2185981 ETHER CARBOXYLATE DETERGENT BUI LDERS AND PROCESS FOR THEI R
PREPARATI ON'5 BACKGROUND OF THE | NVENTI ON The present invention relates to

gt her ¢arboxyl at e- cont ai ni ng conpositions bnd to a process for making
-~ thém .SThese ether 10 carboxyl ate materi aI S are effectizagmxﬁeri'ﬁg
agents and are useful as buil ders in detergent conpositions ol d,

in- stitutional and industrial use. The role of sequestering agents in .
softening water by com plexing the "hardness" cations in water supplies is
wel | - known. 15 Sequest efing agents ar e recogni zed ai ds in det er gent
processes because they form &l8BR.EARBUIN ETBRGENT -8l R ANB nagnesi um

i ons which can react w th soaps aﬂm?wg#ﬁ“ﬂ?mms and ot herw se
adversely affect detergency. Pol yphosphat es suc rTpol yphosphat es and
pyrophosphates are wi dely used as ingredi- 20 ents in detergent .
conpositions in part because of ‘their property of sequestering hardness

i ons. Such Ehosphorus-cont aining com pounds as well as :

ni t rogen-con®ai ni ng conpounds, e.g., nitrilo- triacetates, are highly

ef fective. However, the effect of the phosphorus content and the nitrogen

content of these sequestering 25 gACKEROUSD WFOTHEYNYENTIORAt i on of | akes and
streans has been ques-_tioned et er

conposi tions has been HfoPEESENtq! 'B'GUEE%?IF‘?&EK EBE' Fé@kﬂxaﬁi?%cgpgaining
~ prohi bition. Theseompositishsnard bave ohroeéweﬂma maleidgt cthem ghThesef fether

tive and efficient T terir

e o e g e s BRRARE o€ ARG LERESEAHRS. TS R are
nitrogen-free bui lusefuheaserhuildensaiia, dahenggot cmniﬂo@pafm hausekndd,f dnm
ok_ pol ycar boxy| at i tGOToARY MY industPRO akdy preferred polycar boxyl ate

bui | der perf of mance. ar L8 178181 8 SAGURS K103 SAgents i, FOTeERInG. water By come:
of types of ether plekymprinexhatdress ecations) in waltéer supplies is well-known.
15 Sequestering agents are recognized aids in detergent processes
. because they form a soluble complex with calcium and magnesium
~fons which can react with soaps and other anfonic surfactants and
otherwise ad\)ers'er a_ffect detergency. Polyphosphates such as
tripolyphosphates and pyrophosphates' are widely used as ingredi-
20 ents in detergent compositions in part because of their property
of sequestering hardness ions. Such phosphorus-containing com-
‘pounds as well as nitrogen-containing compounds, e.g., nitrilo-
triacetates, are highly effective. However, the effect of the
phosphorus content and the nitrogen content of these se'quester'ing
25 - agents upon eutrophication of lakes and streams has been ques-
tioned, and the use of phosphates in detergent compositions has
~ been subject to government scrutiny, regulation or prohibition.
These circumstances have developed a need for highly effec-
tive and efficient phosphorus-free and nitrogen-free sequestering
30 ' agents and detergency builders. A variety of phosphorus-free and
‘nitrogen-free builder materials have, in fact, been prepared in -
the form of polycarboxylate: cbmpounds.- Especially preferred
polycarboxylate buﬂders from the standpoint of hardness seques-.
N tering capacity and builder performance are- the ether polycar-
. 55 .- boxylates.




art and, along with.nethods for their preparation, have been disclosed in
the patent literature. For exanple, Stubbs et al; U S. Patent 4,017, ,R41;

| ssued April 12, 1977 discl ose dicarboxy- al kyl ethers of the formul »
Terr] 10 wherein [err] is H, [err] or -COOM [err] is H or COOM [ersf s

H [err] or [err], nis Oor 1, mis O, 1 or 2 or Mis H, [err] or alkali
metal. Preferred conmpounds of this type are said to include propyl ene .

gl ycol nonosuccinyl ether and 15 propyl<€dre gl ycol disuccinyl ether.
Pearson et al; U S Patent 3,776,850, |Issued, Decenber 4, 1973 di scl ose

pol ymeri ¢ pol ycar bofyhumbernef |tyees &fnsbbarygolycarhexyiatesiare keqwn ipthe

W]Qe[ﬁ' n tRcan berhyﬂw,genoagdwmtﬁ a!{iél@fédir‘?@i 2theédird p ge%dﬁ@ﬁ.cﬁfwsﬁéeho?ﬁ
o] S ypeus C xture, o s ha ures within
this general Hﬁiﬂ’ése n the pme“éer]éterlit@'ePg?@ﬁt E@Hﬁg 2%#'%8§S%tléd'Aprl|
7, 1934 ﬁng Lalnu S).erPhlteﬂ K017 j94%; mugt&ﬁh?%ZBﬁmﬂl fdtsudd;éadmw!oxw

1972 bot I sC 0] u Cg and salts thereo The ' 830 patent
di scl oses & he uggﬁ(}f éf'lﬂdrg gf:}glgsuo?@*"ﬂalc acid material as a deter- gent

bui | der. 30 The di scl osed net hods for pr epaICD% t he et her

carboxyl ates of the foregoing patents in. gener al (IcRV ve the al kaline earth
netal catal yzed reaction of carboxylic react %nts %g as nal ei ¢ an-

hydri de, maleic acid, and their xanpl e, oxy- disuccinate
buil der materials as disclosed in the( nt | onemu S. Patents :
3,120,207 and 3,635,830 are pr gpar ed ed kng mal ei ¢ anhydride or maleic

acid in tH® presence of a nolar eXcess 8f cal ci um hydr oxi de,
fol | owed by amdlemeéathgﬂ Hi-GHae OresﬁWMtr&h rieaﬁtt)rorcmm Ryuds . H,-CByCO0M
3@

g{g@efzggtlgml n'e{qmc H, PACOOMY' &7 1§ €0C4RN S m AgWRYy el ohazemefw%' al Iy
_ 3, -62 g Or alkali metal. Preferred compounds of this type
are said- to include propylene -glycol monosuccinyl ether and
15 propyiene glycol disuccinyl ether.
Pearson et al; U.S. Patent 3,776 850. Issued December 4, 1973

disclose polymeric polycarboxy'late builder compounds of the

. formula:
RoR
20 HO-———(lt—.---(lt—O-——--H
- . COOH COOH n
wherein R can be hydrogen and n ranges from 2 to 4. Builder
compositions of this type usually contain a mixture of polymers
_ having structures within this general formula. Y
25 - Berg; U.S. Patent 3,120,207; Issued April 7, 1964 and Lam-

berti et al; U.S. Patent 3,635,830; Issued January 18, 1972 both
~ disclose oxydisuccinic acid and salts thereof. The °'830 patent
“discloses the use of this oxydisuccinic acid material as a deter-
~gent builder.
30 The disclosed methods for preparing the ether carboxylates of
" the foregoing patents in general involve the alkaline earth meta1
catalyzed: reaction of carboxylic reactants such as maleic an-
hydride, maleic acid, and their derivatives. For example, oxy-
_ disuccinate builder materijals as disclosed in the aforementioned
35 U.S. Patents 3,120,207 and 3,635,830 are prepared by heating
maleic anhydride or maleic acid in the presence of a molar excess



furthermore result in relatlvely |l ow conversions of starting 5.
material td*the desired ether carboxylate reaction product. These
processi-ng di sadvantages render such materials as.oxydisuccinate |ess -
attractve for use as builders in detergent products to be commercially

mar keted in large vol unme. Therefore, notmnthstsndlng t he existence of the
foregoing 10 -types of ether carboxylate defergent buil ders and ether

car box |.at e preparati ces e re - contlnw need t.o
Tdenti Ty | addi {1 ondf AU BERRETds, rofisvett BF agih treatpsad of the° Euufing
Zgggp?Zbleghe;yrc]ﬂ]ggveplcaimcgl-ndubtcan Sbeh ppegeesses venph?mr thesé v particular
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it is an object of fﬂf&hmentresm%nm omelatiyely i taw ncorwerstansr ofar stargfing e
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conponents cah serve as es eaa fective er rnateri al

granul ar and |iqui Ppregessingy éﬂtag&ﬁdr?mdﬁ‘}c’hdﬂtﬂ'mscbﬁpwdt fypednate
i's a further objectless abtragtéverfori uyerds ®aildersr v i detePAgeNto pPOdudts: to be

preparing ether .car f e via an efficient, high
yi el d reaction whi c%%ﬂ&aiﬁg%ﬁf 'g lr#\g# §l°§\¥& ‘ly avail abl e react ants.
25 - It is a furTheneforg,cqotwithstangingsdhe exiztencenof o the oforrgoing
det er gent coggﬁm t '%’ésaﬂfi ét%HFdé%baﬂf’latthVGem'thJ&se WP E&Fb%
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Separate clains to eeamercialinesccentable beynﬂvsieomsesnawnpbiﬁht camr be

al so present egﬁdSS emprW@Wnsﬁorﬁllﬁhﬁ'l%%séhﬁo aﬂ&eﬁt‘%’éft?&lt Qe@@%é’ernge%mposi-_

carboxylate. a- tiMSos ACBIATGAY ol TF 35 8) GIECHAFethe rSSHRNLIVERT o0 Ho
conposi - ' provide novel ether carboxylate builder compositions and compo-
' " nents thereof, which compositions and components can serve as
especially effective builder materials in both granular and 1iquid
50  detergent and laundry additive compositions.
” It 1is a further object of_the present invention to provide a
process for preparing ether carboxylate materials of this type via
an efficient, high yfeld reaction which utilizes simple, commer-
- cially available reactants. :
28 ' It 1is a further object of the present invention to provide
'detergent compositions and laundry additive compositions employing
" ‘such novel ether carboxylate compounds as sequestering builders.
SUMMARY OF THE INVENTION _
_ In its composition aspects. the present invention relates to
30 ether carboxylate detergent builder compositions comprising from -
' 1% to 99% by weight of a tartrate monosuccinic acid, or a
salt thereof, and from 1% to 99% by weight of a tartrate
disuccinic acid, or salt thereof. . Separate claims to each of
theSe novel builder compositidn, components are also presented.
35 Likewise'cIaims are also presented to detergent compositions and
laundry additive compositions containing 1) the ether carboxylate




tions. In its process aspects, the present invention relates to a prdcess
for preparing a mxture of ether carboxyl ates useful as detergent bui.l der
corrp05|t|on Such process involves the fornma- tion of an aqueous re\§t|0n '
m xture containing, as reactants, from20%to 60% by wei ght of both Tal ci um
and nonoval ent cation salts of maleic aci ddand tartaric acid. Such a

reaction m xture corr to the .over neu ralized m xture which is
formed by 10  Ccompesid ﬁ&l&‘%l‘%l%" ) tﬁﬁrl‘ c ComRaRents, of SYCh compostr of

from0.5:1 to t¢ijons. 8:1, along with- partlcul ar anounts of a source of

cal ci um cations and.a seutralizin ent co risin dro

nonoval ent cati on. eﬂéom‘%? S8t ‘geﬁcgftlrﬁ'!?atﬁ gient gP ’éqméﬂl re FEl g‘?n‘
hydroxi de, is oprdedss cfotrhpremdngm nilxmu ofi ethemdarboxylates afsetfal casumto

t artari_c acid V\?ettgh# gugﬁd}g.e ofsrl "-ktht ?rgcﬁlssw'infbmge ﬁgﬂ‘that

t he nol'esSof ca dded not cee
tartaric acids tignecef anhtﬂmnwanéntoncmmm containingg QSemﬁcéhntSngP@lgent

is added in an a”DU“20§ltﬁh6@i1 Ty hb Htabf(bo% mu&lmmsad«a?eq tation es of

20 mal ei ¢ aC| l.u rc m ranges
from 2. 18 altgo“s mr;qe 3“5‘1‘“ % g %%??l‘ ?\"‘E\Dﬂ reastion FMI#PE\# ned
at a tenperat urcorgésgondsn to therovertneyteatfzedomistyrer whichof i i formed® by ci ent
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acid salt}8and ni cA..g‘g
resulting reacQ45h tmroducts-rh-x!lms with particuldr amounteofi 8 seunsédof ¢ s

cal ci um cont entcﬂeim%ﬂé@té‘nahat nédteawfﬂg ig’thtOcaiprqahcg Fey hydﬁofi%e
tartrate succin ecgout CcO und t.-her ei

BRI EF DESCRI PTI N30 “The saurce ﬁé‘ﬁé&% 'Fé BP%wPH%E"éHJf-Y g
illustration ofcaﬂlneumdr)cdcnxfd:t, i §8 e8dedr ¢o ¢hé creactiom mixtareoinuta aolant o

bresent i Asen; At1oLFE GUEIG s St FEAcTiea i PR, bt ehom 'ebBery o

The principal @dnpoteedslofithhthetpreyisoathasc ghetmoles of ¢alctumpdésd nobs  of

the present '%@EHO&e totdl met! 67 ImNeiO QUM tartaric acids added. The
monovalent cation-containing neutralizing agent is added in an
amount such that the ratio of monovalent cations to moles of

20 maleic acid plus moles of tartaric _acid',minus moles of _,’ca'lcium
ranges from 2.1:1 to © 3.8:1. Such a reaction mixture

~is maintained at a temperature of from “  20°C to 120°C for a
period of time sufficient to form a react‘lon product mixture
containing both a) tartrate mondsuccinic acid sa'lt._ and b) tar-

;5  trate disuccinic acid salt. The resulting reaction product
mixture is thereafter treated to reduce fts calcium content to the ~/
extent that the molar ratio of calcium to the tartrate succinate
product compounds therein is less ‘than 1:10.

BRIEF DESCRIPTION OF THE DRAWING

30 The drawing 'pnoyidés' an illustration of the concentration of

' free calcium fon in a solution into which solutfons of various
builder materials, 1nclud1ng those of the present invention, are
titrated

DETAILED DESCRIPTION QF TH'E.INVENTIOIN.
35 " The principal component of the ether carboxylate builder
~ compositions of the present invention is a particular novel



‘tartrate nonosudccinic acid, or salts thereof, having the struc- tural,
formula: [efr] wherein X is Hor a salt-forning cation. This tartrate
mono- succinic acid or salt thereof is hereinafter designated as "TM5." ~
"TVS" %8 used to designate“both the acid and salt" forms of this material .
10 -The tartrate nonosuccinic acid conponent nay be -enpl oyed in the
conpositions hereinin its free acid form i ~8=, wherein X in the
structural fornulai Al t er nati and prefera s material may
be partially or fﬂ“@rﬁ mogpsuceinic émar?'r‘aﬁ tﬁoﬁg%?'éeg Vé“s&“ struc-
Preferred salt- fotmngfomala:ons useful in 15 form ng the neutralized

materials are those which ylel bsta EH @—%C tergsol-ubl e salts of
tartrate nonosuccini c acid. pI es o'f' %ﬂ ed salt-formng
cations include alkali netal so um pot hssi u l'ithium), ammonium
[err] al kyl sub- stituted ammnl cobg' '] dﬁnolﬁg'kne The nost

preferred 20° sal t-form ng catlons are SOdI unm  pot assi um
nonoet hanol ami ne aMErein ef nisiolt a9% . s%f?@iﬂﬂafétmnosmfél rhas teatiep deoor

will generally be W&Sﬂ‘i acd tdre shit |t¢iﬁf‘e¢ﬂ°W%ﬁe"lﬂa’ﬁe?fdetshgﬁaﬂemﬂﬂt“mﬂ i n

prer 25 Coranly TBRC1s yier.te debigarie bulf R aBle afE HY HREm A anit o

10%to 98% by wei gn&teoial.he_ bui | der corrp05| t i ons herein. Most pref erably,
Ln s oomponey S DTSR tttg ShGcic! 961 AibbndTHP e npityed” 1d "o

bui | der conp |t|on second, essent la
car boxyl ate 30 - E&Wséﬁfﬂfﬁsh?rﬁﬂs‘%f ttshf'éeq A¢idform, ifaes nwheretn Suimr
novel polycar boxylaieestt-mwat eFodmslac 45 i C Mt@knaeivaysadrtd tphefmblyhamwg
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"TDS. " -6- As vmanosu¢ed nIte somone%tefetm T3 tetorming ncattonsbasefil i ied
15 forming the neutralized materials are those which yield substan-
tially water-soluble salts of tartrate monosuccinic acid. Exam-
ples of such preferred salt-forming cations include alkali metal
(e.g., sodium, potassium, lithium), ammonium, C;-C4 2lkyl sub-
stituted ammonium and cl-c4 alkanolamine. The most preferred
90 salt-forming cations are sodium, potassium, moncethanolamine and
triethanolamine. : .
| The tartrate monosuccinic component will generally be present
in the builder compositions of this invention in an amount ranging
from 1% to 99% by weight-of the composition. More pref-
erably. the tartrate monosuccinate component will comprise from
10% to 98% by weight of the builder compositions herein.
Most preferably, this component is present to the extent of from
20! to 97% by weight of the builder composition.
_ The second essential component of the ether carboxylate
30 builder compositions of this invention is the particular novel
polycarboxylate, tartrate disuccinic acid, or a sa'lt thereof,
having the structural formula:
CHZ——-CH-—O—CH——-CH—-— 0 — ?H-—(EHZ
- - C00X - COOX- COOX_ 'CO'OX COOX C00X
38 wherein X is H or a salt-forming cation. Ta_rtrate_ disuccinic
acid, or a salt thereof, is hereinafter designated as "TDS."

W, ’ , 25



in either its free acid formor inits partially or fully neu- traliZed
formin the buil der conpositions herein. Neutralizing cations are |i.kew se
{those which provide TDS in the formof its 5 substantially o N
wat er -sol ubl e salt. Exanpl es of suitable salt- fornming cations

I nclude the sane cations hereinbefore descgl bed for formation of the _
tartrate nonosuccinate material. For convé® nience both the acid and salt

f f th f d h
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contai n optional used or for urtn e epa-
ration of the ieretnaften heotetarsad tos afetha n&!f’é‘#tﬂéﬁéﬂﬁbﬂﬂteﬁ/m
frequent| ongofperienept i onal i ngr edl ent of the buil der conposi - 25

tions her¥n WII r_or noi st fromihe aqueous reactjo ture
used to prepare thgﬁ'ﬁ {)ge‘i "‘88%1}5 gene&ﬁ;y ﬁoggﬁﬁ ng gBt Hb’ng?“q‘llé

i ngredients i ncbmphsimmomofethisedntmtﬁen sinc an camount azainging tfromr at es Hhd J
al kal i ne earth Sp C, algt T

used in the preggrba¥| o’ﬁ %ghﬁ @f”\glémcgﬁvl}%gtggﬂ pﬁ?&pgnentrgﬁ]f, it eevm?dsgg t he
bui | der conposicompanenti wilk rcampehse \FrOBnt ai n L3ntop 0% byuweigh Gf of hthe
process used f%1wm%msdsqmmrsemre{u.onnoststﬁbmmw pdtust Sschbsleﬁelttﬂe

oL oA ienl R oot ?Léga*ﬁm‘igﬁéﬁsﬁﬁhi”g; " b | der
conposi ti ons her ei rThei builgemccompogittonsanfi the presenthdnvertion ae¥db bplywei ght
of the composi toffa{lf THEN tAPt+{Ye?! monosuccinate and tartrate disuccinate
components hereifnbefore described and can be prepared in the form

of solid or granular compositions containing these components.

