W)209/ 013539PCDGE2MB/ 05060 1 COVPCOSI TI ON The present invention relates to
salts of ethylenediamne d succdnic acid (or EDDS). It also relates to

nmet hods of preparing such salts, uses thereof and conpositions containing
said saltgs,.. .l rticular the present invention relat

nagnesiuh@g&wpgﬁﬁ?%g salts of EDDS. Ethylenedianﬁﬁ%é%wgﬂggﬁﬁic acid
has the structure shown in 10figure 1: Figure 1 The structure includes
two see eoge dc centres and three possible stereoi soners exist. Zen
especially preferred configuration is 3,S ethyl enediam nb di succinic acid
as this conmpound is readily biodegradable. 20 Conpositions conprising

et hyl enedi ani ne di succinic acid5§%89§éﬁﬁﬁﬁlsalts t hereof are very widely
used particularly as chelating agents. Tnspecification, the abbreviation
"EDDS" is used to 2 in which a nunber of the hydroxyl hydrogen atons have
been repl dbedrices)t WEDDS Imay rallsocbe-used tod vefertiersuceinate salts in
which 1, 2,.3.0r,,4 ofthe aci-d -groups.haye been neutralised ar partially
neutral i sed. Oneconmerci al | yavai [ abl emateri al i strisodi um et hyl enedi am ne
clisuceti narerztingansbe purcchasedvas=antagueolis sol ut o coiprinsi ng 30 wt %
ODDS (expressed. as. free acid)ar, 37 wt % of _trisodi.ym QRRS(including the
10cougtePT§ﬁF?WE§ﬁ§Ie%%ﬁAaﬁ%%é“disuccf%ici%bTH“is%él§6‘cgﬁ#%FEgéI?y

avai | abl eirnethectd oremack satsohidpowderconThiisigontail s 65 EW0%

solid[S, S]ODDS as an aci dand water of 15crystallisation. Because EDDS is an
effective chelating agent, particularly of heavy netals and transition
metal s, i Echslofd¢@mmine disuccinic acid has the structure shown in

16 figure 1:

Figure

e

The structure includes two sterscgenlc cent

in

res and three

[

possible sterecisomers exist, An especially preferred
configuration is £,% ethylenediamine disuccinic acid as

this compound is readily bicdegradable.

26 Compositions comprising ethyiensdiamine disuccinic acld
and sodium salts therecf are very widely used particularly

gs chelating agents.

In this speciifiication, the abbreviaticn “EDDE” 1z used o

25 denote the structure shown in figure 1 and said structure



i ncl udedi nl aundr yandaut omat i cdi shwashi ng , 20fornul ati ons. . 1 sodi um EDDS
is readily water sol uble and thus can be incorporated into di shwashi ng or
| aundry fornul ati ons. However many consuners prefer such products he form
of powdergqohoskQiRs essed powder tablets and as such tfhe,gsRvd&han of
trisodiumEDDS as a |liquid conposition causes consi derabl e chal |l enges for
manuf acturers during fornulation. Whilst solid trisodium BOOS can be
isolated as a white powder, it is ver hygroscopi c and rapidly 30 absorbs
wat er fromthe atnosphere. The free tetra acid form is available in the
formof a. _3 solubility of onl /K at er whi ch of course presents
ot her probl'el&” V&t?}q“ pecfitb Tt use in V' ndry and di‘shwashin

appl i cati esgs.=dhere .are naycot herysi kuati ons mhebe the tack oFo
availabilltg of a water soluble. SQ|Id‘f0rﬁ10f EDDS.is a limtation to

f or nul at of§-6t“prodicts. “Thé"i'nent ors havé fouid % e F ISBWIFRG sol i d
conposi ti apveonPsd Sing rEDDS M€ hd:S izeadi hy:vwad er=<s0al ubl e, not hygroscopic
under nornmal atnospheric conditions and can be easily granulated. In one
aspecta there is provided the use of a salt of ethyl enedi am ne disuccinic
aci d conpphsi ng-atmd.@ast 10. 7 avde £qui vakents: of magnesi-umsper .aol e of

