2186589 DETERGENCY BUI LDER SYSTEM 5 The present invention relates to .-
det ergency buil der systems wseful in detefgent Yconpositions. BACKGROUND ART
The -t erm det ergency buil der can be applied to any conponent 10 (121355 9
det ergent conposition which increases the detergent power of a sur | ?‘
active agent, hereinafter surfactant. Generally re- cognized functions

of detergency builders include renoval of . C alkaline earth, e.g.,

cal cium and ot her undesirable nmetal ions fromwashing sol utions by

sequestration or precdpitation, provid- 15 ing al kal ,nity and buffer
- capacity, prevention of flocUiDENERGEENGY eBoacD&ER | &L STEMINgt h,
protection of anionic surfactants fromprecipitation, extraction of netals
fromsoils as- an aid to their renoval, .sQi.l .suspension, and peptization
~and di spersion of soil. Polyphosphates such as tri pol yphosphates and
' pyrophosphates 20 are widely used as ingredients in detergent
- conpositions @gnd are highly effective detergency builders. However, the

~effect of phosphorus eut r aphi cat.i Qn of d r n =
‘tioned and the use of ?Bﬁ_o%ﬁ?éﬁgs?ﬁ"f?"?}é?'gr5%%@30%0 ﬁ%’gﬁ%&?ﬁéggﬁ %j}g?@%t
to governnment regusefiulonn adetprgéntbicompos.itions. These circunst ances have

devel oped a need f'or highly effec- tive gggmﬂwbq@t phosphorus-free
detergency buil ders. Many materials a ns of materials have

been used or proposedThe tedmededargensyi pbuilder cappbe ARP] 1edqtosanyc spmrongpt
wi dely used iy gr gpUi afetdPEetIRBRpG=IENER iiHiRRS indreashy thecdetdrngent apwedeoif-

Sl cates. such asadUETHGRAGtI Ve, 390y difrenatery BRTACEINSS ) HAESS 1y, g8
to Sorkill et al.cofwicedalfimcbimns ustd detergancgcduiddemshotmilades removal of
o o oS e s JRATER, epP LS, 49,3, i, SoE° Bl ARgs RIS HERY (e,
conbi nati on with $romoashing solufions by sequestration or precipitation, provid-

15 ing alkalinity and buffer capacity, prevention of floculation,
maintenance of ionic strength, protection of anionic ;qrfac_tants

" from precipitation, extraction of metals from soils as- an aid to
their removal, soil suspension, and peptization and dispersion of
soil. Polyphosphates such as tripolyphosphates and pyrophosphates

20 are widely used as ingredients jn detergent compositions and are
highly effective detergency builders. However, the effect of
phosphorus on eutrophication of lakes and streams has been ques-
tioned and the use of phosphates in detergent compositions has

[ " been subject to government regulation or prohibition.

25 ‘These circumstances have developed a need for highly effec-
tive and efficient phosphorus-free detergency builders. Many
materials and combinations of materials have been used or proposed
as detergency builders. Carbonates and silicates are widely used
in granular detergent compositions, but by themselves are defi-

30 cient as detergency builders in a number of respects. Alumino-
silicates such as described in U.S_. Patent 4,274,975, issued June
23, 1981, to Corkill et al., have also been used to replace
polyphosphates. Aluminosilicates, however, have relatively low
calcium and magnesium binding constants and can present solubility

35 problems, particularly in combination with silicates.
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Very useful phosphorus-free detergent builder materials have been found to

i ncl udé tHe ether polycarboxylates. A nunber of ether carboxylate types
have, in fact, been disclosed in the art for use as detergent builders.
Many, ‘but not all, ether carboxy- 5 ~ lates are deficient in calcium

‘bi ndi nd=power relative to inorganic pol yphosphates. Sone et her

car boxyl ates, however, such as oxydi- succinate as disclosed in Berg; U S.
Patent 3,128,287; Issued April 7, 1964 and Lanbefti et al; US. Patent
3,635, 830; |ssued Januarys 18, 1%7%, ar e auit effective in.gindin har dness
ions 10 such as cal ci umeTYTHSRWTBResPharpssRes delenseny | tuidder mtentalst bave
be utilized in detergeeh Pourddero Spsluwdes thei ethed polrcaebdBAatee, aA number of

conventi onal phosph - Il ' nhangi n cl.eani n
per f or mance of deter geghgﬁpé%ﬁgﬂgl{&gf%inm&’t ﬁgnﬁa veﬂe%ﬁﬁﬂ%gﬁtm fhe art
et her carboxyl ate corfesunsis asadetergest boilderfsi edManye butnnbuialligrether carboxy-

perTorTence 2o DS Yaygs Wb, 511 MR B RS g

relatively expensive mma
formul ate et her car bpejyphasphates.t abomengthrn sakaxylatespobiwevens suohcds oxydi-

provi de buil pler per f ayerngaet hﬁt digc%mriiqr BfePg$ r@_ts.ofpaggweytlizgr;%d;; Issued
phosphat e buil ders. Such_ 2 |gprovedadﬁw | der Syst ens coul d then’be
utilized in somewhat ARSIEr7 coh68nAPS(HAgRE i, edcaly dbe PAYEAtCS HHn83Qu I Igsurd

enpl oyed i n det er gentJapu@epicis, WITZ) @fec quiper effiect iveClipaibi Adinge hk PEMERECons
foregoi ng., it 15 cHtBcts GA1E N -or Lhgier Yeleeel ot eblilarbuican sharsfore
car boxyl at e- cont ai ni rige btilided todptesrigentibwilderhisystemsswhdchyartecas efifeciive as
better builder perfordgy ﬁt*ltolﬁi‘f‘t dﬁgggﬂ?ﬁl}% ﬂﬁal b}‘”m?ha'{'ﬁerégbé{sdéﬁbs éﬂﬁrﬂing

as sediumtripol yphos- phate. | her object of
i nvention to provide RefSPERARGe 2%t dptengent Rroductsarontadning $kemonpositions -

enmploying 30  such ethergva wsigint Cerdani aetherd chebox§Pites \conpoinds32an be as
2a- SUMWRY OF THE | MENTQY 57 58¢ MerfoRtidis’ 90 BAGAShIES Aaclsiel: S Whner
: ' carboxylates tend to be relatively expensive materials. Accord-
~ingly, it would be desirable to formulate ether carboxylate-con-
taining detergent compositions which provide builder performance
that is superior to that of conventional phosphate builders. Such
20 improved builder systems could then be utilized in somewhat lower
concentrations in detergent products or could be employed in
detergent products which are superior in cleaning performance to
conventional phosphate_-containing formulations.

_ In view of the foregoing, it is an object of the present
\./ 25 - invention to provide ether carboxylate-containing builder composi-
' tions which, as a system, provide better builder performance than
do conventional phosphate materials such as sodium tripolyphos-
phate. It is a further object of the present invention to provide
improved detergent and laundry additive compositions employing

30 such ether carboxylate-containing builder systems.
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especially useful in phosphorus- free detergent or,
oducts, said conposition conprising: 5 (A from

by weight of an ether carboxylate sequestering
y conpounds having the fornula: [err] wherein Ais”H or:
H or a water-soluble salt-form ng cation; and (B) ™rom

of a dispersing/antjirpdeposition agent selected from
g of: i) pol ycar boxjtat es which are pol yners or

contain at |east 60% by wei ght of segnents
formul a: [BEMMARIOOF THE INVENTIBRErein X, Y and Z are,

cted fro d nmet hyl . .carboxy,  car boxynet hyl,
met h RFP% 5&?%?n§ éarggbeﬁiH§°¥5?F6naaﬁﬂtﬁr$%mges

e¥h8%9F§téGmPaﬁﬁnéonnaseeéahllsehesfed id rowe s gt ys -
et hoxylatea deant nos Fauraty (188} CREAORR {9 (atd
nes haVPRG EHBR OPRRFASip@fr] - 2b- (d)  ethoxyl ated
&%@‘&Z@*&ﬁi@lg %.,]T_*l a’r!ﬁéﬁ Oléﬁinei{',,r siher, carbprviasge
hoseauatteriagi ageot; Having the formula: |
A-O-?H-_—(':H e} e CH = ?"2
€00x COOX &oox Coox
wherein A is H or -fH—?Hz; and
€00x Coox
X is H or a water-soluble salt-forming cation; and
from 1% to 30% by weight of a dispersing/anti-redepositien
agent selected from the group consisting of:
i)  polycarboxylates which are polymers or copolymers which
contain at least 60% by weight of segments having the
general formula: | _]

[

Ls - COOM
wherein X, Y and Z are, independently, selected from
hydrogen, methyl, carboxy, carboxymethyl, hydroxy and
hydroxymethyl; M {is. H or a salt-forming cation and n
ranges from 30 to 400; | | - J

i§) ethoxylated amine material selected from the group .
consisting of _
(a) ethoxylated monoamines having the formula:
(X L= )= (R},

(b)  ethoxylated diamines having the formula:

2 1 2 2y y ol o o2
R—E—R —~N—R (RE)y=N =R =N = (),

b L 2t
=

]
X
or
(Xele) ym N =Y = N = (R),
(c) ethoxylated polyamines having the formula:
) N
R3—((A1)q-(R4)t-N-'L-x]p | | ll



wherein [err] is [err] [err] Ris Hor [err] alkyl or hydroxyal kyl; [err]
is [ery] 50 al kyl ene,, hydroxyal kyl ene, al kenyl ene,
aryl-ene or al karylene, or a [err] oxyal E?ﬂ ene noiety having from2 to 20
oxyal k)q/ene uni ts providded ethugtlated afind| pbigmeds having fhersrmdal Sawhai[err] i s
[err] arkyl or hy- droxyalkyl, the noiety -L-X, or two [err] 2 together 55
formthe noiety [err] wherein A2 is -0- or [err] r is 1 or 23s is 1 or 2,

and r + sis 3 or 4, Xis YR ¢ oJalle ind . Qup__gh. LRRIfCREENAUPX P M Xture
thereof; R3 is ‘a substg{ﬁt)édN [r@rrf% k?lr], X h[ydr d'g{/la)'k}l ., al kerfyl,
aryl, or alkarad 60 group havijpg p substitution
sites; R is [err] alkylene, hydroxyal kyl ene, al kexiyl ene, aryl epg.®r

al karylene, or a [err] oxyal kyl ena noi et avin Lom 0_20.0xyal kyl ene
units provided that no O- O%Fé/lﬁﬁﬁ? { rﬁat§¥e“gsr5“’?%?irr%h8?'gefgf? aém'heﬁ rophilic
chain 65 (e)  mixtirehf such ethokdated amineshe  pol yoxyal kyl ene

noi ety [err] wherein [err] is [err] alkylene or hydroxyal kyl ene and m and n

are nunbers such that the noiety [err] conprises at |east 50% by wei ght
of said pol yoxyal kyl ene noiety; for said 70 nonoari nes,

mis from0 to 4, and nis at least 12; fpr sai&idi?‘n’nesgmi%fron{% to

3, and n is at -3- least 6 whewhgeein A" iis FNG+,] -H00ey| NCH~, -CN-, -OCN-,
hydr oxyal kyl ene, ,or al kenyl ene, and at | east 3gwhengRl i s& (&t her,Lt han kerr]
al kyl ene,. hydroxyal kyl ene or al ken ' sald

| ene; for 1

pol yam nes and am ne pol yners, miifro 0Oto Oagncgn Is at least 3; pis
from3 to 8 qgis | or O0; t is 1 agoQ, 40COv] doU-} hgRtd, bF -b-yhen g is 1; w
is 1 or Oxis 0 or an integer; and y + z is at I&ast 2; and

o R 15 H or C-Cy alkyl or hydroxyalkyl; R s CpeC,

50 _ alkylene, hydroxyalkylene, alkenylene, arylene or

alkarylene, or a cz-c3 oxyalkylene moiety having

from 2 to 20 oxyalkylene units-provided that no 0-N

bonds are fomd: each R'z is t:l-t:4 alkyl or hy-

droxyalkyl, the moiety -L-X, or two RS together

55 form the moiety -(CHz)r-Az-(CHZ)s-.'uherein A is

=0- or -CHZ-. r is _1 or2,sislor2,andr +s

fs 3 or 4; X is H,a nonionic group, an anionic group

or mixture thereof; R3 is a substituted C3-C12

alkyl, hydroxyalkyl, alkenyl, aryl, or alkaryl

60 group having p substitution sites; R® is CI‘CI.Z

W, : _ alkylene, hydroxyalkylene, alkenylene, arylene or
hawvi

alkarylene, or a Cz-ca oxyalkylene moiety ha-ve"ﬁfrom

2 to 20 oxyalkylene units provided that no 0-0 or

0-N bonds are fonind; L s a hydrophilic chain

65 which contains the polyoxyalkylene moiety

| -L(R%0) (CH,CH,0) 1-, wherein R® fs C,-C, alkylene

or hydroxyalkylene and m and n are numbers such

that the moiety -(CHZCRZO)N- comprises at least S0%

by weight of said polyoxyalkylene moiety; for said

.70 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



-

80 : bii) conbi nati ons of said pol ycarboxyl ate and et hoxyl at -
ed am.ne dispersing/anti-redeposition agents; the weight ratio of
sequestering agent to dispersing/anti-rede- position agent within said
conposition being within the range of from70:30 to 99:1. 15 T(g
present invention also provides detergent and | aundry additive conpositions
contai ning the two-conponent, ether car- boxyl ate-based buil der systens
herei n. DETAI LED DESCRI'PTI ON OF THE | NVENTI @34-One essential conponent of
the detergent buil der econposit is a particular type of

et her carboxyl ate sequesteri ng1 agengqhﬁvhﬁ ?fﬂre -Geridkaleneorhydraxyaikyiene,
hereinbefore set forth. Com ®oa@ikenyigne; ngdvutt mentthl\megem]erigl otk UhlaH' ©

Paundry vashing ol ut i on SESW?@““’SP“*” FESETTR0E, 42 Wikemabpen rors
One type of 6€erabl e ether carip} Pglg‘“gﬁﬁ éﬁdeiﬂﬁoe mﬁmm,theii)lfrbdeﬁ to

conpositions herein is that whyy th A st &€ 18baV S, r 1
H. This material conprises tarérate nosucc%?g acl djq:rr? Tt 'is 1o

wat er-sol ubl e salts. Such conpbind thU  REovided: that todsndl uheer is 13 w
. [err] wherein X is H or water-$ollubr . s:aﬁlswbn)atmmgec;atlon Tlaﬂ tepi gl aE”
elther its acid or water- solubiéaa aé,t rmls her ei naft er referredto
"TVE". Preferred salt- form ca'tl s for TMS include alkali 35
metal (sodiufP potassiundii)it mw&ﬂﬂaﬂrﬁmmanﬁa{depo]ycashdxyﬂatwhﬂd ethoRylagn

and [err] al kanol am ne. '4'ed°"3mW@ﬁﬂﬁ'@iﬁﬁ/aﬁ%ﬁﬁ%@ﬁwﬂ@ﬁ' §ﬁtg/m chis

related to TMS anghvxlm ch.is su for use hs herein

is the materi al ?h‘éeitgpﬁaﬂ?sl{% i jeauestering, rgent Miaowsénmmtmege-

[err] Such a npogitiah sgentr u$95int 3aid omposition Vednq Wi‘thﬁﬁ'ﬁleai‘&kdet of U
wat er - sol ubI e sal gem 9540 ctgr@gninds have t he general formul a

3

15 The present invention also provides detergent and laundry
additive compositions containing the two-component, ether car-
boxylate-based- builder systems herein.

DETAILED DESCRIPTION OF THE INVENTION
One essential component of the detergent builder compositions

20 herein is a particular type of ether carboxylate sequestering
agent having the general formula hereinbefore set forth., Com-
pounds falling within this general structure bind water-hardness
ions such as calcium in aqueous solutions, e.g., a laundry washing
solution, by forming polydehtate structures therewith.

25 - One type of operable ether carboxylate suitable for use in U

the builder compositions herein §s that wherein in the above
general formula A {s H. This material comprises tartrate
monosuccinic acid and its water-soluble salts. Such compounds
have the general formula:
30 HOCH = CH—O-CH— CH
foox doox  oox Loox
wherein X is H Or water-soluble salt-forming cation.The material {n efther
its acid or water-soluble salt form is hereinafter referred to as
"IMS.* Preferred salt-forming cations for TMS include alkali
35 metal (sodium, potassium, lithium) amonium. (.'I-C4 substituted
ammonium and C -&:4 alkanolamine.



[err] 10 wherein Xis Hor a water-soluble salt-form ng cation. The
naterlm in elther its acid or water-soluble salt formis hereinafter
refecréd to as "TOS." Preferred salt-fornming cations for TOS are the sane
as t'hos¢ set forth hereinbefore for TM5. Both TM5 and TGOS, can be

synt hesi*®?ed by the cal cium catal yzed 15 reaction of maleic acid salts with
tartaric acid salts. Such a reaction, in,fact, produces a m xture
of tartrate nonosuccinate and tartrate dlsu00|nafe with the relative

amounts of tartrate nono t n C e.
m x?urz dependi ng on thesm ?? § ?ogfo%iéw %rg?ﬂﬁkge hﬂféﬂ 5 eggiﬁ%gf’amssand
used and 20  upon thehichadsi switabheli farouse uireduilderc compasjtjonsshenetn is the
reaction can be used ke b Mo? Mfweﬁq?na%gea Ry PR PRl B m\értdﬁw is

e essential et car

whi ch can be used as t oxyl a e conponent_1nt
conpositions of the present inventiomé ‘H're%l ght Sycly @ gnaseralscompripes itar-
such m xtures cangrange from97:3 to 2@0&0 copxe 25- preferably from 95: 5

to 40:60. As indicated, the, procedure, pr.epar of TNVS
and TOS invol ves the g‘éﬁ'@i gﬁ"&&t’%ﬂcyf‘éb&ltaé Cittls %Hgf] ,se F°’BRR!I’"35
tartaric acid salt. Shade ghergeness! iformilées the fornmation of an aqueous

reaction m xture containing, 2R reacbﬁmts, 30 ,.H‘ romc%O%t(a 60% Qy we
of both cal ci um and npnoval ent ?TtSé mal el ¢ cidj| and tart(gri c lji.ic'a.?d
Such a reaction mixture colf88pond@0%o the -ndi@0Xal i zed &OQX ur 600X

which is formed bYoCOWPérfé'iﬂgx Rl /i gr %”&:&:aéo&&&é Qal@-%zqﬁnd é!.:f?m'mi ?J:e 15’1t inoe)gée
from0.5:1 to 8:1, alon g‘ypartlcu r anou sour.ce

cations and a neutral FE n’(j‘ﬁ wagernsel Whlgysa H?EH‘ dﬁl Mf‘aﬁteﬁoﬁ% ehtto as
catiion. The source ofT@Sil*ci Arefertrednsalt-powdingabdtions fér TS| areMthe same as

Nydroki de, 1 29020, Snble SLEVRLOh M Miard Rod R, 111 Of cal ofum to

t he nol es of cal ci um adde®otivt TN« andd TDSic cant he syithes ifedrblyecithe seldium catalyzed

tartaric acids added. . JING, GPRBeicoacia sdhdd @{H'A tgﬁk':tﬁ%!:idzdaﬂg agent is addeg.hng

an anount such that the

_reaction, - in fact, produces a mixture of tartrate monosuccinate

and tartrate disuccinate with the relative amounts of tartrate

monosuccinate and tartrate disuccinate in such a mixture depending

on the molar ratio of the maleic and tartaric reactants used and

20 upon the reaction conditions used. Accordingly, such a reaction

can be used to form a two-component ether carboxylate mixture

which can be used as the essential ether carboxylate component in

the compositions of the present invention. The weight ratio of

; TMS to TDS in such mixtures can range from 97:3 to 20:80, more
AN 25~ preferably from 95:5 to 40:60.

As indicated, the procedure used to prepare the admixture of

'TMS and TDS involves the calcium catalyzed reaction of a maleic

acid salt and a tartaric acid salt. Such a process involves the

formation of an aqueous reaction mixture containing, as reactants,

30 from 20% to 60% by weight of both calcium and monovalent salts of

maleic acid and tartaric acid. Such a reaction mixture

corresponds to the over-neutralized mixture which is formed by

combining maleic and tartaric acids in a molar ratio of from 0.5:1

to 8:1, along with particular amounts of a source of calcium |

35 cations and a neutralizing agent comprising an hydroxide of a

‘monovalent cation. The source of calcium cations, preferably



ratio of noles of nonovalent cations to (noles of tartaric acid + noles of.
mal eic acid - noles of calciumcations) ranges from2.1:1 to 3.8:1. “Such a
reaction mixture is maintained at a tenperature of fromabout [err] to ~
[err] for a period of tine sufficient to 10 form a reaction product
m xture containing both a) tartrate nonosuccinic acid salt, and b)'-/
tartrate disuccinic acid salt. Such a reaction product mxture is
thereafter treated to reduce its calciumcosent to the extent that the
nolar ratio of calgciymto tartrate succi nate conpounds therein is |ess than
1:10. is [err] TReTcidmhhydrexddeoxis aaddedsdquebe ereaegiomanixtyrai in #0mole
conprise from 70%¢fo 99%A1% {ukitgh i leoGONDOSI T . e
preferably this Erger.tﬁar'ﬁoxail %e%’&%r*%ﬁﬁ?’i@gﬁfﬁh m 30 ost%PB-%%‘%)lv\ki@ht
of the builder corpdtithi SRE Proyisq that:theimojes tofc calttum addéd notabeceed
conponent will eheptotad mobes GFmal @i QA Kb ¥ar@iry ta@lfdst Q@d{’d"i I QE% —

' ‘of The NPl der

conpositions_hereip. 25 he second essential conponen
conposi ti ons°® heré?#"&orﬁ?ﬁ%ﬁgzgﬁa ’cﬂ‘"ﬁo?% %iq'éctf_éd apypeeundf such that the
di spersi ng/ ant i - ratitepésnaliesnof agaovalent Tdutdons Yoc (helest ¥Preiric acid +
- di spersing/anti - e | 4 nt e (1) rtain,tyres of ' '
pol ycar boxyl at e 'r?% er Pgﬁﬁsﬂgﬁg a?:g? c?a'?f%ﬁ ﬁ"twgiu'%f“é”%gy\'%& tromne. 1:1
materials. 30 to 3.87he pwichchrneastiont mixtarer isimaintaiodd atnabtempepitured as

or copol yrer 5 VL LI oG R, | ohat. G004 b vl o0 SIRE AIF 4% B ©

or copol ymers, whiich contain at |east 60%
gener al forni?a farm 3-6'-“9’”%" product m"[%’r"ﬁ] cantaining xboth ahd tartwratecach

sel gct ed fqu olrrmthm@smupimnécwi sgitaf and hI»drﬁﬁ%tﬁ@i?ﬂéﬁinﬁ&%@%)’salt.
car boxynet hyl , y..ang. rox V- - M a salf-formn
cation and n is F %/%{mog;d' e?ggizf{%?’r%%rteﬁ%g%l'y,isxtﬁ%“ﬂ%?'oééﬁi'ﬁﬂd ﬁ?df%&;@ o
i s hydrogen or chtberjcium contendr taycheaextenti thaty the golar aakad i ofmed Beium
to tartrate succinate compounds therefn is less than 1:10.
18 TMS—TFDS—and-their-admixture,—as-well as procedures for their

66304

The ether carboxylate sequestering agent will

20 comprise from 70% to 99% by weight of the buﬂder compositions,
More preferably this ether carbOXyldte will comprise from 80% to
95% by weight of the builder compositions. Most preferably, the
ether carboxylate component will comprise from 85% to 92% by
weight of the builder compositfons herein. | P~

25 The second essential component of the builder compositions N~
herein comprises one or more selected types of dfspersing/anti-
 redeposition agents, o These selected types of dispersing/anti-
redeposition agents imelude (1) certain types of polycarboxylate
materials and (2) certain types of ethoxylated amine materials.