20 Frequently however, the builder compositions herein will contain
optional materfals such as those used or formed during the prepa- .
ration of the builder compositions as hereinafter described. Most
fre'quen'_t'ly. one such optional ingredient of the builder composi- N

25 tions herein will be water or moisture from the aqueous reaction W,

mixture used to prepare the builder compositions. Other possible
optional ingredients include unreacted reactants such as maleates,
tartrates and alkaline earth metals, e.g., calcium, (in fonic,
~complex, or salt form) used in the preparation of the TMS and TDS

30 components. Likewise, the builder compositions will freQuenﬂy'_
- contain some by-products of the process used for composition
preparation. Such by-products can include, for example, malates, -

maleates, tartrates, fumarates and the 1ike.

No matter what the nature of the optional components, “the

35 buflder compositions herein will generally contain. no more than
‘about 70% by weight of the composition of such optional



17- conponents.’ Since the conpositions herein are to be used as
detergent Pdil ders, it is especially:i nportant that such conposi- tions -
gontain-especially low levels of alkaline earth metals such as cal cium

The buMvder conpositions of “this invention shoul d“generally contain no nore
than about 10 nol e percent of cal ci um based of?4 he total noles of TM5 and
TDS present. Whether or not the buil der conpositions herein contain

si gni ficant anount SOBRONERES on3incegthei compositionst heretncane Ao denaused as

car boxyl at e COWDOHQEté?géhUbLGQWﬁ' ky i%ee%éb‘-iﬂ'l‘\y ifmportant 1that such com ?si-
conposi tions in a tartrate

t t
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conventi onal buil der erials su t osphate., Furt

it has al so been dis é&'&%f’%’&t tmf‘“g%r?gl ‘8?"! {“Sgedeg')‘ ngt nPnassential
3UI I de[) gorrpOfSI ti oreshélerﬂrbo:;ylaee corpeaents Widl niganeral By hbe eprmlseﬁt)ren such
escri be referre | e

her ei nafteP d¥cr i gg@fotsie '*egsg;eqclv’? aﬁ)rJE& "%?'gﬂecgtr@?gega@f qugre @gs%?g!i'naete
desired buil der naweighti ratta &f &s@ne- ci alﬁ7y3shw3° BBaciMobe nmﬁerabﬂs. this

Both the tartrate W@gﬁu‘;&t{b&hﬂ] 'raﬁge e, CONRBRS R, w(got he tartrate
di succinate, i.e %po&ent of” t he b*l %der ?ChfnpOSI tions herein can
be_synt hesi.zed by the rda egh i seryers RM&IcH 18R tvargagponent

mal ei ¢ acid salts ot ider méxturas cofimhengresenty fventiomipronideahandressqce 4.

lts. Such ' . '
ronosucci nat eV hing. EA1G (e Ssatartts, nerPOSBHEE WK, 15 siodtigh td” Bt of
tartrate noNosucci rkaovm &ther xcanbaxy) ade sbuidident matieniglsc 1sush nas taarboxjmethyli-ng
on the nolar ratio 9%5 ?nﬂﬂ 8Ad %xﬁﬂfﬁ&efﬁiﬁ d’%ﬁ?&h”‘%sﬂk%eﬁup%?%rt i that a5

reacti on conditions eact |- can use
directly form th®f W%E‘r?ﬁéﬁe‘?ﬂndmmmiﬁﬁcﬁ\‘ﬁgsﬁ 58 ipoﬁnp@sphate
' - Furthermore it has also been discovered that certain of the

20 two-component builder compositions herein, i.e., those containing
the hereinbefore described preferred ratios of TMS to TDS, can be
prepared by a procedure hereinafter described with especially high

- conversion of reactants to desired builder materfals after espe-
cially short reaction time. |
28 Both the tartrate monosuccinate, f.e., TMS, component and the
- ' tartrate disuccinate, i.e., TDS, component of the builder composi-
- tions herein can be synthesized by the reaction of mixed calcium
and monovalent cation malejc acid salts with mixed calcium and
: monovalent cation tarteric acid salts. Such a reaction, in fact,
30 produces a mixture of tartrate monosuccinate and tartrate di-
succinate with the relative amounts of tartrate monosuccinate and
tartrate disuccinate in such a mixture depending on the molar
"ratfo of the maleate and tartrate reactants used and the reaction
~ conditions used. Accordingly, such a reaction can be used to
35  directly form the two-component builder compositions of this



invention, and this reaction thus fornms the basis of the bui_fder,,.
conposi tion preparation process of the present invention. The first step of

ithe buil der conposition preparation .process herein involves the fo@mt ion’
of an aqueous reaction mxture 5 contai ning particular anounts of a

mal eate reactant conprising both nonoval ent cation and cal cium salts of

mal eic acid and a tartrate reactant conpri-8kng both nonoval ent cation and
calciumsalts of tartaric acid. The total anobunt of naleate plus tartrate
reactants in thinveation,oandrithdareeaction ghusr formg thendasis cofi the buil@érot o
60% by wei ght o flax t I % 9% by wei ght .
Mat eri al s whi Ché°ﬁ§€1ﬂ°ﬁe%%$?§£?grﬁe,&§?g| ﬁ'%ﬁf gﬁé?ggig L"é@]?@f& ved in water
~to formthe reactiofherfirsk step of the dulldes, eomposition preppration pnesesml cat e

and tartrate rerednt Snvdlvesdithei Formivies of! lanf Qglacsd reERLIUnS WiIkRYRE

generated in the reaction tyre'in situ. .- This can be done by conbi,ning in
aqueous sB- Iut‘?%a@é{'\gaim%%t‘ﬂfsa-mu"ﬁﬁl Qf'c‘aE'Fg”gF 'r?ﬁ?%{"é'ta Wﬁg&@ tar-
taric acid, a shothcmonévalehti cationt andscaltdumasaktsnofit maleic ngidgand ,a an

hydr oxi de of a | Qi t Qi 2 T atio
o?‘/ mal ei ¢ acid {gc?%? %?‘lt gﬁagfg@ ?Fhﬁs‘ﬁ'gﬁ %ﬂu%gﬁnh Qagteir?gr gﬁ' ngr'lg?]uné from
0.5:1 to 8:1, nexldspetertartanis acidm dhe: totad amount of maleata; plusotantante ¢ and
Lartrate nonosuaceines IHIERE Feet g mItur® 11 SR Py oGy i Paer 25
conpositi ®@ to @3%3@?3& “ﬁﬁ%lﬂ e%ﬂ “@’a‘ﬂﬁrmmeﬁii{m Efﬁbﬁrcﬁ"%t as a -
cat ﬁl yst for thi0% ot 66% eby wedghtat eMéttnr‘]ﬁa_ﬂlg wlﬂcﬂt,’y’mﬂ. thesgemeaetdmtsativied to
such aqueous sQ ' at i i ons
to tar?ari c aci#ﬁ'gﬁggéa?\ori}? é‘{ﬂﬁ'ﬂef"i& ﬁﬁ@% 'otto Yord dth%‘:%bgOm‘:ﬁﬁ%re /
preferably frorsed in thisopr@cess.o 1.5:1. " However, within this ratio range,

the amount of cal ci yégaAadyesbthnend haPeatelahd tadtritee refdtantof i ReqiPistte

calciumcations to total les of maleic and  tartaric gcids n solution'is
| ess than1s. AF\VeEoﬁﬂgﬁngg%iW Anouats c%?l"cihfmgéaﬁ’ﬁﬁg ith §b?uf'ﬂﬁ$i%m be
enpl oyed as t hemixtuee utn csituon ThHsucar. be. ddnehby ccombdnimds 1ni aqueods sod ci um

pygroxide and YiibaoBbMRtR SRIMEY"DOPBte SEE°obHANTE kAN de, " APL Y
taric acid, a source of calcium cations and, as a neutralizing
_ageni. ~an hydroxide of a monovalent cation in certain amounts.

20 The molar ratio of maleic acid to tartaric acid in such solutions
~will generally range from 0.5:1 to 8:1, more preferably from
| 0.9:1 to 1.2:1. The ratio of maleic and tartaric acids
which is used wil) depend upon the relative amounts of tartrate
monosuccinate and tartrate disuccinate desired in the builder .
25  composition to be prepared. | - - | ~/
' A source of calcium cations, which act as a catalyst for the
tartrate succinate-forming reaction, is generally added to such
aqueous solutions in an amount such that the ratio of calcium
 catfons to tartaric acid range from.  0.1:1 to 2.0:1,
30  Tmore preferably from . = 0.8:1 to 1.5:1. However, within this
' ratio range, the amount of calcium added should be such that the
-ratio of moles of calcium cations to total moles of maleic and
tartaric acids in solution {is less than 1. Any compound which
 ylelds ,,ca]c'ium cations in solution can be employed as the calcium
38 cation source. Such compounds include calcium "hydroxide and
water-soluble calcium salts. Calcium hydroxide is highly pre-



*-9- ferred since it acts as both a calciumcation source and a neu-
tralizing agent. An hydroxi de of a nonovalent cation is also essentially -
added to the reactant mixture as a neutralizing agent. This neutraliz- ing
‘agent %s usual |y added in an amount such that the ratio of noles of

nonoval ent cations to total ‘noles of tartarice®cid plus the noles of maleic
acid mnus the nmoles of cal ciumcations ranges from 2.1:1to

3.8:1. More preferfepred since r‘l'!;t acts asgboth rvymalcium catforesouree and a neu-

3:1. The nonoval e%a?ﬁihg;}i e .contai ning neutralizing agent can be
any hydroxi de whi ch upon (?tlon to water ill el ds nonoval ent
neutralizing cations Amhydnoxide,qf & moppvalent cation {5 alponessentialiycadded,

exanpl e, alkali nettal therf@ROtant) Mxtar@sis BUAGATITTEIRG Udgentdl OPHigCneutPETzUM

hy- droxide .is highl referred ou tralizing bas
hydr oxi de and$ rmnohi“gagmt 8¢ %ﬂﬁ&o%?pdgﬂ %cﬁ'ﬁp e‘"&gdgﬁ‘go”\ehéa{“’ of
reacti on mi xture tmodeswfcmomvalem cations ¢o totel umslessofViartaeis raelid zpils

Thus the reaction r@hétﬂﬁﬁ%ﬁ o¥ mhdsR g%m{l‘%ntm %1@@??416%38&%5’?0%@5

within the range of h&r
9.5 to 12.5. In forffPRg the redéli &A mxturibaéi t rdﬁ'@ﬁ%"ﬂ&‘dcébis ratips

possi ble to enpl oy rﬂh@é‘&”ﬁ@fns of ”’@2@55‘26'[ ial rengli thd“lﬁﬂn%ﬂémmtﬁﬁﬁﬁ-s
Precursors of thetar te and hﬁa‘te mx salt r eact ts | Hll?tlon can

take a varietl of f°8F' i"?:oPe'ﬁ)fé 29 Qge tan t%ﬁl@ a Fhl'f%"“
D-, L- or DL- steraddistjimr toor water syfelds| smonhovalent mutmmimg:uumnsf imhe

tartrate reactant. 'otluiﬁnal S€c Oﬁgdtq.]aqﬁ Qgggg,{tzgt Qnéﬁj;d%‘?r?&r aﬁ{aﬂpwq §||HJ|~|by

reaction of maleic acrd and { rogen pero
l{rgst ate catal yst metpb, aamentum loé'aét“ ftitutad pammes ﬂ"&ehb"?“ﬁéﬁﬁ#ral Sodiumi hy-
Mal e

ic acid itself mmd@e«;gcmgmy lpaeﬁgw-eeus sol'ution by the additi on of
mel ei ¢ anhydride to wat

I b
reaction m xtWe used i °P?|'b 'lﬁ"gtﬁﬁyﬂ%r ﬁsﬁ ? i‘goqo"%? %J‘%&Pf{% é‘"ﬂnﬂ"m‘
mal eat e reactants ivalemeicatigphygroxide) ssiiouldoberadded viat ¢he areactdon mixtime

prepare the reacti qf ghetfrld" thal! tRO¥badtion hidturd 15 ovirledtPd1ized. Thus the
| reaction mixtures of this invention will generally have a pH
within the range of from 8.5 to 13, more preferably from

20 - 9.5to 12,5, - .

In forming the reaction mixture of the present process, it is
.pdssib1e to employ precursors of the essential reaction mixture
cdmponént_s, - Precursors of the tartrate and maleate mixed salt
reactatits_ in solutfon can take & variety of forms. For example,

25 tartaric acid fn efther its D-, L- or DL- stereoisomer form is
W - suitable for use as the precursor of the tartrate reactant. It is
' aiso_possible_ to generate tartaric acid in situ by reaction of
maleic acid and hydrogen peroxide using, for example, a tungstate
 catalyst. The maleate reactant can be derived from maleic acid.
390  Maleic acid itself can be formed in aqueous sqution by the
addition of maleic anhydride to water.

It s, of course, also possible to form the reaction mixture
used in the process herein by adding the tartrate and maleate
reactants in their appropriate salt forms ‘to water and to thereby

35 prepare the reaction _mixti:re_. without the step of in situ neu-
tralization. If the_' 'reaction_mixturé {s _formed fn this manner,



tralization. |If the reaction mxture is formed in this manner, ,,6 -10-
anounts of the tartrate, maleate and calciummaterials, as well as added °
‘neutralizing agents, should be selected so that the result- ing solufion
‘corresponds in conposition to the hereinbefore described reaction mXtures
formed by in situ generation of the 5 essential reaction mxture
conponents As indicated hereinbefore, B preferred process of the
present invention enploying reactant nDIaH ratios of naleate to tartrate

within the rangaoghedot: dnd Sartratd, 'mme&wmlégxcg\gy%&@mve%@ héiamyd he

reactant converslon and fea |
reactant rati ;ddedneutralizing agenss, shouldbe F%@Fﬁ%ts%ﬁhﬂerwﬁofﬁﬂué?/el s as

hi gh as 84% caninlge §cﬁ%lti6redcbm%9mtw $RN c\unﬁ&i&m?a mtalh ﬂh@“ﬂiev@grﬁbé%ﬁé on
per cent ages repor gpara: tio eri.al s as i succi nat e
sl g & el el oG8y thadsef B oRiX unPs rERTPeH P bt BSPETRELAR OF: kb

i nproved §onvereﬂsemt'i335 reactpon mﬁutm@;asomnehts:an be realized using the

preferred process e‘(g)o?llér s%é% f' {'Jﬁb?f%sntthbn rfé%d@“g?% ?part&edue

to the inherently grea react
conpari son wi t {presenfi siwentiane. emvmﬁmunmtast n\mhﬂ‘ catinst ofnmalepys toder

condi tions usedgreratel WitiinTehé Fangd ¥ ﬁ‘@ 11289932 iQsZQspeciQ?ﬁDHWaas
readi |y as oxydi succ nate to unreactive ggﬁho@acts ch -as funarate,

t her eby enhancﬂeﬁﬁs the)Leagtant  eonyer bEERREIAR kTStics nﬁftai"ﬂh from
TMB. It ghoul hodhto bAt noeautanbatr-atfdseapmnnvehﬁ cm*geersumm pesaxtahpge,

Bhort s Ieggt ?Enwé:‘@?ﬁnem?ﬁr B P s S8 B FAaf i CotedeSBR b
are reported toish tlmmun:bdwm goRYerSion pergentages: repoted cforbpreparpes
such as oxydi sugehngf E‘suahtma?d&@‘%\% 556k Jﬁsﬁ%&1ﬂﬂt¢}hﬂ%n £ maleid Anhydride

her ei nbef ore de- scri e ca clum catlon source S

i cul ar ano
| i ke- 30 Wi s"@aﬁﬁﬂ"lteve@‘&“ bging bound by, thearyy ithg imnroved, coprersion
- conversi o |6V€ﬁe$cﬂﬂhlg§§edhwrt ftamebqormessedafuﬁhg Rhes préferteénpirodess In

i ect coltaslLiolent 4 e SIS, ARSI AL 5o e
inherently greater stability of TMS in the reaction mixture in
comparison with oxydisuccinate (0DS) under _siinﬂar conditions.
TMS under conditions used for its formation does not appear to

20 decompose as readily as oxydisuccinate to unreactive by-products
suchwé,'s - fumarate, thereby enhancihg both TMS formation and
subsequent TDS formation from TMS. It should also be noted that
irrespective of conversion peréentage-, produ'ction of MHODS/TDS
mixtures in general can be realized in a relatively short reaction

25 time compared with the extended reaction times which are reported
to be requvred for preparation of other ether carboxylates such as
oxydisuccmate. :

It should also be noted that use of the hereinbefore de-
scribed particular amounts of the calcium _ca'tio'n' source is like-
39  Wwise believed to play a role in realizing the improved conversion

' levels achieved with the process of the presént_ invention. In
-direct contrast to prior art teaching regarding ether carboxylate
preparation (See, for example, U.S. Patent 3,63_5'.830). the amount
of ‘calcium in the reaction mixture of the present process should

a5 be kept within the hereinbefore described concentration limits in
order to avoid formation of a Tlarge amount of insoluble or



‘of calciumin the reaction mxture of the present process should be kept

W thin the:hereinbefore described concentration [imts in order to avoid,
formatlon of a large anmobunt of insoluble or sparingly ‘'soluble'
‘calciuwgy salts of the maleate and tartrate reactants. Utilization of
these reactants in their soluble, mxed saltgqg.9. sodiun calcium form may
facilitdate the kinetics of the ether carboxylate-form ng reaction and

accor di ngly Irmrovs?paww%gtsmsw cdidiom Tshw%%quw%er%m@ et tdtrat
r

her ei nbef ore descri be i nin separate reactants

and catal yst; or p'FeéG st‘fﬁgi’wﬂml‘# ¥P§°r 5&19‘1‘885 é&nt’@‘h"r%ﬂ"&ﬁ%; i xed
bui | der conposi ti On'lftqrengngscrdiamlcada'lm o Imij fach 1 hratenthet Rindtias, tdﬁtﬂ@

P o 75kl WK AT el G scaptogn i e

sufficient tg f or nyteldeact i on product mxture whi ch contains the desired

amounts of the tartrat RengRg amserae@fwfgw@ e 1RBEFOrBYERcF AL RED S

of the conpositions hereln. R ctLon tines

hours, more preferb@gn, formed, by combining: ghe, separaterepcigats rand casalystatobli e |

for realizing accepiegarsorsi ahereof, fhethd vnqawarltdoahenmﬁm@entﬁe wii1dépe

s, been com 30" ColpRfGh? roibS,shitRafh 158 FRIBAZORE ol HaTubRuiAE bhe"
the aqueous ggactiaquenustredstiordmisture akecavtenspeviturel of uframo ef f e@0°Chte
reduction can be cgggeelprtbratly? s er Ofsmyguksw ’f&'t @e?ié of time