et hyl enedi ani ne di succinic acid which salt is in the formof a

vat er - sol GbP & = HOM My gr oscopicc"soFi d in the prepatationof*a Faundry or
di shwashi ng.;c0aP0si ti-0B.COAPE | si Ny, the \sal Epand one-of-4re fucther
conmponent s ‘sel ect ed- fron1surfactants bui | ders, bl eaches,

bl eachl ac&ivat or §7'r edépositi ont adaFtFV%s“Uyeﬁ?hnsfeﬂ\rﬂh1Brtorgg enzynmes,
col or apt s .and- Liag{ances I n anot her aspect, there is provided a solid

| aundry or dlshmashlng conposi tion conprising a salt of ethylenediam ne

di succinic acid conprising at |least 0.7 nole equival ents of nmagnesi um per
mol e of egh¥geggg&§§%pg dissucci-ni,c.acid; whi ch salt, is.ip.the formof a
wat er - sol ub non- hygroscoplc solid and one or nore further conponents
sel ect ed Brem suif act anes fobui bler s30 blceachdsy - bl Bach actiaiators, 3a In
yet anothet asgepg there,ispravided the use. of a, salt of _ethylenediam ne
di succi ni c aci conpr|5|ng at least 0.7 nole eqU|vaIents o? magnesi um per
nol e 6f ethykenediainel. di succinic acid which salt is in the formof a
wat er - sol ubl e, , 1 non-hygroscopic solid to inprove the stability of a
conposition conprising hydrogen peroxide or other peroxygen-containing
conpound ﬁpcpceeu$@@?iLheneeﬁrc¢h‘@¢iiﬂehmbrherqaspecmairheﬁ@zﬁy provi ded
the use of .a salt oﬂme%iXleneglanlnpqg%%ugch l.c-acid, conprising at |east

0.7 nole 8qU|vale%ts ‘of ‘magnesi um per of et ylenedlanlne “di'succi ni ¢
aci d whi chnsaliti=iis i nant he fzommref a awat er - sotandte,c nonshygraoscopi ¢ solid as
a chehatlng Jagent, an anti-scalant material or a scale renover.

Trisodium EDDS is readily water soluble and thus can be

ﬁ)

incorporated into dishwashing or laundry formulations.
Howavaer many consumers prefer such products in the form of
25 powders or compressed powder taklets and as such  the
provizion of triscdium EDDS as a2 iliquid compositilon causes
consicerable challenges for manufacturers during
formulation., Whilst =o0lid trisodium EDDE can be Lsolated
as a white mnowder, it 1s wvery hyvgroscoplic and rapidly

30 absorbs water from the atmosphere.

The free tetra acid form i1is avallable in the form of a

powder and so could bhe granulated. However it has a



I n anot her aspect, there is provided the use of a salt of ethylenedi am ne
di succinic acid conprising at |least 0.7 nole equival ents of magnesi um per
nol e of ethyl enedi am ne disuccinic acid which salt is in the formof a

wat er 7sol ubl e, non-hygroscopic solid in a detergent conmposition. In yet
anot her aspect, there is provided the use of a salt of ethylenedi am ne

di succi nic acidconprising at |east 077 nol e equi-val ents of magnesi um per
nol e of ethyl enedi am ne disuccinic acid which salt is in the formof a

wat er - sol ubl e, . non- hygr oscopi ¢ id. in_persopal .gare of-clean
applicatiSﬁéFblghv¥nC%iiPP*gnd%%%#hggpggt, ?hggeV§§I%roéfdé%§fﬁ%9use of a
salt of ethykenedi amse dicdlenknivttacrdsponprisiing at=| éasta@F ol e
equivalents,of‘nagp%§iun2&§g%nDLg of ethyl enedi am ne di succinic acid which
salt is i R7Ch8* Fofaiof % ARarerssofubl e, non- hygroscopic solid in
agricultural, applications such as in slug pellets, in herbicides, in
foliar feeds, in nutrient feeds and.in hydroponics; Ln food applications
such as a '$faBi| F§8r BFMantiokia’ of i edifcal”™ appl i cati onsS” I anot her
aspect, there1ks:proyided:t heruse sefluisalstiof ethyl edediram nes di succinic
acid conprising at least 0.7 nole eguival ents of magnesi um per nole of