30 ' The polycarquylaté materials which can be employed as the
dispersing/anti redeposition agent component herein are these
‘polymers or copolymers which contain at least 60% by weight of
segments with the general formula |

35



ammoni um or substituted amoni um 10 Pol ycar boxyl ate material s of
this type can be prepared by pol ymerizing or copol ynerizing suitable

unsat urated nononers, preferably in their acid form Unsaturated nononeric
acids't@gt can be polynerized to form suitable polymeric polycarboxyl ates
I nclude™acrylic acid, maleic acid (or mal eic anhydride), fumaric 15

acid, itaconic acid, aconitic acid, nmesaconic acid, citraconic acid and
met hyl enemal oni ¢ aci d. The presence in the pol ytarboxy- |ates herein of
mononeri c segnents, cont%aifigg no carboxylate radigal s such as vinyl met hyl
ether, styrene, ethylene, ptg. is suitable provfded that such segnments do
not constitute nore than 2 r 40% by weight. Particularly suitable

pol ycar boxyl at es can be | § edtfrom-acrylicact acrylic aci d-based
pol ymers whi ch are useful Eerein are the water-soluble salts of

pol ynmerized acrylic acid. The average nol ecul ar | weijght of such polyners in
the acid form 25 ranges)fyom 4,000 to 10, 000¢coompr e preferably from 4000

to 7000 and t f 00 tek- sol ubl | t f
o gPD A oot LRI Y ofbd P drb Ra3Rofk eCHE Fee bHE o) oRs ks
and substituted d@muorydeogeml tmethyKol carbexynol garboxymethylhi hydyexy aand khydwnoxy-

materials. Use of polfgiylmtes @fodnds 26 J 11 :30 detergent .

conposi ti ons has beeﬁ%§ S%Iosed, for ex%ﬁ%ﬁ?{d{ﬁ%ﬁﬁ @ﬁff°ﬂ.§gsP3téﬁtfr°m_3o
3,308,067; |ssued MfrttOR - 156, fexabyyicAmirehzdpasen eopbygnexs, nhyislsoirogen
be Ufedsasha p:e-_ffrwguhizzzgq?ﬁnusohyuheg?hzﬁeasnr?éam?argggfp0§ig;p? metal,
agent. Such materia clide water - sol ubl e,salts of copolyners o

acrylic -7- acicli%#fllwaléigg%géf PteaTﬁ3m°5§g?age nol ecul ar wei ght of
such copol ynersl@ n t he aRdlycaohaxylategaemtertahs5o060thtiso peO@ddn be cprapabéd by

fronr : '
OO0, 10, 15000, Ao i 8 Ooife TN e,

acryl ate to mal eate nents n suc ferEI’S
from30:1 to 1:1, noireTpralrlyr 4| heiroasidh.forpo Pngatureged mogemeniceacids: Shat
such acrylic acid/ medai beaGPodyfidrizB@! YOEfSraC i tatllelU$R) yheéric e paTidaPbokylGtes
al kali netaj’ 'a”“D”'%#ZH3&9 acrylic acid, maleic acid (or maleic anhydride), fumaric
15  acid, itaconic acid, aconitic acid, mesaconic acid, citraconic
acid and methylenemalonic acid. The presence in the polycarboxy-
lates herein of monomeric segments, containing no carboxylate
radicals such as vinylmethyl ether, styrene, ethylene, etc. is
Suitable-provided that such segments do not constitute more than
20 40% by weight. : o
- Particularly suitable polycarboxylates can be derived from
_ acrylic acid. Such acrylic acid-based polymers which are useful
(N : ~ herein are the water-soluble salts of polymerized acrylic acid.
The average molecular weight of such polymers fn the acid form
25 ranges from 4,000 to 10,000, more preferably from 4000 to 7000 and
most preferably from 4000 to 5000. Water-soluble salts of such
acrylic acid polymers can include, for example, the alkali metal,
ammonium and substituted ammonium salts. Soluble polymers of this
type are known materials. Use of polyacrylates of this type in
30 detergent compositions has been disclosed, for example, in Diehl;
U.S. Patent 3,308,067; Issued March 7, 1967,
Acrylic/maleic-based copolymers may also be used as a pre-
ferred component of the dispersing/anti-redeposition agent. Such
materials include the water-soluble salts of copolymers of acrylic



substituted ammonium salts. Sol uble acryl ate/ mal eate copol yners of this.
type are known materials which are described in European 10 Pat ent ;
Application No. 66915, published Decenber 15, 1982. Certain ethoxylated

anm ne conpounds nmay al so be used as the di spe-r73| ng/ antl-redep03|t|on 9 |
conponent of the buil der«conpo I on Such ¢ unds re sel ected
fromthe group consi s“fﬁ] ? § ??T Jﬁ%t é‘tf'ﬁﬂfnd’ﬁﬁﬁi g °Fhé“°
formul a: 15 copolymers in  the acig fprm )ranges fromr ]5.90_() tet 0000 At ed
di anm nes having the fmmhmy Fromr §008Co 15000, more preferably from 7000 to 1zooo or

Lorr] (3 Shhoxyl at chle ARVYETY S, Y1 AndiBEre’ PIARAR f.lf.gnl s it )

et hoxyl ated am ne poI y 38
[-R-N-] represent$ teﬁef'?'alllﬂ eﬁﬂ‘% fremiPal Pelil, Bore P8 "'(?l"(tU‘PEsloc hetooof ;

wherein [err] is [errd: l[ eater-soTdbls sallty oflsuch ateptic cxcidmdteixyadikyl:o-
[err] is C2-Cl2 alkylgy byﬁdhomewsylf%?eexaamermemmamhﬁn it fum

r

al karylene, or a [er X noi g ene
units provided that rﬁ?l’f)tqﬁyﬁfdnégmaﬁ@ Pﬁﬁ%d °Y‘éb§gh‘ H"f"'g?f Frﬁ”é\a ‘Ys
hydroxy- 5 al kyl , oft heisnbypet gre knowx, maserial suwhich amgesu«rébed fo€aropedre
_moiety [err] whejgi rpahent fppl@cat9én Ny 64915, iptbllishud Cecembersis] 13822, and r +

Thereot: [orr] 15 ca catpaiepiiedihl dbh Wy g L US or,

aryl, or alkaryl grouspersf “b"s(ﬂ?ﬂqs tipy CWPQE‘FKBH s‘%?é’giy"lﬁﬂ °i°§P°Fé?il°]‘s

al kyI ene, hydroxyal kyHeeein, Sukiercphmunds areybelectedr franithe \groupeconsisting of 1 |

oxyal kyl ene noi ety havi nqlf,rqq},&yigeg%wﬂ&yﬂ@ Y FemiTaQvi ded t hat no

0-0 or O-N bonds agne) f or med,; I's a hydro hlﬁlcgﬁhaln whi ch contains the
[

ol yox al kyl ene'?i et err whereln( err|i’s al kyl ene .
POLYORY- Y Y [ e]thoxylated digmines having the?fom)a/ _ ' u

‘. R T N (o WY I S I (L M
L L L
x ok -
20 - or |

(x-LoYpe N = RE - W - (RD),
- (3) ethoxylated polyamines having the formula:

RZ
- [N - (RY) o N-Lex),
25 (4) ethoxynted amine polymers having the g;nerﬂ formula:
R
1 14,
((RD) o), = (-RIMeTey LR ey (RN,
. ' 1
. x ) -
- ' o radicatl u
vherein [-R]-til-] represents beanched-chein tertiary anme);
e L8
and (5) mixtures thereof; wherein A fls -'iC-. -hllCO-. .;‘z |‘z ’
R

.gql-. -_Og‘l-. -!0-, -0@0-. -0C-, '-Ci‘ig-, or -0-;

k}H R



15 or hydroxyal kyl ene and mand n are nunbers such that the noiety [err]
conpei ses at | east 50% by wei ght of said pol yoxy- al kylene noiety; for said
nonoami nes, mis fromO to 4, and n is at least 12; for said diamnes, mis
fromQO,to 3, and nis at least 6 when [err] is [err] alkylene, )
hydr oxyal kyl ene, or al kenylene, 20 and at |east 3 when [err] "is other
than [err] alkylene, hydroxy- alkylene or al-Benylene; for said polyam nes
and am ne polyners, mis fromO to 10 and n is at |east 3 pis from3to
8 gqis 1or 0; tR i s ﬂ!‘l(m‘d; -6 o&lkyddorhhydttoxyslkyl\;\ha (si 1 Vaikgidn@r O;
.X 1s 0 or an int + e e_pr.ec dlng
Kyiﬁbxyéiﬂgléhe. %lkéﬁ;@ﬁn& 13 e rabl%}kfr¥9e ,(Ep fEr

forrrul as, can be ? err’]'
30 al kyl ene, hyo?’ﬁﬁy%ﬂ iepecpriety Qéﬁ?lfé‘ﬁ!' y#OeﬁQ oxyRlkkylene runiss provided

oxyal kyl ene. ery Neﬁ b, al e e OX¥!
d?qa/tm' ngs and Ln n Ha; he @ @fdaoé*t Eeﬁgdtdhox&legt Rd i&l gh@ a?llfl >6¥ Wﬁgﬂﬁ
degree of et %xyl‘i‘t" 8 ﬁuf“%%tyfor gﬁll ') %"clRay togpthers f’om ‘the moiety

renmoval / anti - r edep{€8i,) m;?d 3 merdhcn ai%eso.ororgoq: ffoylgl Lesr 12 ,ak kg ene
(et hyl ene, propyl hyl egpe -9- et at ed
ani ne pol yners, ar t’ ar t:? thgo& %‘ON'%"H? §I grRR ﬁ'ésa"gﬁél

pol yal kyl enei mi negrouﬂspe'cmmw&atthergoér le és:ulaarsubst:mgéd sc 18" ralkyl,

al kyl enes (et hyl § Im)‘ ar reger r ] e
bei ng nost  pref er%ox ﬂkgi)f’ yli ﬁyﬁ B? sﬁ&bp? ?ﬁiﬁpr o {%ls?p

the precedinf f&%ﬂa%‘teshy%rdﬁhéﬁ L) |ﬁ“¢»L hy ﬂ'y/‘sbhe aékgnylene,
entirel yd [err]Of aryt1ehheoorl alkwwﬂxyéhlrkﬂ ¢ oxyalltpléiinglﬁﬁt&] therfng'Peé i es
ooy o' i i BAUEHR LR e, S0, 7 b5 B e hre
y C3H6 (propyl tareed; Forist lee mnwna:edhm ydrich e somtadnsinithe pollyprps s,
ey eferably Tomipnd ofery™al (£%), CheMdRICT RBRGERISETC 2, BfigeReem
15 or hydroxyalky!ene and m and n are numbers such that the moiety
"(C-HZCHZO):\' comprises at least 50% by weight of said polyoxy-
alkylene 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
least § when R1 is Cz--ca alkylene, hydroxyalkylene, or alkenylene,
20 and at least 3 when R® is other than CZ-C3 alkylene, hydroxy-
alkylene or alkenylene; for said polyamines and amine polymers, m
is from 0 to 10 and n is at least 3; p is from 3 to 8; q is 1 or
0; t is 1 or 0, provided that t is 1 when q is l; w 1s lor0; »~

-X is O or an integer; and y + 2z is at least 2.

W 25 _ As—$indieated, In the preceding formulas, ‘Rl can be branched
' CH

| | 13
(Q.g. -C”z-?u" ’CHz'CH')’ CyC] fC (E.Q.O-)._

CH
or most preferably 11@' (e.g. 'CHZCHZ" -CHZ-CHZ-CHZ-)
30 . _
alkylene, hydroxyalkylene, alkenylene,arylene, alkarylene
or oxyalkylene. R1 is preferably cz-cs alkylene for the ethoxylated
diamines and amine polymers. For the ethoxylated diamines, the
minimum degree of ethoxylation required for suitable clay soil
35 removal/anti-redeposition properties decreases on going from C,-Cq
alkylene (ethylene, propylene) to hexamethylene. However, for the



- R e —

pol yoxyal kyl ene noi ety consi sts entirely of t he noi ety 15

[err] The moiety [err] preferably conprises at |east 85% by weight ,
of the polyoxyalkylene noiety and nost preferably 100% by weight (mis
0)."In the preceding fornmulas, Xis H a noni oni ¢ gr qUp,
anionic group or mxture thereof. Suitable nonionic groups 20 I ncl ude
[err] al kyl or hydroxyal kyl ester or ether - groups, pref- erably acetate or
nmet hyl ether, respectively; or mxtures thereof. The

G oups. o1y, Pref it taced_mine, BRI . AELTOH, WOGDIRRE vory-
anionic group is [ V‘]Y"e"qaﬂ"“?ﬁas Qﬂéen”lﬂﬂwmeﬁ'hﬁlesbheemctaaﬁlyagetofhmher
ani oni ¢ groups rel ahdNe@utar H,,@fyﬁtgpm ?’,; gq@q@ﬁ §aqebﬁﬂ'ewor?‘S'ﬁylteﬂeihgre

anti-redeposition pr ertige ox |'at ed
of fromO to 30% anP™ PE' 388 ﬁwﬂggg B"Q Dﬁ%qqtaﬁff-'fﬁﬁﬁ?d)m Sagh (?upSS

provi des prefer$ed Weﬁfﬂeﬂﬂlyesne Moty wLex.of from 5 to 10% ani oni ¢ gr oups

o oper c1es. Usually. a1 20 SYERESGE, SRR RYARRLTE: sBRI0 af b o
to 100% H and noni mmgswps Endy refys sunfabl etfmtl rpadimxyalkyltene moiety

proper L es.  PreTer SURORLA, LD, 1010 1 o NHEL "SUOR S LAY of

-10- 0 to 4. For PhefRy yw&é#n wéﬁmamen@@x% quﬁtnerb)or rpregembly

least 15, with ﬁotmﬁabw@@gefoi( o9>m Jaﬁdto(c& cH 20301’- Miewsr edp® Wgowéfgk-?d
diamnes (a =1), n_i S"tlé £ g |
In the preceding fofhdl 3'f'mr ArRRY %Xyl aﬁreé ?30%3 {n'??éar‘“d amine
branched or cyclic)polymeps eheisilpreferabljpstromud e per IFpraleyethdnyHmyaHﬂ)els @
oD B3 o gaor YR SN ERY b BA leh o T b BR8 6, 104 s,
is a substituted arpolyoxyalkydese gM@M,V q C‘IOQSIﬁQSf ereslttliyﬂjy anef  the moiety
15 -(CHZCHZO) ~. . The mofety -(CHZCHZO) - preferably comprises at
least 85% by weight of the polyoxyalky‘lene moiety and most
preferably 100% by weight {m is 0).
In the preceding formulas, X is H a . nonionic
group, anionic group or mixture thereof. Suitable nonionic groups
20 include C.l-(:4 alkyl or hydroxyalkyl ester or ether groups, pref-
erably acetate or methyl ether, respectively; or
mixtures thereof. The particularly preferred group is H.
With regard to anionic groups, l"03’2 and SO3°' are suitable. The
particularly preferred anionic group is 503 . It has been found
25 that the percentage of anionic groups relative to H and nonionic groups "’
~ can be important to the anti-redeposition properties provided by
the ethoxylated amine. A mixture of from 0 to 30% anionic groups
and from 70 to 100% Hand nonionic  groups provides preferred properties.
A mixture of from 5 to 10% anionic groups and from 90 to 95%
30 Hand nonionic groups urovldes the wost preferred properties. Usually, a
mixture of from 0 to 80% anionfc groups and from 20 to 100%
Hand nonionic groups provides suitable anti-redeposition properues
Preferred ethoxylated mono- and diamines have the formula:
_ _ x-(cn CH 0) -N-[CH -CH -(CH ) -N] (CHchzo) -X
35 o (CHZCH.‘,O) -X ( HZCHZO) -X
wherein X and n are defined as ‘before, a is 0 or 1, and b is from



-

R -is ,preferably [err] alkylene. When [err] is a substituted al kyl,
hydroxyal kyl, or al kenyl group, and when q is O R4 is preferably 15 a
[err] oxyal kyl ene noiety;, when g is 1, [err] is preferably [err]

al kyl eng. - These et hoxyl ated pol yanmi nes can be derived from pol yam no

ani des’ ¥fch as: 20 CN-(C3H6)-NH2 H O [err] These ethoxyl ated
pol yam nes can al so be derived from pol yam no-1Q opyl eneoxi de derivatives
such as: 30 [err] wherein each c is a
nunber of from 2 to0200 *#r effarr pretarined yéthosyl atednmonoamynes Saareofhen is at

ethoxyl ated 35 G2y I %gie}gyggfegg?awsm@ggf PRIy 35K ¥b °32' FEF preferred

Particularly preferr Kya y am n
pol yal kyl enei mi nes ethoxylated cdfaménest Hexyl ddednpds yat hidasheddriwidh a( Ripidal

and pol yet hyl ene- ir;m@es ofPRlom 12 thhese preferred conpounds have the
general formula; 5 wherein X,

_ %err] X, W X, Yy, Z 3
and n are defind as bef dife ttcPTespding: Eprudanfar [ther pthaxy)atade Pahyandnes, R

radical Prior to etfioxyda¥,i Gfanched or PEAA 1¢Feiyl préfepithiard ubsemueeade,
t he present |nvent|oqkhﬁv% ahe fﬂlgl owi n eneral fornula: [err] wherein x 5+
y +.z is from2 to &1kyVeyRydraxypikyl,oragyh QP is 0 or | (ol ecul ar

wei ght of from 100 to 400). Each hydrogen atom attached to each nitrogen

PERS. v 2 is fromba b prebeRel (L CRP R I e BT TR, 1o i) rG”

most preferably'®from3 to 4 (nolecul'ar weight of from 140 to 200). These
(Fj’iEﬁf” gflndge ob- tai &ggiém rERgE bPNEromNVOkY 43 PP Bréferae ifPum % 6. When
. o R” is a substituted aryl or alkaryl group, q is preferably 1 and
\_ : 3 . - subst—rl-ufcc(
R™ {s preferably .CZ-C3 alkylene. When R™ s a&L alkyl,
hydroxyalkyl, or alkenyl group, and when q is 0, RY is preferably
15 a CZ-C3 oxyalkylene moiety;. when q is 1, R‘ is preferably C.‘,-t:3
~alkylene. _ : _
Thesé ethoxylated polyamines can be derived from polyamino
amides such as:

20 —C:-(C3H5)-NH2 .
. - -
B ;

R J3

HO

—gn--cu -NH
N-{C3Hg)-NH,

These ethoxylated polyamines can also be derived from potyamino-
propyleneoxide derivatives such as:
30 _ —(OC3H5) N,
CH3 . (OCSHS) c'NHZ
_ e (Ocsﬂs) c'NHz
‘wherein each ¢ is a number of from 2 to 20.
Preferred ethoxylated amine polymers are the ethoxylated
35 CyeCy polyalkyleneamines and polyalkyleneimines. Particularly
preferred ethoxylated polyalkyleneamines and polyalkyleneimines




foll owed by fractional distillation. The conmon PEAs obtained are
triethylenetetramne (TETA) and tetraethylenepentam ne (TEPA). 20
Above the pentamines, i.e., the hexam nes, heptam nes, octam nes and
possi bl y nonam nes, the cogenerically derlved m xture does not appeatgto
separate by distillatlon and can include other materials such as cyclic
am nes and particularly piperazines. -1There can also be present cyclic
am nes with side g@alns in which nitrogen 25 atons appear. See U'S.

