R2 is ethylene oxide, n
is 2or 3 mis1to 3, and x, y, z, are each 1 to 4 with their sum bei ng
from3fte 18.  Exang@actardnde’ §i swionfc)ehaxyron 0d1d\-tw dr.egepptwerdghsl bbva
15  pdopyl ene - 1,3-diam nes er tge }rtémgg , Y. .and z are .7 and 12,
respectively. U. .S.pqié(taﬂ?ﬂeﬁ,ggié,'a?)%af" ngdie ee?oﬂﬁl".],a'issued Sept enber 24,
1974, discloses toilet bars containing ethoxylated quaternary

anmoni um conpounds, i ncl udi n_g'et(lﬂo ylgat ed, quat'e;z i zed [err] taught 20 to
be useful .in the detergent, text'l and pol yner j8ndustries, as anti-static .
and softening &ents. Thes& ethlix (C"lyjﬂt-a-n ERs) have the fornul a:
[err] 30 whetein R is a conpatiblg quaternary rogen substituent; n is
at least 2; x is from3 to 40; and X is a conpatible anion. Preferred
conpounds are those where [err] is a C8 - C22 al kyl group or the group:

[err] where [ ernjhergid Rs-a Gg € %1'2 M!?‘Jpoﬁrlﬂk)én}’ﬁ grb@m &At 9s4@thyrene-

also U S Patent 4,179,382, .U S*YPate 4,152 2 and_ Eur ope Pat ent
Application 2,085 %GR/ eioP¥] N %‘ﬁ%& 2at%8l é%a(@y?z’éﬁ ypolay?gnf' &% TUPRES
[err] to [err] 18l kysuchr thdtkehgir gumuiss fednt 2cbedbobot @3¢ nfist fieomilt togabout 63
atgm; usef ul as fabfC SPltERR $ to about 9. Preferred polyamines are those where
~ ' Ry is ethylene oxide, R, is ethylene oxide, n is 2 or 3, mis1
to 3, and x, y, z, are each 1 to 4 with their sum being from 3 to
18. Examples 6 and 7 disclose ethoxylated N-hydrogenated tallow-
15 propylene ~ 1,3-diamines, where the sum of x, y, and z are 7 and

12, respectively. ' ' N

" U. S. Patent 3,838,057 to Barnes et al., issued September 24,
1974, discloses toilet bars containing ethoxylated quaternary
ammonium compounds, including 'ethoxy'lated, quaternized PEfs taught |
20 to be useful in the detergent, textile, and polymer fndusth‘es, as
. anti-static and softening agents. These ethoxy'lated quaternized

PEIs have the formula:

25 .
' - CHZ-)anX

-CHZ

R

|

- H(- N
!

30 wherein R1 .1'; é' compatible quéterﬁary nitrogén substituent; n is
at least 2; x is from 3 to 40; and X~ is a compatible anion.

Preferred compounds are those where -R1 is a CB - sz alkyl! group
or the group: '

35 ~ R'COO(EQ) ~CH)CHOHCH,,-



There are several patents which disclose detergent conposi - tions, shanpoo
-conpositions and the |ike containing slightly ethoxyl ated PEls (ethylene
oxi de: PElI weight ratio of 4:1 or |ess) to-emhance the dep03|t|on and-
retention of particul até substances such as antinicrobials. See;” for
exanple, U S. Patent 3,489,686, U S. Pateht- 3, 580, 853, British Pat ent _
SpeC|f|cat|on 1,111,708, U.S. Patent ‘3,549,546 and U. S, Patent g 549;,542.
"Reference is alwﬁgrérmje jgeael -t €, 3r alkydh grtovp sindn il tpaﬂm aﬁBI Pat |§ﬁ? N_os
2175597 and 2, 180249  which spé&Ct- ively. claimethoxyl ated nonoam gess and
‘et hoxyl at ed d|a#ﬁﬁe§/§olV&#ﬁﬁés4hdJPn§8@bay §0|Paﬁéﬁﬁvélﬂéﬁv@72réaépd§?ﬁlon

properties. Dl gekQeRE Paclhle WHYENELOWohhe ,0BeSehlichnYerkileaer el ates to
detergent conpositions' which npri se from 95% by .

wei ght of “wat ete8FIhRE <& ﬁ&ﬁﬁaﬂéaeémpﬁégaﬂé\‘}ﬁﬁg“éF’éf}gsgim Ferbeal / ~
anti-redepositi roperties These co unds ,are selec ed.fromthe group
consist- ing of* qa@?) etﬁg%ypgte&r°uﬁoagggacgﬁgvfﬁgofﬁe ogﬁula [err] (2)
et hoxyl at ed di aititmegehawitiogst heeffolnalsafapaic] softed8prset hoxyl at ed

Paung the gener ol THETr: shuered, pheehes ‘bt K ReCde fllaRE Ol
[err] is. [err]tions,] shampooi comgositions| kand othmyhrkb(ymntyﬁufr{gers]ighﬂ[yerr]
al kylene, 20 ethoxyl§bedl PEIS! (ethfTiie oftde2Pet GRight Fati6Tor 491 B Rdsk)ene.
. to enhance the depositfon and retention of perticulate substances
such as antimicrobials. See, for example, U. S. Patent 3,489,686,
- U.s. Patent:3,580,853 British Patent Specification . k4
1,111,708, U.S. Patent 3,549,546 apnd U.S. Patent 3,549, 542.

Reference 1s also m%dg_h%;eln tg ﬁ;ﬁflsh ‘divisional -
75,59
_patent appllcatlon Nos. 86448%4 an /@%4#996-wh1ch respect—.

ively claim ethoxylated monoamlnes and ethoxylated

diamines/polyamines heﬁing elay-soil-removal/enti-

redep051t10n properties.

DISCLOSURE OF THE INVENTION .

The present invention relates to detergent compositions whieh.'- .
comprise from -~ 0.05 to . 85% by weight of water-soluble

ethoxylated amines having clay soil removal/ anti-redeposition

properties. These compounds are selected from the group consist- .

ing of: - -/
(1) ethoxy]ated monoamines having the formula: '

(x - L f)- N - (n"’)z.
(2) ethoxy!ated diamines having the formu?a-'
(u’-') -N- RI-H-(RZ)
2 i 2

1

or

(x-L=),~ N - R} - N - (=%),



C2-C3 oxyal kyl ene noi ety havr ng from 2 to 20 oxyal ky- | ene units provided
that no* 0-N bonds are fornmed ; each R2 is [err] alkyl or hydroxyal kyl, the
moi‘ety - L- X or two R2 together formthe nmoiety [err],. wherein [err] iS 25
-0-.o0r [err] rYis.ljor- 2,"sis | or 2, and'r +s.is 3 or 4; X is a nonionic
group, an ‘anionic gtowp or mixture thereof; R3 is a substituted [err]

al kyl,  hydroexyal kyl, alkenyl, aryl, or alkaryl group having p -
substitution sites; 7R4 is [err] al kyl ene, hydgaxyal kyl ene, al kenyl ene,
aryl ene"~or 30 . -alkarylene, or a [err] oxyal kyl ene noi ety have from 2
to 20 exyal kyl ene uni ts(aoowtﬁe@]tartga gmyg)mﬂ‘egrh&hlgbgﬂd%@nﬁatorrred L is-
a hydrophil'i ¢ chain which contains the pol yoxyal kyl éne noiety [err] wherein
[err] is C3-C4 al kyl ene or hydroxyal kyl ene. ghd m and n are nunbers 35 :
such that the noiety [err] conprises at Ie 50% by weight of said

pol yoxyal kyl ene noiety; for | 4 0 nes, mis fromO to

4. and n.is at least 12; forngzaﬁt]( r)qnﬁtgt. N ?@;fromo to 3,
and n is at |edSt - 6 when [err] is [err] alkylene, hydroxyal kyl ene, or
al kenyl ene, and at | eas .
al kyl ene, hydroxyal kyl eze oretgf%%; eﬁdgmh?oédlggr&dsoggﬁn;m!@ﬁgsggangagrftmr?%uh
pol.ymers, mis fromO to 10 and nis at least 3; pis from3 to 8§;
qis |l or Oy t is 1or O provided that t is 1 when qis 1'; Rﬁls 1 or O; X

't+h)e ;t f\oi(fll gt elzleg?n't ng;s i?ﬁzeyzigfif gégt 1 i, %:sr'f %ﬂ&ﬁa’ "r[t'ﬁe gdﬂg: 22 1E(r)om

lto : 7520 by wei ght of a noni onlc ani oni cL anmpholytic, zwitterionic
or gationic detergent surfactant or mxture theredf. In addition to these
detergent surfactants, the detergent conposition“can. optionally conpri se
15 ‘fromO to 80% by wei ght of a detergent bui | der.

. L : 1
- and (5) mixtures thereof; wherein Al is -EJC-, _—tllCO-. -NCt't-,
15 S : S R R k R

AR 1o
-C}-, -OCN-, ~C0-, -0C0-, -0C-, -EyC-, or -0-;
R R ' R | ]
o R s H or €;-C, alkyl or hydroxyalkyl; R is C,-C,, alkylene,
20 hydr'oxya'lkerne, alkenyle‘ne, arylene or alkarylene, or a
| o CZ-C3 oxya'lky'lene moiety having from 2 to 20 oxya?ky—.
lene units provided that no O-N bonds are formed ; each R2
61-04 a]kyl or hydroxya!kyl the moiety -L-X, or two Rz
together form the moiety -(CH ) A2 (CHZ)s » Wherein A2 s
- 25 -O-or--CHz,r1slor2 51slor2 andr+sis3or4'_.
X is a nonionic group, an amomc group or mixture thereof;
R3 is a substituted C3-CIZ alkyl, hydroxyalkyl, alkenyi,
aryl, or alkaryl group having p substitution sites; R4 is
_. o (:l-C12 alkylene, hydroxyalkylene, alkenylene, arylene or
_30. __ alkarylene, or a ttz-C:‘l oxyalkylene moiety have from 2 to
. 20 oxyalkylene units provided that no 0-0 or O-N bonds
are formed; L is-a hydrophi'hc chain which contains the
polyoxyalkylene moiety -[(R 0) (CHZCHZO) 1-, wherein R® is
Ca-C4 a'lky'tene or hydroxyalkylene- and m and n are numbers
35 such that the mmety -(CH,CH,0) - comprises at Jeast
50% by weight of said polyoxyalkylene mofety; for said



The et hoxyl at ed ani nes . _ “provide clay soil
renoval benefits while being anionic detergent surfactant conpatible. At

most wash pH s, it is'beli.eved that the nitrogen atons of these conpaundg
are partially protonated. The resulting 20 positively charged.genters,
(and renmi ning polar nitrogen atons) are believed to aid in the.adsorption
of the conpound onto the negatively charged layers of the clay- - :
particle. It is also believed that the hyd@ophilic ethoxy units of the
conmpound swel | the el jCl hat.it |loses its cohesive .character _
and is 25  swept -am/a@hiogﬁitmég?mﬁsﬁsovﬁ?@rq the ant i%sr b podist abrldaspef i fs~
provided by these et hdiyfarespignidiasinasg ml 0 fpghi Vs to b%’dgﬁﬂdtrﬁ {5{1%‘?
t

f ormati on of -positivelegsghar ged tgls [ ch, . together _
remai ni ng. pgl ar ni t.r]eésgn's, ga?sol v'?.'%HI fﬁs- iéd&% abkylsne hydroxyaikybenisd oirn
a g@’ #BRe addatoleasts thess mﬁpaﬁng-s otRES by qut_es

the wash 30 water.
provi dd by the.atagpart for Sar oo oM O R IRGEE o nid Blyamineas o
soil is prevented” Trot REYBHGS Wity fromd tof abri cI0 andim fmass 'IS%@F
ydrophobic” fabrce such: pds fem 9260 @ o 14141408, ¢ 410y % g LGS0
ﬁggfui in det ergent eg#n%f)zgtlﬁomﬁgﬁo? {]%é;p‘i’e{seﬂt or et + Qn taze isaltedeagy
from et hoxy- |ated 'n%’h@&ﬁ”ﬁés-z & _hctx}'éaaitea,_di am nes, .ethhoxy:c at ed I |
oty e T P he o conr AR, B0 k0BTl ST b desaromnt mseposi-
preferably Iined oe%-&rr{ﬂgrr‘f?"[pé'“? framky| ene 1 tbydroxyabkﬂﬁ%iﬂt i .
?Lke.”%llhene'i t_aLMnWrﬁm aniandeg| dphenti L 2l P iE o R catiogie adet)e/l';er:r{ g
e e HOX}_’ a ? surfactant or mixture thereof. 1In addition to these detergent
o surfactants, the detergent composition can optionally comprise
15 from 0to ~ 80% by weight of a detergent builder. S
| The ethoxylated amines - provide c'l'a.
soil removal benefits Whﬂ_e being anionic detergent .surfact.an‘:
compatible. At most wash pH's, it is believed that the nitrogen
- atoms o.f_the_s_e compounds are partiaﬁy protonated. The r:ésulting-
20  positively charged cénters (and remaining polar nitrogen atbms)
are beh‘e’ve_d to aid in th_e-adsorption' of the compound onto the
negatively c_harged layers of the clay :pa_ftfcle._ It is also
~ believed t_hat;_ the hydrophilic ethoxy units 6f the compound swell
. the ciay particle so that it loses its cohesive character and is U
25 swept away in the wash water, B | .
| The _gnti_—re;{epositidn benefits_.pr‘ovided by these efhaxy'lated'.
~amines are also believed to be due to the formation of positively
| cha_r__ged. __ tl_:e.nte.rs Which, tdg_ether “with the remaining pola:
o _._nit;rogen;, aid in its adsorption dnto-soﬂ suspended in the wash
- 30 wWater. As more and more of these compounds adsorb onto the
_suspendeq_sqi]', it_. be__comes encased within a hydrophilic Iayér'
provided by the a_tt_ai:hed ethoxy unfts.‘ As such, the hydrophilicly
enc::ed soil is pre.'vent.ed from _rédepdsiting on fabrics, in
ar . . p R ' Y
. % Tpau'nd::::;.c:.:::?hpbic' fabrics such as :po‘l.yester. during the -



di am nes and anmine polyners. For the et hoxyl at ed- di ani nes, the m ni num
.degree of: ethoxylation required for suitable clay soil

r‘enoval / ant i -redeposr tion properties decreases on going from C2-C al kyl ene
(et hyl ene, pt opyl ene) to hexanethyl ene. However, for the ethoxylated am ne
polymers; in part icular the ethoxyl ated poly- al kyl eneam nes and

pol yal kyl eneim nes, especially at higher nolecular weights, J[err] .

al kyl enes (ethylene, propyl ene) are preferyed for R with ethylene being
nost =preferred. Each R2 is preferably the noiety -L-X. In the preceding
for s, hydrophilic- char n | usually Ethoxybited Aminmstirel y of t he

pol yoxyal kyl ene. mo et y S Vg Prid1unTRC ERhETatRa Shihes eIt | o6 debroent
[err] “and [err] rcommsid:sions =53 |1EhEprpeesent diovgntdone appr 6pleched) fromoethaxy~
et hoxyl ated pol ya%@?& AbthaRThéE R@%}%ngra'sbedmdﬁmﬂfé’sf ere%'ﬂb)(y'fdﬁé@ (bot'IQammes,.

.5.  For all ethox am nes. of esent 1 nventi on ?
preferabl'y 0, i.eethawylasrgoaginanadymers roand yixteessi eg'eo eﬁFr Rreyiousdy
t he moi ety [er r ldeFisedroi ety [err] preferabl y corrprr ses at | east - 85%

by wei ght of .the polyo kyl ene, noi n ref r abl 00% by wei ght
(mis 0). 211 - n{‘{ﬁh EEQH%??%?"% XCE g%’?ﬁ,‘y onpatible [err]
. group, anionic.group or m xt ure t eof Sui t abl e noni oni ¢ groups incl ude
Cl-c4  al kyl -or hydro r er preferably acetate-
or nethyl ether, gs fect 2 ’ hy gn)) ﬁyﬁ}}i (ﬁfg’r'% thereof. The
particul arly preferred noni &y ¢ gro H Wth regard to anionic groups,

d £
e ?‘“ﬁ@#‘ﬁ@ﬁéﬁﬁaﬂ"ﬁsgﬁéé B L &1 2t v

isT[err]. It has %
t 0 noni oni ¢ groups ca@ be inportant to the clay soil
renoval /antl-reden.@ﬁl.t HY) IR9PERd SShyIr@xyaRG 1BNe | NETIEnyIENE At @dkarylene of

mixture of from Ooxya‘lky'lene. R1 is preferably Cz--(:6 alkylene for the ethoxylated
-diamines and amine polymers. For the ethoxylated diamines, the
minimum degree of ethoxy'latmn required for suitable clay soil
removal/anti-redeposition prqpe_rties decreases on going from C,-C4
alkylene (ethylene, propylene) to hexamethylene. However, for the
ethoxylated amine polymers, in particular the ethoxylated poly-
alkyleneamines and polyalkyleneimines, especially at higher
_ molecular weights, CZ-C3 alkylenes (ethylene, propylene) are
< . preferred for R-1 with ethylene being most preferred. Each R
- preferably the moiety -L-X. L
In the preceding formulas, hydrophilic chain L usually
consists entirely of  the po'l yoxyalkylene moiety
~[(R%0),_(CH,CH,0),]-. The moieties ~(R%0) - and -(CH,CH,0) - of
the po1yoxya]ky1ene moiety can be-mixed together or preferably
form blocks of ~(R°0) - and -(CH,CH,0) - mofeties. R® is prefer-
ably C3H6 (propy‘lene) For the ethoxy'lated polyamines and amine
polymers, m is preferably from 0 to 5. For all ethoxylated
amines of the present invention, m is most preferably 0, i.e. the
po‘lyoxyalky]ane moiety consists ent'rre‘ly of the mmety
=(CH,CH,0) -. The moiety ~(CH,CH,0) - preferably comprises at
 least 85% by weight of ‘the pol yoxya'lkylene moiety and most
preferably 100% by weight (m is 0).




to - 30% ani oni ¢ groups and from . 70 to 100% noni oni ¢ groups

provides- preferred properties. A nmixture of from - 5to’ , 9% .
~anionic groups and fr.om 90 to 95% non- ionic groups ’
provi des the nost preferred properties. Usually, a mxture of from 0 to "
- 80% ani oni ¢ groups and from 20 to 100% noni oni ¢ groups -
provides - suitable clay = soil rempval/gnti-redepositi on properties.