Frequently, cal cium cah be re ved om t he ct mxture

thereto a cal ci um PHEdsiantaten %Per?%tiﬂ%\\,‘?ﬁg“&t JHistves "95‘“ C°a$ﬁ"($| the
fQr reaction with deglieedinaniduats def tthe ttartrstec mondsuccinete RAUe tareratar diat e

or aci pi at i ng. chel SISCARE o ehoeoneTtR, ofs 0Fr ot AR bRFR b r hpal e Tes

salts thereofg (EHﬂb)from cal ciQub poell hours nrgrmmfeailﬂysﬁum as al Kalto 4

metal car bO”ate rs. Wﬁogﬁﬂé’m %ebe s‘ﬁHEmQO?@Fer @éabi‘? mif'eads

silicate. - The resd‘l ting cdlcrumbprecipitate can

from the aqueous 9&athe ofwo pFiﬁﬁ!‘éﬁﬂn QQ'!HOQBMF fPft rtﬂel &H”de"ArFQ!PP%?ﬁaﬂé
- . . ‘herein.,

| After the ether carboxylate forming reaction_ has been com-
20 pleted to the desired extent, the calcium content of the aqueous
reaction must be reduced. Removal of calcium to effect this
reduction can be carried out in a number of ways known in the art.
Frequently, calcium can be ‘removed from the product mixture by

adding thereto a calcium precipitating material having a greater

5  affinity for reaction with calcium than do the tartrate mono-
—/ : : “succinate and tartrate disuccinate reaction products. Such mate-
| rials can {nclude, for examph, precipitating chelating agents
such as ethanehydroxydiphosphonic acid. or salts thereof, (EHOP)

or calcium precipitating materfals such as alkali metal carbonate,

' 30 pyrophosphate, bicarbonate and/or alkalf metal silicate. The
~ resulting calcium precipitate can thereafter be removed from the
~.aqueous reaction product mixture by filtratfon. An alternate

means for removing calcfum from the aqueous reaction product

mixture involves treatment of the reaction product mixture with an

35' appro_priaté insoluble fon exchange _r'e_'sin.. No matter what tech-
nique is employed, calcium content of the aqueous reaction mixture



é
means for renoving calciumfromthe aqueous reaction product m xture’ -
i nvol ves treatment of the reaction product mxture with an 35 .o
appropriate insoluble ion exchange resin. No nmatter what tech- nique is
enpl oyed, cal cium content of the aqueous reaction m xture - -12- should be
reduced to the extent that the ratio of nmilkes of calciumto total nDIes of
tartrate nonosuccinate and tgrtrate disuccinate is |ess_than

preferably | essshowld be reduced: $q) theaxtent, that | thearrt i0; of, m&e%thadsﬂw um
reduction pr Ocef§lt'aga1 tried s %taﬁmné qwmuéamht!é Qndf tifteape aFdlEcingy¥ent i on

may al so optionall treate eact ants,or. reaction

by- product s sucills J§ ?raﬁ'@ﬁt es, ?IJHHQP Vaee‘:? fumar %%, This can be
acconpl i shed by cpnPae‘dterehlay 13a&ddi$dmarht sm’h mbeiwemmiummcasﬁﬁbyent
are ol at el y thy it ioh, WHRAGHIRERS 33CeRR  Prébife FRRSE By a8 0
tartrate di succomtoeahbe be:| treaged yto nremavel excess creagtants| er uneastiornt of
the aqueous reaﬁﬁp‘?@dﬂﬁd%ﬁ&h Nastma1Rateds 'ﬂﬁ?ﬂésed‘tiﬁ*alﬂstm rﬁmﬁgucts

| evel s, and, if_desired, after r eact ant s an ction

have been rempvEMS (948 he, ACFOPP éﬁgﬁﬁcqy rfonventiona ﬁco?fd’éﬁ#’é’?‘e@"ﬁy a
remo?/al of bWat eceduves hesﬁrglslar esdlmmtesuch asatmthimDvlal whigh these exaeps e,

i nvol ve su stan [ [ r

ey, by 9fray ‘i&“m Fifeethl pRloictt PSR dlun il Ry
is recovered be desjred gna%nﬂtarmonommnamtmdnaertremg disyecinate der
conposition in HErE%ﬁv@fly%s&mlﬁQUS liquid may be utilized directly in

he Dyopa o oot 1| WP S50, 8 TERRS ch P ¥ 598" Sadecddlpbis o pihdies s
the cal Ci um conhixtureihas béen redueti to) the aiqatsitexleveds, and,i tf desixeld| e,
hci i 11 catison o TYanexsest Fedtt Rt and' cbtt fonc By o fRACRIVG Bt renoveds .
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ggzo' 30 SUCGéfbﬁ‘-t_ Etpﬁ‘rﬁl_et Fesirdide eSitéMCC' Watér PEnRVa ! may)f fo'_?' exampgt i on
- involve substantially complete drying of the reaction product
mixture, e. g' ' by spray drying, so that the ether carboxylate

20 builder mixture is recovered in solid, e.g., granular, form.

' Alternative1y, the buﬂder composition in the form of an aqueous
1iquid may be utilized directly in the preparation of detergent
compositions or laundry additive products of the types more fully
described herefnafter.

25 After reduction of the ca1c1um content in the reaction
product mixture, it is possible, if desired, to acidify the
product mixture using conventional acidification or fon exchange
techniques to convert the ether carboxylate products therein to
their free acid form. Normally, however, the tartrate mono-

30  succinate and tartrate disuccinate materfals of this {nvention can
be used as builders in their water-soluble salt form, and such
acidification {s therefore not usually necessary or desirable.

' It 1s also possible, if desired, to separate the individual,
components of the resulting buflder mixture and recover such

35 - compounds as substantially pure TMS and TDS materials. Such
component separation can be effected, for example, wusing



be used as builders in their water-soluble salt form and such .
acidificati'on is therefore not usually necessary or desirable. It is also_
possi ble, if desired, to separate. the individual, conponents of the

resul t™wrg builder mixture and recover such 35 corrpounds as
substantially pure TM5 and TDS materi al s. gh conmponent separation can
be effected, for exanple, using -13- convertional liquid chr omat ogr aphi ¢

techni ques. For usgpl t C ons b
dosirabl e to use o CEntRER) MgGTe Xnroh fishephicr BTN ET fol yldhn Foge,
frequently, however YPP&CQﬁ/é#S#"@F“% If@mp‘?ﬂt\?%ﬁ,alltm %demwen%uwmétw
substantial ly pure THS &vi &ibS s aebsmmmgefp&aéymsmimtIWraf lt¥equently, -
advant ageous.  The et her ~car boxgl at e lﬁhgd% fgl}ggé %o q@éel n, or thév

i ndi vi dual tartrat e 31EhYSudECR r tHPATY rempoRgRtss as
t hereof, may ke en'psmeahtéalbequesmalterﬂgﬂsuiﬂ deither metessaiy #bOr particalaelyy
of detergent - CONPOgy pr laundry additive conpo- sitions. These

particul ar buil der ma er| a are believed to be espeC| ally effective in
pronoting certain typesThe ertasru cachoxylatey buildercompesitions hheredmnber the

structurally sim| afnd@@{&ﬂ’lﬂﬁt%i’é“Mﬁﬁﬁcc%aééﬁnﬂrta‘?’trﬂé disuctiflite compo-
materials also ‘retai t1 ﬁ‘ﬁ'x etergeﬁ_l S!' ers even | n
relatively | ow pH c'?eé‘gﬁl%rg?) 'ufn%nge emp & %ﬁ)é@ﬂ‘qué ring,ou in pawide
materials of ygt hi svarietyt obn defengehtr composiptorseser tamdey alaunitideSchqid-e
bi odegrad- abilit te Lkl -in t]

t e e'?her car boxy%/a?qqé? "I’hé{d cp%rfmh?FQE@ﬁd ;’@%ﬁ“*}% %r ﬁg &%g tlpgose
essential conponentesPeetahly effecgi\@)/oi[l@romoting csatn types ofafebnic cledningom
2910 99:5% of the @i kRmpsAIsBR Wi th @ AORBERIFS s@fudfhi(iﬂrye%iﬁhém%%ﬁwﬂe

wihin the scope of 35950 2 L HecaribP] FEn: iR daEen 818, anso retain thetn,
to - Qoofaﬁm@mwuuwwﬁmmuneunmwmnwa BéW/pH Ot laning
detergenes o0 oyt U810 6TRMRE AR te arbA o OBt
_ invention furthermore possess especiaIly desirable biodegrad-
abi11ty characteristics. o :
Detergent compositions incorporating the ether carboxylate
20 materials of the present invention contain as essential components
from 0.55 to  98% of a surfactant and from 2% to
99.5% of the ethér_carboxyIate-compounds or mixtures of the
present. invention as a detergency builder.

Typical laundry detergent compositions within the scope of

| 25  the present invention contain from ~ - 5% to 30% of a
~/ surfactant and from = 5% to 80% total detergency build-
. er. Of this buﬂder component from 20% to 100% by weight of

builder component can be the ether carboxylate compounds or
mixtures of the present invention with the balance of the builder
30 component being optional known builders.

Detergent compositions herein may also contain from about 5%
to 95% by weight of a wide variety of additional optional compo-
nents. " Such optional components can {nclude, for example, addi-

- tional dg_tgrgen_t builders, chelating agents, enzymes, fabric
35 whitenérs and brighteners, sudsing control agents, solvents,
o 'hydro_tropes. ~bleaching agents, bleach precursors, buffering



m xtures of the present invention with the bal ance of the bui | der, 30° ‘
conponent bei ng optional known buil ders. Detergent conpositions herei-n may
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The detergent. compositions of this invention are particuiaﬂy'

suitable for laundry use, but are also suitable for the cleaning
of hard surfaces and for dishwashing. '

In a laundry method using the 'dete'rgent' composition of this
invention, typical laundry wash water solutions comprise from
about 0.1% to about 1% by weight of the detergent compositions of

 this invention.

The ether carboxylat'e materials herein may also be employed
as builders in laundry additive compositions. Laundry additive
compositions of the present invention contain as essential compo-

nents from 2% to 99.5% of the ether carboxylate
compounds or mixtures of the present invention and further con-
tains from - 0.5% to 98% by wefght of a laundry adjuvant

selected from the group consisting of surfactants, alternate

‘builders, enzymes, fabric whiteners and brighteners, sudsing

control agents, solvents, hydrotropes, bleich’in_g agents, bleach

- precursors, buffering agents, s'oﬂ'r?emovallantfldeposition agents,

soil release agents, fabric softening agents, perfumes, colorants,
opacifiers and mixtures. of these: adjuvants. Such adjuvants,
whether used in the detergent or laundry additive compositions

ositipns of th resent invention contaln as essenti al
gPi.ds -iqu18 phys?cﬂ :



nents from ) 2% to 99. 5% of the ether carboxyl ate conpounds
or i xtures ‘of the present invention and further con- tains from .
0.5% t 6~98% by wei ght of a laundry adjuvant 30 sel ected fromthe group
consi stwhg of surfactants,. alternate builders, .enzymes, fabric
whiteners and brighteners, sudsing contro{e agents, solvents,
hydr ot r opes, bl eaching agents, bl each prectl’r ors, buffering agents, soil

removal / ant i depogiid.«Qn - : il ' agents,, fabric softenin

ngent o, porf umes ety RSN 01T eoRe O BuEATING 1n FCH SomBes Eene
adj uvants. - Suchumbgruafntthesenhedfuvants care ndesceibedt eingegreater | detadly as
addi tive conposi ¥pPrpws: - 15- herein, performtheir expected functions in

such conpositions. A nunber of these adjuvants are described in greater
detail as fol | ondurfactastsctants 5 " Various types of surfactants

can be useq in the dqbpfantypds bﬁw%rgcﬁfmﬁt&a_v\eb&mes{d thESdeteridhts or

i nventi on. e surfacz..tants incJude ani oni.c,, nonj pni c,, anpholyt] c,

zwi tterionic: andtfé%#&n?gd?a” a%ﬁ?isthFs mﬁt-mﬂésiwntﬁ’&n nﬁ?*:}lpi‘iqaﬁ%’ff“'
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| | suds _control. 15 ents. Particul gr syi tabl e
| ow sudsi ng noni 8”@%&%%(9{ aﬁ?g‘%&s& ?‘Hgaﬁﬂl%gyl a%tﬁ_ﬁg o&ﬂ'ﬁ?%sqﬁ%g'ﬁo#ﬁﬁunds
contai ning at | ease. ionautomatid dishwadhing: machieesitypicaldiyecaritayn froml sboat
about 20% by wei ght 4 of k i y j j r e .Qxi _
Exanpl es-are proggcttés) %édaﬁhng&g%g?\dgft'g r tgtr}%w gﬁgdggiﬂgﬁgt gg?ﬂé%‘?c
Pluronic (RIM, Yetfastent (er vpixturesadbergati Mndanepsionsllpol $uds i control
variations Whiagéntiar, OPPad il 1d yf QMﬁtﬁeeqwxﬁ’d@%?:nnod?bﬁf@ritﬁ‘?a&%%s
control agems incl #?’e_rﬂgo-fnq di sts&&l- ci d phosphat ei‘? The vari ous
classes of surfalf&i"e dkeKyiatipnare ePgé?f"p s ¢ontalnipg atidepst one
conposi tions hereactiver bydeogenpiwhéreinn, referably, at least about 20% by
' weight of the a]ky'le_ne oxide by weight is propylene oxide.
Examples are products of the BASF-Wvandotte Corporation designated
Pluronic (RIM), Tetronic-(RIM), Pluradot (RIM) and block polymeric variations in

20 which propoxylation follows ethoxylation. Preferred suds control
agents include mono-and distearyl acid phosphates.
The various classes of surfactants useful in the detergent
and laundry additive- compositions herein are exemplified as
follows: " S o

' L - (A) Anionic soap and non-soap surfactants

This - class of surfactants 1includes alkali metal monocar-
boxylates (soaps) such -as the sodium, potassium, ammonium and
~alkylolammonium salts of higher fatty acids containing from about

- 30 - 8 to about 24 carbon atoms and preferably from about 12 to about
18 carbon atoms. Suitable fatty acids can be obtained from

- natural sources such-as.,'_f_or' instance, from plant or animal esters
~(e.qg., palm oil, coconut. 0il, babassu oil, soybean oil, castor

.. ofl, tallow, whale and fish oils, grease, lard, and mixtures
35  thereof). The fatty acids also can be ~ synthetically prepared

© o (edg.s by the oxidation of petroleum, or by hydrogenation of




25 ~follows: (A) Anionic soap and non-soap surfactants This class of
surfactants incl udes aI kali ~metal nonocar- boxylates (soaps) such as’
the sodi um potassium ammoni um and al kyl ol afmmoni um sal ts of higher fatty
Qm ds containing fromabout 30 8 to about 24 carbon atons and preferably
from about 12 to about 18 carbon atons. Suitable fatty acids can be
obtained fromnatural sources such as, for instance, from plant or ani mal
esters (e.g., palmoil, coconut oil, baba‘§§u oil, soybean oil, castor oil,
tall ow, whale and fish oil gr ease, a d m xtures_35 er eof )
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a sulfonlc ac1d or sulfuric acid ester radical. (1nc1uded in the
term alkyl is the alkyl portion of alkylaryl radicals.) Examples
of this group of non-soap anionic surfactants are the alkyl

- sulfates, especially those obtained by sulfating -the higher

20  alcohols (cs-cls-carbon'atoms); alkyl benzene sulfonates, in which
the alkyl group contains from about 9 to about 15 carbon atoms, in
straight chain or branched chain configuration, sodium alkyl

glyceryl ether sulfonates; fatty acid monoglyceride sulfonates and

sulfates; sulfuric acid esters of the reaction product of one mole

25 of a C;,_ 14 alcohol and about 1 to 6 moles of ethylene oxide and
salts of alkyl phenol ethylene oxide ether sulfate with about 1 to
about 10 units of ethylene oxide per molecule and in which the
alkyl radicals contain about 8 to about 12 carbon atoms. '

o Additional examples of non-soap anionic surfactants are the

30 reaction products of fatty acids esterified with isethionic acid
and neutralized with sodium hydroxideswhere, for example, the
fatty acids are derived:.from coconut oddnwand sodium or potassium

-salts of fatty acid amide of methyl lauride in which the fatty
.- acids, for example are derived from coconut oil.

35 Still other anionic surfactants include the class designated

as succinamates. This class includes such surface active agents

»



gl yceryl- ether 8ulfonates; fatty acid nmonoglyceride sul fonates and

sul fates; sulfuric acid esters of the reaction product of one nole 25 of
a [err}~a|coho| and about 1 to 6 noles of ethylene oxide and salts of al kyl
pherol wet hyl ene oxi de ether sulfate with about 1 to about 10 units of .

et hyl ene oxi de per nol ecule and in which the alkyl radicals contain about 8
to about 12 carbon atons. Additional exanpl eg7zof non-soap anionic
surfactants are the 30 reaction products of fatty acids esterified with
i sethionic acid and disodieniNzectadeti ssddosutchyaiadsi GReradvdion N-¢1, @d&dﬂ-e
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fromone to about aztﬁmalalrgllﬂﬁubw de units, e.g., ethylene oxi de units.

Particularly useful: € r?ﬁé&ﬁ‘%?”:ﬁ i\“fié’cfﬁ,?J ”19@ E{Jingt 'iﬂnth@t@ﬂte@ﬁle

conposi tions herein are a fates t her "sul tates ‘are
condensat i onypr od feen efre etphybeﬁe wxaaibmng %id@hyaits) &-8ohAthylens wyide
about 10 to about yg@tgarbon atons. -'

Particularly useful aniomc surfactants for incorporation
into the compositions_ herein are alkyl ether s_ulf_ates. The alkyl
ether sulfates are condensation products of ethylene oxide and

20  Mmonohydric alcohols having about 10 to about 20 carbon atoms.
Preferably, R has 12 to 18 carbon atoms. The alcohols can be
derived from fats, e. g., coconut oil or tal‘low, or can be synthet-
ic. Such alcohols are reacted with 0.5 to 30, and especially 1 to
6, molar proportions of ethylene oxide and the resulting mixture

o 95 “of molecular species. having, for example, an average of 3 to 6
S moles of ethy'lene oxide per mo'le of alcohol, is sulfated and -

neutralized. _ _ _
~ Other suitable anionic surfactants are oiefin and paraffin
sulfonates having from about 12 to about 24 carbon atoms.
36 . (B) Nonionic surfactants
- Alkoxyiated nonionic surfactants may be broad'ly defined as
compounds produced by the condensation of alky'lene oxide groups
(hydrophilic in nature) with an organic hydrophobic compound,
which may be aliphatic or a‘lky'l aromatic in nature. The length of
35 the hydrophi'hc or poiyoxyalkylene radical which is condensed with
o any particu'lar hydrophobic group can be readily adjusted to yield
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Preferably, R has 12 to 18 carbon atoms. The al cohols can be derived from
fats, e.g., coconut oil or tallow, or can be synthet- ic. Such al.cohgols *
jare reacted with 0.5 to 30, and especially 1 to 6, nolar proportions, of v
et hyl ene oxide and the resulting mxture 25 of nol ecul ar speci es,
havi ng, for exanple, an average of 3 to 6 noles of ethyl ene oxide per nole
of alcohol, is sulfated and neutralized. O her suitable anionic
surfactants are olefin and paraffin sul fed8es having fromabout 12 to
about 24 carbon atons. 30 . E%g Noni oni ¢ -surfactants Al koxyl at ed
noni oni ¢ surf a& avattsrrmlubbe beampou vingd the dohmdndsgmeoonfcdtalbyca he

condensation ofy gﬁ O?ﬂ?]gfc m@qﬁarémgq@@bh in nature) with an

organi ¢ hydroph e ali atlc or alkyl aromatic in

nature. The IengthA(KP"X ed\iandphiq sur tfa’b‘lsyéﬂ‘}/ d®3| ene radical which is
condensed with any Glé)rtTlfelﬂ@Ihd&Ysith&hOhfoaqu oo EFiIPhPEid exldbholsadiavsiged to
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yield - 18- ble co ound de ree of bal ance
bet ween hydr ophi rP'F a%%&?5%ﬂl gm3a e'i rAFEB%gﬁtt&f Rofr da
surfact ants i nahade:copfjgurzhtorgonitthh fnom @boqnt &dtatabofit H0 polkesi of aeltbphol S .
having from 8 tge ng‘(agrﬁn?m@r@ a1dahg1ther strai ght chain or branched

chai n configuration bout t o about 20 noles of ethyl- ene

oxi de per nole of aﬁzdohBPe R@V“"N‘]G“ﬁo%ﬁ%ﬁ@ﬁé"%@?ﬂe°50ﬁ&&¥1‘sa§®!‘°b¥s al kyl -

phenols, e.g., ¢.Bg, Cﬂiédeammeﬁ@r 265@as06f641k(yl| Wmatvé ShavaHt ”ﬂ\ ankgl kyl
10 group containing f.ro X 1@{ n EIit t@ strai ght
chain or bhanc#auencEhtalR ngPQt FB?]" h‘iﬂr H'é! BYMee, 1N ﬁé %3 ene

oxi de bei ng pr esteaightn chadnnis birafched abain BonﬁigabujanSwm eethyflene
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conpounds may be ene, dirsobu ene
oct ene,. or nond@eabaqudr 2% meles é)f ebhylene axide sPec!l‘ell'ﬂPedffaﬂdSMi tnl@ﬂ@b-ndéh%at i on

of ethyl ene oxiggy w §dbst i BiUGhn rsoeul Eblﬁ}ﬂ)uﬁﬂs)”ﬁné)h%d ediﬁ-tim‘ ﬂfonpr;fanylene -
OXI de and a CO% lljzed wﬂt)pt}]reﬁg’c tdl'i¥sobu¥.y{é) enoost%%e. or ﬁorY ne. for example |

(3) Materials derived from the condensation of ethylene
oxide with a product resulting from the reaction of propylene
oxide and a compound with reactive hydrogen such as . .glycols and-
amines such as, for examp‘le. compounds containing from about 40%

20 to about 80% polyoxyethylene by weight resulting from the reaction
of ethylene oxide with a hydrophobic base constituted of the re-
action product of ethylene diamine and propylene oxide.