Patent 2,792, 37® the ethopxlated jrolyettyigpgpmines (Rf4y) MLBﬂJE@QMbes t he

pr epar ati on oﬁmﬁEAs(PErh)e ninsmmedagpeecmﬁoumhMWWd for
preferred cl a)gr,@(ay,e,gerfgmh‘ant i -redeposi tion perfornmanfte can vary _
dependi ng upon th uni he PEA. y +zis 2o0r 3 nis
30 preferably af"fwegiﬁﬁéﬁ k@‘zbﬁzi‘amfémiz 9, suitable benefits
are achi evied wher (6 P04~ Xg hst 3. HER, Gl ~br ef é(@l'lgz‘éi,{%}yl ated PEAs, n
is at least 12 with a t)uptﬁab( %,2606 zO:fxdf:Faﬁl”Baﬂt ta® bekdce (19 Eeptbsents in

preparing the dispersing/ g@“;,;ﬁq S kD das gents use |h t he present

i nvention have a nol ecular wel g tﬁ..g% at laeast 440 prior to ethoxylation,
_which represents at |l east 10 -12- units. Preferred PElIs used in -~
preparing these conpounds have a nol ecul ar wei ght -of . from 600 to 1800. The

pol ymer backbone cpf,.g,.l*ne&eetﬁﬂﬁuqap be rpgpsr\g&gp &% %rﬁﬁecg@pgdafffornul a:

[err] 5 mherel su resents a i ci ent
magni tude to ﬁ 'lf &reﬁfﬂ ﬂb’? pring) geperad f ﬁl'"g‘ - viously
speci fi ed. Al t hough | | §Na-r-e-p e branch

chai ns cani@al so .occur. e el atyj ve 0 t|o ,of 1 ry, secondary

and tert'aryuu?mmex +9jQU£’%s £ 02 k8 ¥ 0530 2 Vapg dependi @
on the manner la,l i's

typically as 9 & {A'g gtl]o"“ght 0 JMS/QF‘EPW&? éagmb%ggerno
: attached to each nitrogen atom represents an active site for
subsequent ethoxylation. For preferred PEAS, y + 2 is from 3 to 7
15 (molecular weight of from 140 to 310) and most preferably from 3
to 4 (molecular weight of from 140 to 200). These PEAs can be ob-
tained by reactions involving ammonia and ethylene dichloride,
followed by fractiona) distillation. The common PEAs obtained are
triethylenetetramine {TETA) and tetraethylenepentamine (TEPA).
20 Above the pentamines, i.e., the hexamines, heptamines, octamines
and possibly nonamines, the cogenerically derived mixture does not
appear to separate by distillation and can include other materials
such as cyclic. amines and particularly piperazines. There can
also be present cyclic amines with side chains in which nitrogen
25 atoms appear. See U.S. Patent 2,792,372 to Dickson, issued May W
13, 1957, which describes the preparation of PEAs.
. The minimum degree of ethoxylation required for preferred
clay soil removal/anti-redeposition performance can vary depending
upon the number of units in the PEA., Where y + 2 is 2 or 3, n is
30 preferably at least 6. Where y + .2 is from 4 to 9, suitable
benefits are achieved when n is at least 3. For most preferred
ethoxylated PEAs, n is at least 12 with & typical range of from 12
to 42. '
PEls useful in preparing the dispersing/anti-redeposition
35 agents used in the present invention have a molecular weight of at
least 440 prior to ethoxylation, which represents at least 10



15 - . [err] 30% Each hydrogen atom attached to each
nitrogen atomof the PEl represents an active site for subsequent

et hoxyl ation. These PEls can be prepared, for exanple, by polynerizing
ethylenefmne in the presence of a catalyst such as carbon dioxide, sodium -
bisul fiTe, 20 sul furic acid, hydrogen peroxide, hydrochloric acid, acetic
acid, etc. Specific nethods for preparing PEls are disclosed in U S Patent

2,182,306 to Urich et al., issued Decenber 571@39; U S. Patent 3,033, 746
to Mayle et al., issugdeMay 8, 1962: U S. Patent 2,208,095 to Essel pann et
al ., issued July 16Ynit§40; XGfS." "?‘gfpeﬁﬂhs ESEAD T RYEPRTIAG: 629%M8P9“455§6§%I a

Sept enber 17, 1957;mﬂ&u%ﬁ-wﬁ@henbf2f\5>ﬁ|3,6096t6018w.30mheiﬁﬂ?mdrl\/ﬁa(ck%ne of
r e

et hoxy! ated PEIs. Hoge,BEFS En Bk, rpbrasentan By e nendral fomulii degr ee o
et hoxylation required for suitable clay soil rerpval/ 30 _

S CR A S L 2 LTS el R A A T
et hoxyl ation for prehereisdtiemumunfisxi ncrasdszsrepresentsidl aumben ofeisyfficient
< preferanl y at | clAHithE (ed WG] 8 BBl AT Wadind U mofeeier) WETINLS Bre s
For PEls having a néieusiyaspecified. £ltheughy1inearepolymegodackbones are pos-

preferably at |eastgs{he, "oidhch EhPinsakan ANE6 Sécur OMTheA rbPatdide prtportions of
et hoxyl at ed am ne conpounds usef%lé_ [ naé‘gl S‘{)EI’SI r;}:;/ angi - redegomtlon a entﬁ
in the builder tOHnpBEIMETYms SEFORGALY AN terEiary’; aming: | 9iPuPan PEESERtepdR edhe
by standard met hodspélymeet banyvaty,nalepending. ohothé hmarmheziofic pregaray turi.neThe

o3 e Pl TS SRRy ol o R SOBRE SR MR R YRR L
to provide 2-hydroxyet hyl groupsﬂ&QCBgdmzreact!BQ%s!te (hydroxyet hyl ati on).
10 This initial step can_be_o:g%%gﬁ ?ﬁhstartlgggwnth a 2-hydroxyet hyl
am ne such as triethanol anine (TEAR 2The appropriate anount of ethylene
oxide is then cbhdensed with thes@ SHaMr oxyet hyPlni nes
' ' Each hydrogen atom attached to each nitrogen atom of the PEI
represents an active site for subsequent ethoxylation. These PEIs
can be prepared, for example, by polymerizing ethyleneimine in the
presence of a catalyst such as carbon dioxide, sodium bisulfite,
20 sulfuric acid, hydrogen peroxide, hydrochloric acid, acetic acid,
etc. Specific methods for preparing PEls are disclosed in U.S.
Patent 2,182,306 to Ulrich et al., issued December 5, 1939; U.S. -
| Patent 3,033,746 to Mayle et al., issued May 8, 1962; U.S. Patent
(U - 2,208,095 to Esselmann et al., issued July 16, 1940; U.S. Patent
25 2,806,839 to Crowther, issued September 17, 1957; and U.S. Patent
2,553,696 to Wilson, issued May 21, 1951.

As defined in the preceding formulas, n is at least 3 for the
ethoxylated PEls. However, it should be noted that the minimum
degree of ethoxylation required for suitable clay soil removal/

30 anti-redeposition performance can increase as the molecular weight
of the PEI increases, especially much beyond 1800. Also, the
degree of ethoxylation for preferred compounds increases as the

 molecular weight of the PEI increases. For PEls: having a molec-
ular weight of at least 600, n is preferably at least 12, with a
35 typical range of from 12 to 42. For PEIs having a molecular



using an alkali metal (e g., sodium potassium hydride or hy- droxide, as :
the catalyst to provide the respective ethoxylated 15 amines. Thé total
degree of ethoxylation per reactive site (n) can be determ ned according to
the follow ng fornul a: Degree of Ethoxylation-= E/(A X R) wherein E is;;he‘

total nunber of noles of ethylene oxide condgnsed (1 ncl uding
hydr oxyet hyl ation) , Ais the nunber of nmol*d$=of the 20 starting am ne,
and R is the numiak

p [ 31 (typjcally 3 for nonoam nes, 4 for
di amines, 2 x p forgggl éﬁﬁle‘}s’eﬁasgnﬁ@%'i/l is Zpr]eéprqbﬂ@ aki heastoldfmemith for
the starting am rfgPpictlefrangeof €romod4 tond2. of the builder conpositions
herein utilize a conbpyaatd I baq. apd. et hoxyl.at ed,am nes 25
as the dispersi nq./ ntiH??ﬁé(}gg’(‘)@ifattlggnxgﬁ‘reen?&(ég%ggeﬂggﬁ 1Fn\é§iﬁﬁfs‘“9r7°_““'
enmbodi ments, the \ﬁgF@Rﬁ*t en i agentspdny Ebe biudider ccamposi tiony | af ethengresent
‘general ly ransges iinventifonl caf bad r8d PR T f ; 2610 "
Conposi tions co1r?t ainin ¢ ugppré%ﬂirsgoﬁ iﬁ%{i\?%ﬁd %%Oﬁ/%ar%géwgfé"%nd
et hoxyl at ed am néMMeSrer gPﬁgﬁ‘&n faningsy, POl yamineso andapisespolymeess such add y
ef I.ec_t i ?/e at prorthiei pgl yadkyleineamines sarf péwwlé&@ﬁfﬂd@z-thﬁﬂﬂgbré’féé e
-material or a confj C , gk sper si anti - eposi t1on
conmponent L ?mdﬁ\?ﬁ ﬁep- gﬁpo‘ﬁg?&%é"ﬁrﬁ%ﬁ'ﬁf‘f‘a %’8&;%’ ﬂé{ {0 froyiie
bui :cder b'lcorr?osi t i&rhydraxyetins grpups ataleach f reacttveé tsd t@Ohydyoxymithylation)!
preferably frgm o +WR 1 Gt .
within the - ?%?gbufi?gae*r)*égsrrp%?i lt’? gﬁfﬁ%ﬁ%ﬂﬁ{ Hanq/v'erll tgmta zra?ly FBOXJFtM]her
carboxyl ate to didiBe sSYl At itrﬁéﬂ@%‘sﬁ"ﬁﬂﬁn(@nt Fhenpopreardate ameont cof
99:1, preferably dthgterdd0:oRPdé cisOThan condefsdd ath CENES@S2INydRExyathPiamifgy De

e L
“di spersing/anti - sideyoas tthen cagelyst rta harovdde r the prespectivenethoxiiased
Nore frequent Ty MRS THECROCA ReGHAY 3 SihdyDitidi® pef FiERI W1eBCtnP
. can be determined according to the following formula: . -
- Degree of Ethoxylatfon-= E/(A x R)
wherein E is the total number of moles of ethylene oxide condensed
(including hydroxyethylation) , A is the number of moles of the
20 starting amine, and R is the number of reactive sites (typically 3
for monoamines, 4 for diamines, 2 x p for 'polyamines. and 3 + y +
z for the amine polymers) for the starting amine.
Preferred embodiments of the builder compositions herein
utilize a combinatfon of polycarhoxylates and ethoxylated amines
25 .as the dispersing/anti-redeposition agent components. In such -
embodiments, the weight ratio of polycarboxylate to ethoxylated
amine generally ranges from 5:1 to 1:5, more preferably from 3:2
to 2:3. Compositions containing. such a combination of
polycarboxylate and ethoxylated amine dispersing/anti-redeposition
30 agents are especially effective at promoting certain types of
fabric cleaning.

Whether a single material or a combination of compounds, the
dispersing/anti-redeposition component - will  comprise
from 1% to 30% by weight of the builder composition, more

35 preferably from 5% to 20% by weight, most preferably from 8% to
15% by weight. Furthermore, within the




conpositions herein will sinply be incorporated individually into a

det ergeht Ttonposition or laundry additive conposition. In such detergent
or lauhdry additive conpositions, the weight ratio of the essential ether
carboxytate conponent to the essential dis- perstig/ anti-redeposition

'corrponegﬁ’( wi || : from70:30 to 99:1, preferably from
80:20 to 95: 5. Deterger??ﬂodrerl gﬁﬂﬁgggﬁgaai%rﬁ chpoeightomatinobretheat iargoiyiate

bui | der systens of thetprdtsnersing/enti-vedepositivat 3hahtf i % omaf L he
et her carboxyl ate sequest erpirgge,%g?ftfm&m&ﬁ%(y%.%65}%}0 1539/% gftﬁg“‘g?b-?ﬁeto h§€‘9.1.
' , and.f 598 1

di spersing/anti - redepositlfc_).n agen 1% 95% of an additi onal :
conponent. sel ected from surh@cbuilder aomfiosi tiont tereingRah Bel pAdaped by simply

chel'ating agents, enzygembinfiadrine whi - prighteners, sudsing

control agents, sol ven; hfi?o- ro‘gésé,’ﬁgﬁ}cﬁlgggéﬁbgmggebP%%@HF?f'd"Q agent and
precursors, buffqring E)%rﬁ" yeayaaryiadaAnd{or lethoxplated amfne desiure$hd aAi-rede-
agents, soil rel ease agesitionf adunitC ip Offec 1, u colourants
and opacifiers and cor’@&iﬁg" Ig&sﬁih reof . ?eg?%éaa?‘a%%arﬁ%&fdeﬁsbserﬁ°m8¥"ati°" of
conpositions w thin thé cos ot 3P BF%%‘é‘ dsh@ebytildar compos itiom pers5%e t oMore
30% of a surfactant anfiréquentBes haveseps t ahel edeémﬁ“%m{%ﬂak@?rofOfthtehibsuﬂder

be

bui | der conponent fro Y 0 l.qht . of, buil der conponent can
t he two- conpound bui | gggﬁggg?ieo#g fﬁ#&%‘ﬂ\éﬁd?eém]yi #JR/JHFPW' ¢4 individuabicdnto

of the builder conponeft94Feregitopemrositidononn aundiydadditive combdsitiond In such

preferred detergent ordéteegene diat;f Lt han. he,.et her, .

car boxyl at e sequest eri J nt ?d hh?ﬁs%%%O%?iﬁ%"& e gedoht nagio of
conposition; (B) the % Ze%g%? ﬁg;rgfhﬁ'- capkaxydate sompeneatt toctherassentialr an.
0.5%to 3% by weight opensliegfatpomdepasitién’) componert Ot ati o of range from

sequestering agent to 70:30°6 994 1'I mBRL'ork FEABTS ' from 80396 o 0814,

conposi tion ranges from 80: 20 to

Detergent or laundry additive compositions incorporating the
builder systems of the present inwontio:Z;SZtain as—essentinl
oemponeats- from SN to 50% of the ether carboxylate sequestering
agent, from 0.2% to 5% by weight of the dispersing/anti-
redeposition agent, and from 5% to 95% of an additional
component selected from surfactants, additional detergent
builders, chelating agents, enszymes, fabric whiteners and
brighteners, sudsiag control agents, solvents, hydiotropos.
bleaching agents, bleaching precursors, buffering ageats,

: additional soil removal/anti-redeposition agents, soil release

-/ " agents, fabric softening agents, perfumes, colourants and

' opacifiers and combinations thereof.

Typical laundry detergent compositioans withia the scope of the
present inveantion contaia from 5% tﬁ 30% of a surfactant and
from 56 to 80V total detergency builder. Of this builder
component from 20% to 100% by weight of builder component can

| be the tuo—compoﬁnd builder systems of the present invention
with the balance of ého builder component being optional kaown
builders.



-

10 (D) the additional conponent is a surfactant which conprigses -
from 10% to 30% by wei ght of the conposition. The detergent conpositions of
this invention are effective in cleaning solutions over the broad cl eaning
solution pHrange of from6 to 13. The conpositions can be fornulatggd to -
provi de a desired cleaning solution pH by proper selection of the acid form
5 of appropriate salts or m xtures thereof. - Preferred water-sol ubl e
salts of the builder conpounds, for exanple, can-be the alkali netal salts
such as sodium potassium [|ithium and am7dri"um or - substituted amoni um

e.g. triethanol amfmniaumreDepard [g tenrgehe ph afunke ydegidiedveokUhbeBitiBE:
salts are partially or fully 10 neutral i zed. The detergent conpositions

of this invention c b ar.ed Qlid or

det er gent conposi ti‘Ofs ﬁ}epteﬁﬁgri b?ﬁﬁaﬁe a?‘é'“ﬁ% %%Bm&}?‘?z éﬁ'{pt gg+gnffr§$

| aundry use, but are al H3% toi 30%by wedght fof thezompasitfon; of hard surfaces
and for di shwashin on of
this invéehtion, 8(93 t&uﬁ%rﬁﬁswﬁa@ﬁqu%fﬁng&oﬁg?p@ rom (SHI% to
1% by wei ght of the det @/5%to byoight nf the wcomposiitienit i on. - 16-

. Surfactants Vari ousw PEie OLe?%{tf a3t DfCeg ggstmﬁ?l Bg ¢ €@t 8k geErs -0

| aundry additive cohpositions thi's invention erreddétej ﬁent
conposi tions contain fré)m/Mﬂtﬁ‘%%%iGﬁ?&c?mt ins Mgl compasitiam: E30988| ude
anionic, 5 nonionic, apFNBOYLO o ISVSistend oni c and cati oni c surfact ants or

m xtures of such nma nt co Si

typi cal | yl@ont ai n fi@m g"ﬁ ta(ggigﬁgngﬁ '%P% SHF;&%% ur 'éinsle(%ni c
and noni oni ¢ surfactant $rem 10&ato 30% by weightcotirthe. compmet’@!ngent
conpositions for use in automatic dishwashing nachines typically contw

from2%to 6%by 10 weight of a relatively |ow sudsing nonionic
surfactant or m'xtﬁes t hereof and Et onally, suds control agents.

Particul arly suitabM® debereendsrompos ition
products of cogieaninly splotfens Yent theedrbad EleaR iy i96Tutioh PHEPange of

from 6 to 13. The compositions can be formulated to provide a
desired cleaning solution pH by proper selection of the acid form
5  of appropriate salts or mixtures thereof. Preferred water-soluble
salts of the builder compounds, for exampie. can be the alkali
metal salts such as sodium, potassium, 11thium and ammonium or
substituted ammonium, e.g. triethanol ammonium. Depending on the
pH of the desired solution, the salts are partial1y' or fully
10 neutralized.
The detergent compositions of this invention can be prepared' .
in solid or liquid physical form, | o/
The detergent compositions of this invention are particularly
~ suitable for laundry use, but are also suitable for the cleaning
15 of hard surfaces and for dishwashing.
In a laundry method using the detergent composition of this
invention, typical laundry wash water solutions comprise from 0.1%
to 1% by weight of the detergent compositions of this invention. -

of $his dovention are efitecikedip ation’
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wher ei n, preferabl y, at |east 20% by wei ght of the al kyl ene oxi de 15 by
wei ght i s"propyl ene oxide. Exanples are products of the BASF- Wandotte
;Corporat i on designated Pluronic(RIM, Tetronic(RIM, Pluradot (RIM and

.bl ock pol yneric variations in which propoxylation follows ethoxylation.
Preferred suds control agents include nono-and distearyl acid
phosphates. 20 The various classes of sucrfgastants useful in the
detergent and Iaundry addi tive conmpositions herein are exenplified as
follows: (A) Anionic wﬂtaanitsnon soap surfactants This class of
surfactants includes alkal ) n o tes 0 such as
the sodium potassium v:%"rg@l Hﬁzﬁdgg%ﬁg?&sﬂﬁg g%rrs%afﬁﬂ g’fq‘ﬁ ofitkergent or
aci ds contai ni ng fromlgundry2additrivencemposttians of cthds abdventiamm BrBfetadlBtergent
car bon atoms.  Sut ! abl SabBlil etk 4R 2500 ArBLhnl ! AIIRRAHO s MG i

such as,. for instance, pl ant or ani mal coconu
30 o0il, babassuSoi |nons<m3qsmob1tic» ZeiEserdmmic and ca!:@hicmmfaomseoramstumssdf such

oils, grease, lard, axméemvgt u&@ﬁge&th&ﬁ&@{:)imsﬂe@ﬁ.ﬁ&ws@wp@cmﬁ'c%&aﬁa&at?%z to 302

synt hetlcal |y prepared oxi gdation of petro- |eum or
hydr ogenation of carbéf ?ﬂ)i%oiﬁ"'@fécgvttshem&tyﬁ%r" 9de nand serionyic Su'ﬁééﬁi‘ts
acids are suitable suohr aatiosicn surdadtantsti hodeterent zompssitforisal Fo®i bse in

made by i rect sapon SurgeHik o4fshfadhindITHED BRI EREFFOR 2 RS 61 by
neutralization of 1Phewkight of a relatrixely 'lawi sudsing onntondcpsurfactanti or mixtures
separate manufact uri NGhErGT Camd, ofﬁotnhFW ?gg%&ésefa#ﬂgo?‘r ear%‘ehfs SOdPHFQi%UTjarJy

pot assium salts of the mxturg rive oconut _ol |
tallow, i.e., sodi um GMTEARI&s PﬁrrF‘Eqﬂ F‘Sw"‘ﬂ tonde csurfackanks aresthesalkpxyiation
L at'ty aci ﬂs al so act @%octﬁitergencandounwem:tamﬁgt Ctgfé’lfstcﬁﬁDWea%tN@ﬂerogen
‘because they renove nu e y.pr on sur. tants

al so i ncl ude wat er - so hg aF%e#e?%@f P? ‘fﬁggf {ﬁth% "zfliﬂ or}mgl?%lalg% ne oxide
et hanol am ne sal t 450f byr gerighd: $s1Ipiropy kenecoxideon Examplest aré productisnof hther BASF-
mol ecul ar structure afjyandotte Corporation designated Pluronic(RIM), Tecronic(RIM), Pluradot -

(RM) and block polymeric variations in vhich propoxylation follows

ethoxylation. Preferred suds control agents include mono-and
distearyl acid phosphates.

20 The various classes of surfactants useful in the detergent
and laundry additive compositions herein are exemp\ified as
follows:

(A) Anionic soap and non-soap surfactants
This class of surfactants includes alkali metal monocar-
W o 25. boxylates (soaps) such as the sodium, potassium, ammonium and
alkylolammonium salts of higher fatty acids containing from 8 to
24 carbon atbms and preferably from 12 to 18 carbon atoms.
Suitable fatty acids can be obtained from natural sources such as,
for instance, from plant or animal esters (e.g., palm oil, coconut
30 oil, babassu oil, soybean o0il, castor oil, tallow, whale and fish
oils, grease, lard, and mixtures thereof). The fatty acids also
can be synthetically prepared (e.g., by the oxidation of petro-
leum, or by hydrogenatidu of carbon monoxide by the Fischer-
Tropsch process). Resin acids are suitable such as rosin and
35 those resin acids in tall oil. Naphthenic acids are also suit-
able. Sodium and potassium soaps can be made by direct saponi-
fication of the fats and oils or by the neutralization of the free




lo alkyl radical containing from8 to 22 carbon atons and a sulfonic acid
or sulfuric acid ester radical. (Included in the termalkyl is the alkyl

portion of alkylaryl radicals.) Exanples of this group of non-soap anioniec
surfactants are the alkyl sulfates, especially those obtained by sul fgttng
t he hi gher alcohols.[err] 15 carbon atons); al kyl benzene sul fonates, in
whi ch the al kyl group contains from9 to 157carbon atons, in straight chain
or. branched chain configuration, sodium alkyl glyceryl ether sulfonates;

fﬁtty aci d nnnogﬂa\,ttjefédﬂsswhfanatre?peq?r%dl imltaass'e;ﬁ'iﬁéiéérniiﬁu%‘ggg{g@ %rrﬁl. of
the reaction pr t errl.al cohol an to mol es
of ethyl ene oxi %ggghdcgggﬁgmgmgl‘%ﬁf&‘}oh%'rﬁol he. $RA1 UM ANy PALASS NG Saldst af
with 1 to 10 unithe oixtarey|afhdatky ce iger denived Ufromaostdnat véH Iclani hea1aloky !
radi cal s contai to ar.no | L I | es_of n- soa
ani oni ¢ ‘surf act gﬁ?é’a?%%tu e°?e§g?§%§5gr§§ﬂ"c s%§? F§§Wagpag. esto@PF f PE‘!}I
wi th isethiénic fadty ddsapdishasts asi detengeocy dudi denshyidr detergentiazompos or
exanpl e, the fat ' i r t sl Iy

i1t Becdlss Y Natoe’ AEIFRIE Sk, o PreE BB,

otassiumsalts of fatty, acid am de of -neth
gci ds, for exanple aﬁl‘ﬂ"\éﬁ‘?i Jactantsc 330 X‘di‘#? wter-solupde saitsni par-

surfact ant sTihncItudel iMg oqmslsaaga!imhwt eghd3(ethanslamiA€ | SaTR! e@Fd, @ngnic
oot adeoyi sul T oY EBFTETepQEtoll BrabiEts WAL Fr5 EhafS pofeeliar Serlictire an'
boxyet hyl ) - Nooctadéxt ytadics b contd iminat from: Bectad22ngdrbest atomef arbdi sud fonic

xyet hyl) - Noc et yradicabsoo m Bckai2 sf ambdi swifonic
di octyl ester 3?‘28(1%?&%%Zh%‘é‘?%?é?"’“ﬁ?’é‘s‘?,m Pt Gad i bhe AR A1RVL "
I

surfactants are 8 ey Rortion Qfetagﬁhifﬂﬂt radiqalsnlir \Examples of this U
CoTEral 5 hout ng SREECAOk AP e sur/dStanEieRrs i ML SuBiet
S0l ubi 1 i ng. or SSBCTAIIECHorg SRIBIIEN s AEELAd Ene hidher ansolorSl e 5
phosphor us. 15 Thearhon atoashprlkpl bienzens syl fonates, dinewh fzhr the aldly] egrolip
kgt onb o AR RO ARG A6 L S el U st O B SPned
. chain configuration, sodium alkyl glyceryl ether sulfonates; fatty .
acid monoglyceride sulfonates and s'u‘lfates; sulfuric acid esters
. of the reactfon product of one mole of a C,, ;o alcohol and 1 to 6
20 moles of ethylene oxide and salts of alkyl phenol ethylene oxide
ether sulfate with 1 to 10 units of ethylene oxide per molecule
and in which the alkyl radicals contain 8 to 12 carbon atoms. |
Additional examples of non-soap anionic surfactants are the
reaction products of fatty acids esterified with isethionic acid
25_ and neutralized with sodium hydroxide where, for example, the - \J
fatty acids are derived from coconut ofil and sodium or potassium
salts of fatty acid amide of methyl lauride in which the fatty
acids, for example are deriv_éd from coconut ofl. .
Still other anionic surfactants include the classes designated
30 as succinamates. and succinates.These classes include such surface activ_e.agents
as disodium N-octadecylsulfosuccinamate; tetrasodium N-(1,2-dicar-
boxyethyl )-N-octadecylsul fosuccinamate; the diamyl ester of sodium-
sulfosuccinic acid; the dihexyl ester of sodium sulfosuccinic acid
and the dioctyl ester of sodium sulfosuccinic acid.
35 Anionic phosphate surfactants are also useful in the deter-
gent or laundry additive compositions of the present invention.