Preferred et hoxyl-at ed nmono- and di ami nes have*the fornmula: [err} wherein X
R T A L R S R D W
- typical range of fgroup, anionid@rodp or mixtuss. timneofs efSynt@laﬂaennm@nia:t groups o
diamines (a = 1), fhchfadl ¢S5t alkyl or WRdfbkfaitytVRistRl d neenaf %F‘Bu’?as, :

12 to. . 42. I'n the: pre ng t hoxy ate égm s .
[err] (linear, br®refiecetdy é‘;&ﬂal e)on geghyk ethers respegidvelys. é'ﬂ H kyar,

hydr oxyal kyl “or awlxtafémher‘eofl S nfeebsreéwa{-w rp]reférr'ea ﬂdrﬁfoﬁﬁébédb tis H.
| east . 12 - a tygl ca

“preferably from 3"("6 eregqme °[%’F"|°J“?Fsgré9"§5bs€é; ut éﬂda$q13 Greaf'kga?ﬁegr g[ﬂfs
qis - 12 - pr g5 aeta&xlharly f[eéf-ed aniumcprgrbepaﬁyséetr]wm@d daen follen

et orabl y o [ orr 1R, R Wesﬁs okt 5 SIARIE Sroudd ral Bl 5o nBy1dhug Grouns

C2-C3 al kyl ene. 5can be ifpasiantt Haxythe e¢lpyl sari nawemoval fantderedepdsition
pol yam no am des Peiaf‘iesl rovided by they% ene%&a%ﬁsﬁnﬁfehoxﬂ'nﬁ&%@ré’%lfy%n??ﬁ

can al so be deriv from po prop erirvatives suc
[err] -wher ei n eacktoc is a m%mi% fc fgronpe erd - from 2(7 to 100% nomonicu

groups provides preferred properties. A mixture of from 5
to 10% anionic groups and from 90 to 95% non-
ionic groups provides the most preferred properties. Usually, a
| mfxture of from 0 to 80% anionic groups and from 20 to
100% nonionic  groups  provides suitable clay ISOiI
removal/ant1-redepositlon properties. S
Preferred ethoxylated mono- and d1am1nes have the fbrmula‘

X-(CHZCH 0) -N [CH -CH -(CHz)b N] (CHZCHZO) -X

wherein X and n are _defined as b_efore_, a is 0 or 1, and b is from -

- 0 to 4. For preferred ethoxylated mon'oami_nes (a = o), n is a_tu
least . 15, with a typical range of from 15 to  35.
For preferred ethoxylated diamines (a = 1), n is at least 12
with a typzca'l range of from 12 to 42, '

In the preceding formula for the ethoxylated polyamines, R3
_ (’hnear, branched or c_ychc) is preferably a substituted C3-65
' a'lky’! hydroxyalkyl or aryl group;

Al is 'prei_ferab'ly -?:I'-;n is preferaBIy at _"lea'.st | 12, with a

) typ1ca1 range of from .12 to . 423 p is preferab]y from 3
to 6. When R} is a substituted aryl or alkaryl growp, q fs



25 Preferred ethoxylated amne polyners are the ethoxylated
-G *pol yal kyl eneami nes and pol yal kyl enei m nes. Particularly

pref erred ethoxylated pol yal kyl eneam nes and polyalkylene|n1nes are the
et hoxyl at ed pOIyethernean1nes (PEAs) and pol yethyl ene- imnes (PElSs).
These preferred conpounds conprise units having 30 the general formula:

[err] whereirn X, w, X, 'y, z and.n are defined as before. 35 Prior to
et hoxyl ation, the PEAs used in preparing conpopgnds of the present invention
have t=he§fo||ovmng gener al . forrrulé 13- [err] 5 wherein x + y_+.z is
from 2o 9, y + z preferabiy2 1t and ndsvmﬁefeﬁatﬂw zégﬁlaekwm eWfgEN R 3f1§r&m

Feprecents an acts AKTEHYREAENN SR harRS Blels, SR uped, AP BB ts

y +zis from preferably a ?-C 7 delkydiehar modstght when fq ds 1, R is pre-
to 10 310) r from 3to 4

(nol ecul ar. wei Oﬁf}?bmﬁt € eaﬁwgfﬁo 200) . These PEAs can
be obtai ned by eact i onEhasIe\/@rtbthaé%mﬂTafa@H&Setcnm beedenivedofrem polyamino
fol l owed by fracti qiidedisichl dgxti on. The conmon PEAs obtained are

triethyl enetetram ne (TETA% ‘and tetraethyl enepentanine  (TEPA). 15
Above the pentam nes, i.e.,ythe hexam nes, heptam nes, octam nes and

possi bly nonam nes,- the ¢ é aﬁrnm derlved.nixture does not appear to
separate by distillation dHca nclade other. materials such as cyclic

am nes and particularly piperazines. There can also present ‘eyclic

ami nes with sid@ chains in ﬂhich n|trogen 20 atong afgdkar. See Y. S
Patent 2,792,372 to Di 14, 19 C he
prt&oération of PEAs. The 'n" ’jglj\!r}%e of et ho%}(.yl f géﬂﬁ)bgﬁ 2or
preferred clay soil renov /antl-redep05|t|on performarjce can vary '
dependi ng upon the nunber pff units in the PEA Wer e +2z1is 20833, nis

SN-(c Fowy

15

These ethoxy'lated polyammes can also be derfved from polyamno-
propy'leneoxide derivatives such as: - : '_ _ .

20 | (0C3Hg) -NH,
- CHy——(0C;H) -NH,
(0C H 6) NHZ

wherem each cisa number of from 2to - 20.
25 Preferred ethoxy]ated amine polymers are the ethoxy?ated
' 'Cz- 3 po]yalky'lene,ammes_ and polyalky'l_enelmmes_. Particu'lar!y
preferred ethoxylated polyalkyleneamines and polyalkyleneimines
-are the ethoxylated polyethyleneamines (PEAs} and polyethylene-
- imines (PEIs). These preferred compounds comprise units having
30 the general formula: |
| [N] - ~[CH,CH, N] - -[cuzcu N] [CH CH M,
2y°x 21"y 2j-z
[(CHZCHZO) X]2 (CHZCH 0) ~X [(CHZCHZO) -X]z

wherein X, w, _x, Y z and n are defined as b'eforje. |
B Prior to ethoxylation, the PEAs used in preparing compounds
_of the present invention have the following general. formula:



25 preferably at |east 6. Were y +zis fron14 to 9, suitable

benefits are achieved when n is at |east _ 3. For nbst, *+
~preferred ethoxylated PEAs, n is at |east 12 with a typlcal range
_of from 12 to ~ 42. The PElIs used in preparing the: conpounds of

t he present 30 i nvention have a nol ecul ar wei ght of at <l east

440 prior to ethoxylation, which represents at |east - 10 umits.

Preferred PEls used in preparing these conpgunds have a nol ecul ar mEight of -
“from 600 to - 1800. The poI backbone of these PEls cdangsbe

represented by the general formula: 35 = -14--[err] wherein the sum oF=x,

y and z represents a nunber of'Buffl i ent j. nagni de tofyield polyner
havi ng the nol ecul ar wei ght Hg\ Elli pee eHZJ-AI t holtH ?C!ﬂémﬁ o
pol ymer backbones are pos- br pn 3 SO ocfu

rel-ative proportions of primry, secondary and tertla&y am ne grouﬁs

present - in the polymer can vary, depending on the manner of preparationh

T tor g BT Heramh &1+ TG B KR 2 2ol WP LD bY1SFrbRl2 2959 ﬁdq 10,0

30%[err] 1 drogen atom attac
nitrogen atom oPrt e (melequdarcueighd off fremve sitd0otosubseq Each

~ethoxyl ation. Fysﬁ@eBEhﬁomrttb@eareaaé&ﬂ nfﬂro eesaﬂbhere sﬁﬁtyraw aét
et hyl-eneimi ne in,the_presence of a_ cat arbon oxi de, sodi um.
ol 1ten cul { STEe € SUBRSRHERtRtaRY R t90. 5?#&- Bckiz s
acid, 20 etc. frépeci fi c3mtbhods fdr(nbbaaﬂanQMH@nt afefdmsclosed1401ﬂd53 '
5033, 746 (L Nayl o P10 e beft prefd Y BRECTUS Htdon o Sty
Essel mann et al weights uefi ﬁmny 16, 1940; t0 S. Pat @GO) These PEAs can be
obtained by reactions involving ammonia and ethylene d1ch1oride,
followed by fractional distillation. The common PEAs obtained are
triethylenetetramine (TETA) .and tetraethylenepentamine (TEPA).'
15 Above the pentamines, i.e., the hexamines, heptamines, octamines
- and possibly nonamines, the cogenericaIIy derived mixture does not
appear to separate by distillation and can incTude other materials
such as cyc11c amines and particularly pfperazines. -There can -
-  also be present cyclic amines with side chains in which nitrogen
20 = atoms appear. See U.S. Patent 2,792,372 to Dickson,.issued May
| 14, 1957, which describes the preparat1on of PEAs.
The minimum degree of ethoxylation required for preferred ,
clay soil removal/anti- redep051t1on performance can vary depending o/
upon the number of units in the PEA. Where y+zis2or3,nis
‘25 preferably at least = 6. Wherey +z is from 4 to 9, suitable
~ benefits are achieved when n is at least 3. For most
preferred ethoxylated PEAs, n 1s at Teast 12 with a typical
‘range of from 12 to 42, o | ‘
" The PEIs used in ‘preparing the compounds of the present
30 - -invention have a'molecuiar weight”of at least | 440 prior to
ethoxy]at1on, wh1ch represents at 1east 10 units. Preferred
PEIs used in preparing these compounds have a mo]ecular we1ght of
- from . 600 to 1800. The polymer backbone of these PEIs
can be represented by the general fonmu]a. -
K- '



2 .
zgggggg Eg %f)\é\/t her, issued Septenber 17, 1957; "and U. S. Patent 25.
fornﬂras .‘n i.s atoln,eal tssued May 21, 1951. As defl ned in the preceding
formil be nobed 1 hot Sh - 3 for the ethoxylated PEls. However, it
T A S ‘the m ni rum degree. of ethoxylation required for.
suitabre: Cu|yar :I\B rﬁrrovallantl-redep05|t|on per f or mance can increase as
1800 Al so. the dleg t of the PEI i ncreases, especi al |y nuch beyond about
18 the. ol ol gree of ethoxyl aftlon for Me‘f'e'rired conmpounds incre

ar wei ght of the PEl increases. For PEIs havi ng a nol ecﬁlsgf

xa![%ha,u?;p?ga: e?:;ge. - fr 600, nis preferabl at | east 12, -

wei ght of at least 18 --&ﬁgCHzN] y "?’?ghéﬁﬁc"at oyt "9 a ol coul ar

'\(Iamtﬁlgxsl ;%/E:jcgl range of from24 to 42. The Igvel ateast ch_.th 2 |
m ne

ot osent Invemlonﬁ,@gn&ﬁn the BaRSERx,i B amd zde'earq;ﬁ;ﬁmtsc%rﬂﬂggh%é“gf‘%eé‘t

particular déter gugni ?‘tﬂrenﬁpatyl’sﬂ?(q [ﬁ‘ﬂ Bfe_AcTERalae ue Jghte, prache

Gesi red. | These cmeasly spmtets.oc Nishasgh i, AR 1% 1
can be i ncl uded wr"rkgﬁg ﬁbre”ﬁ%wﬂg san ﬁﬂ?r%kw‘ The relabive gropordiipnesof

o {1 COmos. {1 orprimry, | secamary andgdeBkiaty APONE 0 STOYRS BRI Ca ot

for laundry dete
det er gent Zorrposrtg?‘g'ﬁ@ can co abpdriddngeoef thes moherved prepardy "r°édg "fhe

e from
e SR s fisse ont of the
compounds are. nornal |y present -CH P gWEI ﬁhtmﬁ these compounds. These |
200 ppm preferablyfrom -%HZ% mt}) i}) OVIdng fLom2 ppm t 0
\Qgsgpfno![ gt ion at rigggmended u. &HZGB I eveI s3 gg(rjn nor mti| fyclf’rg%und in the
- 15 Each hydrogen atom attached to each nitrogen atom of the PEI
' represents an active site for subsequent ethoxylat'lon. These PEIs
can be prepared for examp1e, by polymerizing ethyleneimine in the
presence of a catalyst such as carbon dioxide, sodium bisulfite,
sulfuric acid, hydrogen peroxide, hydroch10r1c acid, acetic acid,
20 etc. Specxf'oc methods for prepar'mg PEls are disclosed in V.S.
Patent 2,182,306 to Ulrich et al., issued December 5, 1939; U.S.
Patent 3,033,746 to Mayle et al., jssued May 8, 19623 Uu.S. Patent
o o 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

' '25 2,553,696 to bh'lson, issued May 21, 1951a

As defined in the precedmg formu'las, n is at least . 3
for the ethox_ylated PEls. However, it should be noted that the
minimum degree of ethoxy'letion required for suitable clay soil
remova‘l/anti-redepos1t1on performance can increase as the mole-
cular weight of the PEI increases, especially much beyond about
.1800. Also, the degree of ethoxylation for preferred compounds
jncreases as the molecular weight of the PEI increases. For PEIs
having a molecular weight of at least 600, n is preferably

35 at least 12, ‘with a typical range of from - 12 to
42. For PEIs havmg a molecular we1ght of at least 1800, n is



20 - ppm preferably from 50 ppn1to ) 500 ppn1for European

usage |l evels.
conpounds

. for ethoxylati

pol ymers such
preferably an
_ provi de 2-hydr

" This initial step can be omtted by startilig-with a 2-hydroxyethyl a ﬁe

such 30 . as t
oxide is then

netal (e.g., s
provide the re
~ethoxyl ation p

4

Met hods for Making Ethoxyl ated Am nes The ethoxylated

.can be prepared by standard nethods

ng . ami nes. For the 25 ° diam nes, - pol yami nes, “and ani ne_

as the pol yal kyl ene- am nes and ponaIkerﬂe|n1nes ‘there'is

initial step of condensing sufficient ethylene oXide to
oxyet hyl groups at each reactive site (hydroxyethylatlon)
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5 to 5% by weight of the ethoxylated compounds.
Typjcally, these _preferred compositions

comprise'from -1 to 3% by we1ght of these compounds.

These compounds are normeI]y present at a 1eve1 that provides from

2 ppm to - 200 .ppm, preferab]y from 10 ppm to
100 ppm, of the compound in the wash solution at recommended

.'U S. usage Tevels, and normally from | 30 ppm to 1000

20

ppm, preferab]y from 50 ppm to - 500 ppm for European

'usage Ievels.