et hyl enediidfifé t8PBuUeei M TV a ™ #hEPSaf{<T% in the formof a

wat er Hsol ubl e, 1 non-hygroscopic solid in pulp or paper bleaching. According
to a first enbodinment, there is provided a salt of ethyl enediani ne

di succi ni CraciidvesnprE shate afoteast OF 7 mot @ 6tUi iFaiéntS™8F Sragnesi um per
nol e of et nedi,gm pendi SHEGN G ;aci-dzwhi 6h saldr | sdincthe fesm of a
mater-sold%%%%'ﬁghghygﬁ%gcigﬁngOﬁfd. grefegably the salt is the formof a
free flowmgrRactibdal atdenutariadl atrespEyrbe aCHOWdE 0Bt CRay Be

granul ar. Preferably t alt may be easily incorporated in a granul ar
conpositi&ﬁﬁ*GH ?gﬁéhbggchred enbodi nents the salt conprises at |east 0.8
nol e of magnesi um per nol e _of ethyle iL.am_ne di succi.ni G-ag dgsprefarably
at |east 0'® ABFe, *WBFE" pr é:?‘&rgbl %Sa%%ﬁbé’ggegl %10 e?l%f)ar e?fer;éblf/ at least 1.3
mol es, nore-preiesadyiad dieasicihiz melidscoppef efabl y-aftckeastd . T. Tnaisd es,
nore preferably at |east 1.8 noles, preferablgz at |east 1.9 noles, and
nost pref eeablyaappis Fat EAFNESHbed =Y FOSGe” enbody nEnt e 2 heSsal t may

further copgprise;a;second alkakingzeartih metahe tormexanpl gateal-Gidimy ld,
may conpri se up tonol es ocal ci.um per_nol e of ethyleneQ|an1ne1d|s%CC|n|c
acid, for exanplyereSECPifolweld or eXAnPIERGHE2E0°E. 010l &, P to 0. 7

noles, or up tQ;Q:_ €8 composition comprising the salt and one
or more further components selected- from surfactants,
builders, bleaches, bleachiactivators, redeposition
additives, dye transfer inhibitors, enzymes, colorants

and fragrances.

In another aspect, there is provided a solid laundry or
dishwashing composition comprisinga salt of ethylenediémine
disuccinic acid comprising at least (0.7 mole equivalents
of magnesium per mole o ethylenediamine disuccinic acid
which salt is in the fOIM of a water-soluble, non-hygroscopic
solid and one Or MOIe further components selected from

surfactants, builders, bleaches, bleach activators,

redeposition additives, dye transfer inhibitors, enzymes,

~olorants and fragrances.



10 Especi al | ypreferredsal t si ncl udedi magnasi um et hyl enedi am na di succi bi c
acid, i.e. the salt having 2 noles of magnesium per nole of ethvienedi am ne
di succinic acid _Thus a conpound in which all 4 hydroxyl hydrogen 15 atons

of figure 1 have been replaced by twéamagnesi umions is preferred* Al so
highly preferred are salts having from1 to 2 noles of magnasMum per nol e

of et hyl enadi am ne di succin.ic acid. 20 For exanple the conmpound, having

t he fornulla wegnesiammeEDRBS(IBEDDS) s fa i,s_ cal ci um nmagnesi um
EDDS ( CaNg, EQQ%, The .salt haying 1.5 nol a?%%ﬁ’%ﬁ t{n eolfs‘?ra%‘ﬂ]egi fper nol e
of ethyl ened ant nE-AF&TELTRI R8T nic acidgrIBEDRS) chas: alsosbeen f ound t o
have advapi-Ageous; ryke i ts t.he salt . my. include
0.05 or nore nol esg@o?‘l:E)((%I(rél)\ggogr3 mﬁﬁlraghglséglf{?p%g%g ggggrfsn%r eyo?mdlau D€,

et hyl enedicimyrec i sucsirnfo wadicd. B0t kedisathecofbahnicg enewareAoEe1aRd.
one or noreoglkai? netals, present is preferably selected frommxtures T
thereof . Nb3t pPYef&rabry’ ment $TPRE Vealthec Gipkiidés vf k6mz0, 5 to 2