useful . These esters can be nodified by including in the nolecule fromone
to 40 alkylene oxide units, e.g., ethylene oxide units. 10

Particularly wuseful anionic- surfactants for incorporation into the
conposi tions herein are al kyl ether sulfates. The alkyl ether sulfates are
condensat’i on products of ethyl ene oxide and nonohydric al cohols having 10
to 20 carbon atons. Preferably, R has 12 to 1 arbon atons. The al cohol s
can be derived fromfats, 15. e.g., coconut oil or tallow, or can be

synthetic. Such al cofylsg QFE’ §tﬂ€'ﬁ‘aE8daé‘\tfv@ Qa@eh‘é'l@oha@i'h@ %ﬁ@?fdn%liév déltetrGent

6, nolar proportions ene . oxid mxture 0

in
mol ecul ar speci es, h‘éﬂﬂaiib ‘Wor"bx‘&'h‘pﬂhe th&n asi'\i@’t‘iafges@f‘bgﬁjﬂnﬂ %69% epnnecting

et hyl ene oxide perhydﬁtﬁob&f modkEfEY0! §s arf ol e df Pwdspibrus. The more
neutralized. Oher suita

I f act ant I d
sul fonat es havi ng fretime3 ¢ eBﬁB’ﬁgé’f Slrjprrgﬁﬁ?rgg ;B)asroiﬂgme{g‘n aguq é¢ A“‘-V]
Al kgxyl St gd Pﬁnlfonl (czlptmslphate zestersm)alcbeaiar(ﬁa@) fandeEO §Sin uhciulocﬂm'dpre—
uce e con [ S f [
ﬁ;?ur e) W %lh an or ga ﬁgr 8%%@ @é*gn%%% ﬁ%&ﬂ |#c)¢1m'rrgy 27 bhééﬁ ‘Q8WS are
al kyl aromatic in nausefal.The | ength of the hydrophilic or polyoxyalkylene
di cal which d
radi ca Ich is con ens‘?ﬂgﬁ’)& t&t@%’ efﬁts{w@aﬁf rb@ﬁﬁﬁ@h&diﬂﬁoﬁﬁh lﬂﬁecgle

readily adjusted to yield wat er - so
degree of bal ance befvfseAntiyier éﬁrﬂllkb'&e%@xﬁiﬁwﬂb%b?egel éﬁ%ﬂtege %ﬂd@x\}ﬂi&ﬁed

nlom gn: c ﬁurfact}emt S | ncbugkgscudawyTh@smmd%asaﬁiconsenffaelta?ﬁtsoffo%l | {tiedihdration
al cohol s having fro car in either. s ain
branched 35 chain co gpﬁt?%‘?“msf@ﬁﬂﬂ 3 adkyhe 535195 éfﬁ%seneﬂlﬁ(@agy‘
plerk In@e of- al cohol . ether k91 fatds?)aréheopdénsation epmdoztsieoﬁ:cnﬂyhm esxidé and
al Ky

et e iR BEE B MBLR 007 o AL TRHEAR),
- - has 12 to 18 carbon atoms. The alcohols can be derived from fats,
- 15 e.g., coconut oil or tallow, or can be synthetic. Such alcohols
- are reac;ed with 0.5 to 30, and especially 1 te 6, molar
proportions of ethylene oxide and the resulting mixture of
molecular species, having, for example, an average of 3 to 6 moles
of ethylene oxide per mole of alcohol, 1is sulfated and
20 neutralized. _ -
Other suitable anijonic surfactants are olefin and paraffin
sulfonates having from 12 to 24 carbon atoms..
(B) Nonionic surfactants
. Alkoxylated nonionic surfactants may be broadly defined as
25 compouhds produced by the condensation of alkylene oxide groups
(hydrophilic 1in nature) with an organic hydrophobic compound,
which may be aliphatic or alkyl aromatic in nature. The length of
the hydrophilic or polyoxyalkylene radical which is condensed with
any particular hydrophobic group can be readily adjusted to yield
30 a water-soluble compound having the desired degree of balance
; _ _ between hydrophi1ic and hydrophobic elements.
Alkoxylated non1onic surfactants include:
(1) The condensation product of a]1phat1c alcohols having
from 8 to 22 carbon atoms, in either straight chain or branched
. 35 chain configuration, with from 5 to 20 moles of ethylene oxide per
g mole of alcohol.




chain or branched chain configuration, with ethylene oxide, the 5 _ .

et hyl ene oxi de being present in amounts of from5 to 25 noles of ethylene

oxi de per nole of alkyl phenol. The al kyl substituent in such conpounds my -

be derived from pol yneri zed propyl ene, diisobutyl ene, octene, or nonene, -

for exanple. (3) Mterials derived fromthe condensati on of ethyl ene Y0

oxide with a product resulting fromthe reaction of propyl ene oxide and a

compound with reactive hydrogen such asl§Fycols and anines such as, for

exanpl e, conpoun copt ai ning.from 40%,t o 80% pol yoxyet hyl ene by wei ght

resulting from tlc‘j@)r ed®t i gf‘hﬂﬁﬁ’?l Oxdde xcondesates ofy da Yylotrhenolsse

constituted efgliethecashdendabioyrbdicts offaByhy bREIY! ABI{IY aRdaPEAPY! ene

- oxi de. Non-pol ar noni O£'I|.C s&rfao algoéslgl ncl ude "t he am ne oxi des an

cor r espondi n§ PR ANALNIRG Jeom fhg carhan atoms qtn ejthera Straight -

i ncl ude t hosehltwiorg trancked roMadn [ eonfligwketion) witd | geren%n oXlily] €Heoup

containigg fr t. ) dromQ to, 2, hydpox 0 roups and

fromO t(g) 5 3?5:@#9‘F| ﬁﬁﬁ%e§%ﬁgﬁgh%tsggnid‘ &Po'f'&éspfoﬂ' |§¥y€§)fn°ﬂ Q" which

is an al kyl ethylkeneoox enpex) solenofl@lkyl pBemair.boTheaadkyl snbstituantl i are

selected fro e ongLgt i I [ § a0 ydroxyal kyl

radi cal s con?‘z‘_a%ﬂi n&hﬁygﬂnﬁl '?‘?3 t(g:ggr ‘gfgﬁﬂa{%ngé%%'n qg ec‘?'fqpﬁ‘?ﬂgxrrpl es

~of amine oxi d&i ytengnt actengo| eici@onens,- forexampltadecyl am ne  oxi de,

(i methyl t et r adecyl3gm pgterd¥i<leder®ielY rromithy! (RhBEHGEY LA TP et e

cetyl di n%hyl a;n.ne . ?’XI de, diet hé/l - tetradecyl am ne oXI de,

di propyl {Bde8Fdar WEEh gk RROduCh; Ee3ItADg  Eragk iben nepebiasc afarinosylenei de,

bi s- (2- hydr oxxpdedrand) aeichipounidr &1ttBOreact B/ IngdrogenOsuUeR as glycols and

di net hyl - ( 2- hmgrox dodecyl am ne oxi de, and .the correspandin decy? Ty

hexadecyl an8MHM8SaGHEY 19510 f0T Sy@MmBTe FOMBGUNGS CAMAdnING From A0% ta 802

oper abl e nopotyoxyethylenacbpniesight ncdsudtingaifikoth theueeadtion enadtalkereani des

of the formulg;fe vli@ﬁrg hydrogffobic base constituted of the reaction product
15 of ethylene diamine and propylene oxide. :

Non-polar nonionic surfactants include the amine oxides and
corresponding phosphine oxides. Useful amine oxide- surfactants
include those having the formula R1R2R3N--0-wherein R1 is an alkyl
group containing from 10 to 28 carbon atoms, from 0 to 2 hydroxy

20 groups and from O to 5 ether linkages, there being at least one
moiety of R1 which is an alkyl group containing from 10 to 18
carbon atoms and R% and R are selected from the group consisting
of alkyl radicals and hydroxyalkyl radicals containing from 1 to 3
carbon atoms. ' |

25 Specific examples of amine oxide surfactants include: di-
methyldodecylamine oxide, dimethyltetradecylamine oxide, ethyl'-
methyltetradecylamine oxide, cetyldimethylamine oxide, diethyl-
tetradecylamine oxide, dipropyldodecylamine oxide, bis-{2-hy-

| droxyethyl)dodecylamine oxide, bis-(2-hydroxypropy!)methyltetra-

30 decylamine oxide, dimethyl-(2-hydroxydodecyl)amine oxide, and the
corresponding decyl, hexadecyl and octadecyl homologs of the above
compounds. ' :

Additional operable nonionic surfactants dinclude alky!
glucosides and alkylamides of the formula

35 '



wherein.[err] is [err] alkyl and Ris [err] or [err] (C) Zwitterionic
Surfactants Zwitterionic surfactants include derivatives of aliphatic

quat ernary ammoni um phosphoni um and sul f oni um conpounds in which S t he
al i phatiic, noi ety can be straight or branched chain and wherein one of the -
al i phati'c substituents contains from8 to 24 carbon atons and one contains
an ani onic water-solubilizing group. Particul 2QI y preferred zwitterionic
materials are the ethoxyl ated ammoni um sul fdfdtes and sulfates

di scl d ts, 1 , 9 62 hi |, d
Decenber 9, 'lo75 ar‘i’Be'ég'é‘g 12%%1uéﬁgh?2ﬁ$¥%e?“da:"gu1g%§h2d‘%@§8¢rﬁ§ﬁ;& 1975.
Ammoni oani dates are al s((f)uséﬁlﬂter%ttit:e%mfattarﬁsrfact ants. (D) Anphol ytic
Surfactants Anphol yti ' | Wat Lphati ¢4z .
surfactants AToNOl VC1© SHERHIGHE® sUPRICHER Tl RReParihETBE Rafuc
can be straight chajuaternanyasmioadum.ghosphoniun,oand sulforduml compaunds in which
substituents cgntalgyg %Tﬂﬂih@it% ‘ﬂlo?@tfﬁép% Q{r‘mﬁh@'}ﬁ' ﬁf‘ar{c‘ﬁ@ﬁ ha iR nd wherein

al i phatic substituen wat er - so |I|z g
20 (E) Cationgi @ s&hea@mh@gfmabéhmesﬁsfmtam% trompBi s 3 mmebon
vari ety of conmpouncgofbarangt eéﬂezeélovﬁ‘mﬁi‘eaﬁr émbﬁi@rgé‘fbr‘lsbl’lﬂ'fﬂ@ roup.

j

groups in the catl -and eral l uat | trQgen as ocl ate
an aci.d radical. éi'\‘f ﬁéqén’?mfﬁrﬁv"oé@ﬂt c g’ﬁﬂ?ﬁ@ﬁ sa""art e %qr@ggyba;ed.
cotn?]i fler elclf q-;Jat er gaemmniun!r ogahfonatpoundd. sulmésabuesﬂmseﬂs iar teursa.l | dgents
met hyl sul fate an e Lii er i S
simlar to cat i@ni cg]'é%%&qah?@-@fiavgé%l sgggd C%cegﬁ r 8H @%ﬁﬁégdl ?Sr%h
8 5‘ A more conpl etlaughbin osturad ,ofisseed dJacembmr f3gt 4978, c ohmrioni@inidatesurare
\f Pat ent Aal%%%%’ldzv}ﬁw%l@{m?& ]:ﬁ 1980, to Canbre. When
catl nic s

urfactants are use on W th anionic surfactants and
certain detergency buil sArphalydic Supfactant$oxyl ates, conpatibility nust

-Emet ﬁogﬁ: gﬁlrgdsu”{%atc tygﬁtns}ﬁp%ymcaéuﬁatﬁar&wfmewdét 195 £ Vel St AipRitic -
15 heterocyclic secondary and tertiary amines in which the aliphatic
moiety_can be straight chain or branched and wherein one of the
aliphatic substituents contains from 8 to 24 carbon atoms and at
least one 'ah’phatic substituent contains an  anionic
- water-solubilizing group.
20 (E) Cationic Surfactants
' ~Cationic surfactants comprise a wide variety of compounds
characterized by one or more organic hydrophobic groups in the
cation and generally by a quaternary nitrogen associated with an
W, acid radical. Pentavalent nitrogen ring compounds are also
25 considered quaternary nitrogen compounds. Suitable anions are
halides, methyl sulfate and hydroxide. Tertiary amines can have
characteristics similar to cationic surfactants at washing so-
lutions pH values less than 8.5.
A more complete disclosure of cationic surfactants can be
30 found in U.S. Patent 4,228,044, issued October 14, 1980, to
Cambre. '

When cationic surfactants are used in combination with
anionic surfactants and certain detergency builders dincluding
polycarboxylat’es, compatibility must be considered. A type of

35 cationic surfactant generally compatible with anionic surfactants




-21- and pol ycarboxylates is a [err] alkyl tri [err] alkyl ammnium
chloride or nethyl sulfate. More conplete disclosures of surfactants’
suitable for incor- poration in detergent and |aundry additive conpositi'ons

‘of the 5 present invention are in U S. Patents 4,056,481, Tate (Noyenber:

1, 1977); 4,049,586, Collier (Septenber 20, 1977); 4,040,988, Vincent et al
(August 9, 1977); 4,035,257, Cherney July 12, 1977); 4,033,718,

Hol colmet al (July 5, 1977) 4,019, 999, net al (April 26, 1977);
4,019,998, Vi ncené é%ﬂ I 26 1977); and 10 3,985, 669, Krunmel et
al (Cctober 12, 2® 7%9]-‘/‘:6)5 oxylatese serageﬁg;yg Bé]#ﬂerté“Tﬁq 3dél|@r1ganmoniamd

| aundry additi ¢Rloid@nes metiyls syPfatef he present I nvention can contain
detergency buildersyn addl i on i cul.ar ether car?ox | at e
d}gclosng? 0

conpounds or m xtur ﬁe’s@? et bEYrIREtas sesuitabl @) faroApeatent s.
Sui éa}?l e adgi t ipong8ionpdhy detdrgept admd 1gehdwfyg@dﬂ!’ti¢§uldoﬁ|§dsﬁt'i&¢d :&e thiee
aci orm apd al um, sa

citric, asodrbi® %m%em U EREERSS A B ey Pk Thopmbie o
car boxymet hyl oxy8%t)si 4,049,686 b&n&l‘iero(sepmelweyl oy AT G 040,988, Vincent

ci s-cycl ohexanelgexqqar(lggpugﬂ Cg, apgi; 4cu§d ng&n- ghmgg ﬁﬁff‘r ?g Zg}g)am ds.

The . pol yacetal _ carhb z i’ssued
March 13, 1979, 4ts833c;r7&8cH1q éPHﬂth aﬂ MYUSS lﬁi’a?t)énﬂ-(lll91w,4@brerssere@1lvarch

27, 1979 Lo O ullabiiciad, c1om); CRDIOGISER Vircaher @0l ¢Aorin p6S dabpy gt and
I aundry addhél vg g ggl Eﬁ ons .‘of t ¢r‘£osnt| ﬁ ;o suitable in the
detergent a a % adireme’ &b og 'o]‘ Bhe invention are the
.3, 3-di car boxy- 40pktond ] cO¢texgercy Buidders and the rel ated corrpounds d| scl osed
com’ Souﬁ3§69§3rt?2ul i, |dFtsFoedt o Diaukfl ENOVES copBRILIbRE 4T R\
Patents - 3, 923, oresentsiewtiem camcmmiosgetergeuqo be'}’llderandlnzlthszdma:o 35
Pol yphosphonat e tfigt gfrdq86Varb \éthérerQrsXN b tE Scompbaridie oFaﬂﬁ&u?es described
1S hereinbefore as essential components. :
Suitable . additional -polycarboxylate detergency builders
include the acid form and ‘alkali metal, ammonium and “substituted
- ammonium salts of citric, ascorbic, phytic, mellitic, benzene
- pentacarboxylic, oxydiacetic, carboxymethyloxysuccinic, carboxy-
20 methyloxymalonic, cis-cyclohexanehexacarboxylic, and cis-cyclopen-
tanetetracarboxylic acids.
The polyacetal carboxylates disclosed in U.S. Patent
4,144,226 issued March 13, 1979, to Crutchfield et al and U.S.
Patent 4,146,495 issued March 27, 1979 to Crutchfield et al can be . -
25 incorporated in the detergent and laundry additive compositions of v/
the invention.
Also suitable in the detergent and laundry additive composi-
tions of the invention are the 3,3-dicarboxy-4-oxa-1,6-hexane-
dicates and the related compounds disclosed in U.S.4566984.

30 : .

. Suitable ether polycarboxylates also include cyciic com-
pounds, particularly alicyclic compounds, such as described in
U.S. Patents 3,923,679; 3,835,163; 4,158,635; 4,120,874 and
4,102,903, I |

35 Polyphosphonate detergency builders comprise a large range of

organic compounds having two or more - C - P03|\1z groups,



organi ¢ conpounds having two or nore - C - [err] groups, -22- wherein M
I s hydripgen or a salt-formng radical. Suitable phos- phonates I ncl ude

et hape- 1- hydr oxy- 1, 1- di phosphonat es, et hane- : _
hydroxy-d,1, 2-tri phosphonates and their oligoneric ester chain condensates. -

Sui t abl e pol yphosphonates for use in the conposi- 5 tions of the
I nvention also include nitrogen-containing Y- phosphonates such as
et hyl enedi am netetraki s (net hyl enephosphoni c) Id and

di et hyl enetri am nep Lhsm( bet phas IeC g ' kald ) -
ammoni um and subst i ?gﬁg:;%%%@ﬁigpt ﬁgfgif }-Oﬁ'f:h?:dg{ﬁrgﬁ:h\g tﬁ@%“

phosphor us-cont ai ni p onang idet hethaneo roxy-i,2 =@ 3poasponp h ne-
my be restricted obygnlbi1odBongciBhBresTeANd | BRUINA!d Aot cli 3RS eflain
her ei nbefore [err] a*rﬁhﬂ nohocar.b xylic act d and ggluubl e ga ts thereof have
a detergent buil der Cpﬂgﬁ!‘ﬁﬁﬁﬁﬁoi nSuifablet polyphesphonptes far wsar det the seompesi-
[err] alkyl, alkenykjord kerytfd inveRtidni HsBubiichiae eﬁiﬁ‘oh_&‘ﬁ-c@hﬁﬁrhﬂ?)’-'dow-

er

o oo o et coPROSETAT, U3y e 1 SRR AR, iy TahaPosshone]
| nor gani ¢ det er gencyacbdianded rethghdnetriaminépendek ts dmethyledephvs phion/i cd daid 1d Hgd
ooy ons oL, SIFYERAEY, St spf LIBSATELD. puichiGh Sa1E] rerelp. O
al umi nosi | i cates, alckmhon msthl otfierri pbosphorustcahtainingecompooentsgnahesincorpo-
Femove il i val o0 yabin 88 pndspienstes fuai bl FEFIcRld B pRATEINA' 67 YHeTR-
preci pitation and t RenpJiegphisPnat es such as pyro- phosphates,
tripol yphosphates and wasefi&cyssed ‘heﬁﬁnﬁﬁh&@hsg%s a‘ﬂ@?ﬁ mORECHIDbRY1ic acid and
mul t rval ent rretal_cathosmtheforrp%f sol u 0 exy sakts ~or . 5-
i nsol ubl e preci pi t 8PT¥RY€ SBMEH SheseoT hayga, %F%ﬁg Bhlder funrtdgni immadd
tripol yphosphate araiparto eutfackantsgharacilristdbbe iCQ-0f ARdkyl, dbkerydonilkong
aundry 08 v congeevl ot ALy SR ol oS TR R
such . _ 4-pentadecene -1,2-dicarboxylic acid, salts thereof and mixtures
' thereof, are also useful optional detergency builders.
Inorganic detergency builders useful in the detergent and
Jaundry additive compositions of this invention at total combined
20 levels of from 0% to 75% by weight, include alkali metal
phosphates, sodium aluminosilicates, alkali metal silicates and
alkali metal carbonates.
Phosphate detergency builders include alkali metal ortho-
phosphates which remove multivalent metal cations from laundry
25 solutions by precipitation and the polyphosphates such as pyro-
phosphates, tripolyphosphates and water-soluble metaphosphates
that sequester multivalent metal cations in the form of soluble
complex salts or insoluble pfecipitating complexes.  Sodium
pyrophosphate and sodium tripolyphosphate are particularly suit-
30 able in granular detergent and laundry additive compositions to
the extent that governmental regulations do not restrict or
prohibit the use of phosphorus-containing compounds in such
" compositions. Granular detergent and laundry additive composition
embodiments of the invention particularly adapted for use in areas
35 where the incorporation of phosphorus-containing compounds is



conpositions. Ganular detergent and |laundry additive conposition

enbodi nents of the invention particularly adapted for use in areas 35,
where the incorporation of phosphorus-containing conpounds is _  -23-
restricted contains |ow total phosphorus and, preferably, essen- tia_D__i'y'_ no
phosphorus. O her optional builder material include alumnosilicate ion
exchange materials, e.g. zeolites. Crystalline alumnosilicate 5 I on
exchange materials useful in the practice2df this invention have the

formula [err whergin,z and e at,l.east 6, the nolar ratio of z to is
from 1 0 to b. SSAFHILEed scqhtaias ook, Eotal” Phasebonuar and arefarahlonsserie
al um nosi | i cat ¢iadly escphwsghorasteri al has the formula [err] 10 wherein x
is from20 to 30, i . drat ed, al ym posi,lj cate
material useful hefb;qﬂg?hgﬁséit%ﬁiyebﬁﬁ?%'cpgﬁﬁﬁ |*3Fﬁm’- [‘g?"ﬂ}wsi*‘i‘&t? r® 0.5
to 2, y is 1 aeachange materials,hasg.a zendites.umCirgstalldhenglumingsidiéateof at
| east 50 mil | i gt Lyal r S r 1 hydr ous
al um nosi | iscat %.Oﬁ%gm&élhéﬁi nﬁg?%ﬁ%j @%3&%&%@??%? efqvgp@] erein
are in hydrat edaver fh&antprey vk 2 aggedtght i f
crystalline and eget o) ixhel ?soﬁve?afﬁogbe%z AP YNtS Frone 0 t6 f0 ATRAPNOUS
mater ] al 5 cont drAm TP 1884yt ot 258TRLPEIRY AEGAIPENt, e alumisinedi cate s
CLySt al l'i ne -gl wxicharsgel i patla-ihpn-tﬂ)s_changemnm_?i a"ﬁaa(ﬁg?wi%mo%)lzgx" 0
characteri rt ispe . di-ganet ar r . cton t crons
Anor phous ﬁrgt e%g?gﬂ‘:rxe#%ff?gﬁ @nﬁéjﬁgnés@.’éfé“é{o 'to | ess than 0.01 mcron.
Preferred ion exchoAmgephaus- hydnased alyminosd! tcatermatertatiusefuli hemaiarhasf from