25

30

Methods for Mak1ng Ethoxy]ated Am1nes ,
The ethoxy]ated compounds = can be
'prepared by standard methods for ethoxylatlng amtnes. For the

diamines, polyamines, and amine po]ymers,such as the polyalkylene-

amines and polyalkyleneimines, there is preferab]y an initial step

of condensing sufficient ethylene oxide to provide 2-hydraxyethyl
groups at each . reactive site (hydroxyethylation) © This initial -

step can be om:tted by starting with a Z-hydroxyethyl amine such

:as trxethano1am1ne (TEA) - The appropriate amount of ethylene

'oxide is then condensed with these Z-hydroxyethylamlnes using an

35

alkali metal (e.g., sodium, potass1um) hydride or hydroxide as the
catalyst to provide the respective ethoxylated amwnes. The total

degree of ethoxylat1on per reactive site (n) can be determined

according to the following formula: : |
Degree of Ethoxylation = E/(A X R) e

4



15 connected to an exhaust. bubbler. - After 3 hours stirring at [err]
99.56 g. of; EO was’ added to give a cal cul ated -degree of ethoxyl ation of
0.995. The.’ reaction m xture was cool ed while being swept with argon and
2.289 d..(0.087 'nol es) of- 60% sodi um hydride in mneral oil was then
added. -. The stirred . reaction 20 mixture was swept with argon until _
hydrogen evoil utsi on ceased. EO was then added to the reaction m xture under
at nospheric pressure at [err] with noderatelyjgast stirring. After 23
hours,sa:total of 1503 g. (34.17 noles) of EO had been added to give a

cal cul ated total dgBeRenof R Bhx\odhi Mambér b¥. MAes dNRtRyTEmeybRided cdfdensed
TEPA obt ai ned was

Lt Lid: le 2 I m t .
(hat of Bxanpl e 1, (il e hiRprietplitions, 115" tRe Gimr, o 814, oF the
h)éd(r) o>2<yet h?/l at edf w'sttrtiﬁ@-minéodand[ Rris tﬁ@muﬂb?romlfisrerdcthvstsiite% (rj(gypiéhlﬂy?
0175 . % . ; > EHE ;
g eacti onnﬁi gts Lrg S\?g'/tn%\?'mgéwglrgéoﬁf%if @Q"Jﬁh%{ ggégb e@ﬁﬁﬁ%ﬁ%ﬁs&sgg‘l a%% &a'g
then added und®r agnfaypitbe iamipe qodymersdi for she retanting apine.] After 14 3
h , t ot al f . 725. b t ' s t o
ours, a total o &e?res@@té‘@ﬁ %ﬁﬁh?ﬂéejse‘af &hgryﬁé%d%mgg%ﬁ%h@.m ent

total degree of ethoxylation of 4:19 : et hoxylat 0 obtained was
a tan waxy solid. inventjon Bradg é'oﬁ]wfa procedure simlar to that of :
- Exanpl e 1, dried PEA (MW 309, 40.17 ., @Exddpleolies) was hydroxyet hyl ated
of B0 6 ' hag béiﬁrLdﬁ”sé'*"a_fe%h'fternlsﬁéw’%fe%e&!ﬁ%ﬁ?’@f%ﬁﬁgﬁ?o?ﬁa@ Sart dFSthe
reaction nixturee hmelesgowasi,planed vini lacnbminad1pvenyt fhask aadgdriedl by 85t frring
(S9371° Takee) 2L HeEThERcat MOt ghgheT NI (o 68,50 WaLRlFeL
0.5 hours, then uni®y) aTheaguum wasprakeased dy dravimguethyiete veiddenthp)adaen
under atnmospheric prgepurfedVtrlp connected to a supply tank. Once the flask was
) ' filed with EO, an outlet stopcock was carefully opened to a trap
15 connected to an exhaust bubbler. After 3 hours stirring at
107°-115°C, 99.56 g. of EQ was added to give a calculated deg'ree

of ethoxylation of 0.995. The reaction mixture was cooled while

being swept with argon and 2.289 g. (0.057 moles) of 60% sodium
hydride in mineral oil was then added. The stirred reaction

20 mixture was swept with argon until hydrogen evolution ceased. EO
was then added to the reaction mixture under atmospheric pressure

~at 109°-118°C with moderately fast stirring. After 23 hours, a
total of 1503 g. (34.17 moles) of EO had been added to give a
‘calculated total degree of ethoxylation of 15.02. The ethoxylated
25 TEPA obtained was a tan waxy solid.

: Example 2
'~ By & procedure similar to that of Example 1_,"_'dried PEI (M.W.

_ 600, 14.19 g., 0.0236 moles) was hydroxyethylated with EO at .
30 130°-140°C for 3 hours with stifring.' 0.5 g. (0.0125 moles) of
60% sodium hydride in mineral oil was then added and the reaction
mixture swept with argoh. After hydrogen evolution ceased, EQ was
~ then added under atmospheric pressure with stirring at 130°-140°C.
‘After 14 hours, a total of 725.8 g. EQ had been added to give a-
'35 calculated total degree of ethoxylation of 41.5. The ethoxylated

PEI 600 obtained was a tan waxy solid. |



~stirring-at [err] After 11.5 hours, a total of 1358 g. of EO had been
added to give a calculated .total " degree of ethoxylation of 24.2.-
The et hoxyl at ed PEA, 309 obtai ned was a tan waxy solid. 15 Exanpl e 4 By a
procedure sinmilar to that of Exanple 1, dried triethan- ol amne® (MW “149,
89.4 g. 0.6 noles) was catalyzed with 6 32 g. (0.0451 noles) of freshty

prepared 40% pot assi um hydr oxi de ‘sol u- ti on under argon. -Water was
- renoved by stirring at [err] under an aspl gator vacuum for 0.5 hrs., then
"~ under vacuum punp for 0.5 hrs. EO was MWhen added under at rmspherv,,i'@;,r'

pressure with stifring at [err]. Afte.é ﬁgs ‘a total of 917 9. ’(5_%.84 :
nmol es) of EO had been added to give a ¢ 3 d total degree of 25 _
et hoxyl ati on of 12.By8a piideedete®ini karedoathiateotbampbel Iyadriedi PEA ghder -
nobi | e :I'i qui d. a 5, B r e1d: o Sieve *
354 r’?q ?7 ,Y 18 m&g%ﬁaé &%P@[ye&ﬁy@l?& ﬁfthE)E%”B't _

d d (3A) 30 el d
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3“ rri ng. AL t fbd %e%nhéédedl‘l’%r% Ue 6-8e2&r @Fh&&]a@forﬁ@fhﬁdgmen Méé‘nedtﬁegr a
b e R I U e TN
hydroxi de sol ulli787 was (Gu3ad. moles) eof vﬁarasm»rrpvephﬁey 404 poitags im hgdrdxf or
0. ours WL 1138 APRRSah o SHANE 290 SO WERRIN By RS B
After 6 hrs. aunderalanodspigaton.vacesn fonnﬂ)&)wmrs.E@Hadmdeem ac&tadmtwnm ve a
cal cul at e%ﬁ ot g} rcmr ﬁSurst ewwl eﬁérpradeéd AMgER - atmbbphetiBOpYasIuPd WM ne
obtained vaS A Pl ring ot 1099 130°87 A t8R 115 hours, a total of 1358 g. of
- EO had been _added to give a2 calculated total degree of
ethoxylation of 24.2. The ethoxylated PEA 309 obtained was a tan
waxy solid. .
15 ' '
| | Example 4
_ By a procedure s1m11ar to that of Example 1, dried triethan-
‘olamine. (M.W. 149, 89.4 g. 0.6 moles) was_cataTyzed with 6.32 g.
(0.0451 mo]es):of freshly prepared 40% potassium hydroxide solu-
. 20 tion under argon. Water was removed'by stirring at 110°-120°C
under an asplrator vacuum for.0.5 hrs., then under vacuum pump for
0.5 hrs. EO was then added under atmospher1c pressure with
stirring at 118°-130°C. "After 5.6 hrs., a total of 917 g. (20.84 \;/
moles) of EQ had been added to give a calculated total degree of .
25 ethoxylation of 12.58. The ethoxylated amine obtained was a dark
amber mobile liquid. - -

| ‘Example 5 . .

, By a procedure similar to that of Ex'amp?e 1, sieve dried (3A)
30 - ethy]enedramme (M.W. 60 42 gq., 0.7 moles) was placed in a

'nommany dry flask, and. hydroxyethy]ated at 25°-116°C with rapid
stirring. ‘After 3.3 hrs., 143.3 g. (3.25 mo'les) of ‘E0 had been
-'added for a degree of ethoxy'latwn of 1.16. . After cbohng the

reaction - mxture under argon, 9.82 g. (0. 07 ‘moles) of freshly.

- 35 prepared 80% potassium hydroxide solution was added. ‘Water was
- removed by stirrinﬁ'at' 110°-115°C for 0.5 hours with an aspirator
~ vacuum and 0.5 hours with a'pum;} vacuum. EO was then added under



Det ergent Surfactants The anmount of detergent surfaectant included in the
det er gemt c;orrp03|t|ons of the present invention can vary from

| fo 75% by wei ght of the conposition depending upon the deter- 10 gent
surfactant(s) “used, the type of conposition to be fornulated (e.g.

granul ar, li-qui d) and the effects desired. Preferably, the detergent
surf act ant(s_) conprises from 10 to - 50% by wei ght : of . the
conposi tion. The —detergent surfactant  carlB be nonionic, anionic,

anphol ytizc, zwitterionic, cationic, of a 15 m xture ther eof ;: A -
Noni ori¥e Sur f act antﬁﬂ@ﬁphexblcepmsnwmthustmﬁnmtaﬁ: 11@0°-11§&°G.n aéter gﬁehrs. a

Patoot 3. 900 a7 ¢ el BF 2538 "YPMeR0] AoTesial B0 Haf! BéEOMed ) o yite a
col um 13, |ine 14 ealcslafiedcsotahmdagree| oﬁ@tboxﬂaamgfoﬂ +88ni ottecethoxylated

surfactants includeffamife obtafitd RS ¥EChRMNCRER sHPid WREP BBl Ed, Of al kyl
phenol s.” These conpounds include the condensat’ion products of alkyl phenol s -

havi ng an al ky® group containing fromabout 6 to 12 carbon atons 25 i.n
ei ther a straight chain or branched chaeterggmf |Sgufﬁuanasvmth et hylene -~

de, the ethyl
oK e oo o e B W50 O VirEVES, FEIBked Aol she, FRalBh
conpounds can be deompesiitibos ekathe @resertm ipseytioni renl partypyﬂmme 1 to
di i sobut yl d the Iy 3
el ude. oyt phonol | cori Y ue gnE BFDUE® BhoeERGH epeid gl upor X o dater-
mol e of nonyl gﬁencgentdwééytm u@dndﬂr%éupwqﬁncamitm k! bg qumu ated -
et hyl)ene oxi de per (@g g)rfanﬂhﬂnohi @id)oand meapfecctenmw Wigirg f@kllly, 1ehe

nmol es of ethylene o

r nmo enol | i sooctyl henol con ed
35 with about 15 E%‘?’gf Syr téﬂ% sngﬂ@pfg T4, of - ph g&f%
cially avail abl e nowiight c ofurthactcompssitfiont hi S'heyﬂetethdeub"gmt:alnt( FCak) . be

19 - nonfonic, anionic, ampholytic, zwitterionic, cationic, or a
15 mixture thereof: : ' - -

A. Nonionic Surfactants _
Suatable nonionic surfactants for use in detergent composi-
‘tions of the present invention are generally disclosed. in U.S.
Patent 3,929,678 to Laughlin et al.,. issued December 30, ‘1975 at
20 column 13, Vine 14 through column 16, line 6.
-Classes of nonjonic surfactants included are:
1. The polyethyleneoxide condensates of alkyl phenols.

These compounds include the condensation products of alkyl phenols

- having an alkyl group containing from about 6 to 12 carbon atoms
25 in either a'straight chain or branched chain configuration with
-ethylene oxide, the ethylene oxide béing present in an amount
equal to 5 to 25 moles of ethylene oxide per mole of alkyl phenol.
"The alkyl substituent in such_ compounds c¢an be derived, for

_ example, from polymerized propylene, diisobutylene, and the like.
30 Examples of compounds of this type include nonyl phenol condensed
with about 9.5 moles of ethylene oxide per mole of nonyl phenol;
dodecylphenol condensed with about 12’mo)és of ethylene oxide per

mole of phen01 dinonyl phenol condensed with about 15 moles of
ethylene oxide per mole of phenol; and diisooctyl phenol condensed
35 with about 15 moles of ethylene oxide per mole of phenol. Commer-.
" cfally available nonionic surfactants of this tye incide Jppal (RTM




CO 630, marketed by the GAF Corporatlon and Trlton (RTM X—45

 X-114, .%-100, and X- 102, all marketed by the Rohm & Hass Conpany. 2. The

“condensat i on product.s of aliphatic alcohols with fromabout 1 to abdut 25

- ol es.of ethylene oxide. . The al kyl chain of 5 t he' a. I-j phat i c”al cohot -

~can either be strdight or branched, primary or secondary,. and generally
~contains fromabout 8 to about 22 carbon-atgops. Exanpl es of such

. ethoxyl at ed” al cajyd n eyconden [ roduct of ri styl al cohol
condensed with abou?dloﬁ%rggggggf bgt Iee%g%ogf’d °patifsle 'Q/Talléeno‘lRTM)a-ng
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coconut. al cohol C(O%p?%}ture of fatty al cohol s wth al kyI chai ns varyi ng I n
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avail abl e noni oni c
15-S-9, mar- ket aboby 1rtooabdietr 26dmo@ar porethydene Nxdde] Ahe9alkydodhain23£6. 5,
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hydrophoblc portion of t
-about 1500 to 1800densatiompreductvafe myrisiyl ualcahoy. cqw@naaramiutbnabnut 10

\rzglt ggxxs/glt hxt/) ! e”temﬁl’ésatdggétﬁﬁehél éxfrardpapfmame Coﬂgcralgiéetn%ag |t aiuiagbgc%ﬂr?gggaﬁant he
ubg i ui

t he productu? ¥5?‘£‘1qeﬂf[%°"tg$ mzei)(ﬂfn?aw‘j@?% 9xide dﬂltb H Iae]ﬁ@;'@or(?ent

is 25 agout St¥kturet bf. fattylalwohols with tdikytmidemaﬁaryfng)ﬂndwmthvﬂmmh

corresponds to t 0 a

Exanpl es of cong (r?g 13 ?%S% hapéémls cl ug’?&h@eégal n o&"@%ggtagnke %gﬁbj

avai 'abl e Pl ur onpeionirTsprtacteats of thisatype cinclydefrmtol Mm:hlei‘ﬁ-ﬁ:,aﬂar—

Corporati on.. SOketed by 4niol h&madtew?ok?ﬂw Ofesds) 95-91 i gw% Wi th

t he product resu ting.fromthe rea ropy ene_ oxj dé an

enedi ami ne. 15rheNegdflo ARobi @"FFDN%Q‘&Q ofsﬁveg‘%"’iﬁ‘t%u%\( sh l)}lsqfﬁnicﬂf cPHDﬁ".Ys
reaction produgdd ©fr&t Oyxtenegoam Berkandd @%C'ﬁésProné}plegﬂ@leoﬁbﬂ;?amyt he

moi ety haV| ng a ol eCUlﬁu con%ensaqtfion progué)t 015 ethyolene oxide with a
: hydrophobtc base formed by the condensation: of propy1ene oxide
with propy'lene glycol. The hydrophobm portion of these compounds
20 has a molecular weight of from about 1500 to 1800 and exhibits
~ -water insolubility. The addition of polyoxyethylene moieties to
this hydrophobic portion tends to increase the water solubility of
the molecule as a 'whole, and the Hquid’ character of the product
~is retained up to the pomt where the polyoxyethylene content is
25 about 50% of the tota'l we1ght of the condensation product, which
' corresponds_ to. condensation with- up to about 40 moles of ethylene
oxide. Examples of compounds of this type include certain of the

. commerc1ally avallable Pluronic (RTM) surfactants,
' marketed by Wyandotte Chem1ca1 Corporatlon
30 - 4, The. condensatwn products of eth,ylene oxide with the
- product resultmg from the reaction of propylene oxide and ethyl-
- enediamine. The hydrophobic moiety of these products consists of
the reaction product "of ethylenediamine - and excess propylene
oxide, the m'oiety.__ having a molecular weight of from about 2500 to
35 about 3000. - This hydrophobic moiety is condensed with ethylene
~ oxfde to the extent that the condensation product contains from



35 about 3000. © This. hydrophoblc nmoi ety is condensed wi th ethyl ene oxide
to therextent: that the condensation product contains from =~ -20- about 40%
'to about 80% by wei ght of pol yoxyethyl ene and has a nol ecul ar wei ght of

fr om about 5, '000.to gbout 11,000 Exanples of this type of "nonionic
surfactant include certain of the conmer- cially available Tetronic
conpounds, rarketed by Wandotte Cheni- 5 cal Corporation. 5. Sem -polar
nonioni c detergent surfactants which i ncl ude wat er-sol ubl e ami ne oxi des "
cont arsfii ng -one al kyl noiety of from about 10,40 18 carbon atons and 2

noi et i €% sel ected fromthe group consi sting g al kyl groups and

hydroxyal kyl gr ouggsgOnic ¥ %bBﬁf’”ﬁdaP by Jwetl 9b6¥“ 1yt ha
wat er - sol ubl e phospﬁine oxi.des q on1aBout
10 to 18 carbon amgheculan ‘Eehﬂﬁteqf éEO%@b@%t édOW dm thgl oeorféﬁaQ'P]% off

th m; g;ggpa/a ?2? gmif 9% oippal 6¥! n&iﬁﬁi’écgﬁ;’fgléﬁhﬁnﬁgﬁ’éﬂ@ eptdin o?otﬁecéérﬁﬁ?-
Shout 167 10 to eaathy puR abdRLleant omBose) arkehed o byandatte Sy
sisting of algyl azall Corgoradiahkyl noieties of fromabout 1 to 3 carbon

t Pr ef d | f - A
axide det or gent surf adbancemhag i Tndif HRbrott, e etard WhiERD 1AER
[err] is an alkyl watgrdﬁokgtdlekmme)ro:aideyl Cpm'mymng;rmm adkyhi moigtys afhefironf
contai ni-ng from abguis §ot alb%‘&rbﬁ O%??%dah%et?es Isg18cted {%n?"cﬁeogroup

hydroxyalkylene group, contai hnin ons or m Xt
thereof x is frofeesisgingalt ay(yiaaaol@écwq @mowg"sﬂ areyps PnWaﬂe&yfmomw