mol es, pretetabtytichocdmpBlesncmie-pref :d.5 Mol es al kali netal
per nol e of e?ﬁyl enedi am %g di s%cc:‘:Z i cgaqf%épér%téscet he “sal P%]ert he present

i nvent i on REYSXFEFTex&TPIZe M 1E¢hpr FBPEYeBnpothdobicenpiri eakr£of mul a sodi um
magnesi um EDDS, di sodi um magnesi um EDDS, potassi um nagnesi um EPPS,

di pot assi um nagnesi um EDDS, or non-stoi chionetric equival ents thereof. The

salt of emud rical: farmula I.sodj esi EDDhasbeenf ound. t 0 have
10 advant ageous properties. Ho e\(}lgsr’ ?%H%%%Eg?aﬁ%@plre er?lg%l &ffodi efit s,

the salt ofatfte ofr esbitehadéation doescroticonpid semanialikal izzmetalz: I n

especi al |y jpreferyed_enbodinents the salt conprises only alkaline earth

metal and é)I?’PS.ﬁ%'h”e ﬁégltt)) “L150rti On §F RS 18d (P50t MPhe priesehity ] event drom ey

i ncl ude anyiigfuddienist exeobsaners. B i1s may Hes select edr f Lom {PERI - EDDS,

{ R, EMEEDDS, MS, EHEEPDS and any . ° atPe%Rso*%%e’
non-hygroscopic solld &8 & chelating agent, an anti-scalant

material or a scale remover.

In another aspect, there is provided the use of a salt of

ethylenediamine disuccinic acid comprising at least 0.7 mole
egquivalents of magnesium per mole of ethylensdiamine

disuccinic acid which salt is inthe form of a water-soluble,

non-hygroscopic solid in & detergent composition.

In yet another aspect, there is provided the use of a salt

of ethylenediamine disuccinic acid comprising at least 0.7 mole
equivalents of magnesium per mole of ethylenediamine
disuccinic acid which salt 1s inthe form o0f a water-scluble,
nen-hygroscopic solid in personal care or cleaning

applications.



20 conbi nation thereof. Preferably the salt conprises at |east. 50%

[ S, SM EDDS, preferably at | east 70% nore preferably at |east 90% In sone
preferred enbodi nents the salt consists essentially ?50f a magnesi um salt
of [S P]-EDDS. The salt of the presen%bi ention is not hygroscopi c under
normal atnospheric conditions. Preferably the salt of the present invention
absorbs lass than 10% of its weight of $0 water upon exposure to normnal

at nospheric conditions for 72 hours, preferably |ess than 5% of its weight,
preferably Tesstihan s harrespeet er 45Eyel ess PRANIEedotdr i veeweitght .
Preferably | bseor : %Qf...J : i ght . : n exposure
to nor mal a%%r%tgp%%%y?g%%r%nﬁg SfrlSélgtc%g&r@s\,%égefcedﬁfb{%ﬁ%egs??han 3% of
its weight,1psefenabl mdlessgthanl 4% of oft siaweieghityn werempief erably | ess
than 0.5% preferably | ess than 0.1%.and nost Bre}ers%blty ises;s t.han Q. 05% of
its wei ght.PrEterablyitea Jeds fan Bh 1060 s Wei ght™61  watsr

af ter CXDOSHES 1o naroml . at gospherd s, -copdidd ansi d orschd ddays. aJhecsat - 9f
the- present invention preferably has a solubility whjch provides a '
concent rat i eppbf cEDDSnef apchedst ef/ Ky Lr Sfer&HISy at™ | 2asPi2o%gFKg in

wat er at roomt erature, . preferably, easdeD0 ghKg, ihore:preberabl y at
| east 100 gtk § aerpr‘eefe’éc}%';(bl ;ﬁa'?& %’ég%n%% g/ Kg. and nost %?eflgr ably at