0.2 micron to 4ngl ghgAPicall FormAad ﬁpf\!gl;\io:'.gsfd A¢ & f"Frar 0,88 2N y is o/
represents the average artlc{Pg ?'I z& di afeter Of a given ion exchahge
material: as dotlorinStidPagriAl, has  magnes (m dan eXERARGR, SABACISYORAL [ of

exanpl e, i crodeapt cs0eneTighani equivhléntsi e LaCOanhardness eger Ograd) of
m croscope.g -gr]-uﬁy&r(&@tg‘i:}diﬂgs'ﬁliﬂﬂélos' | i cate i onYexchange nat e-

y The aluminosilicate ion exchange builder materials herein are
in hydrated form and contain from 10% to 28% of water by weight if
crysta”ine and potentially even higher amounts of water if
amorphous. Highly preferred crystalline aluminosilicate ion

20 exchange materials contain from 18% to 22% water in their crystal
matrix. The crystalline aluminosilicate ion exchange materials
are further characterized by a particle size diameter of from 0.1
wicron t0 10 microns Amorphous materials are often smaller,
e.g., down to less than 0.01 micron. Preferred ion exchange
25 - materials have a particle size diameter of from 0.2micron to 4
microns. The term "particle size diameter" herein represents the
average particle size diameter of a given ion exchange material as
determined by conventional analytical t_echﬁiques such as, for
example, microscopic determination utilizing a scanning electron
30 microscope. The crystalline a!uminosﬂicate fon exchange mate-
rials herein are usually further characterized by their calcium
ion exchange capacity, which is at least 200 mg. equivalent of
CaCO; water hardness/gm. of a1uminosﬂicate._'____calculated on an
anhydrous basis, and which generally is in the range of from 300
35 mg.eq./g. to 352 mg. eq./g. The aluminosilicate fon exchange
materials herein are still further characterized by their calcium



rials herein are usually further characterized by their calciumion
exchange capacity, which is at |east 200 ng. equivalent of [err] water
hardness/gm of alumnosilicate, cal culated on an anhydrous basis, and
whi ch’ geperally is in the range of from300 35 ng.eq./g. to 352 ny.
eq./g. The alum nosillcate 1ion exchange materials herein are still
further characterized by their cal cium - 24-.24a0n el change rate which is
at least 2 .grains Ca++/ gallon/ mn- ute/gramof. alumnosilicate

(anhydrous basis), atah eckarael yate ehich tis ntt heastarggrafnst Cem /2 gallon/ min-

grai ns/gall on/ m nutg/gr t ar.aj [ m /.ar based on | gi,um
I on hardness. Opti wﬁ%gﬁﬂ zﬂ(}u% 32#{%3%4 3@?%‘&%& s g}pcg' SQMF’B& qges
cal ciumion ex- changtthint ghef range eaft frogr 2 ngrajas/gailon/nubinugesgnamTht 6
anor phous al um nosi | } ' @{gg t Qi u Y ++
exchange capacit ofbgﬁhﬁééa??o%ﬂh . aﬁﬁ gr‘?f& nﬁéﬂgiwégﬁ Pgarl;gn%g\./mq;:tfmum_
exchange rate ofdat abaﬁnoslﬂémeg;gr/ bublder ipyrpesesgaxhibitasocphotum fon ex-
materials do not exbhglige PiteOhFtVEdse 4igraiag/daPTommtisitelgrdacn exam ned
by Cu radiation (1.54 Angstrom I’lltS% Al u osjlicate ion exchange
materials useful as opti gﬁ%l‘“‘ﬁﬁ? Y&y 1‘4"\1“??1’ Géi%riﬁﬂn?’“:&ﬂﬁgq &Eﬁ%ﬁ’?“&d‘éﬁ'@iﬂ/&é
c;)n%osi ti fms of 15 _h&\lh' Q Mg¥endichinger zapacityr of aat weaw:soalmbe. eq.Ttaco,/q(12
al um nosilicates use IS Jnpven cLyst r .agor u

in struc- ture and cé ¥ b“edlﬁgé]dr ﬁnpyﬁogéﬁfr%ag&um% s?*i égteké%r ﬁ?ﬁ%ﬁl
tically derived. 10 nBimdg.f98d . pr Avanphoys amaterialks | doaned jexhibit anhabgervable

materials is discussgfegrdction pheternNhens eXgmift@dby! 6F YadiZlon g}.gsgbﬁﬁgs]t%om

1976. Preferred synthetic crystalline alumnosilitCate ion exch
mat ﬂal s useful her®PHtSdre avail abl e under the designation Zeolite A,

Zeolfe B, and Zeolite XAlghinesildeatenson bendhdage materdsts aldefll @®t aptional
St s SULtable Blteks THL e dstPIGHE APAC 1P phetesfe O LodeBh s .67
silicate suitabl t5 hetkin investide acanmomoerdiadlypavadiables oThe redumbndsiihidates
of silicon dioxide. apdefhkah thiELiAve Tl beEFYIRETBine or amorphous in struc-
) ture and can be naturally-occurring aluminosilicates or synthe-
tically derived. A method for producing aluminosilicate ion ex-
change materials is discussed in U.S. Pat. No. 3,985,669, issued
20 Octo_ber 12, 1976. Preferred synthetic crystalline aluminosilicate
ion "exchange materials useful herein are available under the
designation Zeolite A, Zeolite B, and Zeolite X.
 Other optional builders include alkali metal silicates.
o Suitable alkali metal silicates have a mole ratio of 510,: alkali
\ 25 _ metal oxide in the range of from 1:1 to 4:1. The alkali metal
silicate suitable herein include commercial preparations of the
combination of silicon dioxide and alkali metal oxide or carbonate
fused together in varying proportions according to, for example,
the following reactz% e Y600
30 m$i0, + Na,COy ———>m$10,:Na,0 + CO,
The value of m, designating the molar ratio of SiOZ:NaZO.
‘ranges from 0.5 to 4 depending on the proposed use of the sodium
silicate. The term "alkali metal silicate® as used herein refers
to silicate solids with any ratio of 510, to alkali metal oxide.
35 Silicate solids normally possess a high alkalinity content; in
addftion water of hydration is frequently present as, for example,



fused together in varying proportions according to, for exanple, the
fol'l owi ng reaction: 30 [err] + [err] -->[err] + [err] The val-ue’of
m designating the nolar ratio of [err] ranges fromO0.5 to 4 dependi ng on
t he proposed use of the sodiumsilicate. The term"al kali netal silicatg"
as used herein refers to silicate solids with any ratio of [err] to al ¥l
net al oxi de.. 35 Silicate solids normally possess a high alkalinity
content; in addition water of hydration® %Tfrequently present as, for

exanpl e, -25- .ip.met.asjlicat.es which.can exjst_haying 5, 6, or 9

nol ecul es of \Aﬁ\é'}e.% o'fFﬁ*ﬁssi'f *8&&“&&%’&? m‘i("lﬁ‘gasfe 7 19& @ojegulesoof from

1.5 to 3.5, watee. [Sodium lrs_eidlica"lm sol isuwith fa| & dNX?O %Egﬁ?ﬁt% of fr

conposi tions. ilicate | ar regdentfy.a t ranul ar

det ergent or Ig’L?ndrtg a%lbqs'ti\?g%coﬁg%ﬁr??%ns‘e'bs 958?"! &L ollna‘i"lﬂ?Wbi 86 gent

provi de prot ectampasttiontie netal parts of the washing nmachine in which the

det ergent or | aund | td e 0fhd ' 1] i,ze Silicates have al so

been used 5’?0 provi%ﬁiggg% %ﬁgﬂ%g@rft%@g@gy;ﬁg&%&o&ﬁ_grﬂu a%ﬁﬁ#f%ﬁ"&o"'

det ergent or |taundry wdt?ve/@ogmmi@asm atorrgs iasr yinbiibsitond| to tprowvde d

| unpi ng and caly Keh | tHe I | ular -

de':rgrggnt or Wﬁgﬁggga?i?ﬁhg?p???ﬁ?ﬁ%g ﬁﬁyﬁ]\l}“gﬁﬁhﬁlqgsﬁﬂgotﬁ%e of
[

washi ng sol ut i ¢¥€hR9 aundry Five compositisni is wutidizede It icates
carbonat e i on Kaver ai®y chern Gised 66 dprovda€sa u@d@gsofr@ms\fbﬁgg rg.,ds%u‘t._i ons

hor gani - Bhostiad B b Ae R RSHo radaTEITI09B)E \Ne: Bramdss: whichartsoners,
from 0% to 30%esddabire abw%oﬁdshlmpdageandf caking.5%to 10% sod: um si | i cat eOI _
of this fnvent | on FRRa1Y seUAICEatlnable drst L ey BECoiCioaRfaR! defeGBRt "
di sper si ng/ antar rlauagnys add bti vegcompositions ofi therinventiomndsf a osoulk@eo 6 25%
surfactant. PrgiRiagdsdtutibnl aPERGRILY Ol fokaudl bR OLRRNIK11RRYSBPaLRS
15 carbonate ion to remove calcium and magnesium ions from washing
solutions by precipitation. . _ .
Preferred granular compositions free of inorgan'ic-phosﬁhates -
contain from 8% to 40% by weight sodium carbonaté. from 0% to 30%
~ sodium aluminosilicate, from 0.5% to 10% sodium silicate solids,
20 from 5% to 35% of the particular ether carbbxylate.'compounds of
this invention, from 0.2% to 5% by weight of the particular
dispersing/anti-redeposition agents of this invention, and from
10% to 25% surfactant. | :
Preferred 1iquid compositions free of 1inorganic phoéphates
25 contain from 8% to 30% by weight of non-soap anionic surfactants,
from 2% to 25% ethoxylated nonionic surfactants, from 5% to 20% of
a C8_24 alkyl or alkenyl mono-or dicarboxylic acid or salt there-
of, from 2% to 18% of the particular ether carboxylate compounds
of the present invention and from 0.2% to 5% by weight of the
30 dispersing/anti-redeposition agents of the présent invention.
Some liquid formulations may also contain from 0.5 to 5% of a
cationic or amine oxide surfactant.
Additional Optional Components
Granular detergent or laundry additive compositions of this
35 invention can contain materials such. as sulfates, borates,




-

25 - contain from8%to 30% by weight of non-soap anionic surfactants, from
2% to 25% ‘et hoxyl at ed nonionic surfactants, from5%to 20%of a [err] alkyl
or al kenyl rmono-or dicarboxylic acid or salt there- of, from2%to 18% of
the partijcul ar ether carboxyl ate conpounds of the pr esent i nvention and.
'fromO0.2%to 5% by weight of the 30 di spersing/anti-redeposition agents
of the present invention. Some |iquid formlgtions may al so contain from
0.5 to 5% of a cationic or anine oxide surfacta '. Addi tional Optional
Conmponents G anul ar t

I nvention can cont }%}E&Q‘i?& %Fﬁﬁugg;%yagg“ gg&iyb%l%ggh ?re&u#s%ﬁg and
per bdrat es organic. pe}CM!ﬂf&ﬁch@a\VQfsr pérhddyaﬂjloeach precursors and

activators and water of hyQuadi géverhestii gk d%agfng *] sAdghd | gp th'ls
conpositions of this | nvention can contal n water an er so vent S.

ol ecul ar. 5 wei ghtINVERti9Ar Fan ofontade ondftary and) obhan 5°éX%!Tﬁ§I°| fhewy mq}ycular
met hanol , et hanols, Wﬁ@ﬁﬂorrimﬁyd orl ssaeb Ol a1¢3h6Y é*unrpabhed by methanﬂ
I\/bnohydrl c al cohol s aﬁ%ﬁg‘) erred r | Zi n the surf H

pol yol s containing fr Lo BrePare s%\?ﬁ?’? m 3% o5¥ § oxy giobydreic

can be used and can psieohels awmz&kmdzﬁoresctwﬂlzﬁng thex sunflaetartObut gblyols
pol yol s include prop | t ghY; Y. i
1, 2- propanedi ol . Et haJhOE'qui'ﬁ ﬁ'lé’rntftrﬁy ‘Fa;? Jr'e rre Id coho oaﬁq\gdro;[ty rgr%'l‘ﬁs
or laundry additive ceampdei usesnandfcamarey, evénpmndcemm sﬁibbﬁttw-n %@mmes
rfﬁt eri ﬁ' E ashltor ot gl YtSf ?oﬂ?@'lsa”ﬂhk?udﬂ ro yﬁ&i%?ﬁeolf ahtnﬁenbl él%Sl? §Tyterine
oprca rrgnteners, - age
sodi um tol uene,  xyl e?f@ i ?gﬁ dg&n 40 of Q‘r Pﬂs‘é c‘&lrgf gerreg aTconol.
Opage; I er sI and al kal i ni t Jhe odetengentr dvuﬂiemdnyg adgiétlltve gsomposdtions of the in-
hgnol am ne and a T S ks | -
nown i :the deter. g\é#{{tig? téarﬂ 8?&?%9&@ rﬁch’ 1§1§ gﬁtéﬁtt C&ié Amd amy!
‘disclosed in the art olytdiecenzymes, fabrig whhgemsmweatmlfwghweras esugising
useful in the detfy- ghtroRNggdmyNdIhydActPbpés Cofch T3S isol A Wubdie, PHAERE! or
i nvention.
cumene sulfonate, perfumes, colorants, opacifiers, and alkalinity
control or buffering agents such as monoethinolamine -and tri-
ethanclamine. The use of these materfals is known in the deter-
gent art, | -
20 Soil release agents, such as disclosed in the art to reduce
~ oily staining of polyester fabrics, are also useful in the deter-
gent and laundry additive compositions of the present invention.
U.S. Patent 3,962,152 issued June 8, 1976, to Nicol et al. dis-
closes copolymers of ethylene terephthalate and polyethylene oxide

- | 25 terephthalate as soil release agents. U.S. Patent 4,174,305
| ' jssued- November 13, 1979, to Burns et al. discloses cellulose

ether soil release agents. U=5—+702857
' by Gessetink—diseloses—block—polyester—compounds-
wseful-as—soil—release—agents—in—dotengent—and—taundry—additive

30 compositions. _ : :

' The detergent and laundry additive compositions herein may
also optionally contain one or more iron and magnesium chelating
agents. Such chelating agents can be selected from the group
consisting of amino carboxylates, amino phosphonates, polyfunc-

35 tionally - substituted aromatic chelating agents and mixtures
' thereof. - —  Without relying on theory,




U S. Patent 3,962,152 issued June 8, 1976, to Nicol et al. dis- closes,
copol yners of ethyl ene terephthal ate and pol yet hyl ene oxi de 25 ) .
terephthalate as soil release agents. US Patent 4,174,305 issued
Novenber 13, 1979, to Burns et al. discloses cellulose ether soil re@ase'
agents. [err] 30 The detergent and |laundry additive conpositions herein my
“also optionally contain one or nore iron and magnesi um chel ati ng agents.
Such chel ati ng agents can be sel ected f rofh=t he group consi sting of am no

car boxyl at es, am hgo phosphonates, polyfung- 3 tionally - substituted
aromatic chel a& h‘(}gégSﬁ‘! teanghﬁ ﬁﬁré?nﬁfﬁér 8§f these. materials is due in

i thout relyingpart ttheah¥ir excep¥ionall abslitypaeulraiheve troh bhé manghéde Of
these material s i sfdue |% art f@ the|br xce%l o%l ﬁgal 'ééfﬁq renove iron
and nmanganese |¥Yi%sTFIMHHA AQTutipas by Eormation of; seluble gk8% chel at es.
Am no car boxyl at esAmiref Warbexylates ooséfulclasl apthgnalgwhedatings agents in
conpositians o <d Nt le0 a r re,.. pref |y I t two,
units, of the é‘ﬂ'ﬁ?gﬁt@yﬁr@*{ grhp] \{ﬁﬁgﬁg?'ﬁ Ws NS gi'{??gw E'géfierggfyal a,t
amoni um or subeasitt twaadunidts, afrthei suhsteveturet hanol anine) and x is from1
to 3, preferably 1. Er_éfg_-[@nj_m t hese am no carboxyl ates do not contain

al kyl or al kenyl groupd wth no#< t han carbon atons. Al kyl ene groups can
be shared by substructures. Ope-lﬂabl_ HQ Ti00Ma r boxyl at es i ncl ude

et hyl enedi am ngheveiRaset &l Sydrogen, alkali metal, dmdndmXypt Bubsitited 15
enedi am nef i acetates,,.nitri Qﬁﬁt"ﬁiawt zt es, et hy#ene ilampe tetra-

propi onat es,  HMORAYN (-0, @ uinel and x ds  from Jito 3¢ preferably 1.
gl yci nes. Anmi nprefeeshifygnathesearaming scarboxybatles fdo note contaliel alkyly egents

Dok CCTPOSt LGy b 4RSI R8s o it 1 end SIS Bl 0L
or nore, prefecbaldhared bysubstructuves. s Operable amine carboxylates include
ethylenediaminetetraacetates, - N-hydroxyethylethyl- .
15 enediaminetriacetates, nitrilotriacetates, ethylenediamine tetra- \
propionates, . diethylenetriaminepentaacetates, and - ethanoldi-
glycines. T | ' .
Amino phosphonates are also suitable for use as chelating
agents in the compositions of the invention when at least low
20 levels of total phosphorus are permitted in detergent composi-
tions. Compounds with one or more, preferably at least two, units |
of the substructure
—CH, _
SN (Oh)—POM 0 e
25 wherein M is hydrogen, alkali metal, ammonium or substituted
ammonium and x is from 1 to 3, preferably 1, are useful and
include ethylenediaminetetrakis (methylenephosphonates), nitrilo-
tris (methy]ehephosphonatés) and diethylenetriaminepentakis
(methylenephosphonates). Preferably, these amino phosphonates do
30 not contain alkyl or alkenyl groups with more than 6 carbon atoms.
Alkylene groups can be shared by substructures.

‘Polyfunctionally - substituted aromatic chelating agents are
also useful in the compositions herein. These materials comprise
compounds having the general formula |

35



of the substructure [err] 25 wherein M is hydrogen, alkali netal,
ammoni um or substituted ammoniumand x is froml1l to 3, preferably 1, are
useful and include ethyl enedi am netetrakis (nethylenephosphonates),
nitride- tris (et hyl enephosphonat es) and diethyl enetriam nepent akis
(et hyl enephosphonates). Preferably, these am no phosphonates do 30 not
contain al kyl or al kenyl groups with nore tlhgn 6 carbon atons. Al kylene .
groups can be shared by substructures. Polyfunctionally - substituted
aromatic chelating -agents areQ®l so useful in the conpositions herein. These
mat eri al s conprise conmpoungs having the general fornula 35 -28- [err] 5
wherein -at |east one R i s\ et r -COOH or soluble salts thereof and

m xtures thereof. U S. Pate 812,044 issued May 21, 1974, to Connor et

al discl oses polyfunctiona#' wbstituted aromati ¢ chel ati ng and

" sequestering agents. Prefertedicornpounds of this type in acid formare

di hydr oxydi sul f obenzenes and R, 2-di hydroxy 10 - 3, 5-di sul f obenzene or

her di sul | 13l | £ Q4 . = Lo
Can cont i n°t hos STEEEIT | 4F Feas® B R F2 -0 B SO0 RRFI ko FATRABI e

substituted anmandumixtuses. thareeforU.Sei Bateatiod dHi2n044 sissued Nay @li| 19244,
optional chelating ggRiyrS et a1 dISETSEs! YoFUhctionallp'd SEbItiRIEY b¥ohetit0%

by wei ght of the detergent or laundry additive c ositions herein., Mre
preferably chel atq?'ﬁgafa n?‘é‘i)\ﬁieﬂq'esct&ﬁ%ﬂg §8e$?50§f€)€er;'§93t°(9"'8% Ak thyis type
such conpositionsn Theid dfoengare ditydroxydidulfobedtlresVeand OlpR<d fhiydrexy of

LIS 1 nvent 4gh co8 BLARyIBIIEE ol AR SYALRIAIPLE <y, SRR
of gani ¢ per oxy Aéatiinebdetertigenpreampositions cami caritiadn these geatieripks drythen
bTeaches include cﬁa%l' WP RALRPY ah&té‘P”Oa'mBHﬂnﬁ eb¢ al¥pstdtitds SN (e.q.
per car bonat.e, sodium persilicate and urea-hydrogen
mono-or triethanolamine) salts.
If utilized, optional chelating agents will generally com-
- 15 _ prise from 0.1% to 10% by weight of the detergent or laundry
' additi#é'compositions herein. More preferably chelating agents
will comprise from 0.75% to 3% by weight of such compositions.
The detergent and laundry additive compositions of this
invention can also include a bleach system comprising an inorganic
20 or organic peroxy bleaching agent and, in preferred compbsitions,
'an organic peroxy acid bleach precursor. Suitable inorganic
peroxygen bleaches include sodium perborate mono- and tetrahy-
drate, sodium percarbonate, sodium persilicate and urea-hydrogen
peroxide addition products and the clathrate 4Na2504:2H202:1NaC1.
25 Suitable organic bleaches include peroxylauric acid, peroxy-
octanoic acid, peroxynonanoic acid, peroxydécanoic acid; diper-
oxydodecanedioic acid, diperoxyazelaic acid, mono- and diper-
oxyphthalic acid and mono- and diperoxyisophthalic acid. The
bleaching agent is generaI]y'present in the detergent and laundry
30 additive compositions of this invention at a level of from 5% to
50% preferably from 10% to 25% by weight. |
The detergent and laundry additive compositiohs of the
invention may also contain an organic peroxy acid bleach precursor
at a level of from 0.5% to 10%, preferably from 1% to 6% by
35 weight. Suitable bleach precursors are disclosed in UK-A-2040983,

(o)




peroxi de addition products and the clathrate [err] 25 Sui tabl e organirc
bl eaches include peroxylauric acid, peroxy- octanoic acid, .
per,oxynonanm c acid, peroxydecanoic acid, diper- oxydodecanedl oic acid, -,
di peroxyazel ai ¢ aci d nono- and di per- oxypht halic “acid and nono- and ‘e
di peroxyi sophthalic acid. The bl eaching agent is generally present in
the detergent and | aundry 30 additive corrgﬁrsi tions of this invention at
a level of from5%to 50%preferab| from 10%to 25% by wei ght. The
detergent and | aufRd yirelde For XaMpLai the merigetineacidy Teachnpragyrsarsosuch

contain an orgam gsper@gxraﬁ atybé anﬁieﬁmes,or atetrah I
10% preferably f 1% b&é‘ﬁéyg ooetrans 3] mgghglﬁﬁgﬂeigﬂr?rs(%

are disclosed in ,Q 458 ne wneano&dﬂﬁmudb’#ﬁm@?&m'@ F'Pﬂstﬂﬂte-
peracetic acid bl eetraapetylglgcouridycpemtaacet! ﬁg@ﬁtmqetohtﬁduyem%ﬁéf} Ngnd