Qap cont ai nimg flrt?dnaboﬁ’@ Fertion3aBéhs ; ﬁ@treboglonmmmsm@bx&lésybemﬁm-
|

e gro cont ai,n ne t ab h e,o Th
groupsgcaﬁpbe atté@l éb E} mo1e l%?om an&é B toxig OUpatoms S%d 2

moieties se1ected from ‘the group cons1sting of alky! groups and
hydroxya]ky1 groups containing from about 1 to 3 carbon atoms; and
water-soluble sulfoxides cohtaining one alkyl moiety of from about -
15 10 to 18 carbon atoms and 4 moiety'selected from the group con-
o sisting of alkyl and hydroxyalkyl moieties of from -about i to 3
carbon atoms. N
~ Preferred sem1-po1ar nonton1c detergent surfactants ‘are the
- amine oxide detergent surfactants having the formula
20 _ S
0

N o - a3tant .5
o Rt

. 25  wherein R3 is an alkyl, hydroxyalkyl, or alkyl phenyl group or
mixtures thereof'containing from about 8 to about 22 carbon atomss;
R4'is an alkylene or hydroxyalkylene group containing from 2 to 3
carbon atoms or mixtures thereof; x is from 0 to about 3; and each
R5 js an alkyl or hydroxyalkyl group: contain1ng from 1 to about 3

30 carbon atoms or a polyethylene oxide group containing from one to
about 3 ethylene oxide groups. The R5 groups can be attached to
each other, e.g., through an oxygen or nitrogen atom to form a
ring structure. |

Preferred amine oxide detergent surfactants are C10 C18 alkyl

35 dimethyl amine oxide and Cs-clz alkoxy ethyl dlhydroxy ethyl amine

oxide.



each other, .e.g., through an oxygen or nitrogen atomto forma ring
structure. Preferred-am ne oxide detergent surfactants are [err] alkyl 35
di net hyl ami ne oxide -and [err] al koxy ethyl dihydroxy ethyl am ne oxftde.
 -21-- 6. A kyl pol ysaccharides disclosed in US-A-4565647- havjng a:hydr ophobi c

group containing fromabout 6 to about 30 carbon atons, preferabl y from
about 10 to about 16 carbon atons and a 5 pol ysaccharl de, -e.qg. a.
..polyglycoside,~ hydrophilic group con- t ai ni ng from about [err] to
about 10, preferably”from about [err] to=gPout 3, nost preferably from,,
about ‘1.6 to about 2_7 saccharide units. Any reducing saccharide \u
containing 5 or 6 caﬁboﬁ &memhbmdﬂedisdo'ed glnum;aeu@ahact CH‘aQ:iﬂgda

| | t h
e oo TPl ytof e ghun S4RAthIMY SHohOianhlE 450 WEgu} B\ catbon
positions thus g?tﬂ“ﬁg @P%jgleﬁ@:@é'e fyemgabeid: dﬁetasahmtoslédcanbm gﬂtomssanue o
gal ac- tosige.) poTyﬁddhh?fdﬁ‘%CCélfyr.',d% bm_%l B17ER 18, ﬁ‘!@ropgil??év‘@iguﬁ hgﬂ.&”

position of theadltlo (a.:‘:#
6 positions on l"H?gec 8F'n§ ar Qﬂﬁt@- Op‘@f&mhi!yfm!h@bbutsli to

deésirably, ther eboacl:\ de mspobyaﬁdﬁbhnefmmxasl@tcuamtd, o&gyurigztﬁe %a@,r LRPRPLI C
|

' dth Th | k
o hl oo oxi de. ml‘ﬁ?yacﬁ“ r“*ﬁ?%%ﬁ?@ﬁf@?ﬁ&ﬁgaﬁ%g & §1%a7Pon gatamscan
either saturat g usedo®.g9.ug Eatgﬂaclbomcdlﬂdgalamb RrmbtetiesNka I’Hé‘lg
from about §ot 0 sghetftutéd P?Ffﬁ’ié‘bﬁ'bbc& xﬁ'&’l%‘éri a@ﬁﬁgé)mtl]é{t 3803{,,& ro-

atons. Preferabl Ko the al k group~1s ‘& strai

group.. The al kPhoR; Lﬂfoﬂan‘éoﬂtﬁﬁ‘ﬂ‘edpatotbeh dr3xy4|ret|q:).s positdons hthus
pol yal kyl eneoxi gévirpianghisddse oo Eyaﬂaé'ibshoaé’l%bséé) tooﬁegﬁ{ﬁ'ﬁlglﬁle i gallgc.s-

o 5ot U RREIALYY the SHEGIERI NG bondey o0 hebiey the one
tetradecyl, . pepositdonl of tWadddﬁqnalhemtﬂﬂeNé urﬁ@@dand the 2-, 3-, 4-
' 15 and/for 6 positions on the preceding saccharide units. .
Optionally, and less desirably, there can be a po]yalky]ene-
oxide chain Join1ng the hydrophobic moiety and the polysaccharide
mo1ety ~ The preferred alkyleneoxide is ethylene oxide. ~ TypicaI'
. hydrophobic groups include alkyl__groups,' either: saturated'-or
20 unsaturated, branched_orlunbranched containing from about 8 to
about 18, preferably from about 10 to about 16, carbon atoms.
Preferably, the alkyl group is a straight chain saturated alkyl
group. The alkyl group can contain up to 3 hydfoxy groups and/or .
the polyalkyleneoxide chain can contain up to about 10, preferab]y -\~)_
25 less than 5, most preferably O,'alkylenedxide.moieties. Suitable

- alkyl pblysaccharides_ are  octyl, nonyldecyl, .undecy]dodecyf,

- tridecyl, tetradecyl,  pentadecyl, . hexadecyl, heptadecyl, and
octadecyl, di-, tri-, tetra-, penta-, and_hexaglucosfdes,'galacto-
sides, lactosides, glucoses, fructosides, fructoses, and/or

30 galactoses. ~Suitable mixtures include coconut alkyl, di-, tri-,
tetra-, and pentag]ucos1des and tallow alkyl tetra-,. penta-, and
- hexaglucosides.
. The preferred a]ky1polyglycos1des have the formula .

o .l
35 . R O(CnH2 no)t(glycesyl)x



octadecyl, di-, tri-, tetra-, penta-, and hexagl ucasi des, gal acto- sides,
| act osjedes, g@glucoses, fructosides, fructoses, and/or 30 gal act oses.

Suttabl e m'xt ures include coconut alkyl, di-, tri-,. tetra-, and
pent agl-ucosi dés -and tal |l ow al Kyl .tetra-, penta-, and hexagl ucosides. The
_preferredal.kyl pol yglycosi des have the fornula [err] - 22 - wherein R2

Is selected $romthe group consisting of alkyl, alkyl- phenyl
hydr oxyal kyl , hydroexyal kyl phenyl, and m xt ureszzt her eof in whi ch t he al kyI
groupsygcontai n from about 10 to about 18, pref%r~ ably from about 12 to

~about %4: carbon atvﬂfégeiﬁ‘ R 513 ﬁlfeéted)rf?‘fnﬁrthe gr%uf%%sb%ftﬁr\% of fa'i S roﬁ‘Y]-

about 10, preferabl rom | preferab

about [err] to abOLR eB.Y‘ﬂﬂ%’r%)@ﬂEthIWdf'?%]bbmﬁ"ﬂﬁaﬂé Bixdyres theregcin

gl ycosyl is prefer arhimhdﬂfé wdylf rg@amsﬂ %@ﬁﬁiﬁn fF&n l@be@arm ltbeﬂsbuftowplﬁéﬁer-

e n o scose. 10 Ay EPIACKREY 12 0 RRas Yo, Sl atbity Aols 4R 7 Prerer-

(attachnent  at 5t he ab]yozg tti msl)fromTthd:oaalhbutl ¥0alpreferably|0uand danfltdnemibtn

attached between t@%’oﬁ 11@0 paﬂa}&dgg,ﬁlﬁ Q{ozﬁeq? gog‘l“y&&sgl %“7 P'% gﬂ :
h Tergbly.

4- and/or 6- position, pre’f %/ 2-posi t'on
aci d ani de deter gerfiropuabioutt zlnﬁs thabout) 2.7 f'Bre glgcosytulis: pqeéarybmaeeived

R6 is an al kyl gro 0 ng lds 2 f _
from about 9 to abmgl liecoglra{aorfd?%rf‘g Eh%saé%o %g’?egé]géﬁlg rom e

group consi sting ofP na ‘GI'D "-‘alﬁ@we Eirstpandy ghen yareiad wity qlucese,
where x variesfr Omtﬁbos@urﬂcet @fmbs@ tBr eoen e hiao@@de (@'&&Chlﬂéﬂt at the

?gob'poganglm gﬁfd es. %83&‘?1‘082? e éﬁr pﬁ%ﬁp@ y%:?y n%n?gé dceasn tﬁen be attached
: between their l-position and the preceding g’lycosy'l units 2-, 3-,

4- and/or 6- position, preferab]y predominately the 2-position.
- 7. Fatty ac1d amide detergent surfactants having the for-
15  mula: .

S
R""NRZ

_ wherein R6 is-an a]kyl group contammg from about .7 to about 21
20 (preferab1y from about 9 to about 17) carbon atoms and each R’ is
"se'lected from the group consisting of h_ydrogen, CI-C4 alkyl, CI-C4
' hydrqualky'! and _(C2H40)XH where x varies from about 1 to about
3. ' _ :
- Preferred am1des are Ca-(:20 ammonia amides, monoethanol-

25 'amxdes, d1ethano!am1des and isopropanol amides.

| 'B; Anfonic Surfactants
Anionic surfdctahts suitable in detergent compositions of the
preseﬁt {nvention are genera11y disclosed in U.S. Patent 3,929,678
30 to Laugh11n et al., issued December 30 1975 at column 23, line 58
through column 29, line 23.
Classes of anionic surfactants 1nc1uded are:
1. Ordinary alka!i metal soaps such as the sodfum, potas~
sfum, ammonium and alkylolammonium salts of higher fatty acids
35 containing from about 8 to about 24 carbon atoms, preferably from
~ about 10 to about 20 carbon atoms. o e '




Ani onic surfactants suitable in detergent conpositions of the present

| nvention are generally disclosed in U S. Patent 3,929,678 30 to Laughlin’
et, al . » i ssued Decenber 30, 1975 at colum 23, line 58 t hrough col um 29, -°
line 23. O asses of anionic surfactants included are:r 1., Ordi.,nary al kald

- metal soaps such as the sodium potas- sium amonium and al ky] ol anmdni um
salts of higher fatty acids 35 containing fromabout 8 to about -24 carbon
atons, preferably from about 10 to about 20 carbon atons. -23- 2.

. Water-soluble salts; preferably the al kaki23®tal, amon- lum and g

al kyl ol ammoni-um "salts, of organic "sulfuric react I on products ha%ng

in their nolecul ar2 stﬂamer-tsoéubbm sa&tk,ylpregemmyctfm altkahi retaly, adrmgh- 10

to about. 20 car ni ul ro =
group. (Include i WWL{H s%ﬁfhe %gg tfé#%’rﬁ ac?&%ﬁ%ﬁ ' .
Exanpl es of thily H@tﬁ) b#VH\ﬂr ottt cthajrt amqlenubararetmmuaedaumadm Qraspr um

al kyl" sul fates ccﬁﬁtamr@ IFvorh NibRAL OfY %msso@ef zoukaﬂron 'aE&né %dhhgl.ﬂﬂfo N

al-cohol s C8- Cl1§ ,car bo C as t by, re ucr ng

the' gl ycer iPdes 31d QTIStﬂa/fBF'}‘bGEéﬁ’rLEStSTI?"’&Hd tﬁ@clﬂﬂﬂdu &lﬁ Ferasalkpl
al kyl benzene suisf ¢hataikyl rpostiiom dfhecyatl gyd;ulgr up contains from about 9 to

shou 35" carbon ot o 1 S L LA She BSOSO D
Espe- 15 ci alanﬁ potassibim adkyl |sul€atesst esapeglialbhahosalobyahmdzbyesﬂfat-
s from about 1 9‘3“"’%2%%%?6‘8?%%"“{1%3CSLCC”%X%"@ JErt L Sch OaF? wdke "
surf act ant 30of Rnéducad by reducing thekgl .Y%‘ﬂ rﬂfoHtOU 90I¢Qﬂ089t oil; and _ _
particularly ”t‘h%e s'oﬂu\ﬁﬁ“ﬁﬁﬂtﬂﬂ:a?.ki‘uﬁ Aky1béHzane %Qﬂfﬁia'lésfﬁﬁ”%bﬂ‘r't thd 10 -
e pol yet hovy BIRE! L8EA4R cOREaAnss %’r%nfr%@ 8'Fo; Bhailodd carbamcatome in|
pol yet hoxyI&3K¥! ¢ S t EQ %cﬂ&ﬁf"éte _
noi eti es pref erstlahi/ght chain or branched chain conﬁgurat‘ion. e.g., those of the -
type described fn U.S. Patents 2, 220,099 and 2,477,383. Espe-
15 cially valuable are linear straight chain a'lky'lbenzene sulfonates:
in which the average number of carbon atoms in the alkyl group is
from about 11 to 13, abbreviated as cu-clzms '
Preferred anijonic surfactants of th'rs type are the a}kyl
po!yethoxy'!ate sulfates, part1cu'|ar'ly those in which the alkyl
20 group contains from about 10 to about 2_2, preferably from about 12
to ‘about 18 carbon atoms, and wherein the polyethoxylate chain’
contains from about 1 to about 15 ethoxylate moieties preferably
from about 1 to about 3 ethoxylate moieties. These anionic
detergent surfactants are part1cu1ar‘ly des1rab1e for formu'latmg
25 heavy-duty liquid laundry detergent compositwns.
Other anionic surfactants of this type include sodium aTkyl
glyceryl -ether su'lfonates, espec1a'll,y those ethers of higher
" alcohols der1ved from. tanow and coconut oﬂ, sodium coconut oil
_ fatty ac1d monog'lycende su‘lfonates and su'lfates. sodium or
30 potassium salts of alkyl phenol ethy'lene oxide ether sulfates:
containing from about 1 to about 10 units of ethylene oxide per
molecule and wherein the alkyl groups contain from about 8 to
about 12 carbon atoms; and sodwm or potassium sa1ts of alkyl
ethylene oxwde ether sulfates containing about 1 to about 10 units
35 of ethylene ox'rde per molecule and wherein the a]kyl group con-
tains from about 10 to about 20 carbon atoms, © T



fromabout 1 to about 3 ethoxylate noieties. These ani oni c detergent
surfactants are parti cul ar y desirable for formulating 25 . heavy-duty
liquid | auridry detergent conpositions. O her anionic surfact ants of this
type irclude $odium-a}kyl- gl yceryl ether sul fonates, especially those

et hers of “-hi.gher al'cohols derived fromtallow and coconut oil; sodium
coconut oil f atty acid nonoglyceride sulfonates and sul fa't es; sodium.
or 30 pot assium salts of al kyl phenol ethylaggne oxide ether sulfates

cont aiging from abdut i to about 10 units of ethyl ene oxide per nolecul e
and wherein the al kyl gimpsinchmai rér eatembeulut et Gadtouof 1esteasbof alphas,

d sodi d h f
cont o ni ng about 1 G Safty, B0, cERERSATRT (S (b Lt 20" Bl gtoms
and wherein the al Ky the fapty a¢idigroup &ncbiﬁrmbehouu(l to lé’ocmboaoatfmsbbm the
at ons. - - est 34§roﬁ-sqvawﬁi§bdﬁs'1ear§afl\t@t oF %Qhewaaysﬂktaﬁeoi-sﬁm%ﬁé

of al pha- sulf nat ed T at a ontalnin rom about 12 arbop atons.
inthe fatty alid deddp %ﬁy'aaafma] gfﬂhla 9“?% to % sarpben éttﬁﬂ% mt gﬂé‘é‘ t @oup
gr ng, wat e][ sol gg'&dsﬂ'dm? about-ony Q?Muﬁ'Z@'&tﬁrﬂorﬁla'tﬁﬁs‘"m %he aﬂmﬁsmbetyt

contai nin rom abq n_ato e ac a m abou

9 to abou'? 23 car bﬁk&foﬁéernsﬁég FR)‘l"@t ?wwﬁwgﬂgf" gﬂl'f%@gg atoms
cgnt ai ni ng ;Bom ?bdnt thd afl ky P @roep hmd fatommabout 1hto 30kndlesr ofiethylenkr oxfde;
about 1to nol e r -
sul f onat es cont ai n?'ralgé?%tc??nxgﬁ%éta ?ﬁgzq)? oY‘@{ﬁ. sgﬂtog'g!‘g% C%Q?%‘r@‘g rfﬁn‘ dbout 12
bet a- al kyl oxy aPkate &4icashen atonsnvat hetg-atkytoxhadkane sulfonades nentaining

' n { he al kyl group f%ﬁ beo%‘ ?%U?» carbén ?a(nl.oﬁi‘ri*ho@h Fﬂsgg’oﬁ'?&a'eg?&eabout 8

iety. 3. Anionic p e surf actants
sucm namates. 15 Ct °A£€WGF§‘P’?@ %?f&c?%taé NPpHB MC surfactants can be
broadly described as al3.phAtionic phasphate surfactants.