| east 150 giKgshpgsems enhodisrentsudheasakt srapiRdvers ¢ol uhdiibxitygne oupito
200 g/ Kg, preferably up to 190 g/ Kg; nore preferably up to 180 g/ Kg and
nost pref er alidi agp- taP AT/ 1Y S The above solubility values refer to the
wei ght of succinate present in an aqueous sol ution, expressed as the weight
of equival ent ethyl ene diam ne disuccinic acid.., The soli dOEo m_nmy ijxcl ude
vater of cryst andset onspaRi s FR§TBelPr ESENE IR A Santiunt “of *f ré6m 5 to
45% for exanple fr 1 0 ;2Q9 zar di %da@np@ggﬂe@t;f thgiree 1 S
provi ded a c%%gﬁrie%é%mgg%pﬁ%%iéﬁgégggalg??ge%ﬁ%§above. 1 The conposition
may consist essentlatty of TRENSAMHNJBET A& abdYe 6P VilETREY A HcIfude one or
more further_ co S e ,ganpesi fion, gay solid conposition or :
l'iquid conpo%ﬁ}qg%.gﬂ%eagg?mggip@gné%y %gaonfrhég *f%%ljpn Og %f‘g%%é“‘ Qogubge’%
conposi ti oni ReowhhobrbetspdturrEDBSer BRRW| @hspikaed nele:sutegni c aci d has
previ ously been incorporated. The conposition may, for exanple, be a

| aundry conposition or an automatic di shwashi ng conposition. The

conposi ti on may be in the £,0Lm afripeueersnder exanple a free flowng
powder. Alter na?lvely the conposition may he in the formof conpressed

tabl ets, or &ncased;deq |4 qaﬁétorO%oEFBY\{@ﬁﬁﬂiﬁfﬁl%@ sKeELCEEN S Wt sol ubl e
polymeric material.. The compasition,may be.a,granul ass compositione:

mole of ethylenediamine disuccinic acid which salt is in

the form of a water-soluble, non-hygroscopic solid.

Preferably the salt is the form of a free Tflowing
particulate material. It may be a powder or it may be

granular.

Preferably the salt mey be easily incorporated in a

granular composition.

in some preferred smbodiments the salt comprises at least
0.8 mole of magnesium per mole of ethylenediamine
disucecinic acid, preferably =zt least 0.9 mole, more

preferably at least 1 mole, preferably at lszast 1.3 moles,
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more preferably at least 1.5 moles, preferab

1.7 moles, mcre preferably at least 1.8 moles, preferably



Solid laundry conpositions of the present invention preferably conprise
from0.01 to 10 % nore preferably 0.01 to 2 wt% nost preferably 0.1 to
0.5 % of a salt as defined above. Liquid | aundry conpositions of the
pr esent iQ%gg%&gﬁigreferably conprise from0.01 to 25 w% nore preferably
0.1 to 10 wt, nhost preferably 1 to 5 wt% of a salt as PéfGbded/ tabove.
Aut omat i ¢ di shwashi ngconpositi onsofthe present invention preferably
conprise 0.1 to 60 wa% of a salt of tde first aspect, nore preferably 1 to
30 wt % and nost preferably 2 to 15 wt% Laundry and di shwashi ng
conposi tions of the present invention preferably conprise further
i ngredi ent’s set®Ect ed T riom sur f act ants, buifdesis]y bkeaches;s-hligach
activators,.j.edeposi tion additives, dye transfer inhibitors, eneynes,
colorants and fragrances. 8 The conposition of the present invention nay
be a bl eaching conposition. It nmay be a cleaning conposition. It may be
personal care conpasition. According to a third embodinent, there is
provi ded é“he?ﬁg%pdgk%FégéPfﬁg d%§alfqé% déti ned” above “°"Pr eferabl y the
met hod “of =Ke thitde enbodiament rienwd) vesr addinng -3. -base,ef nmRgnesj umto
et hyl enedi_apine_di succinic acid__ Preferaply the nmethod conprises adding a
nagnesiunfgggg f% aH§usb%nsfoﬁ of “ethyl enedFani n&" dixiiccii-:¢ acitd,
pr ef er abl y-am agueous. rsuspension.iPref ef ablry -t hisssrsuspensi ep conpri ses from
10 to 450, for exanple 50 to 200 grama of acid per litre of water. Any
suitabl e base"tan be Used.” F&r “exanpl’® ' the basé ray Belsel ected from
car bonat esp Aydroxiates, hydrides, am des and oxides. Preferably the baseis
nmagnesi,um hydroxide. In sone enbodi nents in which the salt conprises a
m xed salt, the nethod of the third aspect may further conprise adding a
cal ci um basezand! or an raldeal-i-pet al ;s base etQng@ggiani~£%égﬁ%4gc5nic aci d.
The present invention further provides the use of a salt as defined above
in any nmanner A~ wWhilCh SEDDS ¢ontiarnicng < i t @terilat ssate bsedno THese
conposi ti ensear ef pasdn €l ar lpeusefiul J:n paperand, pulpb bl eaching.
Conposi tions of this aspect may also find atility in [aundry an
di shwashi ng*-appl i'¢afi onsAE“detairFed abéve ltthe: sardr aw ldéficned=above nay
al so be usedns noothef. bl eaching,appliLations; . IRS‘ present invention thus
provi des the use of the disclosed salt of as a chelating agent. In
particul ar’ THe His$cl-osed salts of the present invention are used as
chel ating agents for binding transition netals and heavy netals, for
exanpl e copper, iron and manganese. Thus the present invention includes the
use of a %g t ‘asY'def i et db6Ve AR détérgenticonposint ions, Zf orlexanpl e
laundry ok:auiomati g dishywashi ng conpesitions, The. present invention
includes the use of a salt as defined above™, =~ ~ =~ =it see.