- acet oxybendene. RBGomReecel PAREES o HIY; Préthchfa hisdeh Pracyrsors.,

oct aacet yl | act osehowewdrs have the lgehexalatemuty benzoat e. Highly preferred
bl each precursors, however, haye the general forrmula [err] wherein Ris an
al kyl group contai ning from6 §o 12 carbon atoms 10 wherein the | ongest
| i near al kyl chain extendi nng' dm and in- cl udi ng the carboxyl carbon

Coné ai ][IS WL r OLn ﬁ tﬁhéﬂaiﬁakb?ﬂ a Qﬂyﬁf‘gg'oltm I@nwtrﬁagl ﬂq:ngﬁow 12 hs:;mmag&ﬁ& e
acl (0] I C as ar.l mcC | a, In e n ro

S e alkvog onRerelt” tha " IgRasst dinedr AT Batn Cexsanalrd ¥ram) 80d in-
preferred enbodi mehading the canbaiyliscdrbom contais €aorntatidsartoncs tomseand

| eaving groups L aY‘f %E@Qﬁig‘ EB‘WPEX@“ %W@QP%&W of WHiBR K& ge @é}a‘s?-gkﬂ- t OL.-)

11, nore preferabl grou ps are
havi ng t he.f or ml mifeﬁﬁ}ﬁ% CORSWré'Prf—h! Tangs f"[@rﬁ]to 8. hal ogen, [err] is

an al kyl group having 'rfh@omkw r&:anR?%naSQTEith&- 119nlarorabrdnthed WndQf in

fromlto 4 ?.gd Yplresfesrere Cteﬁ 0 M %ini e'Fer .)Nngo c§" carbon atoms.
Preferred leaving groups L have a logarithmic acidity constant in
the range from 7 to 11, more preferably from 8 to 10. Examples of .
Teaving gro'ups are those having the formula

(cuz)xv_
20 a) \0
7
and
0
= . il
b) . -rl«-c-a

i

Y

25  wherein Z is H, Rl or halogen, R! 1s an alkyl group having from 1
to 4 carbon atoms, X 15.0 or:an 1'n}:_egler of from 1 to 4 and Y is
selected from SO 3M-’ 0S04M, COM, M (g}sq “and N'."(Rl)z.o' wherein
M s H, alkali metal, alkaline earth metal, ammonium or substitut-
ed ammonium, and Q is halide or methosulfate. -

30 The preferred leaving group L has the formula (a) in which Z
is H, x is O and Y is sulfonate, carboxylate or dimethylamine
oxide radical. Highly preferred materials are sodium 3,5,5,-



Mis H.alkali nmetal, alkaline earth netal, ammonium or substitut- ed

ammoni um and Q is halide or nmethosulfate. 30 The preferred | eaving
group L has the fornula (a) in which Zis H x'is 0 and Y is sulfonate,

carboxylate or di net hyl ami ne oxi de radi cal . Highly preferred materials -
are sodium3,5,5, - -30- trinethyl hexanoyl oxybenzene sul fonate, sodium

3,5,5-trinethyl- hexanoyl oxybenzoate, sodium ﬁ et hyl hexanoyl
oxybenzenesul f onat e, sodi um-nonanoyl oxybenzg sul fonate and sodi um

octanoyl  oxy- benzs ?%@éﬁgﬁﬁ%ﬂ%&%&%@e%@ﬂe‘jxﬁ ﬂHPe.'rns%a%h %sgg?cﬁ‘qn%t 1-

preferably 5 being ecur sor
herein will nor rralhleyamlamzpmtehesaddum af-etluﬂhexanoﬂ ccnxhﬂnﬁm}llﬁﬂnate,

finel y-di vi ded bl e%giaﬁtw&tng 1 aﬂgyﬁnzbﬁ@e&hlfomﬁeogbmjeﬁ dii%mg%@%!gt% oho’ﬁy-

sel ected. from noni oni ¢ sur nts suc al |
o pol yethyl ene dlepaenesul fonadei c their acxdount group; [im ﬁéﬁ"m Ht}tﬁm%/rﬁ!ﬁfe"abw

fatty acids ang m ﬂeqh?sp_gbggﬁqhted-h ghly preferred are nonionic - surfactant
bi nders, the bleach ac

bei ng adm xe xtryded in
the form of elongated p Ieé§ t I? G‘Efﬁ'ﬁ%' ga&%t@ﬁf E‘E!@r ﬁ&]ﬁs&?(@ggyl e
EU: ope?n Pat ent A{)I@didﬁdt imntH‘do foh of Gﬁiﬂides Nohpffﬁhgv;ﬁ]ne'l{-f‘lhﬁd_em BPedth
activator particles pre g e.follaw
enbodi nments illust ra§té aa*t%‘ a&f’ E?qu Fﬁg %?l"d% bg?rfﬂ‘é? 85??4 oﬂ?“‘
of the present i nvemmricmic asunfettards dat:br genttheorepbsxyﬂabert toliowni raleghotsg
bui | der syste her | 0] C 8RS e
I ndi cat edyot hgﬁ %&@ﬁk&g g‘lycgﬁﬂ %Ex snﬂif‘dotg"?{(tl ﬁYm"‘PdégF{v? 3&41?&&:»5,
formul ated by prepaﬁaltﬁg acidsxand dﬂwumheﬂhecmﬁoxwm% pahﬁarwydam mgnionic

th reto an ethoxyl aip¢aPQink 2Bk Agerd! SliﬁéSbT&’cﬁ“httfﬂ@SP%ﬁ\POHdﬁ%ﬂt witlv the
t her Car boxyl at e M xt urgé?@cﬁar ation m Xt u

m)nosucm nate (TMVS)PIRAEY tahd suBcVWdth"(’ﬁSF?PQQ%eap&#rédcbﬁﬁ dhrough a
procedure which i nwQldigb ékrubi@ncis odesetribed ciat Eupcpean RatertaAppPication tRo.

In such a procey  gr523, Alternatively, the bleach activator particles can be
. prepared by spray drying. '
The following embodiments illustrate, but are not limiting
of, the builder compositions of the present invention, as well as
detergent compositions containing the builder systems herein. A1l
20 percentages herein are by weight unless indicated otherwise.
- EXAMPLE 1
In this Example a builder composition is formulated by
_ preparing a mixture of ether carboxylates and by adding thereto an
. ' ethoxylated polyamine dispersing/anti-redeposition agent.
25 A. Ether Carboxylate Mixture Preparation
A mixture of tartrate monosuccinate (TMS) and tartrate
disuccinate (TDS) is prepared by a procedure which involves the
reaction of maleate salts and tartrate salts. In such a proce-
dure, maleic anhydride (2205g, 22.5 moles) is heated in 2000g of
30 distilled water until dissolved. The resultant solution of maleic
acid is cooled to 85 * 5°C and 2250g L-(+)- tartaric acid (15.0
moles) is added with stirring at 85t 5°C until a homogeneous clear
acid solution is obtained.
. Separately, 1111g of calcium hydroxide (15.0 moles) is slowly
35 added to a mixture of 4440g of 50% sodium hydroxide solution (55.5
moles) and 10009 distilled water while stirring at a moderate rate




dure, mal eic anhydride (2205g, 22.5 noles) is heated in 2000g of 30 5
distilled water until dissolved. The resultant solution of naleic acid is
cooled to 85 [err] and 2250g L-(+)- tartaric acid (15.0 noles) is added
with stirring at 85 [err] until a honbgeneous clear acid solution is -
obt ai ned. Separately, 1111g of cal cium hydroxide (15.0 noles) is slowy 35
added to a m xture of 4440g of 50% sodi um hydroxi de solution (55.5 noles) -
and 10009 distilled water while stirring3+ a noderate rate -31- such
that only a snall g;actlon of unwetted cal ci um hydroxide is upon the
surface of theushl thatoendy a smald. fractien mj |ugwetﬂqd| catefumnhydroxide is

essentially Unjhf MO Sirrdbeber el Sorttiah itca THHR.DBAFIG Y5 ScdmibdAl

added at a unitormrat |rre
sol ution whi ctintdlan pesentiahly uaiform hase @é&tur&wim&tamed-s cooled with

warm (ca. 60C) watfge 'H%s@r ﬂ?itdr‘é R PHe r&d&ed efE 4 %i?&ﬁi)et‘a%“'bee fo30 +

[err] nbst of the ting. ctl rlefly

fromtinmeSto thows. tofthe BB?%"@I“ % sttgr‘fﬂde9EH es‘?gagioq Ubi"éb ‘6f at'va?toeﬁ o
vapor and al someo ﬂelsmtirtgfweawuﬁ nﬁ&tufesowbdmacl withi wr(xs. 6@¢d) zes

“upon the cool act es St 10% of added
the reaction t é Stoh@%tﬁ" E?Sﬁeac‘? %’Q&ﬁ g?@ t(:kl y
wei ghed and brafughe ticmels , Th2Ogeadtien miiﬂ%eamayvdmwwerh BT boieﬁwsfrdlﬂ ed

wat er. (Act f h t qt.al t
t heir S(()dl ulmvgta{iinésq;ls. ge:ﬁg’sogfrﬁmjog&?%gfié gctr?d é’%’ﬂ?n“{‘ﬁt’{' ?565% %IGSEE 22 5
mol es + 194 x viapoo and adse t&1l0git the amount pific insalabie cnaltrrwmqlnr eryss

| mredi at el y h@ae\tﬁﬂes wgbh t17d 261 &%hff&ﬂv%r ﬁ&fiéf 'RsatrféOYﬁét?Cio;e@f’tor

and a 0.40g sanple t time arbitrari

reaction m xt Lhaéevﬂlscﬁdﬂgda Wﬂ t'@a%t%rfﬁ“%"at“rg Bﬁoﬂﬁm abp Q%’Fr] e hi e’
10 m nutes. WydaicBidp niixtdre manhﬁmyf wé ghed Zfndo brébghtr €6.C13,00047 HLel £

Cl S, SaMD! SRk Sctirve, b 20Bh S LTS SALERL IASHL s LBHTTERER "o
i mredi at el sugwri tatad werdght odf orgesicse Yakeni dschheimisogiomhsalts 1i.e.,
sodium maleate and sodium tartrate or 160 x 22.5 moles + 194 «x
15.0 moles = 6510g.)
" The reaction mixture is immediately heated with steam,
stirred moderately in a covered reactor, and a 0.40g sample taken
20 with time arbitrarily set at zero. The reaction mixture which is
a white suspension, is brought to 98-100°C within 10 minutes.
Within 15 to 20 minutes of time zero, the reaction mixture clears.
Samples (0.40 = 0.049) of the reaction solution are taken every
half hour to be dissolved in 100 m!l 0.1N_su1furic acid solution U
25 and immediately submitted for high pressure liquid chromatography
(HPLC) analysis in order to monitor the course of the reaction.
The results of HPLC analysis of the 1.5 hour sample indicate
that the reaction is to be quenched at the 2.0 hour point.
Quenching consists of cooling the reaction product mixture to 50°C
30 within 10 minutes. The homogeneous, almost colorless quenched
reaction product solution is reweighed and is made up again to
13,020g with 327g of distilled water to give a reaction product
solution containing 50% active.
HPLC analysis indicates that the composition of the reaction
35 product solution is 11.1% tartrate, 1.7% malate, 12.6% maleate,
10.9% fumarate, 35.0% peak 2A, 19.6% peak 2B, 3.3% peak 3A, and



(HPLC) analysis in order to nonitor the course of the reaction. The results
of HPLC analysis of the 1.5 hour sanple indicate that the reaction is to
be quenched at the 2.0 hour point. Quenching consists of cooling the
reacti of.product mxture to [err] 30 wthin 10 minutes.  The
honobgeneous, al nost col orl ess quenched reaction product solution is

rewei ghed and is nade up again to 13,0209 with 3279 of distilled water to
give a reaction product solution containing 50% active. HPLC analysis

i ndi cates t hat the QSI of . t act 35 roduct _sal ytio
11.1%tartrate, E 9?2 Rﬁl égt JQ& i l]grﬁ'Ped'tse °f3§°g%"b2t§l&§ﬁe
19. 6% pea]lf ZBd 3. 3%dﬂmhc6¥hatemﬂms)_ -and- p (5%_195%3188641:!338 arealisomrsarnd 26diune
i sonmers of sodiumt r in re

i somers of sodi umt tl’i%é @%&%@m St g*@os;\ﬁefﬁgg 52 ﬁﬁe@&g %g%%tdi X&f‘e‘{j
yield of TMS + TDS bﬁs‘l’é’d tptDd hhsed apkn aldapedks aaeas7°/is 639 %apprhexiapprtoximate

wei ght ratio ofg TNSWJ@?L" ratiy & TMsNrés KsChe 42" eAﬁag%c#p‘aE; "Haiskd ynon HPLC

refractive i ndex raw not corrected
yield of this reactmfrabaiw ’tmlexarw adata,s 14ea3%re Alo;ec:@nuecrt@dcttponole %

product batch of thg _ﬁ%ﬁﬁtéd ?‘iel@ o@ﬂﬁs“?éd&wﬁ'ﬁi‘sh&ron QSP%QHV&N 13

anal ysSI's | ndi cat es nmposi.ti o second , reac I on

product solution is 9. g%sﬁﬁ?'fdr a‘f@“l"W%Wﬂ!“é“( Q’atf QA) ﬁﬂ? cfdNe sige)ds made

fumarate, 35.0% pealisffy ¢fmil¥rpgiecediired. 1%+pe@kaaﬂysaad Vnd&%/awkt&& the
Agai n peaks 2A and 2B ar«%\E SOMEL S of sodi uaﬂar osucm
a

and peaks 3A an 3BCHUPROS S LMk Fh‘:,sod§etfrw’ f??%ﬁ’@"dlpgﬁ ‘é‘f%a?@“%‘fﬂs)’s @a%
Therefore, the HPLCtestrate{ ellAti abtatef, M%milﬁﬁeaséﬂ n’p(ﬂumai'dtepea& 0% pask

| 5-Q6, 1% The approxh g1 eiedlizd 351 f Bbald MR, THR 1308 Bedf 38.Y1 RAfhal Seskd00R

on cal cul ati onis? eac 1'on" pr es"are co g
26, 040g of sol uti onanthi B aee cisamerst ofi mﬂiu-nttartraetssggnosuamms(m J 3od

20 . noles of cal ci ggausom aJAﬂaa EPA g&bﬁé\ré ftfb‘aauﬂ'tm‘%stwﬂau@&ngwgmfs)

water. Wiile this s tion Is at stirred or ous

Sol ut o of 7500} (S0erasory. oot s imaseday bhish ol o TDS based upon all
peak areas is-66.1%. The approximate we1ght ratw of TMS:TDS is

80:20. Yield is 4400g based on calculations.

Both reaction product batches are combined to give 26,040g of
solution which is calculated to contain 8539g of TMS/TDS and 30
20 moles of calcium ion. This solution is then diluted with 26,040g
of water. While this solution is at 26°C and stirred vigorously,
a 28% solution of 7500g (30 mole) of ethanehydroxydiphosphonate
disodium salt dissolved in 18,7509 of water is added followed by
U ' 3178g of 50% sodium hydroxide solution to give a pH of 10.5.
25  Stirring is continued for 18 hours; the final pH is eleven. The
_resulting precipitate (EHDP-calcium complex) is then removed by
filtration using suction filtration equipment with a paper filter,
and the filtrate is washed with 4 liters of water. The resulting
supernatant, 56 liters, is filtered again through a glass frit to
30 remove any remaining fine particles. This clear solution is then
evaporated in a steam heated vat with a compressed air stream

blown above the surface to give a solution of 32,550q.
This solution is then poured into 80 liters of vigorously
stirred methanol. This is done to help separate the less soluble
35 TMS and TDS from the more soluble maleic and fumaric acid salts.
The stirring is continued for 15 minutes followed by a 1/2 hour



di sodi um sal t dissolved in 18,7509 of water is added followed by 3178g of
50% sodi um hydroxi de solution to give a pH of 10.5. 25 Stirring is®
continued for 18 hours; the final pHis eleven. The resulting preci p|tate
(EHDP- cal ci um conpl ex) is then renoved by filtration using suction |
filtration equipment with a paper filter, and the filtrate is washed wih 4
liters of water. The resulting supernatan? 56 liters, is filtered again
through a glass frit to 30 renove any r F%a. ning fine particles. This
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conti nued unti Ithe HretWnahais stemovedii c Thesrasuitinghsotetioands 165.389gpvdd The
resul ting 39! Urefied $1360s1899-2 Medfs frﬁsie&ﬁa%lg&@gg Yand” shd fikiued 4al er

are added, and tere

solution is andijienedaita 9inede:,88tgwes sahetmm I J\mmgsmutpom ts anahyzedhi gh
pressure |iqui dn@h¥agRd 086 2REVe Uﬁﬁé‘gfénbﬁfﬁii:m\&s s 1 £TORX etrﬁ@BOf ;eﬁﬁ SN

TVS/ TDS (8, 235 6. 4% recove wor ku artr
mal at e; ( . 9% ngﬁs%& c@nme&owﬁ%ndmea re ‘FK)B/ X detector: 7543.6% 8

The cal CI um i oITMSﬁ‘KDQ (812358 o 096.114%0 Pedove Py quﬁtmk 2015 tdetitel NeSPyY
R N i R
; 78.2:21.8. The calcium ion level of the sqution is 0.048 weight
% as determined by atomic absorption.
B. Ethoxylated Polyamine Preparation
Tetraethylenepentamine (TEPA) (M.W. 189, 61.44 g., 0.325
20 moles) is placed in a nominally dry flask and dried by stirring
for 0.5 hours at 110°-120°C under a vacuum (pressure less than 1
mm.) The vacuum is released by drawing ethylene oxide (EO) from a
prepurged trap connected to a supply tank. Once the flask is
filled with EO, an outlet stopcock is carefully opened to a trap
25 . connected to an exhaust bubbler. After 3 hours stirring at W/
- 107°-115°C, 99.56 g. of EO is added to give a calculated degree of
ethoxylation of 0.995. The reaction mixture is cooled while being
swept with argon and 2.289 g. (0.057 moles) of 60% sodium hydride
in mineral oil are then added. The stirred reaction mixture is
30 swept with argon until hydrogen evolution ceased. EO is then
added to the reaction mixture under atmospheric pressure at
109°-118°C with moderately fast stirring. After 23 houfs._a total
of 1503 g. (34.17 moles) of EO has been added to give a calculated
~ total degree of ethoxylation of 15.02. The ethoxylated TEPA
35 obtained is a tan waxy solid.




20 © moles) is placed in a nomnally dry flask and dried by stirring for
0.5 hours at [err] under a vacuum (pressure less than 1 nm) The vacuumis
rel eased by draw ng ethyl ene oxide (EO froma prepurged trap connected to
a supplyystank. Once the flask is filled with EQ, an outlet stopcock is -
carefully opened to a trap 25 connected to an exhaust bubbler. :
After 3 hours stirring at [err] 99.56 g. of,,EO is added to give a

cal cul ated degree of ethoxylation of 0.995. e reaction mxture is cool ed

whi | e being swept e/vl F_Eﬁ&gxﬁgsﬁlgﬁ%l&ﬁ(‘91“%57 nol es) of 60% sodi um
hydride in m neral red reaction mxture is 30

swept with argon until 94 hgramsgedf ethsl UIMSSTOS clixtyre preparedt Han Padtied tare
the reaction m Xt uf£.; s eft red [ ' f ‘
fast stirring. At iamyB8 R A FGRREIr e ERghsl el PPN mitdilaoEe it ep e
been added to giveit Past Byl aduch eotampostidgnets especial hysyitaklenfopuserss @,
The et hoxyl ategl ~ TRAdéP ?'SQEIBairﬂ%drfa&:t@ni%n‘&@ﬁﬁﬁObéﬁé-rgent cofpo3t iBhe |gier
Conposi tion PreparatloE%Q grﬁgﬁ %)f t he TIV?/,TDS m Xture prepared in Part A
are adm xed with 6@atRuUndry 3 1LIYR £OMRASIS aMNEPA material as prepared in
Part B. Such a conposition is especially €MAMRUEl §1for use as a 5 bui | der
systemin surfactant-cqgntaining detergen Lt on | | awndr .
addi tirve composition. E)&MBEE'IQFeierbqggﬁu‘foﬂ'ﬁggﬁqépg@%t ﬁ%‘g{ﬁ'}fﬁq ﬁiagﬁt&'rfyopge 1s

househol d | aundry asefoldowss foll ows: 10  Conponent

W . % Sodi um [ﬁ'(r] ¢ begll fate ' 13. g¢ Sadi um
[err] linear alkyl sul fonat e 5.7 [err] ——
al kyl pol'yet hoxyl at 8oqigms§,,-C; ¢ alkylsulfate 1.0 Sodi um tol &dnk
361X wei gnt_rati oSo41UM Cig Tinear al) benzeng EEnte L e | Sype) -
Sodi um R: hydr oxyet ﬁyﬂ‘&qbyﬁ%ﬂé&‘?‘a’(ﬁmﬂ'w&ée‘gj% 2.0 1.4
- Sodium toluene sulfonate . 1.0
15 TMS/TDS, sodium salt, 86/14 weight ratio 25.0
(TMS:TDS of the Example I type) _
Sodium R-hydroxyethylethylenediaminétriacetate 2.0
Sodium polyacrylate (Avg. M.W. approx. 5000) 2.0
Sodium carbonate ' | 20.3
20 Sodium silicate ' . 5.8
Polyethylene glycol (Avg. M.W. approx. 8000) 1.0
Sodium sulfate, water and miscellaneous  Balance to 100%
_ The components are added together with continuous mixing with
U - _ su.fficient extra water (40% total) to form an aqueous slurry which
25 is then spray dried to form the composition.
EXAMPLE 111

A 1iquid detergent composition for household laundry use is
as follows: '

Component | | Wt. %
30 Potassium C,,-C,c alkyl polyethoxy (2.5) sulfate 8.3
Cu,-C14 alkyl dimethyl amine oxide ' 3.3
Potassium toluene sulfonate 5.0
Monoethanolamine : ' 2.3

TMS/TDS triethanolamine salt, 85/15 TMS/TDS 15.0
35 - '



-

Sodi um pol yacryl ate (Avg. MW approx. 5000) : 2.0 Sodium .
car bonat e 20.3 20 Sodi um si'l i cat e