. 4, N-alkyl substituted succinamates.
K : C. Ampholytic Surfactants : |
Ampholytic. surfactants can be broadly described as aliphatic
~ derivatives of secondary or tertiary amines, or aliphatic deriva-
tives of hetefocyclic Secondany énd tertiary amines in which the
20 aliphatic radical can be straight chain or branched and wherein
~one of the aliphatic substituents contains from about 8 to . 18
- carbon atoms and at least one contains an anionic water-solubil-
fzing group, e.g. carboxy, sulfonate, sulfate. See U.S. Patent
. 3,929,678 to Laughlin et a] issued December 30, 1975 at column
25 19, lines 18-35 : for examples of -
~ ampholytic surfactants. S .

" D. 2witterionic Surfactants

Zwitterionic surfactants can be broadly described as deri-

30 - vatives of secondary and tertiary amines, derivatives of hetero-

cyclic secondary and tertfary amines, or derivatives of quaternary

;ammonium.-quatefnany phosphonium or tertiary sulfonium compounds.

See U.S. Patent 3,929,678 to Laughlin et al., issued December 30,
1975 at column 19, line 38 through column 22, line 48

S ~ for examples of zwitterionic surfac-

~tants. S h '




derivatives of secondary. or tertlary am nes, or ali phatlc derlva- tives of
‘heterocyclic secondary and tertiary am nes in which the 20 " ali phatic .

radi cal" can be straight chain or branched and wherein one of the ali phatic *
substituents contains from about 8 to 18 carbon atons anqg at . east one * :

" contains an anionic water-solubil- izing group, e.g. carhboxy, sul fonat e,

sulfate. See U.S. Patent 3,929,678 to Laughlin et al., issued Decenber 30,

©19.75 at colum 25 - 19, lines 18-35
. for exanples of anphol ytic surfactants. E%SZWI'['[EI‘I onic Surfactants ..

Zw tterionic surfactants can be broadly destri bed as deri- 30 vat i v of

secondary and. tert I ary -am nes, deq_l véy 1‘6&& %Lr ShEs cyclic secondary and

tertlary am nes; or derlvatlves m quaternary Lt
phosphoni um or tert%f'rwégl synfagtantipsandissedey, Mclpdedniing detergard o .

tgrgglnl gzet | ?'neco sgiﬁ@nwrmerpﬁé%enwi?rﬁeah&p' U%t%@le'dﬂﬁgﬁ'& tshvw
zwitterionic su‘?af" - ’P&P&‘%e the Eﬁatel’_f"amta?mﬁﬂmsﬁf‘r%&cttéﬂf§ gﬁen(gm@e .

surfactantg caformalado be included - “-det ergent conpositions of the

nt in I I h
ngtsgp;a'r SVEQHTSR umSUISL??agpzm'gj miﬁg @EQS@LS fi)p‘r:mrge [Ear(ra] wher ei n
[err].is an.alkyl or al kyl benzyl group having from about 8 to about - 18

- carbon atoms iR, 'i‘@u‘?"l{zyllscm'a]ﬁk ?a&h a'i%(]f Sbeﬁg*le‘btrsgpt]iﬁvmérﬂ(am aBﬁ\ﬂRB

group con5|st|n

 selected from t%aga%ﬂ%snebm ia gms)ffn[ éh?]ﬂilkl{}/IChq'léquam}‘dRoxiﬁ sellegted

\tzﬁnzyl rRléog froUCI tHeeS ghaUpTedcomsisting Ni b8  Lhwen,chyo, R geRsomcH i.err]u
erern CﬁnE(H(}ﬁf(Bﬁf Or---(:l-IZCHZCH2 s and mixtures thereof; each R
se‘lected from the group consisting of Cl-C4_- alkyl, cl'-c4. hydroxy- '
alkyl, benzyl, ring structures formed by joining the two R4
groups, -CHZCHOHCHOHCOR5CHOHCH20H wherein R® s any hexose or
15 hexose po'lymer havmg a molecular weight less than about 1000, and
hydrogen when y is not 0; R5 is the same as R4 or is an a‘lky1
- -chain wherem the total number of carbon atoms of R2 plus R5 is
not more than about 18; each y is from 0 to about 10 and" the sum
. of the y va1ues is from 0 to about 15; and X is any compatible
20 . anion. : - ' o _
Preferred of -the above are the alkyl quaternary anmomum
surfactants, especially the mono—]ong chain alky? surfactants
- described in the above formula when R5 is selected from the same
groups as R4 The most preferred quaternary ammonium surfactants
25 are the chloride, bromide and methylsulfate . C8-C 6 alkyl tri-
methylammonium saTts, Cg-Ci6 alkyl di{hydroxyethyl)methylammonium
salts, the (:8--(:16 alkyl hydroxyethy'ld1methy1amomum slats, and
(:8-(:16 alkyloxypropyl trimethylammomum salts.. Of the above,
decy) trimethylammonium methylsu'lfate, lauryl ~trimethylammonium
'._-_3'0 chloride, myristyl trimethylammonium bromide and coconut tri-
methylammonium chloride ‘and methy'lsu]fate are particularly pre-
ferred.

_ Detergent Buﬂders
35 Detergent compos1t10ns of the present invention can optmna]-




15 hexose pol ymer having a nol ecul ar wei ghtl ess than about 1000, and
hydr ogen wheny i$ not O; [err] is the sane as R4 or is an-al kyl, chain
wherein the total nunber of carbon atons of [err] plus [err] is not nore
t han about 18, each y% is:fromO0 to about 10 and the sumof the y values is
fromO tg. about” 15; and X is any conpat.ible 20 anion. Preferred of the
above are the al kyl quaternary amoni um surfactants, especially the
mono-1ong chain alkyl surfactants describ in the above fornmula when
[err] gissselected fronrthe sane groups as R4.*. "The nost preferred

quat ermery ammoni Hp %‘dfré?fstea%érg%ﬁif %nhom I&Ef’ér’q%t ?rfﬁ'aqe% E&dassist in

net hyl sul fate [er
di (hydroxyet hyl) mimrahﬂmrdm%mgrolt heT[reaer pudldeys can compﬂse from 0 to

(71 et hyl Qﬁlrﬁ"n?ﬁt L ook By Pt B tﬁ%LFbmﬁ“rsFﬁ*e‘?"ip"’““ incuded, these
met hyl sul f at e, %f’e"st *Péfﬁllfyarﬁi’ﬂ'ﬂrlﬁﬂ P thiori déﬂ% ght of the .

tri Lﬂelt hy: ?mmm umdetteogarrtle canbSIttmnnUtBudil‘lltl -lfqutihylﬁdrrmmatﬁnnshl preferabig
~methyl sul fate-are cu y pre rre i

Det er gent conposi tﬁp@hbso% f?h'h pr esem %anent Pg{-‘fc@%eé%et# hgﬁ er w!%le tﬂﬂt
conpri se i nor gani granutaryfioroulidieny qreferablgecemprisastiant i n nilertd

har dness control . %erﬁf @qbﬁgq{s&%tcm%fe fromO to 80% by wei ght of

the conposition: burl ders typical Iy conprise up '
60% by wei ght of the 5Suitahle edegementcbuiaugrsrmﬂudeﬁmsrta Hr@uaaumfmm-

formul ations 1pref@rabioh. esaerrarn'gaema‘tre?ms havin fglehé Formula: 25% detergent
-buil der while built-granular formnulations preferably conprisé from :

10 TC 50% by wei ght detergent builder. Suitable detergent builders include
crystalline al um nosi I i - 1Ra_[(8305) i"¢(8i0)C mat eri al s having the
formul a: [err] -z 22 Oﬁéyhﬂlb@e |
_ whe_rein zand y ar_e at lTeast about 6, the mole ratio of z to y is
15 from about 1.0 to about 0.5; and x is from about 10 to about 264.
" Amorphous hydrated ~aluminosilicate materials useful herein have
- the empirical formula

| Mz(zAiozfys'ipz)
20 - |
S wherein M is .sbdium, potassium, ammonium or substituted ammonium,
2 is from about 0.5 to about 2; and y is 1; this material having a
nia_gnesium fon exchange capacity of at least about 50 milligram
. equivalents of cacos' hgrdness per gram of anhydrous aluminosili-
25 cate.
The aluminosilicate fon exchange builder materials are in
hydrated form and contain from about 10% to_about 28% of water by
' wefi_ght if _cryStaliine', and potentially even higher amounts of -
~ water if amorphous. Highly preferred crystalline aluminosilicate
30 don exchange materials contain from about 18% to about 22% water
" - in their crystal matrix. The preferred crystalline aluminosili-
' cate ion exchange materials are further characterized by a parti-
cle size diameter of from about 0.1 micron to about 10 microns. .
Amorphous materials are often. smaller, e.g., down to Tless than
' '35 about 0.01 micron. More preferred ion exchange matema'!s have a



wherein z and y are at |east. about 6, the nole ratio of z toy is 15 from
about” 1.0 to about 0.5; and x is fromabout 10 to about 264. Am)rphous .
hydr at.ed al um nosilicate materials useful herein have the enpi ri cal ‘formJI a’
‘[err] 20 wherein Mis sodi um pot assi um anmoni um or substituted anmoni um

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

magnesi um i on exchange capaci ty of at Ieast about 50 mlligram equtval ents
of [err] har dness per gram of anhydrous alum nosili- 25 cate. The

.alium nosi |l i cate Ton exchange builder matecig¢s are in hydrated form and-.
contai n from about 10% to about 28% of water by weight if crystalline, \1! d
potentially evenpantgbbe sizrind iemetemaotr firém anabopltods2 Iniighory poehboutds

Coloto mboat 2o {LIpht! TIhE n chdfliEre IRy lRk Bty 8?@@%%9{%??
al um nosi | i - catmntdoiemner@um@emfaasgm fan telxehartgeamatnrérau z3sl deten-
parti- cle size ﬁn@ﬂeﬁfrc eﬁfﬂﬁhf%ﬁy@iéﬂmtg&ﬂﬂq&é’s afiehta ﬁarf%‘gcéﬁ@ &,

Anmor phous naterials are o ten sna to less t '
0.01 micronb MWETpsearic: deteowinationngiiliaing i a scanningaelectron migrorci e

si ze di Flmi‘t er Ogsédpém ﬁboelﬁys(taﬁ Tﬁe%ﬁihmb@fﬁ*éﬁt'é i%n”é#‘c’lﬁﬁge ma'gbﬁiél%r Href
RIS B g e e RECE P X
t echni ques such capacity, ewhdghl és &t leastcrabsobdp200 dwgereanlvﬂent wifi IOatOgg a
soanm g e ot L ChBRURSERE: of IR LES TN e el

“ion exchand@ cmsdss yandywhieh igengrallyads imdie powengf ﬁq:m whowth 308f mgeru

-\g/at er. hardness/ guq 9& atd”&‘bﬂﬂﬁ'iﬂzcﬁi & ecg?gw'ﬁ{ee 'lﬁ‘tﬂi ﬂﬂfa\t@r 96R éﬂ:hange

asis, and whi Cr}ua er Is are i‘P] further ghaorfac]ter?ime tge'?r rTga'lciurl ‘fon
- exchange rate which is at least about 2 grains ca*t lgaﬂonlmin-‘
.' ute/gram/ga'llon of a'lummosi'hcate (anhydrous basis), and gener-
15 ally lies within the range of from about 2 grains/gallon/min-.

- ute/gram/gal'lon to about 6 grams/ga'lIon/mmute/gram/ganon, based
on calcium fon hardness. Optimum aluminosilicates for builder
purposes exhibit a calcium ion exchange rate of at Teast about 4
grains/gallon/minute/gram/gallon.

20 The amorphous aluminosilicate fon exchange materia'ls usually
have a Mg exchange capac1ty of at Teast about 50 mg. eq.
CaC03/g. (12 mg. Mg /g ) and a Mg exchange.rate of at Teast
about 1 gram/ga'llon/mmute/gram/ga1lon. Amorphous'materia'ls do W/
not exhibit an observable diffraction pattern when examined by Cu

25 radiation (1.54 Angstrom Units). o

' Usefu'l a'lum1nos1hcate jon exchange materials are commercxal-
ly avaﬂable._ These aluminosﬂlcates can be crystalline or
amorphous in structure and can be naturally-occurrmg a'lummosﬂ*l-
'_'cates or syntheticaﬂy derived. A method for producmg alumino-

'30_ si'hcate ion exchange materia'ls is d1sc'losed in U.S. Patent

o 3,985 669 to Krummel, et al. issued October 12 1976.

. . Preferred synthet1c crystalline
. alummoszhcate jon exchange materials usefu‘l herem are available
| _under the desrgnations Zeolite A, Zeolite P (B), and Zeolite X.

35 In an especrany pre_fe_rred embodiment, the crysta‘ll'ine alumino-

silicate ion exchange material has the formula . -



eq./g. to about 352 ngy. eq./g. The alumnosilicate ion exchange naterlals
are; stitl*further. characterized by their calciumion exchange rate which is
at | east about 2 grains Ca /gallon/mn- ute/gram gallon of .alum nosilicate
(anhydr ous basis),. and gener- 15 ally lies within the range of from about
2 grains/galton/mn- ute/gram gallon to about 6

grai ns/ gal | on/ nf nut e/ gram gal | on, based on cal ci um i on har dness. Cptinum
alum nosilicates  fof builder purposes exhibil a calciumion exchange rate
of at [|Bast about 4 gralns/gallon/n1nute/gra gal lon. 20 The

armrpho"‘é al um nosilicate ion lly have a My
exchange capacity of at |east gﬁﬂ@?ﬂ%) tﬁ’dézlzsj[ gﬁi / Q. (12,rrg. [err]
/g.) and-a My exchange rate of at '|east about 1 '

gl gai | on i nuLRLEEATAOR It an6E'N9H SuETE o, hpeita n%f 23N Ryt an

observabl e dlffractlon attern when exa ation (i.54
Angstrom Units). Usef QTuﬁi‘#ﬂiﬂﬁﬁl efit éetﬁmeéﬁd&h@ﬁ‘déeﬁ%t@ﬁ yde Lhe various .

comercial- |§ awatéﬁisb!?uble Tfmsn and 110 Sdntriof finP Sor C80bs tidutéd Y amdrfuie
-or anorphous in st ure an c? Spgqatt ural IJ{'\ occurr| ng alu osili- cates

of synthetically & ?? aes’ A PR &3» od RNOSBNANALRS no- PEAYPhOSPNORALES,
i on exchange mat eartsunates s gibichessd borates) S owhgﬂmxysamﬂﬁt%,q polyace-

cryotal fine arumi FOET ceapofdfiteds hgﬂé%ﬁy@%&?@ﬁg& ! Prifeeiid ope the
avai | abl e under t Btkaldeetalat eopeciztty sodium, Faldisi of ﬂhE(&Qoveand Zeolite X
35 ~In.an esggciall yS@ﬂ?fﬁrcr Fsé%@hedém%mm ﬁl‘iéé%ﬁ‘{é 'Hﬁ?}&éﬁ@a?@ sodium

silicate ion exchan eria
wherein x is fronRBRatassiumteirodyphasphatere yeanhpsehasas wymerweme Res

of detergency bui haefry 'aﬂCdégGL@etb? Belymev$zation YR Erons GdbidRlte 6 w kA, and
metal, ammoni um or sugst i,t yted E ni umfph0§§ ﬁt ﬁb tepoé‘}/ﬂi& hat es th
phosphonates | gt es| xamp es of polyphosphbna are 'the
sodium and potassium salts of ethylene-l,l-mphcsphonic a_md, the
15 'sdd'ilum'a'nd potassium salts of ethane 1-hydroxy-1,1-diphosphonic
acid and the sodium and potassium salts of ethane, 1,1,2-triphos-
'._phonic acid. Other phosphorus builder compounds are disclosed in
U.S. Patents 3,159 ,581; 3, 213 030; 3, 422 021, 3, 422,137; 3,400,176
and 3,400,148. ,
20 Examples of nonphosphorus, inorganic builders are sodium and
-~ potassium carbonate, bicarbonate, sesquicarbonate, tetraborate
decahydrate, and silicate having a mole ratio of Si(l2 to alkali