20 For example the compound having the formulsa magnesium EDDS

(MgEDDS) 1s  favoured as is calcium magnesium  EDDS

(CaMgEDDS) . The salt having 1.5 molar equivalent of

magnesium per mole of ethylenediamine disuccinic acid

(Mg sEDDE)  has  also heen found +to hava advantageous
25  properties

In some embodiments the salt may include 0.05 or more

moles ot one o1 more alkal: metals per mole oF

ethylenediamine disuccinic acid. Thus the salt mav be a
30 mixed salt containing one or more aikaline earth metals
and one or more alkali metazls. The alkali metal when

prasent 1s preferabiy selected from sodium, potassium and

d e ~ . £ 5 - P e S S N 3 T
mixtures theregf. Most preferably i 18 sodium. In sone



in agricultural applications. For exanple the salt may be used in slug
pellets, in herbicides, in foliar feeds, in nutrient feeds and in

hydr oponi cs. The present invention provides the use of a salt as defined
above in 6&mﬁ@81@aper bl eaching. This includes nmechanical bl eaching and
chemical bledching as well as therno-nechanical bl eacRFAFE2HE il osed
salt may be used in the Q stage and the P stage of the pul p bl eaching, that
is the wash in which netals are renoved and the peroxide stage in which

bl eachi ng occurs. These terns are well understood to those skilled in the
art. The present invention provides the use of the disclosed salt in

per sonal c&Aredapplieattifons s2fFor exanplsest hérsal t0may e Pncosporated in
hal . care GQImoshlyons,, Lo, axamphe hab L. fyes, and shamngo, |1 may al so be
included as an antioxidant in cfeams, for exanpl e Sun cfeans and the |ike.
The preserit-Eavertion Pacl udes thesuse <ofectheidiesch osedisal tasasi.a bi oci de
pot enti at of,,;As such,it may be able to increase the effectiveness of a
bi oci de and ‘ay f%i %J vi dé appl .g%{%egﬁ “For 'exanple’i t *ray*bEUsed in
personal carerappl Ecations:c The present:li nventilanspeovi desqthe use of the
di scl osed salt. i.n_household, institutional and industrial cleanin
applicatié%??’lf¢%§§95£ ?%g %%%ﬁni%sﬁékdpgg??étﬁncT%%ﬁ%?%WﬁUﬁF%Woog1and

ki tchen cldganérssiim botidresawashi ngrappl i cati ons:.cer-skp:thesgdieani ng of
dairy equipgent, The present. invention further provides the use of the

di scl osed salt "as an anti-scal ant “material, For “EXampfé’ as' @ %edquest rant of
cal ci um andsnagaesi umcsaktsn Thersal trnef the-presentnd nventi on.mmy be used
inoil field applications as.a scale remover, for exanple to renpve barium
and strontium'satts.” THEFGFésent invention nay provide the use of the