5. 8 Pol yet hyl ene gl.ycol (Avg. M W approx. 8000) 1.0 Sodi um
s(uI fate, water and m scel | aneous Bal ance to 100% The conponent’s -

are added together with-continuous mxing with sufficient extra water MO%
total) to forman aqueous slurry which 25 =3§s then spray dried to formthe

conposi tion. |1 ent_conposition for househol d

| aundry use i s as #g# %%pg%eﬁg;'"[' xy-3,5-disul fobenzene 1.5

EN. i% SPk ngt as?my[mld] tetriagkhylehgsentanine Zcxampie! _q&ge oot é 8.3
err] al kyl ding ot d$si um

t ol uene sul fonate s il BS]M"Q?‘" (avg. M.W. a"""Q¥-09qm')oet hanollal-’n ne

2.3 TVB/ TDS tri eﬁmﬁoﬁmﬁ@ce&amw&a 15 TMS/ TDS ,4@ Qo%oz
-35- Potassigum salt of r obe

Et hoxyl ated tetr WI%#ggeﬂ?%gngﬁégdéd déads#w %ﬁ c°“”“@“§ Pb‘[‘d‘ﬁs |'C0|m
pol yacryl ate (av€° R campasitiomoo0) 1 5 Water and

m scel | aneous XAMPPE! ﬂpce to 100% 5 ; The
~conponents are added twtiaer with c r'n'U'U'U'S—m ing to formthe
conposi ti on. EXAMPLE'| deker fﬂett ﬁ@mﬁfté%?rpf@é'l homhob:l Yaundeshaise is

| aundry use is prreparedi bpymixing nhet I’ml!fowiidlg)mggcnegf,em ents: 10 [err]

al Ky penzenagl Icéry 18AbEnzenesuifontc actd o {01 o CohollOebhony- 7
12.0 [err] al kylTrnighbanalpming ceceadkyk sulfate 3500 TMS/ TDS,
tri et hanol ani ne?@ | @3k T LRAGHST 5015 12.0 ..
o etnyrenetr1 amgpthig e et enepnospion ©) acid 0.8 0
TMS/TDS, triethanolamine salt 85/15 TMS/TDS 5.0 -
1S Diethylenetriaminepentakis (methylenephosphonic) acid 0.8
Polyacrylic acid (avg. M.W, approx. 5000) 0.8
Triethanolamine” . . 4.5
Ethanol 8.6
1,2-Propanediol 3.0
20 Water, perfume, buffers and miscellaneous Balance to 100%
EXAMPLE V

In the Compositions whic_h follow, the abbreviations used have
the following designations:

| CyoLAS :  Sodium linear Cy, benzene sulfonate
zs_ TAS ' : Sodium tallow alcohol sulfonate
TAEn : Hardened tallow alcohol ethoxylated with U
~n moles' of ethylene oxide per mole of
: alcohol.
Dobano1 {RRM) 45.7 : ACiats primary alcohol condensed with 7
30 moles of ethylene oxide
TAED : Tetraacetyl ethylene diamine
NOBS : Sodium nonanoy! oxybenzenesulfonate
INOBS : Sodfum 3,5,5 ¢trimethyl hexanoyl oxy-
benzene sulfonate
38 Silicate :  Sodium silicate having an-Sioz:Nazo ratio

of 1:6



Pol-yacrylic acid (avg. MW approx. 5000)

0.8
Tri et anol am ne 4.5 Et hanol
8.6-1, 2- Propanedi ol 3.0 20
Water, (perfume, buffers and niscell aneous Bal ance to 100% -
'EXAMPLE V In the Conpositions which follow, the abbreviations used have the.
‘foll owi ng designations: CLl2LAS Sodium | i near Cl2 benzene
sul fonate 25 TAS so#®um tal | ow al cohol sul fonate

err Har dened t al al coh eth Iated wth n nol es
gE)f el hyl ene oxi des$gﬂthl e of al cohol MB%'BP [sé’%l’]"“ %X Alerr]

?prihmlary al Cogol cOomctonacel with 7 30  Anhydrous sodium carﬁonate " nol es &fOBS
et hyl ene oxide T Tetra cet i am ne
Sodi um nonanoyl o enzenesul fonat & | N&%wm cav yﬁqethytl Xe]elu?o ¥dium 3,5,5

trinmethyl hexano$ilicong- benzene sul f Gomprdsing 034 |pimts by weight of an
Sodium silicage having an [err] ratio 6 S X
Anhydr ous 503{’ um sul fate Carbonate Q§ 5 by . we?fgﬁth h\rous sodf s lanated

car bonate CMC ; SOdsm}nQaaranéxyﬂsme. @@amuladsé \Gﬂhl dode
; Conprising 0.14 parts by WEI ght of paptd of sodi .; 1
85:15 by weight mxture sil anatped si | °| casoan‘(‘tlm tr po %’8"“ hate,l aa"d

with 1.3 parts of sodiumtri poI yphosph&:26 Bartkso.ofs ﬁ?dﬂ?% @)}thg eandansegol
condensed with 25 nol ar proportions of wgthyR&nemolér proportions of ethylene

oxi de PC : Copol yner dof 3:7 malei c/ acrylic acid,
average nol e}:?JI ar weight 70,000, aé’x‘ e
: PC1 : Copolymer of 3:7 maleic/acrylic acid,
W . ' average molecular weight 70,000, as
' sodium salt '
PC2 : Polyacrylic acid, average molecular
15 weight 4,500, as sodium salt
' -TMS/TDS . : Tartrate monosuccinate/tartrate

disuccinate mixture in a weight ratio of
80:20, sodium salt form

Perborate ¢ Sodium perborate tetrahydrate of nominal
20 formula Na802.3H20.H202

Enzyme 1 . Protease '

EDTA : Sodium ethylene diamine tetra acetate

Brightener :  Disodium 4,4'-bis(2-morpholino-4-anilino-
U s-triazin-6-ylamino) stilbene-2:2'di-

S 25 - sulfonate '
DETPMP . Diethylene  triamine  penta(methylene

phosphonic acid), marketed by Monsanto
under the Trade name Dequest 2060
EDTMP :  Ethylenediamine tetra (methylene phos-
30 . | phonic acid), markceted My Monsanto, under
the Trade name DequestLZ 41
Granular detergent compositions are prepared as follows. A
base powder composition is first prepared by mixing all components
'except. where present, Dobanol 45E7, bleach, bleach activator,
35 enzyme, suds suppresser, phosphate and carbonate in crutcher as an
aqueous slurry at a temperature of 55°C and containing 35% water.



sodium salt PC2 : Pol yacrylic aci d, aver age
nol ecul ar 15 wei ght 4,500, as sodiumsalt
TMS/ TDS Tartrate nonosucci nate/tartrate .

di succinate nmixture in a weight ratio of 80:20, sodiumsalt form Perbagate
: Sodi um perborate tetrahydrate of nom nal 20

i‘orrml a [err] Enzyne X Pr ot ese EDTA X

Sodi um et hyl ene dj ami ne tetra acetate Brightener ; Di sodi um

4, 4' - bi s(2- mor phoThehgYueryhiis i then spnayi driied- &t yi gas rig)et tempenatureed- 3303Cd; -
2D;Set hyl ene tri ann‘i 'rfgrm bsget g‘éﬂ&érﬁ” zﬁ’"m'Pg/Eﬂéem 8]%accihd aCtr;;?f(%tt'edth"e
Monsant o under t hRreseafie iﬁaﬁ&_‘b&%i&% !bﬁbqggggvrls binder ‘gd extruded in-the
Etth! enedi g)m ne ﬁ@ltﬂf ?fb(ﬂlBhbaftmeparDMQs 3Arough 3 radical extruder as dze-41
phoni c acid), narket nsant 0,s_ynder £ ade, nane esta '
G anul ar det e? gen?“é@ﬁﬁog?t'"&ﬁgem e"g?'&pzb’hﬁ‘aﬁgi?’bﬁ“&‘a%‘f ﬁggaséhb%g
conposi tion is fiastivatepaoed!és, bileichy enzymeonsudscsuppressomt phedpbate and
present, Dobanol gafonabh %N tndl @75Iniaeh WithOthe Base pBRE 2omdkition and

_suppresser, phospfiate and carbonate’in crutcher as an aqueous slurry at a-
temperature of [efinaldydDetdnehi FPRBLis apreved into the Fimal WUt yrry i s t hen
spray dried at a gas inlet tenperature ofoMpOSITION® form base powder
granul es. The bleach - activator, €re present, is then adm’bxed Wit h
TAE25 as bind®? and extruded in the fokm of el &ngated rticles=through a
radi cal extruder cit Ate- 5 scri bed An Europdan Pater® Applic8tion Nunber
62523. The bl eac@ ctivator noodles, Rl each, epzyne, suds suppgessor, o
phosphat e and carbohate are then dry-m xed with the b-asq? %owder conposi t i QP

and finally OobandAE4RTM) 45E7 is spr afed into %fe find xtur& COWOSI T
I'ONS TAE -

1 - - .
15 Dobanol (RMM) 457 4 - 4 2
'NOBS - 2 - -
INOBS ' -3 - - - _ S
TAED | 0.5 - 3 -
Perborate 19 20 ‘10 i ;
20 EDTMP 6.3 - 0.4 0.1
DETPMP | - 0.4 - -
EDTA 0.2 0.2 0.2 0.1
Magnesium (ppm) 1000 1000 750 -
PC1 2 1 2 2
28 PC2 1 1 - W,
T TMS/TDS 28 7 18 10
Zeolite A* - 15 14 -
Sodium tripolyphosphate - - - 12
Coconut Soap - - - 2
30 Carbonate 17 15 10 - |
Silicate 3 2 2 . 7
Silicone 0.2 0.2 0.3 0.2
Enzyme ’ 0.8 0.5 0.4 0.3

Brightener - 0.2 0.2 0.2 0.2
3S - '



10 C A 8 C D [err]
4

4 . 9 . 8 8 TAS

3.[err] 0.5 0.5 0.8 [err]

1 1y - 15 Dobanol (RTM 45E7 4 - 4

2 ‘NOBS ' - 2 - - 1 NOBS

3 ' - TAED 38 0.5 3
Per bor at e 19 20 vOT 10 24 20 EDTIMP
0.3 ' 0.4 0.1 DETPMP o

0.4 | Sulfaté,” pprp 0.2 0.2 0.2
0.1 Magnesi um (Bpigture & 1000 1000 750 PC

2 1 2 25 _PC2 _ - ta 100 - - - - - - - 1

1 Miscell %“"'PK‘/é/ TDS to 100 7 15
10 Zeol i te A*  *Zeolite Aof 4 A pore size. 15 - : 14 - Sodi um
tripolyphosghate  the above compogitions are zero and Yok R6EPHAte B8brgent
15 10 compositionsj |displaying excellent bleachgstabﬂity.gfabmc care?
7 Silicone and detergency Beﬁformance Qc?oss the rénge of wash Gte& EFW?ES
0.8 0.5 1 8 ? f C

0.2 - 0.2 With Pa‘”&‘&‘" 3] ¥ a?HEStW QLHEé‘ armance oin theogase © °“'P°5" -

- -.- - to 100 tiens A, B -and 'CZaml igreasy odnd! parpdeudatezeoiTEhatablowe wash

conposition r | ow phosphat e detergent conpositions displaying
excel | ent bf% ﬁenﬁ;{ee gt'?&t% fabric care and detergency performnce across

the range of vvash t enper at ur es EXAMPLE VI
-/ _ Aqueous washing solutions corresponding to solutions contain-
ing 1500 ppm of various granular detergent compositions are tested
for their ability to remove several types of soils from several
15 types of fabrics. The granular detergent composition of these
' types. are those which contain the following components in the
follewing amount:

Component : | Wt. ¢

_ Sodium Cl3 linear alkylbenzenesulfonate 7.4
20 Sodium C14 C15 alkylsulfate 7.4
g Clz'c13 aIky1po1yethoxylate (2. 5) - 1.5
Sodium Silicate - 4.7
Sodium Carbonate - 17.3
k.) Builder 31.5
25 Dispersing/Anti-redeposition Agent 2
Sodium Diethylene Triamine Penta Acetate (DTPA) -
Chelating Agent (Optional) - 1

Sodium Sulfate, Water a(nd Minors . mew) Balance to 100%
Artifically soiled 5") x 5"jfabrics representing a range of
30 typical consumer stains are washed in a mini-washer using two
gallons of aqueous washing solution as hereinbefore described.
Each such treatment employs a different combination of builder,
dispersing/anti-redeposition agent and/or chelating agent as set
forth in the following table:
35



with particularly outstanding performance in the case of Conposi- tions A,
B and C on greasy and particulate soils at |ow wash |o t enper at ur es.
EXAMPLE VI Aqueous washing sol utions corresponding to solutions contain-._
ing 1500 ppm of various granul ar detergent conpositions are tested for iw -
their ability to renove several types of soils fromseveral 15 types of
fabrics. The granul ar detergent conposition these types are those which
contain the foll owing conponents in the foll 6Whg anount: Conponent -

W . % Sodium [err] ¢l al kyl benze \ 7.4 20
Sodium [err]" al kyl Thb{Ght CTERYer A it - 7.4 [err] |

al kyl pol yet hoxyl at e_(%¥a.5) Builder Redeposition Agent 5 Sodi um Sil i Ekglant

4.7 Sodium Carbonate ;  Tmg/TOSA None 17. 3 gyi T der
31.5 25 Dispersing/Anti-re e?osi tion Agent B

Sodi um Di et hyl ene Tri o ne MSATRS Acet at S0(39rMiyturrcotiPCAg aadent (Opti onal)
1 Sodium Sul f atse, Water d Mnors PEA EchaI ance to 100% Artgdrecal Iy
soiled 5"(12.7 cm X 5"(12.7. rics r r%%g i ng a,. r,apge ,of 30 typi cal
consumer stains are washed /Eﬁ% ni vvagﬁé E§¥ t%nglq"Gns of aquequs
washi ng sol uti on as herei nbefore descri lﬂéﬂbaJEgﬁh such treatnment enfpfPays a
di fferent conbination pf bu} di spersilig/ anti -redeposition age and/ or
chel ati ng agent as setpf or'tjws?gﬁgf he fol :Ngb\n ng table: 35 - 39- Trggpﬁ‘ent

Di spersing/ Anti- No. 5 Bui$ter RedeMeseti on Agent None

Chel ant 1 [@”] (A) '\Wﬂ&]prz of tartrate monosuccinate andO'@rérate di-
Y5

TMS/ TDS 0/50 M Xt 5
[err] M e R te i ?”ﬁas to TDS weight ratio of 80/20, sodium

salt form W/

(8) Polyacrylic acid, average molecular weight 4500, as
sodium salt - ' o

15 . (C) Ethoxylated tetraethylenepentamine having a molecular

weight prior to ethoxyIaf'ion of 189 and a. degree of
ethoxylation of 185 . :

(D)} Sodium diethylenetriaminepentaacetate

(E) Sodium tripolyphosphate _

20 Test fabrics are washed with these treatment solutions in
wash water of 968°F (36.7°Cknd rinsed in vater at 70°F @1.1°C)vater hardness is
12 grains/gallon. Clean white cotton terry cloths are added as
ballast fabrics to realize a test fabric weight of 300 grams per
treatment. All fabrics are subseqently dried in mini-dryers.

25 Three replicates of each such treatment are conducted. A
balanced complete block paired com'parison test design provides for
the fabrics reprsenting each stain type for a given treatment to
be viewed relative to the other treatments. Stain removal is
graded by expert graders. Each grader provides numerical cleaning

30 difference grades on a nine point scale (-4 through +4) for each
comparison, o ' _

Treatment means are calculated and are listed in the table
hereinafter after normalization of the means based on a zero value
for treatment number one (TMS/TDS alone).

35



3 °  TMs/TDS 50/ 50 M xture of PC2 and [err]

[err] 4 TMS/ TDS None _ DTPA 5

[err] None None 10 (A
Mxture<dof tartrate nonosuccinate and tartrate di- succinate in a TMS
to TDS weight ratio of 80/20, sodiumsalt form (B) Polyacrylic acid,
average nol ecul ar wei ght 4500, as sodium gght 15 (© Ethoxyl ated
t et raet hyl enepent am ne having a nol ecul ar weight prior to ethoxylation of
189 and a degree of- e¢hoxylation of 15 Pand108ciddUnits
di et hyl enetri am nepent aacetate (E) Sodiumtri 0 Test
fabrics are washed with these treatment sol uti g¢atnentade. wat er of [err]
rinsed in water at [errko¥per hardness is 32 grmins/gallon Cgan pdghe
cotton terry cloths are d as ballast fgbricsto realizé.a test f i C
wei ght of 300 grafdapan LeE®ent. Al fab®8s bid sh{éeq‘é(?rtll y ﬁ edli®?

m ng-drygrs._SZg | C‘IaydonTPGE/l&cbewS: ca}(es of oeecre.mchz.te*eatormtj e 1,03
conducted. A bal anced co ete ock pair codmlari t est, design
provides for the PiBP &2 FWERHO g each esngl n 'typeégi;r gé‘g\ ve@'?r et3ent
to be viewed rel afTeaeort Bolneobtdrer treat ne.f. 0% ai h.0*enold8 - 09%rodBd by
expert graders. rQVvi > numerical cleaning 30 difference
grades on a ni ne gggﬁ&;tgg%‘cg-%tpﬁf%ugh +4) for each conparison. Treatnment
means: are cal cul at edotio® are listed in the G.8b1 @ her@ihaf t@sd arlet* 1.03

normal i zat i oqgof tB'ﬂEoﬁr%?ggs@%ﬁ%t%na zero ¢/l Ug. 4 oLolo eat gEnt pupeg ggne

(TMS/ TDS al one). 35, -40- - Panel Score
Units Treatnment N&nimypl Bdood on Cotton 0.0q 1.2% 1.5* 53 0.6 10* 0.5
[er(], Poly-cotton Anti-redeposi- : |
| - tion Swatch 0.0 3.9* 4.3* 0.2 1.9% 0.81
Cotton Anti-redeposition '
15 Swatch 0.0 1.2 1.2 0.3 -0.8 1.38

Facial Soil on Poly-cotton 0.0 0.7* o0.,7* 0.1 -0.3 0.49
(AY Least significant difference at 95% confidence level
* Indicates value is significantly different than Treat-
ment 1, a plus value indicating improved stain removal.



| evel * | ndi catPBeSRhArys-frees; datergentn: ox dayndeyeraddd hive TPEQQUCtsrensa!Lq a
pl us val ue | ndi catclomgogirfﬁbﬂv&ﬁ,psiﬁl .renoval . -41 . CLAIMS 1. A

det er gent | der, .gonpasi t aIIy usef ul n phos horus-free
det er gent or auncﬂﬁ ad@®M i ?/@fpr uﬁﬁs % ?t‘,lm ri SRFRpxydate
(A) from 70% to 99%equbyteringhégen havamg the rmul:ar boxyl ate sequestering

agent constituted by corrpounds he fd) r] wherein Ais H or
-[err] and 10 X is Hor a water- sg(ix“ub £ salt-Torl or ation; and (B) from

1% to 30% by wei ght of a di spersi{X6fi0X- r edepo OOKcﬁooégent sel ected from

the group consisting ofherain A Q!N @R bQXghal ¢n, Mingh are polynmers or

~ copol yners whjch 15 -cont ali nlg& 1 t 60% by wei ght of segnents
havi ng the ge?ﬂsral formula: [err] 20 wherein X, Y and Z are,

I ndependently, selected from X §s Hora water-soluble salt-forming caticn, and

- (B) from 1% to 30% by weight of a dispersing/anti-redeposition-
agent selected from the group consisting of: u
i) polycarboxﬁates which are polymers or copolymers wirich
15 contain at least 60% by weight of segments having the
general! formula:

1]
| I
y
L Y COOM J
20 wherein X, Y and Z are, independently. selected from
hydrogen, methyl, carboxy, carboxymethyl, hydroxy and
hydroxymethyl; M is H or a salt-forming cation and n
ranges from 30 to 400; |
if) ethoxylated amine material selected from the group
25 _ consisting of \J
(a) ethoxylated monoamines having the formula:
(Xem Lo )N (R )2
{b) ethoxylated diamines having the formula:
2 1 2 1 R2
R —t|{ e R e § == R (R )Z_N—R - N - )2

x-'—-—
K=

|
x .
or
(X-Le)ym N =R = N = (R2),
(¢) ethoxylated polyamines having the formula:
T R
RS LA (RY) - Netex)y

Clay on Cotton 0.0 1.7 1.6* -0.1 1.4 1.52 5 -

Cl ay on Pol y-cotton 0.0 2.6* 2.6* 0.2 1.4 1.03 Grass on :
Pol y-cotton" _ 0.0 0.7 0.6 0.1 0.5——1.36 Tea on Poly- CQttOD. %
0.0 0.6 1.0* 0.8 0.9* 0.92 Spaghetti Sauce on Poly- cotton LS

0.0 0.4 0.3 -0.4 -1.4* 1.03 10 Bacon Gr mmlcml"m"t"mum, 0.0
-0.2 -0.0 0.2 -1.1* 0.48 Aninmal Bl ood-éb- Cot 1.2*

1. 5* 0.6* 1.0 0.55 Poly-cotton Anti-redeposi - tion

0.0 3.9* 4.3* cQaims 1 9* 0.81 Cotton Anti-redepositi on 15 Swat ch

0.0 1.2 1.2 0.31.-0. a l4e0 0

0.7+ 0.1 0.3 049 (A § detergént 8%?“5 congbil3 Fony - 6Ly, Safyt 1l



hydrogen, mnethyl, carboxy, carboxynethyl, hydroxy and hydroxynethyl; Mis H

or a salt-formng cation and n-ranges from 30 to 400; ii) et hoxyl at ed

amine material selected from the group 25 I
(a) etwpxyl at ed nonoam nes ‘havi ng t he for rruI a: [err] (b) ”mw"mmmm "I"'
di am nes having the fornula: [err] or (c) ethoxyl ated pol yant

. having the fornula: [err] -42- (d) e't oxyI ated am ne pol yners havr ng the

- general fornula: 40 ¢ (d)erdthoxgtedian nts tertiary am ne
. radical; and (e) m xtures of s P:"§§ hoxya g{'eéhgkr#rﬁe@w\%h@ Fefene [err] S

[err] [err] Ris Hor [err] al ky hydr oxyal kyl ; Err] Is [err] 50

i al kyl ene, hydr oxyal kyl al ken | ene, | ene or aIR arylene, or a [err]