R . metal oxide of from about 0.5 to about 4.0, preferably from about
1.0 to about 2.4. : : |
25  Useful water-soTuble, nonphosphorus organic builders include

the various alkali metal, ammonium and substituted ammonium
* polyacetates, carboxylates, polycarboxylates and polyhydroxy-
. sulfonates. Examples of po‘lyacetate and polycarboxylate builders
. " are the sodium, potassium Tithium, ammonfum 'and . substituted
- '30 ammonfum salts of ethylenediamine tetraacetic acid, nitrilotri-
© acetic acid, oxydisuccinic acid, melhtic acid, benzene polycar-
S box_y'lic acids, and citric acid.
' ‘Highly preferred polycarboxylate builders are disclosed in
U.S. Patent No. 3,308,067 to Diehl, issued March 7, 1967.
35 Such materials include the water-
soluble  salts of homo- and copolymers of aliphatic- carboxylic



carbonates, silicates, borates, polyhydroxysulfonates, polyace- tates
car boxyl ates, and pol ycarboxyl at es. Preferred are the alkali- netal,
especial |y sodium salts of the above. 10 Speci fi-c exanpl es ‘of
i'nor gani ¢ phosphate bui'l' ders are sodi um and potaSS|un1tr4polyphdsphate
-pyrophosphate, polyneric netaphate having a degree of polyrerizati.on of
from-about 6 to 21, and orthophosphate. , Exanples of pol yphosphonate
buil ders are the. sodium and potassium salts of ethylene-1, |-d|phOSph0nIC
.acid, the 15 sodi um and potassium salts of ethane

1- hydr oxy- | , 1- di phosphoni ¢ acid and the sod%m and pot assium salts of\‘f

et hane, 1, 1 2-triphos- phonic . acgid: h phosphorus buil der ¢ npounds are
di'scl osed in U. 8¢ g%t%’ﬁB@% mad g1 %Safigl %PS%!R)“B 42@5@9‘1’”‘:332%5 fyparic

3,400,176 and 32¢00, &¢0nifit acid, ciﬁmwe.e%ce& dHINREE BAEMET onil & Aedd(i C

bUI lders are sodium p b bi.car bo arbgpat e,
tetraborate decahydr @gr %ﬁﬁ'}l“?l éﬁ?fé‘“ﬁafﬁ'ﬁg %rbr?&iyg {%{ %’Egﬁﬁ@ge g'gﬁ"kal i
met al oxi de of fcﬂomdabimtu S.5Patendth3y723,332 po chiztbligsied Narichu28] . 1923
about. 2.4. g5 Useful wat er - sol ubl e, nonphosphorus organi c builders
i ncl ude the vari-ous al kal i metal ,._amoni um and substituted anmoni um -
pol yacetates, car bomharé§ef5b|%&dmsx9ratso§1m@npomqmyaimyarmmwle-s

Exanpl f pol d
po?ggsﬁﬁ mo |Pf WRGRE 1Re &N wbawe@ﬁm,eplkﬁmhwer%ﬁte cfa‘ﬂ@xaﬁ?ﬂkk@%h

ni.u
et hyl enedi ani nek’f’&"r“gﬁeeﬁ%‘CJE?QPE"I‘?FWW%???" °é¥:19ttﬁc Pghr&glbaﬂﬂ%s FEEsWi~c
acid, nellitic ionate,baatmoﬂ)uﬂwépﬂymwktés Atating émdeéllllarrl Qveﬁgﬂltk of

OB ! 5 3 aB5at 2 8Ph Ha abbld 986 0 P eRERSIRT s th s
Such materials ofrmalede arlhydMBdEemtfsMin,b'l methy) etbér Immnathyiadecopol yners of
al i phatic- carboxyl 'Cﬁ:her suiddble 315‘619&%915’1?&5”%%' @h@cﬂﬁyahéeﬁo%gb&@- _
mesaconl c acid, ,fumar]
- Tates dlsclosed in U.S. Patent 4,144, 226, to Crutchfield et al..
L 4ssued March 13, 1979, and U S. Patent 4,246,495, to Crutchﬁeld
15 et al., issued March 27, 1979.

These po'lyaceta'l carboxylates can be prepared by brmging
together under -polymerization co_nd1t'i_ons, an ester of g_lyoxylic
acid and a polymerization initiator. The resulting poiyacetal

. carboxylate ester is then ‘attached to chemically stable end groups
- 20 to stabilize the txolyace’tal carboxylate against rapid depelymeri-
zation in alkaline so'lution, converted to the corresponding sa'lt,
and added to a surfactant. o W
Other useful detergency builder materials are the "seeded
- builder" compositions disclosed in Belgian Patent No. 798 856, :
25 = issued October 29, 1973. :
Specific examples of such seeded builder mixtures are: 3:1 wt.
- mixtures of.sodium carbonate and ca'lcwm_carbonate ‘having 5 micron
particle diameter; 2.7:1 wt. mixtures of sodium _s_eSquicarbonate
~ and calcium carbonate having_'a.particle diameter of 0.5 microns;
30 20:1 wt. mixtures of sodium sesquicarbonate and calcium hydroxide
having a particle diameter of 0.01 micron; and a 3:3:1 wt. mixture
_of sodium carbonate, sodium a'lummate and calcium ox1de having a
-part'ic'le diameter of 5 microns. ’

35 o Ot-her Optional Detergent Ingredients .. |
Other optional ingredients which can be included in detergent




‘acid, aconitic acid, citraconic acid and nethyl enemalonic acid. O her

bui |l ders .incl ude the carboxyl ated carbohydrat-es dis- closed in U S. Patent
3,723,322 to Diehl issued March 28, 1973. 5 OQther useful builders are

sodi um and pot agsi um car Boxynet hyl - oxynal onate, ' _

car boxynmet hyl oxysucci-nate, cis-cycl ohexanehexatar- boxyl ate,

ci.s-cycl opent anet et r acar boxyl ate phl orogl uci nol trisul- fonate,

wat er - sol ubl e pol yacryl ates (having mol ecul grggwei ghts of 10 f rom about
2,000 £ 0-about 200,000 for exanple), and the copol ymers of mal ei c anhydri de

e ool Yabet ol Yy ESURR1 orBl I oCke PHALeht S dhl a1t Do Y MR cBh font3bFa)
Glutonfleld et ar ariestebhaned, Tavelioor e (fise- ottt 0. 226 dbost 208,
Cru; chf:el,d. 15 - g!nca‘llude 'saMadle\)/Eb’lehglﬁhg k@irﬂ:hs.,’l'bﬂfsacu}:hpfabyliﬁﬁoal_s, soil-sus-
car boxyl ates can .epar ing t ther under_ po i zation
condi ti ons an est eﬁerg]ggl fgggﬁl’c é\éﬂqg’séﬂ?j jgﬁbmfmﬁ?’i zai'?%n fﬂﬁﬁrgf oro.ptiqﬂe :
resul ting pol yacet birighensnsy| geembcides, i pH t adjusaingcagents o (moroetbandlgmine,
st abl e. end groups T | id £ he t ar t |1 1.
rapi d depol yneri - é‘%t?iugn%rﬁhgﬁéa’l %ﬁdé'hgo %gﬁ&e’cg{r:\% r't %gef ﬁeg@?ﬁé %%bﬂ_
correspondi ng sal t12igd agpnda,t pexfunashacfamnic qaféeningef Gompasestyensfatic

bui | der material s @mrbhagentedaddbehel Hfe, conpositions disclosed in
Bel gi an Patent No. 798,856, 25 ' issued October 29, 1973. Specific

exanpl es of such seeded builder mxtures are: 3:1 wt. mxtures of sodium
car bonat e and ¥al ci um car bonat e havi DgtérgentrRormptatiiont e di aneter; 2.7:1

barThcle drameter of 0CETEr FArREN EnoRebd o e BeBhE Si¥iftidns or
sesqui car bonat e arthecgresent Hpsentdiode caumvhe gfoampdir by otaaveintiossdr techniqads,
mcron; and a 3:3:4 gut. b'g" $1dHrg § ﬁfédifh'a‘i?ﬂg}%qp%ﬁpoéﬂ L UfR 3ldtEn3he Bkh
cal cium oxi de having a particl ameter o m Crons. ¢
‘Cther Optional Detd0géatng gde§PEaY-grinterthepresmidant ngixigirent 8 why charc A
- be included insdetdu@engranulation of the ingredients. Granular formulations
' ' . preferably comprise from about 10 to about 30% detergent surfac-
tant, usually anionic. '
'.Liqm‘d formulations embodying the detergent compositions can
- be built or unbuilt. If unbuilt, these compositions conventional-
.20 1y contain approximatefly 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 an alkali metal hydroxide and a
~ lower primary alcohol such as ethanol or isopropanol, and approxi-
mately 20 to 80% water. Such c_ompositfons are normally homo-
25 geneous. single phase liquids of low viscosity (approximately 100
to 150 centipoise at 75°F). | |
Built liquid 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 liquids coﬁventiona]-]y
30 contain 10 to 25% total surfactant, 10 to 25% builder which can be -
| organic or finorganic, 3 to 10% of a hydrotrope system and 40 to
77% water. Liquids of this type also have a low viscosity (100 to
150 centipoise at 75°F). Built liquid detergents incorporating
_ components that form heterogeneous mixtures (or levels of builder
35 that cannot be completely dissolved) can also comprise detergent
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ear Neutrs
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system such as an al Mﬂiillenﬂtealdebdﬁb'eﬁtléiﬁupaﬁ‘ﬂ:t%n&%erth é:@ﬁéﬂt ‘”i"n%ngiorﬁﬁf‘@

conpositions ar e%ﬁS?ggﬁ' {wliuﬂh’d' E’r eg':é’ﬁ'gghg s‘Yaﬁ IEﬁ%h

viscosity (approxbout el

J10Cheyw &Fd particptirdy aﬁuimrd )whéﬁwfdndunat'édi 50
e.

det.ergent co Os'pterﬂ’fﬁ ganfge dg'i]t;'ﬂe Jagﬁ f .s&n%q tig?@elphq #dggppro |

t hat the builder
| i quirds conventi

I's solub I'n the uré=a
"§nfl| 9, 2bout & Snatia cmcerotrzswn ofaframabout thil, téCalicat25%6

bui | der which cap b@eiyhga-m Ga®br |att02@q'pl Cﬂeﬁ- . ﬂ,%%g%;ﬁ\#ﬁg%ﬁg?&%ﬁt e

and 40 to 77% wate

uids of th VI SCOS

s
150 centipoise a %g"r r epzyms s|tia h]tié.Ydéf'@r@@htWeNﬁ%Urnsoﬁ&ﬁnﬁg from set-

15

t1ng.. In such fbrmulat:ons, the wash pH is preferably from. about
7. O to about 8.5, and more preferably from about 7.5 to about 8.0.

Preferred near neutral wash pH ‘detergent formulations are
disclosed in us-a-4561998. These -preferred

‘formulations comprise

20
25
30

- 35

(a) from = 2 to . 60% (preférab]y from 10 to

25%) hy welght of -an an10n1c synthetic surfactant as pre-
viously defined; ' '

(b) from 0.25 to 122 (prefera'my from - 1 to

4%) by we1ght of a cosurfactant selected frmn the group\uj '

cons1st1ng of:
(i) quaternany ammonium surfactahts'having the fbrmula:

R0R%) I (on3) RN

§-1 feam bayt Boto -
.

M

m

'wherem Rz, each R3, R4 Rs, X and y are as prevmusTy.'

 def1ned° each y is from 0 to about 10 and the sum of the y
values is from 0 to about 15; and X is any compatxble aniong

(11) diquaternary ammonium surfactants having the

formu1a°

[R2(0R3) ][R4(0R3) I R3u"as[a4(og3) ]2 o )2 |



conponents that form heterogeneous mxtures (or |evels of builder 35 t hat
cannot *be conpl.et€ly dissol ved) can al so conprise detergent 31 -
cohp03|t|ons of the present invention. Such liquids conventional- |y

enpl oy “vi scosity .modifiers.to produce systems having pl astic shear
characteristics to .mmintain stable dispersions ,and to prevent phase
separation or 3olid settlenent. -Near Neutral Wash pH Det er gent
Formul ati ons Wil e Lhe detergent conp03|t|ons %f t he present Invention are
operatave within a w de range of wash pHs (€. & fromabout 5 to about  12),

they aFe particularly 3n fbr 0 Vi

neutral wash pH, i.e. an | n| |aI’V\A§H’ W’lorﬂﬁgbgu?}%% tdsf%outaggv% &%@gfcu-
concentration of from at&ly tvrgfm'edbeue 2be bGg+Riggralkyh pantameshylashy]ene-
Near neutral wash pH fcﬂﬁh'lllﬁé'dﬂ'i‘érﬁfee B i Jnaf mﬁ E‘F!ﬁtt@bédl't%l/ and for

preventing stains from set- % | n"such fornul at pH is
preferably from about 15 b1y @fﬂmsowfscsanténaamséfm EPBREIRcy from about -
7.5 to about 850. Preferred near neutral vvash pH det ergent fornul ations are .

di scl osed in us-A-456 1998. 3 5, These -preferred
formul ati ons conprise: 20 %)MAOR)]RNZtO . 60%
(preferably from 10 t02250/() by wei ght of an ani onic synthetic
surfactant as pre- vioygl foéne ) oIr

(preferably from hhe eﬁgd ﬁﬁ (Ru Rhtaq'g:‘y aréeosag ?gf{rfa%ﬁ[t abo & g‘é{%}? om -
the group 25 - consi st.lig'Infpreo’eyre am kyhdimethyh amilseszavu ng
the fornula: [egr] 30 &i iR [ﬁfr"f]i h&l foVMh14:are as
pre\/ousl y defi hed; each y ﬁ“'v’hfro%B to a out 10 ‘gng trﬁ)e( sum of the y
‘valUés is from0 to about 15;, an yco a% nion; (ii)

di quaternary  ammoni um SL[FRZE(OR t]§R ( (OR ) ]

_wherein Rz, R3, 84, R5 and y are as defined above; particu-
15 larly preferred are the CIZ'CIG alkyl dimethyl diamines;
{v) amine oxide surfactants having the formula:

[R2(0R%) JRYoR%) Rv—s0 T

20 wherein R_z, 'R3, R4, R5 and y are as defined above; ‘particu~
' larly preferred are the 612-616 alkyldimethyl amine oxides;
_ and ' ' '
W . (vi) di(amine oxide) surfactants having the formula:
25 tr2(0r3), Irr4(or%). INRSNROLRA (0R). ]
y y g S 4

wherein RZ, R3_,_R4. R> and y are as defined above; preferréd
are the C,,-C, . alkyl trimethylethylene di (amine oxides) and

30 (c) from 5% to 40% by weight (preferably 7 to
- 30% by weight, and most preferab'ly from 10 to 20% by
weight) of a -fatty acid containing from 10 to 22

carbon atoms (preferably a t:m-t:14 saturated fatty acid or mixture

" thereof); the mole ratio of the anionfc surfactant to the cosur- .
35 factant being at least 1 and preferab’ly from 2:1 to

20:1, . ) -



forrmula: 35 [err] - 32- wherein [err], y and X are as defined above;
particu- larly preferred are the [err] alkyl pent anet hyl et hyl ene~ di ami ne
chlori-de; bronide and methylsulfate salts; (iii) anine surfactants having .
the formula: 5 [err] wherein [err] and y are as defined ahove; particu- ~

1 ar:Iy preferred are the [err] al kyl dinethyl amnes; 10 , - = _(tv)
- diiam ne surfactants having the formula: [err] V\hereln [err]. and. y are as

defi ned above; particu- 15 larly preferred are the [err] alkyl
“di'met hyl di amnes; (v) am ne oxide surfactaggs having the formula: [err]-. 20
wherein [err] and y are as. defined above; particu- larly preferred arexﬂne

Lerr] al Eyl ](CZII met IhyI Smhecampndﬁsfonandlsdl ﬁraé?efm_ynetoﬂta??)f Lact anésto
aving the fornul a: an re, as: defined above;
preferred are the [err a1y ‘iéigﬁ# ?fé?hy%%ﬂ%tﬁg EI]"(“Z'HfrfB' GJEFMF\‘-%M&W
(c) from phepo] + | nonionic 49mfagtantis)htag ppﬁéﬁb&bw defmed.30%{gKIy
wei ght, and nost ,@fgf-,ﬁgoa to ) _
acid containi ng R om olipbd ftbns Ome this lpype aggo @tyoﬁgniadﬂef@'&bl y T
~a [err] satfrated fat€yt@cid.or10% Muweigh’teloéot:jtrftchaciﬂ)laldr mﬁn@r@‘mohﬁﬁs :
~ani ?nl cbisur]:act de.glp Téss cthtal,l.r- 35 Zl'éﬁcﬁf"rl&eilﬁﬁtj‘gof‘t nemtliﬂnnag agents,
refera rom
p y buffering agents, 5nase regulants, hydrotropes, enzymes, enzyme
stab111z1ng agents, polyacids, suds regulants, opacifiers, anti-
_ox1dants, bacteric1des, dyes, perfumes and brlghteners, such as
10  those described in U. S Patent 4 285,841 to Barrat et al., issued Q_)

August 25, 1981‘ :

, CTay So11 Removal/Ant1-Redeposition Properties of
_ _ ' Var1ous Ethoxylated Amines
15'__A Experimental Method
1. Clay Soil Removal .

Clay soil removal comparisons were conducted in a standard 1

l1ter Tergotometer emp70y1ng water of 7 grain’ hardness (3 1

o Ca 'Mg ) ‘and a temperature of 100°F. Sozled swatches were

20 washed in the Tergotometer for 10 minutes and rinsed twice with
water (7 gra1n hardness) at 70°F for 2 m1nutes.