di scl osed salt in netal cleaning applications, for exanple
printedcircuitboardsorel ectrol essplating applications. The present

i nventi on 18y " pt ovi'dé“Phe’ tse? of "t He 'dis cHossd "Sare i i fedizdal ©f

appl i cati amg, cfrescexample:: s afcantispoisen- mat eri al ;. The present

i nventi on _may befuggd to assist the delivery of nmetals to parts of the
body. The “Pr €SB i nveénti G ey “pr GV Y& 1H&E Susk of sEhé diwelosed salt in

f ood appl iceati onss1 frer exanphe-as stabijrsser or antioxidant. The invention
wi |l now be further described by way of the follow ng non-limting

exanpl es.

The “EDD3” portion of the salt of the present invention
may include any of the sterecisomers. Thus 1t may be

sglected from [R,R]-EDDS, [R,3]-EDDS, 31 -EDDS and any

20 combination theresof,
Preferably the salt comprises at least 50% [S,53]~-EDDSG,
preferably at least 70%, more preferably at least 90%. In
some preferred embodiments the salt consists essentially
25  0of a magnesium salt of [§,5]-EDDS.

The salt of the present invention ig not hvgroscopic under
normal atmospheric conditions. Preferably the salt of the
present inventlion absorbs less than 10% of its weight of

3¢ water upon exposure to normal atmospheric conditions for

vreferably less than 2.5%, more preferably less than 1.5%



Example 1 - Synthesis of conpounds The conponents detailed in table |I were
prepared by the follow ng nethod:in each case, 100.0g of Envi onet C320

(et hyl ene di am ne disuccinio acid (651 active))10.2 noles] was slurried in
Hi de-ionised water and the stated amount of MI(OH)7 and/or Ca(SH)2 and/or
NaDH was added. The m xture was stirred for 17 hours before being
filtered. The solution was concentrated and the product 10 was allowed to
crystallise out.The white crystalline product was collected by filtration
and dried in vacuum oven at 40C overnight. The EDDS content was determ ned
by HPLC améithe nefalvwzxionm enteddy ERPOS2@e  TEnpidivgal RomygkasrabCltarf avi

sCazEr Tl ol SOV TEN:s! Uar it B SAVIeaTN-alep sal d(Jpa;  SOEE] yabl AreN
: SaATECV

weight, prefsrably less than 1% ¢f i1its weight, more

preferably less than 0.5% preferably lszss than 2.1% and

most preferably less than 0.05% of its weight. Preferably
&

it absorbs less than 0.1% of its weight of water after

exposure to normal atmospheric conditions for 14 days.

The salt of the. present invention preferably has a
solubility which provides a concentration éf EDDS of at
least 8g/Kg, preferably at least 10 ¢/Hg in water at room
temperature, preferably at least 50 g/Kg, more preferably
at least 100 g/Kg, mors preferably at least 125 g/Kg and
most preferably at least 150 g/Kg. In some embodiments
the salt may have. a.-soi blthY' 6f up to 200 g/Kg,

preferably up to 180 g/Kg, more prefer ably up to 180 g/Hg

and most preferably up to 175 g¢g/Kg.

The above solubility wvalues refer <to the weight of
succinate present in an agueous solution, sxpressed as the

weight of equivalent ethylene diamine disuccinic acid.

The solid form may include water of crystallisation. This
may be present in an amount of from 5 to 45%, for example

from 15 to 20%.

According to a second embodiment,

there is provided a composition comprising a salt,

defined above. 1_

The composition may consist essentially of the salt defined above]
or it may include one or more further compenents. The
composition may be a solid composition or a liguid composition.

The composition may be of the form
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of any composition in which trisodium EDDS or
ethylenediamine disuccinic acid has previously been

incorporated.

The composition may, for example, be a laundry composition
or an automatic dishwashing composition. The composzition
may be in the form cof z powder, for example z free flowing
powder. Alternatively the composition may bs in the form
of compressed tablets, or encased, in ligquid or solid

form, in a shell of a water-soluble polymeric material.