- oxyal kyl ene noiety H )gi-ﬂr-o-ni-x No]&ﬂ.pxi; Egd_e[q DL.tﬁ RiPVi ded that no
0- N bonds agge forned; each Terr] ils ['err] 1 yl ‘or hy- d¥oxyal kyl, the
nmoiety -L-X, or two [err] together 55 formthe Eorety
[err] wherein [err] is -0- or l[er-r] ris £or 2, sis 1 oread r-+ s is
3 or 4; X is H a noni ortezeigrieRipy-] aspresentarizaacisdodpinoter tinvyt anire, ;tiaﬂreof,
[err] is a substituted &err] al kyl, hydroxyal kyl, al kenyl, aryl, or alkaryl
60 : ehpmhawengfpsusmsshwwemmyreses [err] is [err]
al kyl ene, hydroxyal kyl ene al kenyl ene, Tryl gne o] g 0

wherein Al is -NC., -NCO-, -NCN-, -CN-, ,oﬂy-.
- S
45 R R R

bode 24
R

R 1s H or C,-C, alkyl or hydroxyalkyl; R fs C,-C,, .
S0 alkylene, hydroxyalkylene, alkenylene, arylene or
alkarylene, or a CZ-C3 oxyalkylene mofety having
from 2 to 20 oxyalkylene units-provided that no O-N
bonds are formed; each Rz s cl-c4 alkyl or hy-
droxyalkyl, the moiety -L X, or two Rz together
s | forn the mofety -(CHy) -A%-(CHp) -, wherein A s
-0- or -CHZ-. rislor2,sislor2, andr+s
is 3 or 4; X is H, a nonionic group, am anionic group
or mixture theredf; RY s a substituted C3-_c12
alkyl, hydroxyalkyl, alkenyl, aryl, or alkaryl
60 group having p substitution sites; R‘ is cl'clz
' alkylene, hydroxyalkylene, alkenylene, a‘ryll:-:e or
W - alkarylene, or a (:z-t:3 oxyalkylene moiety have Trom
' 2 to 20 oxyalkylene units provided that no 0-0 or
0-N bonds are formed; L 1s a hydrophilic chain
6S : which contains the polyoxyalkylene moiety
-[(R%0)  (CH,CH,0) J-, wherein R° 15 Cy-C, alkylene
or hydroxyalkylene and m and n are numbers such
that the moiety -(C32CH20)n- comprises at least 50%
by weight of said polyoxyalkylene moiety; for said
70 monoamines, o s from 0 to 4, and n is at least 12;
for said diamines, m is from 0 to 3, and n is at



- al karyl ene, 5r a C2-C3 oxyal kyl ene noi ety havi ng fro_m@ to 20 - -
oxyal kyl ene units provided that no 0-0 or 0O-N bonds arée formedi—t—+s-'a

hydrophilic chain 6S ~ which co' ' ml . ,‘
pdl yoxyal kyl ene noiety [err] wherein [err] is [H mr ,m, QJH,II 3
hydr oxyal kyl ene and m and n are nunmbers such that the awiet'y [err _
conprises at |east 50% by weight of said polyoxyal kyl ene noiety; for said
70 ' nmonoanmi nes, mis from 6430 4, 2gd In [ st atéS \IMe1ast : 12;]
for said diamnes, mig fromO jo 3,,and nijs at - leas en [err
is [err] alkyl ene, hydroxyal kyl L?‘?é% Br"'_‘ﬁf‘k%nyﬁeqze% aﬂ&yb&nel,ehmiroﬁg_/wwmneg
Lerr] is other than [err]al kylemalkineney ahidNeast 3R] G351, 1,
sai d pol yanines and am ne pol yner$., %l{yﬁs;er oma to }Eﬂane °n |slk t S o
pisfrom3to 8qis 1or 0; t3as31 L prefravalnaneton alkentieney flor
1; wis 1 or 8§ x is 0 or an m&aei@epolyamineﬂraddyam'irr:é polﬁyltﬂérs',gﬁsﬁs Frof"f! 30
1) conbi nations of said pol tho - am ne

di spersi ng/ anti -redeposition ag%q:l?équﬁéaégllgﬂﬁq ﬁat'? égo?m!'_eg_lfé’sgerq A§ hgent
to dispersing/anti-rede- positilintaigert oni®hprovided thatTodsti ahebqj 99 1; w

within the range of from 70:30 {0198 B: Lis 0 o aRYlddEr conposi tion
according to Caim1 wherein (Ag t he .et'he%s ?:ar Bgﬁﬁeéetré sequesatngr-Y n*gzab%ﬁt‘
conprises from80%to 95% by weie@ft & 28bhe conpositi on; - (B) the

di sper si ng/ an80-r edeposi tid) agombifsyTons Sﬁssifdoﬁéﬁj’éﬁboxyht% and etho¥yltﬂ-

20% by wei ght of the conpositian, d th 1ght ratig of sequestering

agent to di spers- ing/anti -redeﬁogﬁfqeoﬁ?%iﬂ .ﬁ?"q\yﬁngﬂé".WgSNﬂ_éﬁ\em’éhges

from 80:20 to 95: 5the . weight bratideofcoequesitering agemt cionaiispersing/antioFede- _

G aim2 wherein  position agent within said composition befng within the range of\u/
- from 70:30 to 99:1.

2. A builder composition according to Claim 1 wherein

(A) the ether carboxylate sequestering agent comprises from
80% to 95% by weight of the composition;

~ (B) the dispersing/anti-redeposition agent comprises from 5%
5  to 20% by weight of the composition; and

(C) the weight ratio of sequestering. agent to dispers-
ing/anti-redeposition agent in the composition ranges
from 80:20 to 95:5.

3. A builder composition according to Claim 1 or Claim 2 -

~  wherein : _
(A) the ether carboxylate sequestering agent is selected
from . .
[} i) tartrate monosuccinic acid, or water-soluble salt
thereof, of the structure;
HOEH EH 0 _iﬂ tl:Hz
00X oou.xm.l-c.r -5 louoéle Coox
wherein X is H or aLsalt-fomiqg cation;
wateer -selubie .
10 ii) tartrate dfsuccinic ac'ld._ orLsalt thereof, of the

structure: .
C"Z— tl:H—O—(l:H—_-lliﬂ -—0 —?H—(IZHZ
00X  COOX  COOX COOX CooxX COOX



-

(A .the ether car boxyl ate sequestering agent is sel ected—Fromiy)

tartrate nonosuccinic acid, or water-soluble salt thereof

structure; [err] wherein Xis Hor a water-soluble salt-f umn i m’umm”m
i) .Jstartrate disuccinic acid, or water-soluble salt the

structure: [err] -44- wherein Xis Hor a water-soluble salt-form ng:
cation, or 15 1) a conbi nationgof said tartrate

monosuccinic acid or salt and said tartrate dlﬁML{ULC.LEEI dor salt, in a

wei ght ratio of tartrate nonosucheréin RCisdHOsr %fksxt-?ahtiﬁ téa%ﬁsn d'o$UCC' ni c
acid or salt, ?g from 97: 3, t(? 20: 80

di spersi ng/ ant > r edeposi t i o agé‘nf""'@"gg %‘c?@éaﬂﬁoﬁﬁrrgﬁ'gte M%ngm‘ﬁb‘?@d or
salts of polyacrylic acid; ii) sadtthandykatdctantiate giugoniz; aaidl oiri sélt. m

combi nations of said polyacryli o w%%ﬁ't FﬂiBSOfanftrabg| ﬁé@%f\'{?‘?‘%gég

polymers in a weight ratio 25

salt to ethoxylated amine polspity tef tartnats: disuocinib. acid or ssadét ecrfge'nom

or laundry additive conposition go§pyy orgb' from 5% to 50% by wei ght
of a ether car boxyl ate sequestering agent 'constituted by conpounds having

the formula: [8Pr] Wneréﬁﬁ Ahe sdispersingéanyi-redepasitionsagens, iaviatectesofnom e

salt-formng cation; and (B)) frﬁ%@-s%%ﬁﬁ 5%&%?‘@09&609‘31@ acids
di spersi-ng/anti -redep05| t | o se ected froomthe group

consi sting of: - poI%}E&’f’o‘&fﬁ‘?gf"g%e \Eﬁlm rst "ol yners or
copol yners whi ch contai n atiil)easuomsﬂ%tliyw\eoghsaidf podgaoryl $¢ hagidngsallbe and

general forml a: _ said ethoxylated amine polymers in a weight ratio
25 of polyacrylic acid salt to ethoxylated amine

~/ polymer of from 5:1 to 1:5.

4. A detergent or laundry additive composition comprising:
(A) _fror(rli%s t‘o 50% bybgeight of a‘p ether carboxylate sequestering
-agentLhaving the formula: :
A-O-CH— CH o () e CH—CH
5 - COOX coox COOX &OOX
' wherein A is Hor = H—?Hz. and
€00X COOX
X is H or awater-soluble salt-forming cation; and
(8) from 0.2% to 5% by weight of a dispersing/anti-redeposition
10 agent selected from the group consisting of:
W, | - i) - polycarboxylates which are polymers or copelymers which
contain at least 60% by weight of segments having the
general formula:

; [ S
- Ly boow |,

wherein X, Y and Z are, independently, selected from
hydrogen, methyl, carboxy, carboxymethyl, hydroxy and
hydroxymethyl; M is H or a salt-forming cation and n
20 | ranges from 30 to 400;
if) ethoxylated amine materials selected from the group
consisting of




[err] wherein X, Y and Z are, independently, selected from hydrogen N
nmet hyl , carboxy, carboxynethyl, hydroxy and hydroxynethyl; Mis

sal,t-form ng cation and n 20 ranges——t—r—em—%@—t—e—élrgg'—-r—r—) ,w\
Hoxyl ated amne materials selected from the _

45 (a) ethoxyl ated nonoam nes having the fornul a: ﬂ i’l Imﬁuﬁv ﬂ (b)

et hoxyl ated di-am nes having the formula: [err] (c) am nes

having the formula: [err] (d) ethoxylated, gm ne polynmers having the general

35 formula: L Wherern [-R-N-] represents [err]

tertiary amne radical; abad 4€thoxylated monoamines(ﬁ)vin{"t Rs10f such

et hoxyl ated m nes; V\/nerer n AI |s [er&]_ err_] err al kyl or

hydr oxyal kyl ; Lerr] i's [e roxyal klﬂ ene, al kenyl ene, aryl ene

or alkarylene®or a [err] ’@ "‘6% yavy Grtﬁg faoula:

from2 to 20 oxyal kyl ene &n-r-t- —pﬂe-o-m@l-e-a t hat n{R®P;<bl Mﬁur_e.(gz,orrred

each [err] is [err] al kyl hyeroxyaI kyl, thez moi etly -L-X, of two R
together formthe noiety [errf vvhere{rn A2 is -0- or [erlr] r is 1l or 2, sis

1 or 2, and r + s 55 is 3 or 4 x 1sqerr] nonionic
group, an anionic group or mxture thereof?"[frr] |s a substituted [err]
al kyl , hydroxyal kyl , al kenyl, aryl (XGlr-)g'Hnaﬁy VAT FaTirs | Iylé'ivr ng p substitution

sites; [err] is [err] {c) ethoxylated po;ymims having the formyla:
R =) (W) et ox),
~ (d) ethoxylated amine polymers having the general -
38 formula: W
| o2
(RN B LR J e (R T o),

UL

' , radical
wherein [-R -N-] represents branched-chaim- tertiary amine it and

40 (e) mixtures of such ethoxylated amines;

wherein Al u-g.. ng,o. 82 .Ez.,. X-,
o b .J.. .&i.. or 0

R 13 Hor =€, nm or hydroxyalkyl; R is C,eC,,

- alkylene, hydroxyalkylene, alkenylene, arylene or
alkarylene, or a cz-c3 oxyalkylene moiety having

50 from 2 to 20 oxyalkylene units provided that no 0-N
bonds are formed ; each Rz is CI-C‘ alkyl or

- hydroxyalkyl, the mofiety -L-x. or two Rz together

form the motety «(CH,) -AZ-(CH,) -, wherein A% s

_ -o-or-CHz.rislorz.sislorz.andrcs
35 is 3 or 4; x"is H,a nonfonic group, an anionic group
or mixture thereof; R3 is & substituted ‘3“12

alkyl, hydroxyalkyl, alkenyl, aryl, or alkiry!

group having p substitution sites; R‘.is °1‘C-1z



-46- al kyl ene, hydroxyal kyl ene, al kenyl ene, aryl ene or 60
al karyl ene, or a [err] '

umi {s provided that no 0-0 or O N bonds are forned; L |
chai' n_whi ch cont ai ns t he pol yoxyal kyl'ene noi et ’ u :
[err] is C3-C4 al kyl ene 65 -or hydroxy nd

n are nunbers such that the noiety [err] conpggses at Ieast 50% by wei ght
of said pol yoxyal kyl ene noi ety; for said nonoamnes, mis fromO to 4, and

2 % Least 12 for suld diamtiedene) | ydrogs)tyTened ’“?"Zf"'é' Arylee or,
i X y "

at |east 3 wh ﬁ{[err] is ot hergﬁfix?f'@"r r& kgt Qxy‘ﬁ)k! %@yﬁ?%ﬁg’%‘}mﬂ'

al kenyl ene; for said pol yani nes2atal 28moxyelkylenecus{tsnprovided nthat CholO @k n
is at |east 3; plsfrothOBOmbﬁ\f;q 15 Li q s, 1
or 0, provided that t is 1 when ormsdio b s & Judroanitin, ég‘b’r"

and y + z is at least 2; and ||l~9‘iCh COMMUS onstheof P@l'moalyalphyﬂymr bmj/étyte
and et hoxyl ated am ne di sper si ngtgﬁm (rmdgp@q ?1 o%@g@ﬁ‘tg £0 ¢

: : kylen
the weight ratjo of sequestering hers- i nglanti3r e%ie sae ®n
agent within 8%aid conpositidfA" b@ﬁ%"%w #ne r?é‘dre!‘ngégof‘ PF%)rﬁ"‘Q@QISt guch
70:30; and (C) from5%to 95% hyatvehghioiety &( )t-l emiriemnﬁe"&stsm

G,
| ected fromthe group consistin ter ent
bui | ders, chel ating agents, enzgﬁeiayébﬁggﬁsppg 2 ‘éﬂ:}%h '?%ﬁ%h %dn
sudsi ng control agents, sol vent sendamdines,r opikss From fatdidgandents, atb]md:hlz'
precursors, bufferi ng agents, a(ig;.tgaqgaaiamhésr%{rqgalf{.@,ptd tbege BI 9.

agents,  soil ease agents, fa r| C often ents, rfumes!:o our an
?ionbl nations go s‘!ﬂe& édgﬁ vyl ARy i %"01‘53"%(19!‘9-

ifiers and

dgl/grgent or. | aundry addltlve Ceﬁm&ehywaeamrdt Neaé® 3CHdnTRY V416¢idr than
C,-C4 alkylene, hydroxyalkylene or alkenylene; for
said polyamines and amine polymers, m is from 0 to
_ 10 and n is at least 3; p is from 3 to 8; q is 1 or
75 o © 03 t is 1 or 0, provided that t is 1 when g is 13 w
' 1s 1 or 03 x is O or an integer - and y + 2 is at

_ least 2; and
iii) combinations of said polycarboxylate and ethoxylated

amine dispersing/anti-redeposition agents;

80 the weight ratio of sequestering agent to dispers-
- ing/anti-redeposition agent within said composition
' being within the range of from 99:1 to 70:30; and
U/ - (C) from 5% to 95% by weight of_a an additional component se- -

lected from the group consisting of surfactants, additional.
85 detergent builders, chelating agents, enzymes, fabric whiteners

and brighteners, sudsing control agents, solvents, hydrotropes,

bieaching agents, bleach precursors, buffering agents, additional

soil removal/anti-redeposition agents, soil release agents, fabric

softening agents, perfumes,colourants, opacifiers and combinations
90  of said additiona) components.

5. A detergent .orllaundry additive composition according to
Claim 4 wherein '



47 (A) the ether carboxyl ate sequestering agent conpri ses from 10%to 30%
by wei ght of the conposition; 5 (B) the .
dt spersing/anti-redeposition agent conpri ses fram 0.5%t0 3% by wei ght

of the composition; (C) the weight ratio 'sequestering agent- to\*

di spers- ing/anti-redeposition agent in the corrpojrlwll”"menﬂﬁﬂ"m 80: 20
to 95:5; and 10 (D) the additional conp ant

whi ch conprises from 10%to 30% by wei ght of =&Mre corrp05| tiof. & *
detergent or | aundry_agggt ive tg{r;po& tion according to Claim 4 or CI aimb5
wherein (A) the ether \thr $B&y¢HeE Sdpoayiate; ﬁgmgmfngu 39end| cantprd sés Cfroin)
tartrate nonosuccinic aci dloprta/vaogrbysqémlgeofs%f ?m? .of the
structure; [err] whereij or a.,wa sol ubl e sa or’m cation; 10
ii) tartraPe disucci k}g)c é’bfdljiﬁ?"\ﬁé?%}r‘“% nedeposition tmﬂéofcombriiehe from
itSructure [err] wherein XOI.S%HtOOMEbyV\ﬂé'@th@F lt?éettoap&;ﬂfwﬁ.m ng catlog or
salt and said tarttate(t] SOt Mecoik teDR of équRsdeniag gasentr te disperse
tartrate nonosuccinic acid iog/aﬁlit-recteposﬁibnaugerw SiaC thei ¢omgdsd to6n Sedriges Of
from97:3 to 20: 80; and- 20f,. 80 °('|%) 'ﬁsperm ng/ anti-redeposition
agent is selected from |i %?e >salts of polyacrylic acid; ii)

et hoxyl'ated % ne pol yk@ araﬂqumémnmms 2 suetactantowh ich wonprises d
~salts and said ethoxyl ated faaﬁ, NOIPEd BOBEy weight'6f Lhe dom Bbﬂt:i

n .
of polyacrylic acid salt to ethoxylated " am ne poclryrrer o? trom5:1 to
1:5 :

6. A detergent or laundry additive composition according to

Claim 4 or Claim 5 wherein W,
(A) the ether carboxylate sequestering agent is selected
5 i) tartrate monosuccinic acid, or water-soluble salt

thereof, of the structure;
HO":E'I-—- ?H g ‘CEH (':Hz
. C00X  COOX 00X COOX
wherein X is H or a: water-soluble salt-forming cation;

10 1) tartrate disuccinic acid, or water-soluble salt
thereof, of the structure: :
CHZ EH-— O—EH— CHe=— 0—CH —CH2
oox Coox coox coox  oox Coox
_ -whcrein X is H or a sater-soluble salt-forming cation; or
15 - 111) a combination of said tartrate monosuccinic acid or o/
salt and said tartrate disuccini¢ acid or salt, in
a weight ratio of tartrate monosuccinic acid or
salt, to tartrate disuccinic acid or salt, of from
97:3 to 20:80; and '
20 (B) the d1spersinglanti-redeposition agent is selected from
§) water-soluble salts of polyacrylic acid;
fi) ethoxylated amine polymers; and
iif) combinations of said polyacrylic acid salts and
said ethoxylated amine polymers in a weight ratio
28 of polyacrylic acid salt to ethoxylated amine
polymer of from 5:1 to 1:5.



-48- 7. A detergent conposition or laundry additive according to Clains 4
to 6 erein the ethoxylated am ne pol yner conponent is setected+d+oem-{A

~an _et’hoxyl ated polyethyleneam ne .-having a nolecular
wei ght_ of from 140 to 310 prior to ethoxylation; and (B) ’m,!mm“mwm l",
_ pol yethyl enei mi ne having a nol ecul-ar wei ght of from 600 to
- et hoxyl ation. 8. A detergent conposi tion accofd: ng to any of Caim4 to 7

wherein the di spersing/ ant i -redeposition agent conprises a water-soluble
salt of poly acrylic aci d"havhriiftaregsteeanpasitionger lauedny addit)ivefactomiing to

4,000 .to 10,000. 5 9.Claifs LalocBORitrei 0
V\/m ch conprises (A frgéfﬁa tfo 40% t:; ﬁeofﬁgéh?t%?‘magﬁdr:?g‘gtma%}y&% CSP‘%TQ%“

‘to 50% by wei ght of ar g boxylate 5 sequestering
agent which .is a conbl na(A)onamf ethogi ated apérﬁtﬁym@gﬁwl Reiifg 2Rd MchHr
e

tartrate di t t

LA e B R O of BB, 6 or B S5 o s
by wei ght of (8 18n ethoxylated pmilyembylsnegﬁmt|havﬁd§!pqsu§m@au1"
agent selected fromi ) a watgliahe! i aV| ng a
mol ecul ar wei ght (acid form ﬁé g??odrﬁoz?ﬂ‘ggb? 68@%%"?&* %tf@ f

pol yet hyl eneam nes havi ng a nol ecul ar weight of from 100 to 400 pri or to

~ethoxylation and 15 8. A detergent @on@egfﬁ%noicébfrbmﬁ"tétdng“opfmi‘tm egsty
3; and iii) conbinati

et hoxyl at ed pol yet hyl'@ﬁeﬁm n@‘ ﬁ‘sap?ﬁéli&%#%”%em“ﬁe% agent; gomprjses he

wei ght ratio of sequestertsiubigent of Polft #PRIS hdig hivihg a LSS gh® adid FBEm) | N
said 20 of from 4’&%@0151&6.0n ranging from99:1 to 70: 30.

-/ -5

9, A detergent composition according to Claim 4 which
comprises ' )
(A) from 5% to 40% by weight of a surfactant,
(B) from 5% to 50% by weight of an ether carboxylate
5 sequestering agent which is a combination of sodium
tartrate monosuccinate and sodium tartrate disuccinate
in a weight ratio of the monosuccinate to the
disuccinate of from 97:3 to 20:80; and
(C) from 0.2% to 5% by weight of a
10- dispersing/anti-redeposition agent selected from
i) a water-soluble salt of poly acrylic acid having a molecular
weight (acid form) of fram 4,000 to 10,000; _
ii) ethoxylated polyethyleneamines having a molecular
_ weight of from 100 to 400 prior to ethoxylation and
15 a degree of ethoxylation of at least 3; and '
ii1) combinations of said polyacrylate and said
' ethoxylated polyethyleneamine in a weight ratio of
from 5:1 to 1:5; the weight ratio of sequestering
agent to dispersing/anti-redeposition agent in said
20 composition ranging from 99:1 to 70:30.



N\ - : :
-49- - 10. A detergent conposition according to any of CQains 4 to 9 |
wherein the dispersing/anti-redeposition agent is a conbination of sodium
v’polyacryl ate and an ethoxyl ated pol yet hyl eneamine having a mol ecul ar wel ghft

v of from140 to 200 prior to ethoxylation and a “ ﬂlll)n hoxyl )
6f from12 to 42. 11. A det er gent corrpositionml“ml Emn of dai ms 4
to 10 which additionally contains fromQ,3d%to %be vveT‘ghst of a chel ating
agent selected from am no car boxylaf es, am no phosphonat es,

pol y-functional | y ub r I gept
conbi nati ons of t SA #g %n? E’q@to'sitﬁﬁ}fgﬂ% g k9 an tlgﬂ (ﬁggagrdltﬁg to
Claimi11 V\herﬂl\nhaﬂeéncﬂm dnsvgfsagelrint‘isr%de@p&itmnengenﬁ Asi acpombtinationat e.
DKDY j e (CAS: g85&8fd4em polyacrylate and an ethoxylated polyethyleneamine having

' a molecular weight of from 140 to 200 prior to ethoxylation and a

5 degree of ethoxylation of from 12 to 42,

11. A detergé_nt combositi-on according to any of Claims 4 to
10 which additionally contains from 0.1% to 10% by weight of a
chelafing agent selected from amino carboxylates, amino
phosphonates, pbly-functionaﬂyg substituted aromatic chelating

S agents and combinations of these materials.

12. A detergent composition according to Claim 11 wherein
the chelating agent is a diethylenetriaminepentaacetate.

DKD/ jmc
(CAs:3358R2Z)