65% polyester/35% cotton blend fabric was used for the
swatches. The swatches were § inches by 5 inches in size and were -/
soiled by dipping in an aqueous slurry of Tocal clay and subse- ;

25 quently baked to remove the water. The dipping and baking was
- repeated 5 times.
~ One wash employed 2000 ppm of a control liquid detergent
compositxon containlng the following surfactant5°

:_ Surfactant Amount (%)
30  Sodium C14-015 a]kyl |
ethoxysulfate - 10.8
C;3 linear alkylbenzene' _
~ sulfonic acid 7.2
35 ethoxylate (6.5) 6.5

C,o alkyl trimethyl--



33- Such conpositions a.I so preferably contain from 3 to 15% by
wei ght *of an ethoxyl ated al cohol or ethoxyl at-ed al kyl phenol (noni oni c

surfactants) as previously defined. Hi ghl y preferred .conpositions of
this type al so preferably contain from5 2 to ‘ 10% by
wei ght of™~citric atid and mnor anounts (e.g., less than 20% by

wei ght) of neutralizing agents, buffering agents, phase regul ants,
hydrotrppes,.enzynes, enzyme stabilizing agents, polyacids, suds regul ants,
opaci frers, anti- oxidants, bactericides, dye'is4 ~perfunes and bri ghteners '
such a§‘*10 t hose descri bed in U. S Patent 4,285,841 to Barrat et al.

i ssued August 25, 198!’[""0@"%C'§&"I‘d?2ermval Apdti - Redeposi tion Properti es of
Vari ous Ethoxylated Amines 15 A Experl mental Method 1. Clay Soi | .
Removal C ay soil genova ari sons nduct.ed in sta rd,1 liter
Ter got onet er errpl%yﬁ‘?ﬁﬁ Q\a‘faesﬁpgfeé the g\lgg ﬂ%&reﬁ{ﬁs@ mpos ’f’ért?'ﬁat alsq con~,
tenperature of [etaiping &oi lethoxydated hamineerat 2D ppnashdmtmert heomposition

2t Ler] for B ETHEopelta bERdpbll: ® J4 BrOic hndd, BpBrdtpgher ¥

used for the smmeetwnarhe tléﬁe§allm?'d 5ityattios. byAfSerndaundering, zhe
and were soiled bysvﬂltgﬁ)éanei-é] d*edFRCR URingL@Fyey, of I ocal clay and subse- 25

guently baked to renovg the The di ppi'ng_and baki ng was r eat ed 5
times. One wash enpl oy 2@#&% ¥eres %&#Bol bef fore upnd d%%@r"gé’f?ts ng on a
conposi tion cont aiGardgett highftehessv meterurieadimgt the Iy fAct@id b coordinates.

it (9 9030 SORMEMSY U ORI e 10.8.CL3 T Inear
| S W= 7L2 - 40Lb S a
700

The clay soil removal performance of each detergent 'conposition
.was determined by finding the difference in whiteness ( W} before
15 and after washing as:

AW =W after - W before

The. improvement in clay soil removal performance of the composi-
20 tion containing the ethoxylated amine was measured as the dif-
ference in W values (A2W) relative to the control composition.

R cas Ant1-Redepos1t1on
' o Anti-redeposition compar1sons were conducted in a 5 pot
25 Automatic Miniwasher (AMW) employrng 7 grain hardness water and
temperature of:95°F. Test swatches were washed for 10 minutes and
rinsed twice with water (7 grain hardness) at 75°F for 2 minutes.
After the AMW pots were filled with 6 liters of water each,
the detergent composition to be tested (control or containing 20
30 ppm ethoxylated amine as in clay soil removal test) was added and
 agitated for 2 minutes. A background soil mixture (200 ppm
artificial body soil, 100 ppm vacuum cleaner soil and 200 ppm clay
sofl) was then added and agitated for an additional 3 minutes.
'] Three 5 inch square test swatches (50% polyester/50% cotton
35 T-shirt material) were then added, along with two 80% cotton/20%
polyester terry clothes and two 11 inch square swatches of 100%




sul fonic acid 7.2 [err] alcohol poly- 35 . ethoxylate (6.5)

6.5 Cl12 al kyl trimethyl- 34- ammoni um ehl ori de 1.2 A second wash,
.used the same detergent conposition but also con- taining an ethoxyl ated
am ne at 20 ppm Nei t her conposition 5 contai neéd optical’ brighteners.

The product washes approxi mated a conventional honme use l-aundry situation.
After laundering, the swatches were dried in a nini-dryer. The "swdtches
~were graded before and after washing on a Gardner \Witeness neter reading
-the L, a, and b coordinates. 10 Wiiteness 8W- was cal cul ated as: [err} Fhe
clay soil renoval_performance of each detergent conposjtion was  detern?ned
by finding the Belyestendoitfapricendbe 10npineeowash sycle, cammanced dadhisg
as: [err] The ipggimtienent in clay soil renoval performance of the conposi-. . -

20 ti t [ .t hgxyl at ed am the .dif- .ferencé-:
20 R T RGeS el 47

Ant i - Redeposi t i miniAdryer.cd8podrieri Bhitenespanéteenseadings (Coraiuandd) werea 5 -

t 25 A i i ' W00 7063 1L hand .and
Peneratur & of phdn, etelifieal cof Ml URed t0R ylbnds, “MIEERABAIANC |
twi ce with wat eperfprgangen (ABRPHwassthen dadculatedr accarding cto thet ollowdngvv

pots were fill egoitind liters of water each, the detergent conposition to
be tested (control or containing Zg__ 30, . ppm et hoxyl ated am ne as in clay

soi |l renoval test) was adde R&nﬁ]ég.n.tﬁ%ﬂ for 2 mnutes. A background
-soi'l  mxture (200 ppmartificial -pogly soirl, 100 ppm vacuum cl eaner soil
and 200 ppnfdcl ay - - | _
The ARD values for the three test swatches were then averaged. :
The improvement in anti-redeposition performance of the composi-
tion contain'ing the ethoxylated amine was measured as the differ-
~ -ence 1in ARD values (A ARD) relative to the control composition'. -
15 I S
B. Test Results | _
_ The results from testing the clay-soil removal and anti-rede-
position performance of various ethoxylated amines is showﬁ in the
- following Table:
20 Amine * Amine Degree of _
Type’ =~ M.M.  Ethoxylation ~_A2W AARD
TEA 17 | 5 1.6 2.4 |
| 12 4.6 5.0 o/
_ - : -17 ' 7.4 ' -
25 o 26 . 7.6 11,8
' - 35 - 7.4 -
EDA 60 ' 3 1.2~ 1.8
- SR : -8 29 8.4
30 12 5.1 - 9.4
28 6.1 13.1
42 5.5 12.9
- PDA . .. & 3 - 2.4 3.2
3B Lo T 6 2.4 6.2 .

13 6.1 10.7



. soil) was then added and agitated foor an additional 3 mnutes. Three 5 inch
square t.est swat ches (50% pol yester/50% cott-on 35 T-shirt material) were
then-added, along with two 80% cotton/20% pol yester terry- clothes and two
11 inth square-swat chesof 100% - 35 - polyester knit fabric. The 10

m nute’ wash cycl e-canmenced ‘at this point. Foltow ng the rinse cycle, ‘the
test swatches-were dried in a mni-dryer. Gardner Whiteness neter readings
(L, a and b) were 5 then determned for the three test swatches.

Anti - redeposition performance (ARD) was then3€a cul ated according to the
fol |l omng equation: [err] 10 The ARD val ues for the_ three test tches
were then averaged. The inprovenent in a i'-redepos*rf"ﬁ on perfolr nce of the .
‘conposi - tion containing the ethoxyl at edgsini ne was $@asured asla.de differ-
-ence in ARD values ([err]) relative to the control conposition. 15 B. Test
Results The results fromtesting the clay-soil renpval and anti-rede-
position performafdpAof various ethoxyl at®d amines is shown i 343

fol I owi ng Tabge: 20 "Amine * Am ne 6 Degree_of Type 15.4 M.W
. Et hoxyl ati on 2W - [err] TEA 17 5
1.6 2.4 12 4.6 ' 5.0 17 7.4
- 25 - 26 3 7.9.4 . 18,18 35
7.4 CBA 103, 3 1.7 10.0
1.8. 8 2.9 8. 4 6 5.0 10,
o o 12 6.5 -
10 R 24 17 17.4
PEA 89 3 5.0 10.6
| 12 5.1 . 14.8
| 15 - 10.8 16.4 -
15 18 7.3 17.2
| | 2 8.6 = 17.3
37 8.5 16.3
80 6.3 16.1 -
20 PEA 309 2 2.4 -
- 12 61 -
| | 18 9.1 -
N\ o L | 24 | 8.7 zo.?
25 PEI 600 3 08 1.9
| 12 5.6 . 20.5
24 6.0 20.9
42 7.7 20.5
30 PEl 1800 5 1.6  14.4
13 B 177
29 5.5 16.6
PPI 20,000 6 0.6 5.0
35 - 24 -1.3 11.6

42 - 13.8



30
6.1

2. 4
11. 4
13.3

- 103
T 12

17. 4
5.1
18
16. 3
-2.4
20.7
5.6
20.5
3.1

PEA

80
12
25

30

PEI

10

15

20

25

30

12 | 5.1

, | 9.4 24
13.1 42 5.5 - 12. 9 PDA 74
2.4 . 323 .. 6,
- 6.2 13 6:1 ' 10. 7 - 36- 24 | 5.8
5.4 12. 4 HVDA . 3 T
. S 6 - 16 4 PEA
3 2.4 516 . 4.0 10.0
6.5 10 | o - -37-24 7.7 WS
189 3 5.0 10.6 12 b
144TEALS trlethano'ﬂmme, EDA = eth@lenetitamine, PDA = propylene-
7. %iagn%e, HMDA & %e{%nefh&benegggﬁng PEA = %o'lthﬁe%Zamme, PEI 8. 5.
= pglyethyleneimine, P8I 1= polypropylenelmne 8.7 o
600 3 ' 0.6 17 9 12

17601)0) has a A?W value of 4 9 and a A ARD value of 8.9.

| PB 20.5 éqrg(y@mpanson, PEG 6g00 (po%yet?:yler@ g1yco'l haviqg 4{4 EB of

Specific Embodiments of Detergent Compositions

According to the Present Invention
Embodiment I '

The following embodiments illustrate, but are not 'Hmit'mg

of, detergent compositions of the present invention:
A granular detergent compositwn is as fo'llows.

- Component

PELgooEaq *
Sodium Cl4 15 a’lky'lethoxysu'lfate

C13 linear alkyl benz_ene sulfonic acid

C1o-C14g alkylpolyethoxylate (6) |
Sodium toluene sulfonate

Sodium tripolyphosphate

Sodium carbonate

Sodium silicate

‘Minors and water

Nt. ¥
1.0
10.7

4.3
0.5
1.0
32.9
20.3
5.8

Ba‘lance_' to 100

* PEI having-M;w. of 600 and degree of ethoxylatidn of 24,

The components are added together with continuous mixing to

| fonn an aqueous slurry which is then spray dried
- composition.

3/

to form the



29 5.5 '- 16. 6 PP .20, 000 6 0.6

5035 ' .24 --1.3 11.6 42

© 13.8 - 37 - *TEA = triethanol am ne, EDA = ethyl enedi am ne,
PDA = pr opyl ene* . d| am ne HVDA = hexanet hyl enedi am ne, PEA =
pol yet hyl’'eneani ne, " PEl pol yet hyl enei mi ne, PPl = pol ypropyl enei'nine 5

For conparison; PEG 6000 (pol.yet hyl ene gl ycol having MW of 6000) has a
[err] value of 4.9 and a [err] value of 8.9. Specific.Enbodiments of
Det er génmt Conpositions According to the Pres =l nvention 10

EnbodiYrént | The fol |l owing enbodi nents ilJustrate, but are not linmting of,
detergent conpositions of the present i néﬁﬂ‘j_’ﬂlﬁ_"l&lgranul ar detergent
gonposition is as fol Ianumman@gm composition is as follows:

W. %15 TJerr] i)
Sodi um [err] al sulfate _ : 10.7 C13 |IH&E\-F—

al kyl benzene sul fngﬁ 4.3 [err]
al kyl pol yet ho>gy| atee, (214 15 alkyl po‘lyethox{_(&.% sQﬂga di um t ol uene 8

sul f onat e L . y i um tri pol yphoSphat e
32.9 Sodi um car borfgpeCyy alkyl dimethyl amine oxide - 20. 3" Sod8dn
silicate Sodwm to]uene su'lfonat 5.8 Mnors and watgrg

Bal ance to 100 25 * W of 600 and degree of ethoxylation_q
24. The conponent §1°5P% @ﬂaiﬂ“ni?@get her with continuous nixing to form?m;
aqueous slurry whiSodiuns mlnemui:pﬁmetdteed to formthe conposition. 3018,2

. .10 Minors and water : Balance to 100
N _ o PEA having M.W. of 189 and degree of ethoxylatwn of 17.

The components are added together with continuous tmxmg to
_ form the composition.
15

, Embod1ments II1 and IV
_ Liqu1d detergent compos1t1ons are as fo]lows.
Comgonent - N Nt. %7
20 PEAjooE. \ ) 1.5 1.5
_ C14-C15 alkylethoxysulfuric acid 10.8 -
ﬂ C14-C15 alkylpolyethoxy (2.25) sulfuric acid - 10.8
. -C;3 linear alkylbenzene sulfonic acid _ : 7.2 7.2
. :°12 alkyl trimethylammonium chloride ' 1.2 1.2
.25 Cy,_y3 alcohol polyethoxylate (6.5) .. 6.5 - 6.5
Coconut fatty acid . 15.0 15.0
Citric acid monohydrate . ' _ 6.9 4.0
Diethylenetriamine pentaacetic acid 0.9 0.9
Protease enzyme : 0.8 0.8
30 Amylase enzyme o o - _ 0.3 0.3
~ Monoethanolamine - . 13.6 2.0
Triethanolamine . 3.0 4.0
Sodium hydroxide _ - . 2.0
Potassium hydroxide - 2.8
35 1,2-Propanediol | | 5.0 . 5.0

Ethanol 3.0 7.0



35 - 38 - Enbodi ment 'l Aliquid detergent corrposrtron is as follows:

Conponent o "W %[err]
1.0,5, . Sodium [err] _ alkyl polyethoxy (2.5) sul fate . ] .
8.3 [err] al kyl dinethyl am ne oxide - T3, 3. '
- Sodi.um t ol uene sulfonate S S . 5.0-
Monoet hanol am ne . Y . 2.3 Sodr um
ni.trilotriacetate . 18.2 10 Mnors and
wat er - . - Pplaance to 100 * PEA havin I\AW
- of 189 and degree of -et hoxyl ation of 17. The conponents are added togew
wi th continuous Sodfumgfdmmater mt he conposition. 15 Enbodi medi® 111 4ngd | V .
Li qui d det ergent Oslat Lons,. ‘as. follows: Conponent . - o
W. %111 sty %"E’E&ptg‘é‘zﬁnﬁz ' . - 5.0 W
1.5 -+ . 1.5 [Minorsaand watémwxysulfuric acid Ba1ance1th 200
- [err] - alkyl pol yethoxy (2.25) sulfuric acid N 10. 8 C13.

| i near al kyl benzene | fQnic aIcr q% . [err] al kyl
tri met hyl amfoni um chFahqdiment IV is prepared by adding thE EOIEB’NEHFértqQG&h%hOI

pol yet hoxyl ate (@ith) continuous mixing, in théd fo'I‘Iomn@ SrdeiC 88 Wrodakd Ya: %?égr
411500[] ot hyﬁgngtﬂé@:ﬁﬁéaggﬂpﬁ nOh 1§Cp§ the alkylbenzene su@)fcyﬁc acidy g 9
Prot ease enzyne parts of the sodtum hydroxide, propylene glyzod, and 2.9 [fArdS of
@bwnggfﬁaﬁgfg%enethe ethanol; a paste premix of the’ a1kylpalje§ﬁoxysu1ﬂéri% 3cid,
.1 1 parts of the sodium hydroxide and 3.1 parts of the ethanol; O
alcohol polyethoxy‘late' premix of monoethano'lamine. triethanol-
amine and brighteners; 1.5 parts potassium hydroxide; balance of
the ethanol; citric acid; formate; 1.4 parts potassium hydroxide;
fatty acid; pentaacetic acid; alkyl trimethylammonium chloride;
15 adjust pH to about 8.4 with potassium hydroxide, water or citric
acid; enzymes; PEA189E17 (502 agqueous solution); and perfume.
Embodiment III can be prepared in a similar manner.