Non-polar nonionic surfactants include the amine oxides and
corresponding phosphine -oxides. * Useful amine oxide surfactants u

25 _incIude those having the formula R1R2R3N-oo wherein R1 is an alkyl

' group containing from about 10 to about 28 carbon atoms, from 0 to

about 2 hydroxy groups and from 0 to about 5 ether linkages, there

bein~ at least one moiety of R1 which is an alkyl group containing

sout 10 to about 18 carbon atoms and R2 and RS are selected

30 from the group consisting of alky'l radicals and hydroxyalkyl
radicaIs containing from 1 to about 3 carbon atoms.

Specific examples of amine oxide surfactants include: di-
methy'ldodecylamine ox'ide. ~dimethyltetradecylamine oxide, ethyl-
'methy]tetradecyl_ami_ne_ oxide, cetyldimethylamine oxide, diethyl-

35 tetradecﬂ'a'mine _oxi_de, dipropyldodecﬁamine__ oxide, bis-(2-hy- |




am nes such as, “‘for exanpl e, conmpounds containing fromabout 40%20 , to
about 80% pol yoxyet hyl ene by weight resulting fromthe reaction of ethylene
gxide w-th a hydrophobic base constituted of the re- action product of -

~ ethyl en& di ani ne and propyl‘éne oxi de. Non-pol ar nonionic surfactants

I ncl ude the. am ne oxi des and corr_espondr ng phosphi ne oxides. Useful am ne
oxi de surfactants 25 i ncl ude those havi ngl9he fornula [err] wherein
[err] is an alkyl group cont ai ning fromabout 10 to about 28 carbon atons,
from 0 to about 2 drpsyethyl}dodegylamine f pyideq tbisabbtmmwmpyl)maﬂaqeetra-
there bein at '%E{namﬁseram&y Pimet r-](z ”rr‘yawi(}dr oRid¥iPand the

‘cont ai ni ng about 10 To about gq Q| i\ err
sel ected 30 f r GRTFeSPORE tNgpd &aﬁgcy F"QAI°E§4“CV ch%“&‘%gﬁaﬁ the above
hydr oxyal kyl radi celmpoundst ai ni ng from 1lto about 3 carbon atons. Specific.

exanpl es of am ne oxi factants cl ude; dec ne oxiqe,
di net hyl t et r%decyl am ﬂ@dig{"&g? %R‘iiﬂi’p m@'PHgﬁ ét ré‘b’e@%k%{fﬁ ne)‘"gwda ﬁ‘ q
cetyl di net hyl ani nalwse sides amdel'lh,vﬂam'm}s of ithe fadewld ami ne oxi de,

di propyl dodecyl am ne oxide, bis-(2-hy- ---019 droxyethyl )dodecyLam ne

oxi de, = bis-(2-hydroxypropyl)nmethyltetra- deckl am ne oxide, .
di met hyl - (2- hydr oxydodecyl ) am ne oxi de, %11’0"[ E‘@'ﬂﬁfzr espondi ng decyl,

hexadecyl and oct atiesedn h ! OP&- 4191 FMAVR, GENIHULER, oF ~C.H,.
Addi ti onal operable i)ql Er pt ncI ude . ?kyl 94 dcosi des and
~al kyl am des t he forYymil [err] - alkyl and [err] is

-H, [err] or [err]. 1@witterionic (syrfazmntserimmm Serfixstivess ofiviakighitini c

fact ant | AV
hosphon m  and. SUEFoABH, ERRbAR, HosBhaplual dndTUABRIG LoRfBIREL A uhich.

um conpoun
~straight or branctte %ﬁ&hh énggmr@'h Srﬁ‘;’-"‘éﬂ’t%@"aqrﬂb%q ehetrbsm\{mhemm
contains from abouneBof 0tRel dFiphatic:Fubets iente idafmy: et abowt B BNiZNi C

T g 2" S R ahd e Ll A BRSNS b
3,925,262, Laughl iParticudbrly prefarredcawitteridnid matenial s3ap@othe7 @thoxylated
ammonjum sulfonates and sulfates disclosed in U.S. Patents
3,925,262, Laughlin et al, issued December 9, 1975 and 3,929,678,
Laughlin et al, issued December 30, 1975,
20 - - Anmnioamidates are also useful
zwitterionic surfactants.
(D) Ampholytic Surfactants
Ampholytic surfactants include derivatives of aliphatic -
_ heterocyclic secondary and tertiary amines in which the aliphatic
Y 28 mofety can be straight chain or branched and _wh_er_ein one of the
aliphatic substituents contains from about 8 to about 24 carbon
atoms and at least one aiiphatic substituent contains an anionic
water-solubilizing group.
~ (E) cCationic Surfactants |
30 Cationfc surfactants comprise a wide variety of compounds
characterized by one or more organfc hydrophobic groups fin the
cation and generally by a quaternary nitrogen associated with an
acid radical, Pentavalent nitrogen ring compounds are also
. considered quaternary nitrogen compounds. Suitable anions are
35  halides, methyl sulfate and hydroxide. Tertiary amines can have
characteristics similar to cationic surfactants at washing so-
lutions pH values less than about 8.5. '




Laughiin et al, issued December 30, 1975, 20 . ‘
Ammoni oam dates are al so useful zwitterionic surfactants. (D) Anpholytic .

‘.Surfact ants Anphol ytic surfactants include derivatives of aliphaticyg -

‘het erocyclic secondary and tertliry amnes in which the aliphatic 25

noi ety can be straight chain or branched and wherein one of the aliphatic
substituents contains from about 8 to abo‘[ﬁ =24 carbon atoms and at Ieast
one al i phatic substituent con
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variety of conpésunds imhal Sct cPaitant 8,228,044y tesuedo0gtober hw.r omobu Cto
groups in the C?Hb(}g and generally by a quaternary nitrogen associated with
an acid radica Pentaval ent nitrogen ring - conpounds are -also
consi dered quat er naWhemi catipaicc aurfactasts agei tusede ani combinatiods with

hal i des, methyl, ﬁ'HJnfiF‘t ‘%umffixﬂ Oih@'ecerfﬁ%t 'o%rtl‘rme%u?P&rgavﬁc‘luding oH

char acterr%t ics sim oni c sur act an [ut |
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;sur fcgﬁit) ants V\ﬁancbﬂohwrshﬁfﬁctén‘i gfﬂérﬁﬂliy 4;05‘:6&@44 wit%siﬁbn@et ﬁhﬁffac%tsggfio
o] re. en__ca ctan are co
ani oni c surfacf%ﬁ éoﬁghlgboe@ﬁéq% &deat e%gé&cﬁﬁﬁ ﬁ"&e& 3 nﬁ:ﬁy aﬁgon um

pol ycar boxyl at eshloardde methyﬂysuﬂfatebe consi der ed. A type of cationic
surfactant generall yo r&ﬁr leeed‘i‘&é'lfbs so'a'fcs F@ﬂt@”gé‘lﬁwe or incor-

pol ycarbox ates is-a é tri err ammnrumg or| e or
met hyl sul f at e. Parption eteraent ARY Jeun yscﬂ §E|?V@s compasitians o sthe

S]lgl Eﬁbl e for It ne ﬁésentﬂofrﬂrbhmﬂ ardemeog&nvamsla%osdwsrqdmd “omnﬁsl ! |1 ons

So77)s . 045, 5ea81 #1755, Eoliser 5%3?%%20 1935 4,04 GohRe fiRERe,

(August 9 1977t ad, ddGgr7 9, (AT ey 4,035,125 12hern3977()lyly_512, 49023, 718

Holcolm et al (4y438, P18, HbTornt 41319001y, 20974 ;2k,019,999, Ohren et a1
(April 26, 1977); 4,019,998, Vincent et al (April 26, 1977); and
3,985,669, Krume'l et al (October 12. 1976).

Optional Ueterggncx Builders

20 The detergent and Taundry additive compositions of the
present invention can contain detergency builders in addition to
the ether carboxylate compounds or mixtures described hereinbefore
as essential components. -

Suitab'le additional polycarboxylate detergency builders
is include the acid form and alkali metal, ammonium and substitufed -’
ammonium salts of citric. ascorbic, phytic, mellitic, benzene
pentacarboxyhc. oxydiacetic, carboxymethyloxysuccinic, carboxy-
methyloxymalonic, cis-cyclohexanehexacarboxylic, cis-cyclopentane-
tetracarboxylic and oxydisuccinic acids. Also suitable are poly-

30 carboxy1_ate polymers and copolymers described in U.S. Patent
3,308,067, Diehl, -issued March 7, 1967.

Particularly suitable are acrylic acid polymers and
sﬂts thereof and copolymers of acrylic and malefc acids and salts
thereof uhich act as dispersants of particulate materials fn wash

" 38 so1utions. . -




‘(April .26, 1977); 4,019,998, Vincent et al (April 26, 1977); and 3, 985, 669, .
Krumrel et *al (October 12, 1976). Optional Detergency Buil ders 20

The dst ergent and Iaundry additive conpositions of the present

i nvent{en can contain detergency builders in addi'tion to the ether
carboxyl ate compounds or mixtures describeéd heggi nbefore as essenti al
conponents. Suitable additional pol ycar boxy# ate det ergency bui | ders
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27, 1979 to Crutchfield ﬁ I ncor. tergent and
I aundry additive corﬁﬁ%sqqzl ohideds NPH@“heﬁvelrﬁtn ow #Al so suitable in the

detergent and {ﬁundry addi tive-conposi- tions of the invention are the

3, 3-di car boxy- 4- oxa- 1, 6- oate and rel at nds closed
in-U S Serial No. 672, ST dheR, bg’i’é‘teigéﬁ ﬁ‘@ﬂaﬁ AL
pol ycar boxyl at es al spoundtal Lpaettnpdarty miﬁty@ﬁ&n(t@mpmdsi csuchr las adeiscyitiedc 1n

cq ounds, - such as ¢ §C“P§?gn£s”2§g§2§,6f%te'§t§35 35923467%dsp 83515@%74 and

4,158, 635; ‘4,120,874 an onaf’
det er gency bUI I ders‘cl)% e a |l arge range of

15 - Polyphosphonate detergency buﬂders comprise a Iarge range of
- organic compourids having two or more -C - P03M2 groups,

wherein M is hydrogen or a salt- forming radica'l Suitable phos-
phonates include ethane-l-hydroxy-l l-diphosphonates. ethane-
“hydroxy-1,1,2-triphosphonates and their oligomeric ester chain

20 condensates. Suitable polyphosphonates for use in the composi-
- tions of the invention also {include nitrogen-containing poly-
phosphonates such as ethylenediaminetetrakis _(methylenephos'phonic)

acid and diethylenetriaminepentakis (methylenephosphonic) acid and

| alkali metal, ammonium and substituted aﬁmnidm salts thereof. In
‘g5 common with other phosphorus-containing components, the incorpo-
ration of phosphonates may be restricted or prohibited by govern- .

ment regulation. - :

- As discussed hereinbefore (:8 24 alkyl monocarboxyl'lc acid and

. soluble salts thereof have a detergent builder function in addi-

" 30 tion to surfactant characteristics. cs-c24 alkyl “alkenyl, al_koxy
~ and. thio-substftuted alky)l dicarboxylic acid compounds, such as
4-pentadecene -1,2-dicarboxylic acid, salts thereof and mixtures
_thereof, are also useful optional. detergency bui 1ders. '
 Inorganic detergency .builders useful in the detergent and

35' " Taundry additive compositions of this invention at_tota‘l combined
levels of from 0% to - -75% by weight, include alkali metal



organi ¢ conpounds having two or nore [err] groups, wherein Mis hydrogen or
a salt-formng radical. Suitable phos- phonates I ncl ude

et hane- 1- hydr oxy- 1, 1- di phosphonat es,. et hane- \;, *
ydroxy-1, 1, 2-tri phosphonates and their oligoneric ester chain 20 had
condensates. Suitabl e pol yphosphonates for use in the conposi- tions of

the invention also include nitrogen- contakﬁlng pol y- phosphonates such as

et hyl enedi am netetrakis (nethylenephospho c) acid and
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I nsol ubl e preci p tatin | exes sodi um

tri pol yphosphat&® aﬂ’E“QMFthCGF&ri“)'eBmQ“ PiUic‘”ﬂéVea‘f‘thﬁ’ dow use datanegsnt

and Iaundig adcwewe tﬁﬁ”ﬁﬁ&biﬂo@'ﬁﬁidm 6ﬂegh@sﬁhﬁﬁis-cbhﬁiniﬁg>veblﬁ|§mﬂﬁ| is
regul atio

phosphor us- cont 55 edegﬁr'b Has tﬁ@hcﬂ"’é@ 3 PPgnsP"efEf%H?en’anse“'
detergent and Iﬁuﬂdiywoaﬂtbiphueus:.onposmlon _

Other optiona'l builder material include aluminosilicate ijon

exchange materials, e.g. zeolites. Crystalline aluminosilicate

20 ~ don exchange materials useful in, the practice of this invention

have the formula Na [(AIOZ) (5102) ]HZO wherein z and y are at

least about 6, the molar ratio of zZ to y is from about 1.0 to

‘about 0.5 and x is from about 10 to about 264. In a preferred

 embodiment “the aluminosilicate ion exchange material has ‘the

25 | formu]_a Nalz[(sz)12(Si02)12]xH20 wherein x. is from about 20 to
- about 30, especially about 27.

Amorphous hydrated aluminosilicate material useful herein has
the empirical formula: 'Naz(zsz.ySioz). z is from about 0.5 to
about 2, y is 1 and said material has a magnesium ion exchange

30 _' 'capacit,y of at least about 50 milligram equivalents of CaCO3
. hardness per gram of anhydrous aluminosilicate.
The alum'__i.nosi'lica_te jon exchange builder materials herein are
in hydrated form and contain from about 10% to about 28% of water
. by weight ti_f_cryst:alline and potentially even higher amounts of
35 wat_ér if amorphous. Highly preferred crystalline aluminosilicate
ion exchange materials contain from about 18% to about 22% water



enbodlnents of the invention particularly adapted for use in areas where
the - incorporation- of phosphorus-containing conmpounds is restricted _
conf ai n§™ | ow total phosphorus and, preferably, essen- tially no phosphorus.
Ct her oPfional builder materi‘al include al um nosilicate ion exchange

materials, e.g. zeolites. Crystalline alumnosilicate 20 I on
exchange materials useful in the practice of 2éhi s invention have the
formula [err] wherein z and y are at |east “dbout 6, the nolar ratio of z

to from abouty 0. f t 264, -
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are in hydrated form an con al'n
wei ght if crystall'ipaetiglie jsézendiameter'e\hemefn gvrmremnﬂ:he oavenagerparrticle
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materials contain from {
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are fur: herb ptar itcﬁcopiaedeﬁwm&latabﬁl ﬁtﬂi&ﬁﬁ@ dll 86@irdhg ]Qtilééﬂ%halﬁﬁéios‘lo&e
micron to abou s are ofte

down to Iess thanore{'g‘ogw%gby'éwgim iiﬁﬁag Ifll%gf gxchagae Jm 8&@%5&"9*" A
makefri al s have a Msually efettherdicharacterdzed r byn dheirt ©alcimimcriom texchngs 4
mcrons. The ter @apie’f‘fég'f,chﬁm?i Zfy CHta”ﬁtaEEaaﬁﬁfte'zﬂorﬁg §<§ﬂg§ e, 05?“’35@@3

particle size diane i ven ion_exc Jeneote
conventional anal y@tearharém/q'ue@ fsalymingsiHigatex aapewlated com-anianhydrous

scopi ¢ det ergr%nat ibaBis) i andZiwhdch GemeranTy i€ APt vangé O£ OPkom TdbRut 300
crystal |_.|_.lr_1e arum n%St'ul] IIcg"f1t %o gou%X%@Qnﬂg rréaé e,rgr al ?hehearI%mPnosi?icate ion ex-
change materials herein are still further characterized by their
calcium ion exchange rate which is at least about 2 grains Ca++/
~gallon/ minute/gram of aluminosilicate (anhydrous ‘basis), and

20 generally lies within the range of from about 2 grains/gallon/

' minute/gram to about 6 grains/gallon/minute/gram, based on calcium
fon hardness. Optimum aluminosilicate for builder purposes
exhibit a calcium ion exchange rate of at least about 4
grains/gallon/minute/gram.