' Embodiment V

20 - A ltqutd detergent compositton is formulated as follows:
Component | . ' o Nt 3
PEAjggfy7 ' 1.0 -
Sodium C,, alkylpolyethoxy (3) sulfate 12.6 \/
C;,-C;5 alcohol po1yethoxy1ate (6 5) - 23.4 ; '
25 Monoethanolamine : 2.0
Ethanol 8.0
Citric acid monohydrate I - 0.8
Minors and water - T Balance to 100

30 - The components are added together mth continuous mixing to
form the compositton. o

35



Tri et hanol am ne

parorde N m\mmlwmmumnn\

1,2-Pr Opanedi ol - . A4 - -40 - * 5 0'Et anol
3.0 -7.0 ° -"39- Sodiumformate _

1.0 1:0 Sodi um t ol uene suI fonate ' . ' 5 0 .

M nors and wat er ' Bal ance to 100 5
Enbodiyent 1V is pﬁﬁﬁﬂéd by addi ng t he corrponents toget her with continuous .
mxmg\ﬂnthefollowl %gg roducea. cl glwd apaste prem x

of the al kyl benzene suI orft &€ %rg&n (F°§'PB§}tt1§"0f" ’ﬁ'é COBBI ARy dr oxi de,

propyl ene glycol, and Za} pﬁrdns of thg @bhanol ; Z%pdyt evepgletr of oé dbtergent .

al kyl pol yet hoxysul {urJ parts of the sodium hyd .
3.1 parts of the e%%[#ﬁgf: ?scec')légfed ]fr:%rt hoxylate; prem x of EB)H:HRC g"

monoet hanol ani ne, ioniicet ampholytimi awi 1m1q;|¢rem&i9mq detgngent surfachants

hydr oxi de; bagance,oinikigrddt & f:Gnlgric acid; formate; 1.4 parts
pot assi um hydr oxi de "% y ac pentgacetl c acid; alk trj net hyl anmoni um -
chloride; 15 adjust to réi’m!ﬂout 8. 9% %ot assi APF hg-ﬂrbm% OfaBerwader-

citric acid;. enzysgiuble REthbi§Rltéed énﬁfh% ﬁﬂvrﬁ@umépls\d:t’llOﬁémovawmxﬂﬁef-édé”ﬂési-
Embodi ment | 11 can pe %qoar ed i n.! rr*.l ar nmanner. Enbodi nent V 2
A liquid deter gentt'{f’d'rTBB ties SE18cked MMy as foll ows: Component

W . % PEA189E17 (1) ethoxylated monoamines having the formul®: Sodi um C12
al kyl pol yet how (3) sulfate 12 6 [err] -al cohol

pouﬁt hoxyl at e (6 5) 3 zl\/bnoet hanol am ne

2. 0 Ethanol . | x-1 N ( 9.0 Citric acid

nonohydr at-e o . 0.8 M nors and wat er

Bal -to 100
alance-to (2) ethoxy'lated diamines having the formula:

2 . 2 2, 1 2,
_ I‘G-R-_h't-.R _ . _(R)2 N l} N (R)2
or
20 ' - ,
. '(X‘L")z“ N - R - N - (R )2
W, ' o (3) “ethoxylated polyamines having the formula:
25 3 r/al 4 i
- LA g (R -H-L-x],
- {(4) .ethoxy’lated ami_ne polymers having the general formula:
3 2

L(R%),N-1, - -['-n‘-r;-]-_, -[-RL-N-1 - ~[-RI-N-L-x],

]



_3Q___~____l?eo;3n§gnents are added t oget her with contlnuous mxing to f orm

t he conpos CLAIM5S 1. A detergent conposi tion, which ‘conpri ses:
1”,’"1”% 75A) by wei ght of a detergent sur f act ant ‘

mlum ' —&-= nonionic, “an- ionic,

anphbl vt i o & erionic or cationic detergent surfactants 5  or :
m xtures thereof; and (b) *~ from 0.05 to 95% by merght of
a wat er- sol ubl e_ et hoxyl ated am ne having clay soil renoval/anti-redeposl -
tion properties sel ect ed from (1) ethoxylated: nnnoantnes havrng the [ -

formula: 10 [err] (2) ethoxylated di am nes- havrng the f [err (hy
et hoxyl ated pol yam nes having the fornul a: [err] oxyh ted ‘gm ne
‘pol ymers havi ng theaa@r(@)almfmm &heﬁébf[,emidrein ds( Em» greof; .
wherein A is [err] [err] 40 Ris Hor [err] aI ydr&r aIkyI;
[err] is [err] alkylene, hydroxyalkylene al-kenyl ene, aryI ne or-

al karylene, or a [eﬂr] alky ene iety Qavi@flfrom2 to
oxyal ky- "l ene units OVI JV b ds grqmg . each [err] |s
- C1-C4 alkyl or hydro e nnlety - ' ﬁof

- 40 R is H or cl-c4 alky? or hydroxyalky1 Rl is Cz-Clz alky1ene,
' hydroxyatkytene, alkenylene, atylene or. alkarylene, .or a
C-Cq oxyatkytene moiety having from 2 to 20 oxyaTky-

Tene units prov1ded that no 0-N bonds are formed each R2 is
cl-c4 alkyl or hydroxyalkyl, the mofety -L-X, or two Rz
45 together fonm the moiety -(CH ) A2 (CHZ)S-. wherein A2 is )
' " =0-"or --CH2 , risl or 2, s is 1 or2,and r +s is 3 or 4;
"X is a nonionic group, an anionic group or mixture thereof;
R} s a substituted Cy-Cy, alkyl, hydroxyalkyl, alkenyl,
. aryl, or alkanyl group having p substitution sites; R4 is
50 CI-C12 alkylene, hydroxyalkylene, alkenylene, arylene 'or.
aTkarylene, or a c -C oxyalkylene moiety having from 2 to.
20 oxya]kylene unlts provided that no 0-0 or 0-N bonds
are formed; L s a hydrophilic chain which contains the
| polyoxyalkylene moiety';[(-Rso)m(CHz'CHZO)n]-, wherein R is
55 ' Cs-C4 a]ky]ene_or hydroxyalkylene and m and n are numbers
such that the moiety -(CH,CH,0) - comprises at least (O
502 by weight of said polyoxyalkylene moiety; for said
~monoamines, m is from 0 to 4, and n is at least
. 12; for said diamines, m is from 0 to 3, and n is at
60 :Teast 6 when R1 is CZ-C3 alkylene, hydroxya1kylene, or
| alkenylene, and at least 3 when R is other than CZ-C3
‘alkylene, hydroxyalkylene or alkenylene; for said polyamines
and amine polymers, m is from 0 to 10 and n is at Jeast
- 3;pisfrom3to8; qislor0;tisloro0, provided
65 that t is 1 when g is 13 wis lor 03 x + y + z is at least
2; and y+zisat least 2. :

2. A composrtton accordtng to Claim 1 wherein Rl is CZ'CS
a1ky1ene. ' -



45 : together formthe moiety [err] wherein [err]

is |l of 2, sislor 2, andr + s is 3 or 4, X is a nonionic
anioni.c group or mixture thereof; R3 'is a.z:l.@sirtut ed [err]m\ﬂ“““‘\‘“\“\
hydr oxyal kyl ,* alkenyl, aryl, or alkaryl group having p subs on dités
R4 is 50 - -- - [err] al kyI ene, hydroxyal kyl ene, al kenylene, arylene

or al karyl ene,* or a C2-C3 oxyal kyl ene noi ety having from2 to. 20 -

oxyal kyl ene units provided that no 0-0 or O-N bonds are fornmed; L is a
hydr ophiqlic chain which contains the pol yoxyalkyl ene noiety [err] wher ei n
[err] T 55 = C3-C4 al kyl ene or hydroxyal kyl ene and m and n_are
nunbers such that the ggi eAchnipritron%HﬁﬁdS% £ G1aamt 2 Sérel RlNe'lst -Cgf
said pol yoxyal kyl Sﬁe .‘Ermr ety; for said nonoamnes, mis fromO to

4, and n is at |ea ®for sai d diani nes, mrsfrom_Oto. 3,
and nis at 60 | east 6 when [err] is [err] alkylene,

hydr oxyal kyl ene, or al henyhepﬁf ?glgwat acg to C’l ih \ghe,ﬂ r* Sea%hﬂe
than [err] al kyl ene, hydroxyal Kyl'ene or ~a | ene, or sar yamnes R
ami ne pol yners, m#sXrom0 to | 10 and nis at. |east ; pis from3

to 8 qis lor O, t'is 1 or O, provrded 65 ' ~that t is'| when gq. is -

1; wis|l or O; x + Y+ zjs at |egst 2 t |east 2. A
conposi ti on accordi ng Pe Cé ﬁWQ‘Vﬁ@Fe?QF‘JRg&"%ItoﬁH@‘ 2 "‘L%‘”e‘"Aséb 0X¥on
according to O ai Matedhenirienif an etkaxy1¥edmeroamine A conpositi on according
to Claim3 wherein each [err]is -L-X. ‘5. A conposition according to Claim
4 wherein said ethoxy- lated anmine is an ethoxyl ated nonoanine. 6. A
coRpgsition according 60 @ &ompasitiien @rcnordlmg Q'leaJ!JtS merem n is at least

15,

7. A composition according to Claim 6 wherein n is from
15t0 35, | |

_ 8. A compos1tion according to Claim 6 wherein L conswsts
ent1re'ly of the mofety -(CHZCHZO) '

9. A composition 'according to Claim 3 Wherein said ethoxy-
lated amine is an ethoxylated diamine. :

. 10. A composition according to Claim 9 wherein n is at least
~ 12. - |

11. A composition according to Claim 10 wherein n is from
12 to 42, |

: 12. A composnion according to Claim 10 wherein L consists
entirely of the moiety -(CHZCHZO)

13. A composition according to Claim 4 wherein said ethoxy-
- lated amine is an ethoxy'lated amine po‘lymer and Rl is CZ"CS'
alkylene. '

14. A compos1tion according to Claim 13 wherein R1 1‘;
‘ethylene and L consists entirely of the moiet_y--(CHzCHZOJ



ositi

on according to Caim6 whereinnis from15 to - 35.

qﬂﬂ osition according to Claim6 wherein L consists entirely of the
I W

L

" daim9 whéreln
wherein nis fr

w?eréi n L consi
-aécording to d

8.

t hoxyl ated di amine. 10. A conposition aceording to =~
nis at least 12. 11. ~ A conposition accerding to Claim10
om1l2 to. 42.-12. A conposition according to Caimi10

Iwﬂ ”'ﬂ”M conposi tion accordi rg 4@E ai m 3 wherein said, et'hoxy:.-
e
e

sts entirely of the noiety [err] 13. A conposition

aim4 wherein said ethoxy-~l-ated am ne 'is an -ethoxyl aé’e’fg
~hg

ami ne polynmer and [err] is C-C al kylene. 14. A conposition accor

to Claim 13 wherei M5:R A icompasitiomecacasnding chosiGaimeddi whexeinr n hHis mt et y

lerr] 15.  Ajggepositiqgnp according to Oaim 14 wherein n is at |east
12. 16. A conposition according to O aim 15 wherein said ethoxy- |ated

anmi.ne polyner is an ethoxyl ated pol yet hyl eneani ne having a nol ecul ar wei ght
140 t36. A compéslitipn igvcordingt bo>0laim A5 aherelin. said @thegy<L i on -

Jobke et a13oR8, 15, 3 SHpuaRkel lvaRviBéion Rafths a0

of from
according to C
et hoxyl at ed pol

to 1800 pmotecularcweight-of dfirobn. 18. 140\ twonposi t316nputarortdi edhoxy-
C aim4 wherei n]%t sists entirely of the noiety [err] 19. A conposition

according to C
" ani oni ¢ ‘groups

arm *Wwherein Xis a mxture fromO to ~ 30% of said
and from 70 to 100% of said noni-onic groups. '

17. A composition according to Claim 15 wherein said ‘ethoxy-

lated amine polymer is an ethoxylate_d' polyethyleneimine having a ', |

molecular weight of from 600 to 1800 prior to ethoxy-
lation. | S | |

18, A.-cbmpqsition éccording to Claim 4 wherein L con's_ist's.

entirely of the moiety -(CHZCHZO)n'.

19. A composifion.'according to Claim 4 wherein X is a .

mixture from 0 to - 30% of said anionic groups and from
70 to 100% of said nonionic groups. :

20. A composition achrding to Claim 18 wherein X is a

nonionic group.

21. A composition according to Claim 20 wherein said non-
jonic group is H. - : : _

22. A composition according to Claim 4 wherein said ethoxy-

lated -amine comprises from 0.1 to 10% by weight of the

composition.

23. A composition according to Claim 22 wherein said deter-
gent surfactant is selected from . : nonionic
surfactants, anionic surfactants and mixtures thereof.

-



21 -
y4nm

20. A conposition: accor di ng to Claim18 wherein X is a nonfonmicgroup:

A corrp05| tjon according to Caim 20 wherein said non-_ i oni c

A’ conposi ti on according to Caim4 wherein sad<t et hoxy- | at ﬂmm'ggi" ull ,",
S *

conpri’ses from:’ . - 0.1 to 10% by wei ght of the conpositi+on:

conposi tion accor di ng to G aim22 wherein said deter- gent surfactant is
selected from’ ' noni oni ¢ surfactants, anionic
'surfact ants and m xtures the_reof. - 44-.24. A conposition according to
Caim 22 fornulated ~to provide an initial pH of from 6.0 to

8.5 af™& concen- tration of from 2% by weight in_ water

at 20C. 25. A conposfdd orA 5@'&Rﬂsdtf@f' #@@déﬂgn ta \ﬁﬂﬂl‘h £4r thogmulated to
conprises from prov5dé Qn initial p%OFrowi ght o patdatty amisdatqicdhbend

from 10 to bon ato nd wherel sai d t
surfactant conpri set!at3°“ f ot bron (a;Tla f b)%‘?lﬂq‘% n q':aQ:ego% gg°c.
wei ght of an anionic synthetic surfactant; (b) from 0.25%to :

12% b ht of t

120 by werght of & cosud 20! BRpdakeg ofid g, o HIEE" 28T B ilher
surfactants  havi rgmprisesf droml a: 155[&or] (i 190%abynwesghtf adft antfathypvaciy
the formula: [err] dh¥difing im Surfagpagy s haV?Q%MSnfﬂoﬁylﬁd wherein said

detergent surfactant comprises:

5 (a) from . 2% to ~ 60% by weight of an anionic
synthetic surfactant; | | o
o~ (b) from 0.25% to  12% by weight of a cosurfac-
tant selected from ' .
(i) quaternany ammonium surfactants having the formula:
10
[R2(0R3) IR (o) ]2R5N X
- (i) dfquaternary -ammonium  surfactants. having the
| formula: | o -
® ) 4 k NS PO '
+.3,+ : -
[RZ(OR_3)y][R (0R3)y]2N EVRIRY0RY) 3, (1),
(iii) amine surfactants having the formula:
| 20 [R2(or*), JrR*(0R3) IR
y y
(iv) diamine surfactants having the formula:
[R2(0R3)y][R“(0R3)y]NR3N'R5[R4(0R3)y]
25 : -
{v) amine oxide surfactants having the formula:
[R2(0R3)y][R4(0R3)y]R5N—->O
30 and

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



. L__LL_25—6vr“aﬁTﬁ€'6xrde surfactants having the formula: [err] 30 -
and xi de) surfactants having the fornul a: -7 45 - wher eicn
R l“ﬁ mm “m‘ | kyl benzyl group havi agzg%o ' - 8to - 18

" ected from. d

I'rs tife al.kyl chain; each R3 is the- “group

consrstrng of [err] [err] and m xtures thereof; each . R: is sel&cted
from [err] alkyl, [err] hydroxy= al kyl ; benzyl,
ring structures forned by Joining the two R groups, [err], wherein [err]
i s hexose or hexose polyner having a nolecular weight up to "1000+.

and hydrogen when y is not 0; [err] is the sane as R or is an alkyl chadn
wherein the total nunber of carbon atoms of R plus R5 is.-not nore than 18;

each is fromO to 4 3 lues is fromO to
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15; and X is a conpatib i d ani oni ¢ surfactant
to said co-surfactant being at Ieast 1. 0 A conposrtron accordrng to
Claim 24 wherein said ethoxy- |ated anrne i's an et hoxyl ated
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is at least 12¢0 =~ 18 carbon atoms in the alkyl chain; ‘each R® is selected
' from the = group ‘consisting of 4CHZCH2 - -CH2CH(C23)-’
-CHZCH(CHZOH)-, -CHZCHZCH2 R and mixtures thereof; -each R is -
selected from 1-(:4 alkyl cl-c4 hydroxy=-
~ alkyl, benzyl, ring structures formed by Jjoining the two R4 W)
groups, - CHZCHOHCHOHCOR CHOHCHZOH wherein R6 is hexose or hexose
polymer having a molecular weight up to 1000, and hydrogen -
when y is not 03 Rs is the same as R4 or is an alkyl chain wherein
the total number of carbon atoms of R2 plus R5 is not more than
18; each y is from 0 to - 10 and the sum of the y values
§s from 0 to 15; and X is a compatible anion; the mole ratio
- of said anionic surfactant to said co-surfactant being at least 1.

26, A composition according to Claim 24 wherein said-ethoxy-
lated amine is an ethoxylated po1yethyleneamine having a molecular
weight of from - 140 to 310 prior to ethoxylation, L
‘consists entirely of the moiety '(CHZCHZO)n” and n is at least

12. : , . -/