25 - The amorphous aluminosilicate ion exchange materials usually
have a Mg++ exchange capacity of at least about 50 mg. eq.
CaCO3/g(12 mg. Mg++/g.) and a Mg++'éxChange rate of at least about
1 gr./gal./min./g./gal. Amorphous materials do not exhibit an
observable diffraction pattern when exam'med by Cu rad'ration (1.54

39  Angstrom Units)..

Aluminosilicate ion exchange materials useful as bptiona'l
builders in the detergent and laundry additive compdsitions of
this invention are cormmercially available. The aluminosilicates
useful in this invent1on can be crystal]ine or amorphous in struc-

35 ture and can be naturally—occurr'ing aluminosilicates or synthe-
tically derived. A method for producing aluminosilicate ion



T

usually further characterized by their calcium ion exchange
capacity, which is at |east about- 200 ng. equivalent of [err] water
hardness/gm of alum nosilicate, calculated on an anhydrous basis, apd” *
lwhich generally is in the range of from about 300 ny.eq./g. to aboul 352
ng. eq./g. The alumnosilicate ion ex- change materials herein are still
further characterized by their caIC|un1|oQ exchange rate which is at | east
about 2 grains Ca++/ gallon/ minute/gram of al um nosilicate (anhydrous

basis), and Zoexcmg‘ﬁiééhmé'ﬂsdﬂéuhs& tiﬁg fsa“fﬁnoﬁol‘ 986589, 3sued

grains/gall on/ m nut ?ramto about 6 grai v/ m nute/ gram based on
cal ciumion 76um  al uninosil | cat e for -buil def"‘e etirethses

exhibit a cal C' Wﬁth@f'iceXGMtQ@lfrﬁt eahfmi%sﬂﬁé&te aheut e‘kchange materiaIs
grains/gallon/mn

armr 0 e, 1 on
exchange rraterl'éﬁ s%ﬁr?n{" e ai‘ﬂ/b“kb;'eeﬁé'ﬁaﬁge g mﬂ“ ; L|g&t“about
50 ny. edqg [errléajﬁt@ Bygandvgeslite) Xand a My++ exchange rate of ‘at | east
about 1 r/aI / - / S X
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Preferred synt htQs cfobre}@!'&\q" ﬁ'ée 'ﬁﬂﬂl'ﬁaéaﬁ’é‘ i on exchange materials
useful .herein are amgid anI ga igopg/eol ite A, Zeolite B, and
Zeolite X. Other op b&l ers

I I I S bl
al kali metal sili ca{’@ YH\V% 8 Bt d?l gf'éj)t '?r'i”“&t Eﬁﬁ Iﬁf%tisb)ﬁ 322 |ta . ©
t he range gf frmg@boﬁrtomlaﬂodtoOaBactotaBbut 4Tda$endk(gl on ntheapreposed aise of

suitable Merei Nyid'CYod9Gm CEITTREEE.2| TRECRErm "alkali metal silicate® as used
herein refers to silicate solids with any ratio of Sio2 to alkali
metal oxide._ Silicate solids normally possess a high alkalinity
content; in addition water of hydration is frequently present as,
20 for examplg._in_umtasilicates which can oxist'having 5 6, or 9
molecules of water. Sodium silicate solids with a S$i0,:Na,0 mole
ratio of from about 1.5 to about 3.5, are preferred in granular
laundry detergent compositions. .
Stlicate solids are frequently added to granular detergent or
25 laundry additive compositions as corrosion inhibitors to provide
protection to the metal parts of the washing machine in which the
dotc?gént-or laundry additive composition is utilized. Silicates
have also been used to.provide a degree of crispness and pour-
ability to detergent or laundry additive granules which is very
30 = desirable to avoid lumping and caking. | |
~Alkali metal carbonates are useful in the granular detergent
or Taundry additive compositions of the inventfon as a source of
waéhing solution alkalinity and because of. the ability of the
carbonate fon to remove calcium and nmgnesium fons from washing
35' squtions by precipitation.



& -

10 « rations of the conbination of silicon dioxide and alkali netal oxide
orgcarbqnaté fused together in varying proportions according to, for
exagpte™the followi ng reaction: [err] The value of m designating the -
mol ar r¥io of [err] 15 - ~“‘ranges from about 0.5°t06 about 4 depending on

t he proposed use of the sodiumsilicate. The term"alkali netal silicate"
as used herein refers to silicate solids with any ratio of [err] to alkal
netal oxide. Silicate solids normally possesgsa high alkalinity content; in

addi ti on wat er of hy.d_rﬁ(i pggi(qs fre uentl%og%g ent _as, for exanp

0, | e,
in metasilicates which ¢ SrapLarLgo 055 fresopfcinarganic phesphates
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parts of thecwashifng Feedl ' ' ' n le@ [ 14
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magnesi um i ofiy 11 GireEeingg, SProm AU 5RN%oYLRICCIN ¥ 180, . ARV or

nu god &Y U

Preferred. gr Iar.gggr'@ssrt'l_ons free of I norgani c phosphates

about 8%to about ¥ MRRO ATt dicarbany g Beithiar, salbrtheveat andoficoms@bout
sodiim al uni nosi | ia%atte, aboutmishost theSHovel ek chPBoBALE NedHipolsds ¥F the
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corpounds of ¢ hi o Preses ABYEREay e Jaaytc, SO L5, Maxla 56 doats iy From
Preferred.liquid abapbd.5i tmaboutd%odf iancationic qrhamirieadeidec sutfaictarft.om
about 8% to about A3a¥s{bhaVUpdibndl CORbRRREP ani onic
o | Granular detergent or laundry additive compositions of this
invention can contain materials such as sulfates, borates, per-
borates organic peroxy acid salts;'peroxy'bf;ach precursors and
- activators and water of hydration. o
20 . - Liquid detergent or laundry additive compositions of this
’ _invention can contain water and other solvents. Low molecular
weight primary or secondary alcohol exemplified by methanol,
ethanol, propanol, and isopropanol  are “suitable. Monohydric
alcohols are preferred for solubilizing the surfactant but polyols
25~ containing from 2 to about 6 carbon atoms and from 2 to about 6
: hydroxy groups can be used and can provide improved enzyme stabil-
~ity. Examples of polyols include propylene gTyco],_ ethylene
glycol, glycerine and 1,2-propanediol. Ethanol is a particularly
~ preferred alcohol. ' ) -
30 | The detergent or laundry additive compositfons of the in-
: vention can also contain such materials as proteolytic and amyl-
olytic enzymes, fabric whiteners and optical brighteners, sudsing
- control agents, hydrotropes such as sodium toluene, xylene or
cumene sulfonate, perfumes, colorants, opacifiers, anti-rede-
35 position agents and alkalinity control or buffering agents such as




‘surfactants, from about 2% to about 25% et hoxyl ated nonionic 10. .. _
surfactants, from about 5% to about 20% of a [err] al kyl or al kenyl -

, mono-or dicarboxylic acid or salt thereof and from about 2%to about_18% of"
"the novel ether carboxyl ate conpounds of the present invention. Some |iquid
formul ations may al so contain fromabout Q.5 to about 5% of a cationic or
am ne oxi de surfactant. ' Addi tional™®®3ti onal Conponents G anul ar

15

detergent or |aund ditive ¢ ositions, of this inv | on cap copt ai n
Tterals Sucrmnoetianaifnire fnd ¥ragtNanafiitiog, . the” ubd ¥ theld BRlerialy
salts, peroxy td &aown dncthe detergentl axtii vators and water of hydration. 20
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posi tion agent $988nd al kalinity control or bufferingnothent group ofapre- - 2G-
nmonoet hanol ami d {1 a ' ' hese Jmt exd .s.kno
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renoval / ant i - r copounds i dtscesed | in EuropaaroPatentndpphication Ahli966 to

det ergent, and yGymcis; Oh. andaekigdre’ ®. COERRIMAE O Wublishe Jufvepy omggand are
parti cul s y usefdl 1n liquid conpositions _ohg he- i.nvent. on. TT??se cl ay

soil re- moval/anti-redeposition agents are )2y ntetlqLemeyal{antdrs of
: redeposition agents which can be used include the ethoxylated

amine polymers disclosed in European Patent Apﬁlicatioh_lll.984 to
Eugene P. Gosselink, published June 27, 1984; the zwitterionic
20 compounds disclosed in European Patent Application 111,976 to Donn
- N. Rubingh and Eugene P. Gosselink, published June 27, 1984; the
zwitterfonic . polymers disclosed in European Patent Application
112,592 to Eugene P. Gosselink, published July 4, 1984; and the
~ amine oxides disclosed in U.S. Patent No 4 548 T4h.
5  Daniel S. Connor, filed July 22, 1983. N/
_ . Polyethylene glycol can also be
‘incorporated to provide anti-redeposition and other benefits.
' Soil release agents, such as disclosed in the art to reduce
oily staining of polyester fabrics, are also useful in the deter-
30  9ent and laundry additive compositions of the present invention.
U.S. Patent 3,962,152 issued June 8, 1976, to Nicol et al.,.
incorporated herein by reference, discloses copolymers of ethylener
terephthalate and polyethylene oxide terephthalate as sofl release
- agents. U.S. Patent 4,174,305 issued November 13, 1979, to Burns

35' et al., disclosed cellulose ether soil release agents.
U.S. Patent No 4702857 filed |



from ahout 0.19%to about 10% by wei ght of the composition. One group of
preferred clray soil renoval/anti-redeposition 10 agents are the -

gt'hoxylated am nes disclosed in European Pat ent pI i cation 112,593 of

Jarmes &4 Vander Meer, publi-:shed July 4, 1984. , .

Anot her group of pre- ferred clay soil renovgylanti-redeposition agents are
t he cationic conpounds disclosed in European Patent Application 111,965
to 15 Young S. Deembed &1,93984,Pby Gesselinkly, published Jure-273- 1984,

O her clay sail r iyl INg ts i ch cap beJused include .
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Patent 3, 96210.52 POLYRENS] B acryldvimaledc NRedd &OPRlYmers.ncorporated herein
by reference, discloses copol yners of ethylener. terephthal ate:and

pol yet hyl ene oxi de terephthal ate as soil rel ease agents. U S. Patent
4,174, 305 i ssued Novenmber 13, 1979, to Burns '35 et al., disclosed
ceLI/uI ose.ether soil release agents. U S. Patent No 4702857 filed -27-
Decenmber .21, 1984, by Gosselink, discloses block polyester conmpounds . useful

as soil release agents in detergent. and | aundry additive conpositions.
Especi al I'y prgferred ddeedgtengedt pnssiaupdey m&émec@ﬁmﬂ,ﬁm heaein onax o

a surfactant and tahgo egptabn&Iaybedntadh Cord rUinéredfiron and magnesium chelating
- agents. Such chelating agents can be selected from the group
consist_'ing of amino '_éarbbxylates._-amino phosphonates, polyfunc-
tionally - substitu_t.'ed'_aromatic chelating agents and mixtures
20 thereof, all as hereinafter defined. Without relying on theory,
it is speculated that the benefit of these materials is due in
part to their exceptional ability to remove fron and manganese
ions from washing solutions by formation of soluble chelates.

Amino carboxylates useful as optional chelating agents in
| 95  compositions of the invention have one or more, .preferably at

e least two, units, of the substructure
| -t ——c,

N

o -,N_-(cnz)i-coon,
wherein M {s hydrogen, alkali metal, ammonium or substituted
30 ammonium (e.g. ethanolamine) and x {is from 1 to about 3, prefer-
'~ ably 1. Preferably, these amino carboxylates do not contain alkyl
or alkenyl groups with more than about 6 carbon :atoms. Alkylene
groups can be shared by substructures. . Operable amine carboxyl-
ates include ethylenediaminetetraacetates, N-hydroxyethylethyl-
35  enediaminetriacetates, nitrilotriacetates, ethylenediamine tetra-



‘this invention, a particular type of dispersant conponent. Such..a

di spersant conponent can contain the ethoxylated am ne clay soil .
renoval / anti -redeposition agents of the hereinbefore referenced EurQgean '
Pat ent Application No. EPA-112593 and/or acrylic acid 10 pol ynmers or
acrylic/maleic acid copolyners. The.detergent and | aundry additive

conposi tions herein may also optlonally fitain one or nore iron and

magnesi um chel at i ent Sd t| n ts can b sel forom
t he group cons?"s"tpq&'bﬂgf'a ﬁﬁt’ty!FB% 3 'g%ﬂﬂ%ﬁg‘ﬁ?%spﬂﬂ tc$§ﬁ '}938% unc-
tionally - sugitytclinel.ed aromati ¢ chel ati ng agents and m xtures 20

Cpecurai ca that t niran ohBfoIRFbteE e, WLOHABIY Al Ao AEVEHIatId T

exceptional abdgenty tlo therocampps i ons dofrathea iavent ions Hhemnifivakﬁmsng'low
sol uti ong by fpév@rsi gf. ‘E’étﬁ°|p‘ii9s di»hel awspermm G laeis rﬁgﬁffgﬁeﬁw as

opt i onal Schel at a - ositio ave one
or nore, prefet Q’&gy %P‘“ °%|°F T8p QW&QEM% FE&FG?E twey unithierein
M is hydrogenof taékaibstrudtake armoni um or substituted 30 anmmoni um
(e.g. ethanol am ne) ang HX is fragm1l to about 3, prefer- ably 1.

Preferably, these am nd & aLboxy Tat es do nat cont ain al kyl or al kenyl groups
wi th nore than about 6 car boN-&t(& —Al’ﬂgﬂ Qne grqups can be shared by

substruct ur es. yndpath afl 8 samy@%ﬁﬁ%@ﬂh aﬁié’&l..r&ﬁinb'ﬂﬁm or substituted

et hyl ened®ani net et r aacet,at es, hyl et h
eneél ani net ri a®MERiWL and; X (1§ § %%é'g %‘t WFéféai&rﬁ'nér? Yspful and_ g

propi onates, {ndlotéyéthydénediamivatentaiisec(méthylenephosphonatés)johdirile- \J _
nt

alvel nes. At nge oS ARG g Sttt AR °_IREHAG AT RAGlGh R sE"
phosphor us are(mhmemmsnhouotesr)gen?refemmyh thesensminoCphpspostesi db one
or nor e, pref eﬁﬁzlcﬁnf’éin' Sﬂ&h brCa1kenyi %r@ﬁp%hﬁtﬁ%ﬁ% m&sodtesf&a%ﬁre' n M

s hydrogd atoms. A‘lky ene’ grqwm;%nn':yn bg.rshsare by substructures.
Polyfunctionally - “substituted aromatic cheiating agents are
also useful in the compositions herein. These materials comprise
compounds having the genera1 formu'la '
20 - O
R OH

R . 5

5 ~ wherein at least one R is"'-SQ3li'o'r -COOH or soluble salts thereof o/
and mixtures thereof. U.S. Patent 3,812,044 {issued May 21, 1974,
to Connor et al, ~ discloses
polyfunctionally - substituted aromatic chelating and sequestering
. agents.Preferred compounds of this type in acid form are di-
30 hydroxydisu'lfobenzenes and 1 2-dihydroxy -3, S-disu'lfobenzene or
other" digulfonated catechols in particu'lar. Alkaiine detergent
compositions can contain these materia'ls in the fonn of alkali
metal, ammonium or substituted anmonium (e g. mono-or triethanol-

amine) salts. '

35 - If utilized, optional chelating - agents will generally com-
prise from about 0.1% to 10% by weight of the detergent or laundry



anmoni um and x i's fron 1 to about 3, preferably 1, are useful and include
et hyl enedi ahi net etraki s (nethyl enephosphonates), nitrilo- tris :
Qggthybénephosphonates) and di et hyl enetri am nepent aki s _ -
(et hyhenephosphonates). Preferably, these am no phosphonates do 15 - not
contain al kyl or alkenyl groups with nore than abéut 6 carbon atons.: :
Al kyl ene groups can be shared by substructurgs. Polyfunctionally -
substituted aromatic chelating agents are also useful in the conpositions

herei n. These mat gg4 C L$€; h@ays er
Lorr] o5 wer el eife eSS iﬁ’e&%”}ngt ﬁ fei'r'r | Pt e ErdiRyCiche | {hG pgerd
thereof and mi xt uWel! tGRBPEISE. froms abput L4h75% ta B%by weightqofmguch composi- to

Connor et al, tions. _ o - .discloses

pol yfunctional 'y - substituted afomati ¢ _chel ating,and sequesierin ,
agents. Pref erred corrpgﬁﬁdgeiﬁrgfﬁ saf’épgaP‘?&gciadﬁqu?‘fﬁ a?‘gn%aﬁfé‘:?ﬂs ¥f this
hydr oxydi sulegf obeninventiomrcdn &l sd- thdlude @xpleach, Systiemutdmpipsingnan dnopgande
di sul fonat ed cate ' ' L g3 n A N eter fetelgys | tois can
contain these mat g?ﬂéﬁghﬁn%h@#ﬁ%c&ﬂng@ |i fr"e 'a}"? %%m?n&)'r.li_um gr?ﬂotsH_Q'fﬁls,
substituted amondlimorganjc rparexyr actd ebleaedl -prasursdy. salSuitable (mnprganda,

optional chel atinger9gér MidathéeRicble S6UTumPHerkbrate MheiRUtand k¥ bdhyl0%
by wei ght of the ﬂeterg osi tions herein.

ent. or | aundr - -29: additjve co

More preferably cfEd e ﬁ&é‘é‘@eﬁfgcqﬁgpﬁat@onﬁﬁw PFB?AE&B& r%'."?ﬂ%at‘(;'yg%%{)
wei ght of sygh copemsiide taddritionTipeodubts camyt the a‘rmthriwmtagso aan%gzi:mm.
conposi tions — of s&ﬂaﬁlé”\bﬁlg&di%”;ﬁ?é%cﬂééoi {‘ﬁJd’éd?pe%g%ﬁﬂﬁ?cs & peroxy-
conprising an inofgani ¢ or drgani C peroxy bleaching agent and, 1h BFeq 3 ed
cogposi tions, an 0ekaRaie caciser Aryoxyaenenoil agtd, peresydesanoic amidi adier-

i norgani ¢ per oxyggfydolecdiied¥oid 1 CA¢IES ShiperéRyatE catl &80 aonal dahd!t BRIBI-
drate, sodi um percarbo a.{e, S gl um. persilicaje, and urea-h d[lo en 10

per oxi de additi on°ﬂpg(§ﬁi ig 5’173 t BBdcMaPeT o3 [@?He]'wgdisf’&'b‘r'@ Eﬁggéﬁl The

bl eaches i nglude breachyhgagent aisi dengraldx\presentiriai thedederdent cand)daandryC

aci d, - per oxy e'cang&é:itq% YeomBbPfions of this invention at a level of from about

' 5% to ébout 50% preferably from about 10% to about 25% by weight.
The detergent and laundry additive compositions of the
~ invention may also contain an organic peroxy acid bleach precursor
20 at a level of from about 0.5% to about 10%, preferably from about
1% to about 6% by weight. Suitable bleach precursors are dis-
closed in UK-A-2040983, and include for example, the peracetic
acid bIeach precursors such as tetraacetylethylenediamine, tetra-
acetylmethylenediamine, tetraacetylhexylenediamine, sodium p-ace-
'25 "toxybénzene _su1fonate.. tetraacetylglycouril. .pentaacetlyglucose,
octaacetyllactose, and methyl o-acetoxy benzoate. Highly pre-

~ ferred bleach precursors, however. have the general formula
0
C RebeL . o
39 Wherein R is an alkyl group containing from 6 to 12 carbon atoms
- wherein the longest linear alkyl chain extending from and in-
cluding the carboxyl carbon contains from 5 to 10 carbon atoms and
L is a leaving group, the conjugate acid of which has a logarith-
mic acidity constant in the range from 6 to 13. _

35 " The alkyl group, R, can be either linear or branched and, in
- preferred embodiments, it contains from 7 to 9 carbon atoms.



oxydodecanedi oi c acid, di peroxyazel aic acid, nono- and di per- oxyphthalic
acid and nono- and di peroxyisophthalic acid. The 15 bl eachi ng. agent
is generally present in the detergent and | aundry additive conpositi‘ons of *
this invention at a |evel of from about 5% to about 50% preferably f™0m
about 10% to about 25% by wei ght. The detergent and | aundry additive
conpositions of the invention may al so contain an organi c peroxy acid

bl each precursor 20 at a level of fromd@bout 0.5%to about 10%
preferably from about 1% tq about 6% by vveiqht._-_ Sui t abl e bl each
precursors ar e Paeterredoteaying aneups dohdes s Tagaritheiq@eidhy enskant in he
peracetic aci dtheepdrigePfrsmaboit 7tohabsutt ¢l aneet preferatign¢rionabbes getra-
acet yl met hyl eneigl ag1 r!te, (Let r.aac t¥l h xgl eniedl ani ne, sodi/ H%FE ace- 23\ '

t oxybenzene sultPoARPYF '} trgéﬂme'f ngc EANING GEQHPIL ALE )’5? Jaying the

oct aacetyl | act Feemulaand net hyl o-acet oxy benzoate. H ghly pre- ferred

bl each precursors, however, have the gener Hfoyrml'a [err] 30 wherein R
is an al Yl group containing f{yom 6 to. 12,Cardd¥n atons wherein the | ongest
li near al kyl' chai n 8xt endi ng frofwang’™¢ cluding the carboxyl carbon
contains from5 to 10 carbon atons hng s a |l eaving group, the conjugate
acid of which has a logarith- mc agi yjconstant in the range from®6 to
13. The al kyl group, R, can be eithé PRgar or branched and,,in 35 '
preferred enbodi ments, it contains from7 ™ 9 carbon atons.””  -30-
Preferred Ieaviang groups L have a logarithmc acidity const®in the range
from about® 7 t 6 about 11, nore preferably fromabout 8 to about 10.

Exanpl es of |eaving groups are t®ose having the formula 5 '
[err] a) 10 andgy) 15 ~ whgeeigy Zis H- [err] or halogen,[err] is éﬂ-/_
al kyl group having from1 to 4lﬁar bon atons, X is 0 or an integer of froml
to 4 and Yis (l: 2 '

Y _

15 wherein Z is H, Rl or halogen, Rl is an alkyl ‘group having from 1
to 4 carbon atoms, X is O or an integer of from 1 to 4 and Y is
selected from SO,M, 0SOM, COM, N'(R!);0™ and K*(R!),-0" wherein
M is H, alkali metal, alkaline earth metal, ammonium or substitut- -
ed ammonium, and O is halide or methosulfate.

20 The preferred leaving group L has the formula (a) in which Z

is H, x is 0 and Y is sulfonate, carboxylate or dimethylamine

oxide radical. Highly preferred materfals are sodium 3,5,5,-

- trimethylhexanoyloxybenzene sulfonate, sodium 3,5,5-trimethyl-
hexanoyloxybenzoate, sodium 2-ethylhexanoyl oxybenzenesulfonate, AW,

25 sodium nonanoyl oxybenzene sulfonate and sodium octanoy! oxy-

benzenesulfonate, the acyloxy group in each instance preferably

being p-substituted. | N N

The bleach precursor (activator) herein will normally be

~ added in the form of particles comprising finely'-divided bleach

30 activator and a binder. The binder is general]& selected from

nonionic surfactants such as the ethoxylated tallow alcohols,

polyethylene glycols, anionic surfactants, 'fi’lm.foﬁni_ng polymers,

fatty acids and mixtures thereof. Highly preferred are nonionic

surfactant binders, the bleach activator being admixed with the

35 binder and extruded in the form of elo_ﬁgated_ particles through a

radial extruder as described in European Patent Application No.



§e|ectedfrom[érr] ' and [err] wherein Mis H alkali netal, alkaline
earth netal [ "ammoni um or substitut- ed anmmonium and O is halide or

et posuffate. 20 "The preferred leaving group L has the fornmula (a)
i | foleZ is H x is 0 and Y is sulfonate, carboxylate or dlrrethylamne
oxi de radical. Highly preferred materials are-sodium3,5,5,

trimet hyl hexanoyl oxybenzene sul fonate, sodiumg3, 5, 5- trimethyl -
hexanoyl oxybenzoat e, sodi um 2-et hyl-hexanoyl ~“oxybenzenesul fonate, 25

sodi um nonanoy| mgnzemteﬁ\uumwemed bISEH MAGVBESY | par®ikies can be
benzenesul fonate, -t he a%% OXérgy i n-each”instance preferably being
S

p-substituted. ThePTPaY ¥iP9ctivator) herein will normally be
added in the form of pamtadﬂi¢$0m0(fmrﬂh%ﬁﬁgufilﬁcyYasllbuidddrﬂﬁﬁ(detaﬁgent and

St actante such WRbre IRRISIVEChnbRIRROR.o| hor R S RORTRERL 6F B
ani oni ¢ surf act antpresent mmentriongmmolqﬂrsor be liﬁtluyedadndetmcmtaxthswerem
thereof. —H ghly Rigted! fdingss s@agu.lt&%ﬁo%uggex iqiftedy! RIS, FbP%xBnERE" the

activator being adm xed nder_ an
el ongat ed parti cl e&thefy Sﬁﬁwwhfﬁlcé’F“P%%'ittr’BﬂFErh%!?iUeﬂt\f ‘EﬁaoF"!PﬂW_Qﬂr offefater

Pa: ent t Appl i ca'; l Olnsd‘ﬁtem ng t&ﬂposﬁ%o?ﬁ dev"ilcbgraﬂﬂt hl!ﬂio)ds 'If'hﬂse hﬁa&%ﬁi’alts are
activator partic ar S in n a on to
their utility as b{ellsspd “] "H§ fedeﬁescgﬁanqp ﬁ )E %\'&d? "ti)shpo& tions,

the ether capboxyl at e‘ﬁhe dfo'llohmgSembodimanseﬂt‘lustm@at i but my aosolimiting
utilized in other sentagl QMG anpbliriis BAI0BGARSTEMIRS Yralthgpresent, tn-

“required. Thus, for’ exa er car te conposi t1on

be._edpl oyed in wat\@ntien« erm?l.gpoqusl Gﬁ§e'"\j@\rﬁcb£ weighteuntess. indtcated
materials are al soptheekide.i N boil er descaling conpositions and nethods. 10
The fol |l ow ng.-enbodi nents illustrate, but ml imting of, the builder
conmpounds and conpositions of the present ion. Al percent ages

herein are byswel ght ubd etisisi edampiegdaomieturesef tantivite nonosuccinate (TMS)
and tartrate disuccinate (TDS) is prepared by a procedure which
involves the reaction of maleate salts and tartrate salts. In
such a orocedure, maleic anhydride (22059, 22,5 moles) is heated
in 20009 of' distilled water until disso]ved The resultant
20 solution of maleic acid is cooled to 85 + 5°C and 2250g L-(+)-
~tartaric acid (15. 0 moles) is added with stirr1ng at 85¢ 5°C until
a homogeneous clear acid solution is obtained
Separately, 1111g of calcium hydroxide (15.0 moles) is slowly
added to a mixture of 4440g of 50% sodium hydroxide solution (55.5
A o5 . moles) and 1000g distilled water while stirring at a moderate rate
o ~ such that only a small fraction of unwetted calcium hydroxide is
- upon the surface of the solution at a time. Stirring is continued
until an essentially un1form base mixture is obtained.
~ The base mixture is then added at a uniform rate over 0 5
" 30 hour to the moderately stirred acid solution which is at 70-85°C.
' - The resulting reaction mixture is cooled with warm. (ca. 60°C)
water in order to maintain a reaction temperature of 90 + 5°C most
of the time. The reaction mixture may, however, boil briefly from
time to time. The object is to prevent major losses of water
35 vapor and”also'to 1imit the amount of insoluble salt which crys-
- tallizes upon the cool reaction vessel walls, As the last 10% of



. ) 14
15 In this exanple, a mxture. of tartrate nonosuccinate (TM3) and
tartrate disuccinate (TDS) is prepared by a procedure which involves .the

_reaction of maleate salts and tartrate salts.” In such a procedure, smaleic =
aphydride (22059, 22.5 noles) is heated in 2000g of distilled T
nt| | dissol ved. The resultant 20 " solution of nmaleic acid is cooled

to 85 [err] and 2250g L-(+)- tartaric acid (15.0 noles) is added wth
stirring at 85 [err] until a honogeneous -8ear acid solution is obtained.
Separately, 1111g of cal ci um hydroxide (15.0 noles) is slowy added to a .
m xture of 444(gsef is0eddaddi the hyeaadionietempenatune (i55h61@5atho8E€) afie 10009

di still ed uat eryedbiich ftfirents JuiBkTPUBIGNS BAj Brovgh thats 0nhy, 3 sl

fraction of unwett ol'lution

al cr.u
at a time. StiS0% aetives withi @S@ﬁﬁﬁﬂﬂdﬁdéﬁéﬁt i éﬂFV“'&nﬁ (ﬁeﬂ%éﬂfﬁ xture
is obtained. Thg kage nweqrghteofSoimncsdtiaénafasatH@m Ododilmt Sa1d¢eri 0. 5 30

hour to the noder,at el rre aci t_70-85C.
resul ti ngSreacts|°3i '%t] jad cﬁB‘Fﬁ"ﬂ‘ &F’f#f‘&ﬁr f@ X &:§)motes i Iﬂfd? der
to maintain a rlSaOtuuiestelﬁﬁwgtt)ure of 90 [err] nost of the tine. The

reaction mxture Mayhe NRURYSEn BOKLT B YddRRTYhddtell Thien TiRaRDI o

iIs to prevent I'TB.J or osses -0 water - vapor an he danount of

i nsol ubl e sal t Stireced mpwatebmnzascqmﬂdtmcm ané 10.400 \sample taken s.
As the last 10%igh time grbitPapfly Sefdficderd hem@%at@wnt ﬁli‘Wret\kHi%h' fs held

at 85C. The react,i n m xtur ui ckl 209,

i .e., 500a@cti e, i Fhsﬁmsg‘?"m@t quQ&%{£W1§&% 3“9 b@f?‘%ﬂé’&eﬁe?e as
toél al \é\ﬂl ght ofWishpmliScto 28kminutes tdfeitime adroynthel teaction mimd-emgleaateat .
and sodiumtart Ofgal 1

reaction m xt Lﬁa(@LFﬁs (0 gQre %45%@%2@ e&g‘gﬁfﬁiéﬂ gﬂ?’éﬂ eaértel F?g%' %Déeqat el y
in a covered rdadfohqurarto be Odmg vedrine 16QaIn Ol hsulifuricirasidr selutjomet at
zero. The rea%uommwﬁ Shbifitted ff hjghR pHeLdfesy asmrbmatbgﬁ»agﬁpught

to [err] withi nu es Q zZero
rea[ct i o]n o xt ur PEFQ&"S yséén# é’{dfb t&o'“”ﬁteﬂgﬁheof"'{'ﬁé ?}eégeﬂéﬁ?%iﬂfht ion are

taken every ' 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
within 10 minutes. The homogeneous, almost colorless quenched
20 reaction product solution is reweighed and'is_made up again to
13,020 with 327g of distilled water to give a reaction product
solution containing 50% active. |
' HPLC ana1ysis indicates that the composition of the organic -
portion of the reaction product 'solution is 11.1% tartrate, 1.7% N
25 malate, 12.6% maleate, 10. 9% fumarate, 35.0% peak 2A, 19.6% peak
2B, 3.3% peak 3A, and 5.9% peak 3B. Peaks 2A and 2B are isomers
of sodium tartrate ‘monosuccinate (TMS) and peaks 3A and 3B are
isomers of sodium tartrate disuccinate (TDS). Therefore, the HPLC
_ estimated y1e1d of ™S + TDS based upon all peak areas is 63.7%.
30 The approximate weight ratio of TMS:TDS is 86: 14. AN yields are
" based upon HPLC refractive index raw data, j.e., are not corrected
to mole %. Calculated yield af' this reaction based on tartrate fs
4,139g. | |
' A second reaction product batch of the same size is made
35 using similar procedures. HPLC analysis indicates that the
composition of this second reaction product solution is 9.8%
tartrate, 1.7% malate, 12.4% maleate, 10.1% fumarate, 35.0% peak



half hour to be'dissolved in 100 nt 0.1N sulfuric acid solution and

i medi atel y submitted for high pressure liquid chromatography 15 - (HPLC)
agetil ysis in order to nonitor the course of the reaction. The results of .
HPEC afed ysis of the 1.5 hour sanple indicate that the reaction is to be
guenched at the 2.0 hour point. Quenching consists of cooling the reaction
product m xture to [err] within 10 m nutes. The, honpgeneous, al nost

col orl ess quenched 20 reaction product S utionis reweighed and is

roduct sotuti on ahdlr by Hehk 75578 1% pHdCishy i 1Ched) 36 1 Aalid e 28
conposi tion of t hend)rzﬁamr@ plsomeesm off saddum etantirate pnangsuccinetet (TM8)i and -

11. 1% tartrate, 1 2 % s@l f 3
veak 2A 10 6% pepg ks f;a"i?%?f 9netd’ GB\saatn thPudte’ WK e PrItY)
gr

are isoners of so %8%'@@%%3@3(1?!\&5 W +pdBk sbasadaupemplly e
i somers Of dl unbéﬂ Talrsasé idi s6c1d.natke (aBPSoximIB@rvﬁfighﬁ ratthe diPITMS ETDS Bt ed

| d of T I Kk 7% Th
g:ogr ox?rrate wei g%%ﬁl o) ,té?ﬁn adl‘?@ 3 : Sﬁ‘ica"lcgfa?tiw%.l ds- are bgsed upon
HPLC refractive index Bothwrdatctioni praductibatohds aoe rcemb inkdt to give 26,040g of
Cal cul ated yiel d ghyetbid iARA! 1OTEAEITELeAT b ABHALE dshaf. B/ Poe N do

reaction. product batch procedures.
HPLC anal ysis |'ﬂ%lieéa9'ésca‘Fﬁ‘é{'! 7°ﬂhe T@dﬁpﬁﬁﬂﬁ% isothﬁﬂhﬂim%éc%ﬁd' P6el40B0n

pr ﬂi‘:;ﬁ esol E‘vb on %f SlaQeB?A)?,Mlee" ahes ﬂg}}ﬁ%ﬁhetﬂ 23?5@@?{;2«2%6 v ré%é())} oak
3B. Again peakospiig%(foé . éﬁ%a} 0(§ﬁ Bﬁ?B’ §ﬂ'$'5$ dm&zé}t"éi’h%ﬂaoég
( B and peaks BNMGumBﬁtedisOMd; iof ISQIEOgm:f awatent ts didded cfaldowed BES) .
LGRS (R LR e iR S UROE € ey
44009 based on ca t:inrat\o ot$s combiweﬁeﬁm il8nheunsquthe Finahert 45 cetayeni nddet o
give 26, 0403 of SPés\ﬁt]'t% VﬁFeEi’gri't%tEaKBiﬂPaéfﬂ:ihﬁ E&ﬁﬁ‘l@kr %%nOfreEWdTW
and 30 nole %of C? 1Ct|rgg]|dn using suction iyitlltggt osn tegfir;]:mgnt ldn aWIpaper giPter,
and the filtrate is washed with 4 hters of water. The resulting
supernatant. 56 liters, is filtered again through a glass frit to
_ remove any remaining fine particles This clear solution is then
'_20' evaporated_ in a steam heated vat with a compressed air stream
blown above the surface to give a solution of 32,550g.
- Th'lS solution is then poured into 80 liters of vigorously
stirred methanol. This is done to help separate the less soluble
TMS and TDS from the more soluble maleic and fumaric acid salts.
9% ‘The stirring is continued for 15 minutes followed by a 1/2 hour
settiing period Then the ’liquid is decanted from the gummy solid
by siphon. This solid is disso'lved in 13, 5009 of distined water
to give 26,685g of solution which is then poured into 68 liters of
methanol. essentiaiiy repeating the above. The resulting solid is
' 30 . dissolved in 6 liters of distilled water (pH = 8.4), and the vat
s heated with steam. Methano'l is removed with a_ stream of
' nitrogen directed on the surface of the so]ution which is well
stirred, This is continued until 'H- NMR ana1ysis indicates that
‘the methanol is removed. The re_su_]_ting_so‘l_uti_on is. 16,380g. To
35 reduce visco_s_ity, 2 liters of water are added, and the mixture is
filtered to give 18,887g of solution. This solution is analyzed



10 © ., of water. Wiile this solutionis at [err] and stirred vigorously, a
28% sol ution of 75009 (30 nole) of ethanehydroxydi phosphonate di sodi um salt
di ssolved in 18, 750g of water is added foll owed by 3178g of 50% sodlg’
(hydromde solution to give a pHof 10.5. Stirring is continued for 18
hours; the final pHis eleven. The resulting precipitate (EHDP-cal cium.
conplex) is then renoved by filtration using suction filtration equi pnent
with a paper filter, and the filtrate is vggshed with 4 liters of water.
The resul ting supernatant 56 liters, is filtered again through a gl ass
frit to renove amy foundi rtong\aﬂfenethearfbltdvﬂag cd’rﬁpo&iﬁo@narbysdilghl Pressurkhen

Zbove the sur aplld” cARRAABHTT il W R RASIR, FRRS dBbdasph: o381
poured into 80 TMS/@P$§ (ﬁ.zssg;mroaézgx secovery byemonkup), 271 tartradend.5® hel p
separate the 'Eﬁaﬂa%e' Ub'ﬁ TFested BRE &rﬂ“ﬂ@.ﬁﬁfwe The n%?ﬂ?(ﬁﬁ\geggby .

f d irri-ng.is contln or 15 m
1;Jga[11)ﬁragl5 SZ?J(é'lzné '&'rlt@ catfiym dpp levaliof ithe sdutiong 15 0.R48hweightny

solid by siphong asTbeaam@hwlbySawrﬁscaluseﬁbmnlB 500g of distilled water to
"give 26,6859 of solution which is then %d into 68 liters of nethanol,
essentially repeating the above. The r solid is 30 di ssolved in
6 liters of distill&dTN&TBS teaatiorn. M‘pﬂummktwevds peepaced etdsmgtbro:heam

Vethanol i< ofyped stiifara 15t £Rap SeshiroraHoTh HhGI] HhchBE, B 356 ©

‘the solution which is wel tirr h I'S con ed un

anal ysi s f10di cafeetamks uged tt?elfﬂﬁh(ﬂ ej gexémeﬁxturmere dmaleie r@hsétml.on | s
16,380g. To rethrteric sacsd, ysodium tiRydroRfdenadmd aam%ﬁld%dram.at N$h Mh

and found o hald Erd 33816 meBEmratias onths, Tl 925é€ﬂc3?3r'réﬁmuct &
chro(r)mt ‘ogr aphy mitupe ais edetermined bmdbxgldqiressé/tme lidﬁitﬁ%h?bﬁtﬁ@ﬁa[ﬂ‘@ 1353 or
1 1% 1 umar ate. *&f’h“@ﬁrw%ér bade? "9 Raade: 0.9 ffensd 6,38 fiRbinrer ",
the sol utitn i s, % Qﬁe%htza%lésﬂﬂeﬂé‘ﬂ MiDde 634\ 3% 03Bc6 alfor plieonest of
the sample is a mixture of water and ca'lc'ium salts.
Calcium is then removed.from this mix_ture by a precipitation
procedure using a combination of carbonate salts. In such a
- procedure 26.5 grams of sodium carbonate and 21.0 grams of sodium
20  bicarbonate (0.25 mole of each salt) are dissolved in 204 grams of
water. This solution is then added to 250 grams of the above-
described reaction p'rodﬂct mixture which contains 0.125 moles of
calcium. The r?esulting-_mixture is placed in a 1 liter flask

equipped with a thermometer and’ stirrer. This mixture is then \/

25 heated to 70°C and stirred for 3 hours. After cooling to 25°C
‘while stirring is continued, this mixture is filtered through a
sintered glass filter. The resulting filter cake is washed with
20m1 of water twice. The fi 1trate is adjusted to-a weight of 1000

. grams with the addition of water and then is analyzed. The
30  filtrate is found to contain tartrate - 1.48%; malate - 0.14%;
" maleate - :1'.022; fumarate - 0. 83%; TMS - (2A 3.3%, 2B 1.3%); TDS -
(3A 0.5%, 3B 0.5%); and calcium - 0.009%. The maleate and
fumarate salts are then removed ‘using a methano'l precipitation
procedure as in Examp]e I. ‘

?

¥



EXAMPLE.11 A TMS/ TDS reaction product m xture is prepared using proce-
dures simlar to those set forth in Exanple.| except that the 10 :
Eea(it ants used to formthe reaction mixture are nmaleic anhydride, tartarie
aci\d,” ss6di um hydroxide and calcium hydroxide in a 1.3:1.0:3.93:0.5
~nmolar ratio. The resulting reaction product m xture is determ ned. by
hi gh pressure |iquid chromatography to cont a3%-17. 2% tartrate, 1.5% nul ate,
9.9% nal eate, 10.3% funmarate, 15 TMS (2A 36. 2% 2B 13.4% and TDS (3A
5.3% 3B 6.1%. The rest of the sanple i EXAMPEXIIIre of water and cal ci um

sal ts. Calciumis thenafeuRKecus D {Fiaion! bratuey fiRfife! Pist Shnered by

procedure using a-conbination of carbonate sa . n such a‘grocedure
26.5 grams of sodi TRRCEIRDIABEATT&nEC T apd Jralpic Anhydriidem o this Hirepamdien e .
(Oi 2?_ ol e _O-I heachgawfgl (1 ng)d-bssolm?ai;it,%digmrr'dm@éemghgss.ngPbs water,
solution is en a 0 r of ; above- descyr.i bed feac .
product m xt@re m?'b‘ﬁq@iﬁt@ixgg%?{ggemggoowVcealacisﬂi‘fﬁ""Theﬁ}e@sUbﬁ]en&ms
m xture is placedsolutéon ilsi canlefl arsk s¢ipredpetgonousiyg & heturoyedafe224g.d (2.8
stirrer. This m ey 15 ' f
hours. After cooﬁ‘ﬁ&gg oér[ érr mﬁ/ﬁﬂrgxgﬁﬁ(?%;sglléﬁ?gn%f%g” tghi?g”r'naé‘[ 3r1é0i S
filtered through dnaliedtef €aleiunshydnoxide argraddedsyThe mese]tingr mdkyemixgure
Y/ggg‘ed with _Z?Lﬂ tﬁfs V_!é%i%ed vurfae-cootTEue td gﬁa{iﬂtﬁd S ae&rwlﬁﬁadgé%a %m%gt?set-
grans w addition o er_an e i s _anal.yzed. e
Fitrate s nound W 1EosBapdy ¢ bh-0F el 8¢ 4BTets, anuar 48" S, afdid.o) Inis
1.02% fumarate - es@3ts inV® s1igRENySy8Plow2doiut3eh, TDS - (3A 0.5% 3B -
0.5%; and calcium -+0.0099 T . I &y t-ha@
reqov¥ed using a net han‘(l;flgspggéeltgiopa{?ﬁ(&ﬁg%?gsig%:?gﬁg%%@:@gﬁgﬁﬁeﬁﬁt 7% ¢
-35- EXAVPLE |11 Afpst néd-5 hoergDs Dundngt ithe  rpaekiont verxt smell i samplespared
by reacting tartarjénoged dafdJantilyged gj‘hﬁﬂ!ﬂ.deﬂ’hel FolTowing " 8P r3bitions 588
(1 nole) of L-tartaric,acl dﬂgre pl acah |n_86.§ﬂ.. of water? ar%d this mxture
i's heated to18i ve ER2S5IQR PEpductsrane dRtermined Jn the samples’ tested:
' : ' o Reaction Time

Product Compounds o - 6.5 20.5 hours
Tartaric acid U 12.7% | 8.2%
Malic acid - - - 0.7
Maleic acid L 10.1 - 3.
20  Fumaric acid ' S 1.2 3..
TMS (2A) o _ 37.6 40.3
-TMS (2B) , .1 12.1
TDS (3A) - . 16.5 ' 18.5
- TDS (38B) : - . 10.8 - - 13,
Total builder - Te% 83.1%
S Using the procedures described in Example II, calcium is
' 25 removed from this reaction product to a level such that the ratio
. of moles of calcium to the total mole of TMS + TDS is less than
1:10. ' o
R - EXAMPLE IV
~ Various mixtures of sodium tartrate monosuccinate (TMS) and
39 sodium tartrate ‘disuccinate (TDS) are prepared in accordance with
the procedure of Example I. . In this procedure, various molar
. . ratios of maleate and tartrate reactants are employed to give
, ethet.carboxylate reaction products having a variety of TMS/TDS_
3 ratios. Reactant ratios, product compositions and percent conver-

sion of reactants to TMS/TDS product are set forth in Table I.



¥

sol ution is cooled and stirred vigorously, a slurry of 224g.'(2“8 nof es) of

sodi um hydr oxi de (50% solution in water) and 74. 0g.
hydroxi de are added. The resulting mlky mxture is stirred and coot'\rd
‘mai ntain a tenperature of about [err] 10 while 98.0g. (1.0 nole) of

mal ei ¢ anhydri de are added. This results in a slightly yellow sol ution.

This reaction mxture is then stirred and.ggai ntained at 750C for 20.5
hour s. During the reaction very snmall sanples are renoved and
anal yzed by HPLC. The follow. ng dist rrnm_gons of 15 reacti on products

are determ ned
6.5

10.1
[err] TVS (2A)
11.

18 5 TDS (3B)

|es teste Ti me BRroduct Copgpounds
. R%tgﬁJﬁﬁt%artar | ?:S%Eﬁ &85 in Buct 0{‘“’"5%" 9% 7%
8.2% Mal i ¢ aci d 0 - rroduc eac u?:

g%ivy%ngs Furrarr_‘"t 3) I- Wt %)

(1.0 nole) of ‘calcium
efd-to

erc acid

37.6 5 40.3 TMS (ZB)
12. _aL'QI'DS (3A) a4 7 1675 '
4c 46 10.3 54 134® Total buil der

76. 0% 842186 Usi ng the progddures degcri bed in Eggrrpl e 11,
calciumis renoved f oqnthi's reacti-on sraroduct t a level Sug t hat the
ratio of noles of cartfumto the total" nole of + TDS is“tess than 1:10.

EXAMPLE |V Various mlx@ures of sodiumS8artrate 42onosucci nat# (TMS) and 30

sodiumtartrate disugcpgate (TDS) are
procedur e y@f Exanpl e 177 In this proceB%ure var | ous nol ar

repar ed jgn accor dancy}wr th the

and tartrate reactantare enpl oyed t® gi ve et & car boxyl af® reaction
products having a vagjggy of TMS/ TDS rg2ti os. Reggctant rati og9 product

conposi tions and per&e&t ‘conver- sion @f react aﬂts to TS/ TE)E‘ product ar

set forth in Table I - 36- TABLE |

15

20

25

30

0. 50 .97 -3 - 34

The Table I data il]ustrate that product mixtures containing
various TMS/_TDS ratios can be prepared by adjusting the relative
amounts of rnaleat_e'__and tartrate starting materials. The Table I
data further illustrate that maximum conversion of reactants to
desired products is achieved for the reactions wherein the male-
ate/tartrate ratio varies between about 2.5:1 and 0.80:1.

EXAMPLE V

In this example, ca'lcimn sequestering performance of various
builder materials, i_ncIuding a TMS/TDS-containing mixture of the
present invention, is measured using a Divalent Electrode titra-
tion procedure. Such a procedure is described in general in
Matzner et al; "Organic Builder Salts (I)," Tenside Detergents,
Vol. 10, 1973 Heft 3 at pages 123-124..

In accordance with such procedures, a 1.2 X 10'3_M calcium
chloride solution (25 ml; 0.IM buffer; 35°C; pH-9.55) {s titrated
on an automatic titrator using a 1% solution of the sodium salt of

- various sequestering builder materials. Uncomplexed calcium ifon

35

concentration is detected by the change in millivolt potentiaI of
a calcium selective e1ectrode as a function of millimoles of

~ builder added.

ios of nmal eate

S

e~



Wal eat et Tartrate TMB in TDS in .~ Conversion of Ratio of

Product,, . * Product Reactants to Equivalents (W %
(V¥I9© . Product (% 8.0 : 21 79 -

[ ekr] 40 : 46 54 48 2.5 _

44 56 _ 65 2.0 . 50 50 .

71 1.5 58 42 -37- 79 1.25

82 . 18 71 10 1.6- - : . 82

18 70 0. : : A - .4 67
89 - 11 8@11der5§1a6gr51815 teste@zmc'lud_e a T%S?TDS mixture %n_ a @8&

34 The Table | dam@ight usaties esadium prskiseccinate UQDS) cosrdinmi farbexymethyl-
various TMS/ TDS r ajxy9eccinBtde(GMOSPRr Sslity asiaracetitel (QDAR! add VeoAURURFA Of
mal eat e and tartrat? tarhl&g gﬁ;erlflié 'I;‘Q% Tablg |, gaéa fur{fgﬁ .
illustrate that mePOTRRNASEBHNE (Tl ofestenetlis Ane depicted SrAPRLFALIYL insthe
achi eved forgthe ridgore omeredncithe molae amount cft b41elrr addedr 48 iplotted along
bet ween about 2.5:4 .ard,(2.80-1.,,20 : .
EXAMPLE V In this tl‘)%a?rg?’g,s g'éﬁ}ct.'ﬁem‘%‘%" eesitneP?tnegntg%} taotr r}:gﬁgga'locfim\r)a??.\g&gwe
bui | der materi al s,eleatrodei pEovd deyTiiSteating ke vamiusubyibden iselyhionents
ISnVﬁntlon, '3 rrea,smbg@bmsqme%aﬁ@ wahm.l Efrﬁetﬁ»gﬂemi% {tﬁ' ahyogv@faosgﬁnwg
uch a procedure i's descrifed jn gengr in zner” et . al; gani c
Sui 1dor Sl ts (1) St dhend-axfnindicarss (e ettndivenessowafh uhjchthe
123-124. In ggcor daitdeniatts stioc sequester fires, celciuR d$n[ erTheMpeadimi tynof any
chl oride solution’ el - thMauf fers . [ arrl S53) ¢ ] i : ‘he ON
an automatic tit rastg%rﬁ gié‘fvneg é 1;50552(' %:{iisoﬁing%cﬁ%g ggd?ﬁtﬁé@gflt L‘%ﬁt@gr lggughe'

sequést ering bui | duilden ctoi keep exledum| torecopgentrationtocdaweheveldsi dn khe
detected by the changgign? mIlivolt potential of a calciumselective

electrodeas a TuUNCtiof Of fies set forth in the Figure indicate that the TMS/TDS
45 mixtures of the present invention provide superior calcium
| sequestration pefformancé in cdmparison with other ether carboxyl-
ates such as oxydisutcinate,.oxydiacetate and carboxymethyloxy-
succinate and even in comparison with the phosphate builder,
sodium tripolyphbsphate.
20 .~ EXAMPLE VI

A granular detergent composition for household laundry use is

as follows: ” |

Component | Wt. %

. - Sodium C,,-C, . alkylsulfate | 13.3
N 25 Sodium C;, Tlinear alkyl benzene sulfonate - 5.7
- C;o-Cy3 alkylpolyethoxylate (6.5) . - . _ 1.0
Sodium toluene sulfonate S o o 1.0
TMS/TDS, sodium sa]t.'86/14 weight ratio of 25,0
TMS:TDS of the Example I type _ P
30 B Sodium_N-hydroxyethy]ethylenediaminetriacgtate_ : 2.0
Sodium polyacrylate (Avg. M.W. approx. 5000) 2.0
Sodium carbonate o . 20.3
Sodium silicate S - . 58
Polyethylene glycol (Avg. M.W. approx.. 8000) _ 1.0

35 Sodium sulfate, water and miscellaneous = .  Balance to 100%



Bui |l der materials tested include a TMS/ TDS mixture in a 78:22 wej ght -ratlo

sodi um oxydi succi nate (ODS), sodi um carboxymet hyl - oxysucci nat e (CM%)

sodi um oxydi acetate (ODA) and sodiumtri- pol yphosphate (STP). s\’ir‘.

results are depicted graphically in the Figure wherein the nolar ano nt of
uil der added is plotted along the X-axis and the change in potential at

the calciumsel ective el ectrode provided by titrating the various buil der

solutions is plotted along the Y-axis. The3®roxinmty of any given resulting

curve to the Y-axis indicates the effectiveness with which the 10

bui I der acts to seqUbeteampprentscareiadded dagethenewithosontiinyous: maﬁlﬂgw‘cﬁh

curve to the X- iyfficignt @Rtes w%'i!e\er('& Qoﬁbﬂdthl)’ 10f férieah duesis s%u

calciumion concentratign to | ow eve| S t e solution. The curves s t
forth in the Fi§bte gt &t%prtaﬂ!aﬂ‘”metq €160MPOS ¥ 0Nwres of - the
present invention Iar ¢he deompdsptionoof Ez&mywmlsewwﬂaﬂr@n spbsticutionce in
conparison with gé}&ri er carboxyl- ates such as oxydisuccinat.e, :
oxydi acet & e an§ b t hyl oxy- succinate and even in conparison wth

t he phosphate buil da), dfeai TMSATPEpol yphosphate. 20

EXAMPLE VI A granul ar delt)ergg,prquwmgﬁt ta'mﬁﬁ‘nf F mgugm dapgundry use IS as

fol |l ows: Conponent %
Sodi um [err] al kyl sul fatd an equivalent amount of TDS 310"913 3 Sodi um [err]
| i near al kyl benzene sul fonate - - EXAMPLE V1.7 [err]
al kyl pol yet hoxyl at e 4( | uepe .
sul fonate 10 A Qiéaid detergent compositilon fﬁéﬁgsﬁo'g&oﬂf’ﬁyaf‘# $6/ 14
wei ght- rati o of as follows: '25.0 TMS: TDS of the Exanpl e |l type 30 _
Sodi um N-hydr ox¢ghdbreft Ny ened| am net ri acet ate ' 2. Q¢ Sadi um NS
pol yacryl at e (Av-gm appro 00) 0 Sodiu roonat e
20. 3 Sodi um si | Pg’ggsesium C14-C15 a'lky'l polyethoxy (2.5) sulfate 8:3g
Pol yet hyl ene gl r. Aameyﬂvawetnppra@me&ﬁ@eé - 1.0 $psli um
sul fate, water scel l,.aneous Bal ance - to 100%
asswm toluene sulfonate . 5.0 .

Monoethano'lamme S - 2.3

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

Potassium salt of 1, ,2-dihydroxy-3, S-disu'lfobenzene 1.5

Potassium po]yacrylate (avg. M.W. approx. 9000) 1.5

20 Water and miscellaneous Balance to 10010

The components are added together with continuous mixing to
form the composition.
EXAMPLE VIII .
A liquid detergent composit‘ion for househo'ld 'laundry use is \,a
25 ~ prepared by mixing the foﬂowing ingredients'

C,3 alkylbenzenesulfonic acid T 10.5%
Triethanolamine cocoalkyl sulfate . 4,0

C14 15 alcohol ethoxy-7 = - o 12.0

o C12 18 alkyl monocarboxy11c acids | 15.0
30 TMS/TDS, triethanolamine salt 85/15 TMS/TDS 5.0
Diethy?enetriaminepentakis (methylenephosphonic) ac1d 0.8
Polyacrylic acid (avg. M.W. approx. 5000) 0.8
Triethanolamine _ 4.5
Ethanol : | 8.6

38 1,2-Propanediol | ' - 3.0

Water, perfume, buffers and miscellaneous Balance to 100'%



~38- The conponents are added together with continuous mixing wth
sufficient extra water (about- 40%total) to forman aqueous slurry which i's
then spray dried to formthe conposition. In the conposition of Exanple I

t he fokdkowi ng substitution can be nade: a) _éir TVS/ TDS: 1) an

equi val ent anount of TMS al one, and 2) an éyli val ent anobunt of TDS al one.
EXAMPLE VII 10 A |iquid detergent tion for household

| aundry use is as follows: Conponent EMW“

W . % Potassium[err] alnkghe Gomposibtons gizich) felllofnatthe abbreviatio&sals[edrlsdve
al kyl di nethyl am o) 3.3 15 ° Potassium

t ol uene sul'fonate- the H'I%wing designations. 5. 0 Monoet hanal am ne

2.3 TMS/ TDS tri et h&jothi ne salt, 86/ 15SadfmmTiipear C,, benzene sulfonnte

Pot assi um sal} of Fag-di hydroxy- 3, 5s di sghdAReEaans alcoho!l suilfo'i,alfgt aSSI um
pol yacryl ate {avg. TIXEW appr ox. 9000) Hardeped ?ﬂi"‘[’d’f@b’% _ﬁ\%o &e‘h‘tt@

m scel | aneous
are added toget her wi t h conti nuous. m xi ngmbbes cofin éthglenamoxidéi per @%NBEE
VITl1 Aliquid detergent conposition fOI‘a{‘Q)[lﬁ hold | aundry use is 25
prepared by m Xxi ng t he 'fol | ow ng | ngredi en [err] al kyl benzenesul fonic
aci d ‘Dobanol (RTM) 4557 0:'50, ArG g herRTimannaleahod tangensed whth: 7
4.0 [err] alcg 1‘g,hol ethoxy-7 - moles of ethylene oxide 12.0 [err]

al kyl nmonocartoxyl cids ] TMS/ TDS,
tri et hanol ani ne sal'@E@S/ 15 TN/ TDS ¢ Tetraacetyl gtlyjkne tﬁamine

Di ethyl enetri am ne@BS aki s ( met hyl enephSegiumnnananeyl dxybéhzénésulfanate i c
acid (avg. MW apghggs 5000)  :  sodium 3053 THﬁ;eQW‘IO' %Egﬂgnygﬁ oxy-

4. Ft hanol

1, 2- Pr opanedi ol .- benzene sulfonate 3.0 Water,
per f ure, bUffeer 3@1%&‘&9' I aneous :  Sodium s'm'caféfha‘rﬁnglgﬂo/siozmazo ratio
. . o of 1:6
Sulfate i Anhydrous sodium sulfate
Carbonate ¢ Anhydrous sodium carbonate
. CMC - : Sodium carboxymethyl cellulose
.0  Silicone :  Comprising 0.14 parts by weight of an

85:15 by weight mixture of silanated
silica and silicone, granulated with 1.3
parts of sodium -tripolypﬁosphate. and
0.56 parts of tallow alcohol condensed

| 25 | - with 25 molar proportions of ethylene
% | oxide | | o
PCY ' :  Copolymer of 3:7 maleic/acrylic acid,

average molecular weight about 70,000, as
_ sodium salt
30 pc2 :  Polyacrylic acid, average molecular
weight about 4,500, as sodium salt
Mixture of tartrate monosuccinate and
tartrate disuccinate in an TMS to TDS
weight ratio of 85/15 sodium salt form
35 Perborate : Sodium perborate tetrahydrate of nominal

formula NaBOé.3H20.H202

TMS/TDS



+39- "EXAMPLE I X I n the Conpositions which foll ow the abbr evi ations ‘used,

have the foll ow ng designations: [err] - ’ X Sodi um | i ne'ar .
. [err] benzene sul fonate TAS : Sodi um t al | ow al cohg '

sul fonate [err] : Har dened tal | ow al cohol et hoxyl at ed W t h

n nol es of ethyl ene oxide per nole of alcohol Dobanol (RTM [err] : A

[err] primary al cohol condensed with 7 10-40-

nol es of ethyl ene oxi de TAED . . Tetraacetyl ethylene

di ami ne NOBS  Enzyme .1 SodiRneteaseanoyl oxybenzenesul f onate | NOBS

. Sodium 3, Sgfra trinethyl hexancsediuf ethy e 81hine {etha!stetste

Silicate - : SodlumS|I|cate aV|n err ratio of 1:6

Sul fate Brightener Anhydr ous s&f.seﬁ#%ﬂs‘ht‘éi ino-4-anilino-

Anhydr ous sodi um car bonat e- CMC _ -triazin-é-ylamimﬂOdl urgltqwmxz;rgeawl

cel lul ose 20 Silicone ' (ﬁorrprl sing 0.14 parts by weight of
an 85:15 %y weight m xture of sil anaﬁ"é(fo%q € ca and si I I cone, granul ated
with 1.3 parts DETPMBdi um tri pol yphoshiesbglenend (lriiﬂnipertspefltt(abthm/ent cohol

condensed 25 t o]
et hyl ene oxide PCl phosEOon% Qﬂaﬁ’ ”ﬂﬁc@%m Gfe l%qcryl I C

aci d, average nol ecul ar wei ght about““ﬁ@"O&? &desmmnﬂwstt 490 pco

. PolyacrylicgptMpcid,  average  EENy®endddsmine gtétrabolmetlyfa@, phassodi um
salt TMS/ TDS o M xture fy

tartrate #0succinate in ah TMS to leg" ‘taikéf’g;?“‘g?nﬁ‘?u@?"@§§ﬁ°sdﬁ@ﬁh salt

form 35 Per bor at e . . thedToadepvame Dequesite04dhydr at e of ‘
nom nal Granular 'det_ergent compositions are prepared as follows. A \/
base powder composition 1s first prepared by mixing all components
except, where present, Dobanol (RIM) 45E7, bleach, bleach activator, \
15 enzyme, _suds' suppresser, phosphate and carbonate in crutcher as an

aqueous slurry at a temperature of about 55°C and 'containing about -

35% water. The slurry is then spray dried at a gas inlet tempera-

ture of about 330°C to form base powder granules. The bleach

~ activator, where present, is then admixed with TAEZS as binder and

'20 ~ extruded in the form of elongated part_icles through a radical
extruder as described in European Patent Application Number 62523.

The bleach activator noodles, bleach, eﬁzyme._ suds suppressor,
phosphate and carbonate are then dry-mixed with the base powder
camposition and finally Dobanol (RIM) 45E7 is sprayed into the final mixture. ' U

25

30 -

35



formula {ferr] "4 -40- Enzyne : Prot ease EDTA
Sodi'um et hyl ene dianine tetra acetate Brightener Di sodi um

4¢ 4' - bi s(2- mor phol i no-4-anilino- s-triazin-6-ylanno) stil bene-2:2"di-.
sul f ona® DETPMP : Di et hyl ene triam ne pent a( met hyl ene
phosphoni ¢ acid), marketed by Monsanto under the Trade nane Dequest 2060
EDTVP Et hyl enediam ne tetigg. (nethylene phos- 10

phoni ¢ acid), marketed by Monsanto, under -the Trade nanme Dequest 2041
Granul ar detergent conpositions are prepaCOMPOSITIONS ows. A base powder
conposition is first prepared by m xing I—I_W—Erlent___s-e cept, where
present, Dobanol (I?ML&SE?,_ bl each, bl each acti%ator, elzynme, sdHs-
suppresser, phospha H.é d carbonate in &utcher &s an aggeous slurry at a

tenmperature of aboutA§err] and containi ngg about $5% water . The slurry is
ure of about -330C to form base

then spray drjed at as inlet tenpera-
powder granul es. ThIaﬁBgeach activator, \Bnére pre%-ént-, i sOt&hen admi xed with
[err] as.binder andTqul extruded in tshe formpf el ongated particles
through a radical eebahgiefry 4£5CT 1 bed 4i n European Patent Application
Nunber 62523. The Q{Og ch activat®or noodl'es, bleach, enzyfna, suds @
suppressor, phosph and carbonate are=then dry¢ m xed with the base powder .

conposi tion and fi Ad0By Dobanol (RIM 43E7 is sprayed into the final

mxture. 25 30,35 yagp4l- COMPCBITIONS o o - 3 .
B Pgrborate 19 20 10 24
o EDTMP - ' 0.3 - 0.4 0.1
DETPMP - - 0.8 - -
EDTA 0.2 0.2 02 0.
15 Magnesium (ppm) 1000 1000 750 -
PCl 2 1 2
PC2 1 . 1
TMS/TDS 25 7 15 .
Zeolite A* - 15 14 -
20 Sodium tripolyphosphate - . - 12
Coconut Soap - ' - ' - 2
Carbonate SRR ¥ A 5 - 1w @ .
Silicate 3 2 2 7
Silicone_ , 0.2 © 0.2 0.3 0.2
.\/ 25 Enzyme . 0.8 0.5 0.4 0.3
Brightener 0.2 0.2 0.2 0.2
Sulfate, |
_ Moisture &
Miscellaneous e t0l00ceeca..

30  *Zeolite A of 4 A pore size,
. The above compositions are zero and low phosphate detergent
compositions displaying excellent bleach 'stabﬂir:,, fFabric care
and detergency-perfonnance across the range of wasn temperatures
‘with particularly outstanding performance in the case of Compos{- |
35 tions A, B_and C on greasy and particulate sofls at low wash
temperatures.



A - . B C D[err] 4

9
8 TAS 4 3 [err] . 0.5 °
0.5 0.8 - [err] - - \:_
\ Dobanol (RTM [err] 4 : - 4 2 NOBS
- 2 - - 1 NOBS 3 -
- - 10 TAED | .42. 0.5 - 3
- Perborate ' 19 20 10 EDTWP '
0.3 - : 0.4 0.1 DETRXEMPLE X - 0.4
15 NagneSIEELA(pMHquid detergepd compmuitagh?gqy use Pn cleanml 0 1
2 11 . hard suffaces is preﬁar@@Zhavigg the following composit%om | i\
- éolite A*
- 15 NMEQ%—?EE - 20 Sodi um tri poI yphosM -
12 Coconut %oapCyq alkylbenzene sulfonic acid - - 5% Carbonate
17 15 1 I 2
: > o TS/TDS3 10s0dium salt 80:20 msgtrss o2 8?3 2,
25 Enzyme Sodium Carbonate 0.8 0.5 0.4 2% 0.3
Bri ght ener Isopropy] Alcofo2 0.2 0.2 QZSul f at e,
.l\/bisture&Msc Ia&gu - - - - - to 100 - - - 30
*Zeolite A of 4 Pe size. The above corrp05| tions are zero Qﬁd Iow

phosphat e dét er yetnr.cﬁmm'snceomsmﬁpheqmng excel | ent biBalarncestaionkt v,
fabric care and detergency perfornmance across the range of wasn
tenperatures with particularly outstanding performance in the case of
Composi- 35 = tions A B and C on greasy and particulate soils at |ow vva\:l‘f
t enper at ur es. .



“42- EXAWPLE X A liquid detergeht conposition suitable for use in cleani hg
hard surfaces is prepared having the foll ow ng conposition:
W: %5~ [err] alkylbenzene sulfonic acid

TVS/ TDS, sodi um sal t 80: 20 TNS/TDS 43 ”!‘m“mgwmom'

3% Pine G| Wat er,
Fragrance, M scellaneous . ' CLAIMSBo| ance to 100%  -43- CLAI MBS

1. An ether qar b%Y'ﬁllﬂr %Wlkt@ncoﬂﬂs&@mtﬁ s&ﬁrawaQoraa;sa tu&"&’er
I n detergent sai d. conposition characterized in that it

f t
conprises (a® ﬁl"PBrr?'i f'cfrgg% AP THRE ‘b‘H‘P“BT 8pd, copRasd tiom charar teriged ot
ponent of thehad tucéampeisd¢serr] wherein X is Hor a salt-formng cation; and

(b) froml%to 99% weik ght o tart t isu cluaeco one of the
structure: [err]?\ﬂ/get%f’ ;(gié" I-§95ab§ ¥ Qq' g ’““%‘“e com=
conposi ti on accor di ngponentClofi thel sthetere: t he wei ght rat | o of tartrate
nonosucci nate conponent tgydgartrapg diguccie-pate c&{rponent ranges from 97: 3
to 20:80.. 3. A conpositidn accofding to aim1lidd 2 wherein the tartrate
nonosucci nate and the tart CQP8 di SB¥%i nat e CCHPon€MXs are in the form of

their fully neutrali zadrendixugs meiaasswmsomﬂ:geaml-amme or tri-
et hanol am ne salt

t di t -
wherein the corrp(é?tlfo'r?“ ttgnﬁgil Igrfr;‘re&‘ érFl tdrerace Xisucfg‘%ngmb@r"ééﬁt

of cal ci um based uporrft ehalstrotaxeof t he tartrate nonosuccinate and

tartrate disuccinate presgpt ig sahd ¢MRO%ti ¢ _cx -
_ _ 2 1 12
N _ : Co0X COOX CO0X Cpox C00X COOX

wherein X is H or a salt-forming cationm,

2, A composition according to Claim 1 wherein the weight ratio
of tartrate monosu_ccina;.e component to tartrate disuccinate component
ranges from 97:3 to 20:80.

3. A composition according to Claim 1 or 2 wherein the tartrate
monosuccinate and the tartrate disuccinate components are in the form
of their fully neutralized sodium, potassium, monoethanolamine or tri-
é;handlax_n;l.ne salts.

4, A composition according to any of Claims 1-3 wherein  the

g - composition contains no more than 10 mole percent of calcium

B.ased upon total moles of the tartrate monosuccinate and tartrate
disuccinate present in said composition. '

" 5. A tartrate monosuccinic acid, or a salt thereof, of the
structure: ) '

 HOGH— CH. 0— CH— <|:a2
~ Coox COoOX (L.OOX Co0X
wherein X is B or a salt-forming cation.



5. A tartrate nonosuccinic acid, or a salf tThereof; —of the structure:
[err] wherein x is Hor a salt- formng catl Tartradte

- {disuccinic acid, or a salt thereof uﬂm Eﬂ Ierr] ' re|n '
X is Hor a salt-form’.ng .cation. 7. proc a conbrnation

of ether carboxyl atesruseful as a det gent bui | der char acterized in
that said process conprises (a) formng an aqueous reactlon m xture

conpri sing frofa 20%sntsas®ocdisucningnt asidpotdr cal cBelt atteranfovadfnttheat i on
salts of ’Uillrﬁl:ﬁ: Gid and tartaric acid, said mxture corresponding to the
over-neutral i zed mxture which is forrred by conbining: (i) nmaleic and
tartaric acids in a maCBjc EB—TaP ' ¢ C®offlsom 0.5:1 to 8:1;

(i1i) a source of calci ¢ooxatcoemns |nc@axa ot sucbox hé@og he nmolar ratio of
calcium taq tartariclgcid raigsfs fromO0.1:1 to 2.0:1 with the ratio of
mol es of CHEZEimn% &3tHHO% 2 (78 °6F1%FE¥’L°“and tartaric acid being less than

1; and (iii) a neutral izing agent conprising an hydrOX| de of a nonoval ent

cation in an a htthertloof of al en ion to
nol es -of nal ei aC| dp cE,gerg T PTRRAY 3Ft%rﬁ°8%2%1§°ﬁl fits Fe'é‘%’f’ a{oﬂtGPum
ranges fromeZul: ast @ ﬁesensmd babldergnichacaatientzeshi th a!dueomid epcedess

m xture at.ghpepsgaerature of fromferr] to [err] for a tine period
sufficient to form a reaction product mxture of (i) tartrate nonosuccinate.

of the fornul al8) efPTRiRReAR AAUCORS Eeacklen (RAXTHFY COMPFLHngafEoR 20X ttartrate
di succi nate of the6bvrsjuieight of both calcium and monovalent cation salts of

maleic acid and tartaric acid, said mixture cbrresponding to

the over-neutralized mixture which is formed by combining:

(1) maleic and tartaric acids in a maleic to tartaric molar
ratio of from 0.5:1 to 8:1; '

(i1) a source of calcium cations in an amount such that the
molar ratio of calcium to tartaric acid ranges from
0.1:1 to 2.0:1 with the ratio of moles of calcium to
total moles of maleic and. tartaric acid being less than

N 13 and _

(111) a neutralizing agent comprising an hydroxide of a
monovalent cation in an amount such that the ratio of
moles of monovalent cation to moles of maleic acid plus
moles of tartaric acid minus moles of calcium ranges .

_ from 2.1:1 to 3.8:1 and o | _\\_) )
(b) maintaining said aqueous reaétion mixture at a temperature of
' from 20°C to 120°C for a time period sufficient to form a
reaction product mixture of S '
(1) tartrate monosuccinate of the formula:
H0~——CH CH. 0 Cﬂ CH
00X éoox . COOX &oox
wherein X is a salt-forming cation; and

(i1) tartrate disuccinate of the formula:

clzu2 :;,u 0 —CH ?a—o—c':n—c.:uz'
CO0X  COOX doox . coox COOX  COOX

vherein X 1s a salt-forming cation; and



“[err] wherein X is a salt-forming cation; and 4%
cal cium content of said reaction product mxture to the exten

inolar ratio of calciumto the tartrate succinate re |s Iess
than <t:10. 8. A process according to aim7: \Aham!m,w wmi’

acid salt is sodiumor potassium mal eat elFb) the'ta cl

sodi umor potassiumtartrate; (c) the .calciumcations are provi ded by
cal ci um hydr oxi dés) amtln(cd):gtm mtﬂunlmtewawkﬂoaiﬁﬂbﬂq:ﬂa%&f alke&ired

agent is sodium hydr Px de y-. droxi de. 9.
A process accor di ng l%leal m ?’"&n&ﬁ%% i 'ﬁ&i)'?‘rﬁ?a? ﬂé{"?ot %Ehe SpELTARE: o

tartrate succinate rwm:tinene meedtltmsprdunedu@etleisothmmrl 10. 1:20 by
addition to the reaction m.xture of a precipitating agent selected from

al kali metal carbonate, alkali nmetal bicarbonate and m xtures thereof. 10.
A detergent conpdsit AFoshes accerdingdte flaimi? ¥herednprises from 0.5%to 98%

by wei ght of a Surfa@iﬁ”kh@ﬂﬁﬁei@@c&%éﬂ@% 5%1@&%%‘% ﬁﬁ%‘dk ﬂer

conponent sel ect ed fromW&g trate nonosucci ni c. acl
of the structure [er ») ?e'i’ﬁtiq% apdd)salt dg ?Q¢’GPn?hg’°§ﬁ§§18H “(fb}'“e'

tartrate disuccinic g€) dther cshitunt berions , araf prbeLdedr b§t edR1ub Aydkoxddriei N
Xis Hor a salt-formng _cation; or (c) a conbination of said tartrate

nmonosucci nic acid or sal £ and said tartrate disuccinic acid or salt, in a
wei ght ratio of tart (& ethenvenavalent catiich-sentainiing t veutxnlizing dgauccusm c

acid or salt of from 97 s3d {1k Zt@dggxide. potassium hydroxide or ammonium hy-

droxide.
N

9. A process according to Claim 7 or 8 wherein the molar ratio
of calcium to tartrate succinate reaction products is reduced to lesgs
than = - 1:20 by addition to the reaction mixture of a precipitating
agent selected from alkali metal carbonate,.alkali metal bicarbonate'
and mixtures thereof.

10, A detergent composition characterized in that it comprises
from 0.5% to. 987 by weight of a surfactant and from 2% to 99.5% by
weight of a builder component selected from .

(a) tartrate monosuccinic acid, or salt thereof, of the structure

HOCH —— CH—0 — g —an,
CObX CO0X - 00X COOX .
. wherein X is H or a salt-forming cation; -

(b) taftrate disuccinic acid, or salt thereof, of the structure:

€H— CH —0 —CH — Ci —0 ;-c‘:n—rlzaz
COOX COO0X C00X COOX CO0X CO00X
~ wherein X is H or a salt-forming cation; or

(¢) a combination of said tartrate monosuccinic acid or salt and

daid tartrate disuccinic 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.



-46- 11. A | aundry additive conpositipn characterized in that, it* )
conprises—(a) Tfrom2%to 99.5% by wei -of a buil der conponent sel ected

from (i uccinic acid, ot salt thereof, of the structELr_,é
[err] !ﬂ“D ‘lmm umgma salt-formng cation; (ii) tartrate disuccliic
aci d, of the structure: [err] wherein Xis Hor a

salt-formng cation, or (iii) a conmbination of said tartrate nonosuccinic
acid or salt and sai d tartrate di succi nic acid or -salt, in a weight ratio
of tartrate noposu n| Ci Rk add " & qt;_sﬁczghmiq, aGad Ofe salt,
of from97:3 t{c}1 ZOE gd'% %d%?’é II‘S%to 98@%ra wel ght of a aaundry
adj uvant swomprised from surfact ants, addl ti onal detergent buil ders,

chel ating agentg, 99S tof 9PI57C pYh b&fggﬁr €28 bPf 1daht estfohen® UkleBEed
control agents, 'sol vents, hydrotropes, bleaching agents, bleach precursors,
buffering agents, S removal / ant i - r ede- position agents, soil release

agents, fabric seiy e'&hﬂ&a&ﬁe%&oswﬁm&i&,mﬁ agd1x, t!hl&&é(bf,l eofs el
conbi nati ons of said | aundrt¥l adj uvants.

HOCH —— CH O0—CH ?HZ

éOOX éOOX COOX- COOX

wherein X is H or a salt-forming qat@oﬁ;

.(1i) tartrate disuccinic acid, or salt thereof, of the

structure H

CH; 0—C c:I:H'—-o—cu—ai:m2 NS
):oox éoox 00X COOX' COOX COOX

vwherein X is H or a salt-forming cation, or

(iii) .a combination of said tartrate monodsuccinic acid or salt
' and said tartrate disuccinic acid or salt,. in a weight
ratio of tartrate momosuccinic acid or salt, to tartrate

disuccinic acid or salt, of from 97:3 to 20:80; and
~(b) from 0.5% to 98% by weight of a laundry adjuvant selected
from surfactants, additional detergent builders, chelating
agents, enzymes, fabric whiteners and brighteners, sudsing
control agents, solvents, hydrotropes, bleaching agents,

bleach precursors, buffering agents, soil removal/anti-rede-

position ‘agents, soil release agents, fabric softening \\_)

agents, perfumes, colorants, opacifiers and ‘combinations of

said 1aundry adjuvants.