The composition may bhe a granular composition.

Solid laundry compositions of the present invention
preferably comprise from 0.01 to 10 wt%, more preferably
0.01 to 2 wt%, most preferably 0.1 to 0.5 wt% of a salt as
defined above.

Ligquid laundry compositions of the present invention

preferably comprise from 0.0l to 25 wt%, more preferably

0.1 to 10 wt%, most preferakly 1 to 5 wt% of a salt as defined

above.

Automatic dishwashing compositions of the present

¢

invention preferably comprise 0.1 to 60 wt% of a salt of
the first aspect, more preferably 1 to 20 wit% and most

preferably Z to 15 wt%.

Laundry and dishwashing compositions o©f the present
invention preferably comprise further ingredients selected

from surfactants, builders, bleaches, bleach activaior

n

r

n

redepozition additives, dye transfer inhibitors, enzyme

r

colorants and fragrances.
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The composition of the present Invention may be

[y

ion. It may be a cleaning composition.

Q

for
ct

bleaching compos
It may be personal care composition.
According to a third embodiment, there is provided a method of

preparing & salt as defined above.

preferably the method of the third embodiment involves adding
“a base of magnesium to ethylenadiamine disuccinic acid.
Preferably the method comprises adding a magnesium base To
a suspensicn of ethylenediamine disuccinic acid,
preferably an agueous suspension. . Preferabliy this
suspension comprises from 10 to 450, for example 50 wo 200

grams of acid per litre of water.

Any suitable base can be used. For example, the base may
be selected from carbonates, hydroxides, hydrides, amidss

and oxides. Preferably the base is magnesium hydroxide.

In some embodiments in which the salt comprisss a mizxed
salt, the method of the third aspect may ZIfurther comprise
adding a calcium base and/or an alkali metal base to
ethylenediamine disuccinic acid.

The present invention further provides the use oI a salt
as.defined above in any manner in which EDDS-containing

“faterizls ars used,

These compositions are particulariy useful in paper and

pulp bleacking. Compositions of this aspect may also find
utility in laundry and dishwashing applications. ks

detrailed above the salt ag defined above may also be

used in other bleaching applications.
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The present invention thus provides the use of the discloged salt
of as a chelating agent. In particular, the disclosed @
salts of the present invention are

used as chelating agents for binding transition metals and

ieavy metals, for example copper, iron and manganese.

Thug the present invention includes the use of a salt as defined above .
in detergent compositions, for example

laundry or automatic dishwashing compositions.

The present invention includes the use of a salt as defined above !

in agricultural applications. For example
the seglt may be used in slug pellets, in herbicides, in

foliar feeds, in nutrient fesds and in hydroponics.

The present invention provides the use of a salt as defined above
in pulp and paper bleaching. This includes

mechanical bleaching and chemical kleaching as well as
thermo-mechanical bleaching. The discleosed salt

may be used in the (Q stage and the P stage of the pulp
bleaching, that 1is the wash in which metals are removed
and the peroxide stagse in which bleaching cccurs. These

+terms are well understood to these skilled in the art.

The present invention provides the use of the disclosed salt
in personal care applications. For example

the salt may be incorporated in halr care compositions,
for @xample‘ hair dyves and g;‘:s'nampc>c>. It may also be
included as an antioxidant in creams, Ifor example sun

creams and the like.

The present invention includes the use of the disclosed salt

as a bioccide potentiator. As such it may be
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able to increase the effectiveness of a biocide and may

find wide application. For example it may be used in

The present invention provides the use of the disclosed salt
in household, institutional and industrial
cleaning applications. It may be included in hard surface

" .

cleaners, bhathroom and kitchen cl

0

aners, in bottlie washing

applications or in the cleaning of dairy eguipment.

The present invention further provides the use of the disclosed salt

as an anti-scalant material, for

" example as a sequestrant of calcium and magnesium salts.

The salt of the present invention may be used in oil field
applications as a scale remcver, for example to remove

harium and strontium salts.

The present invention may provide the use of the discliosed salt
in metal cleaning applications, for example
printed ircuit boards or glectroless rlating

applications.

The present invention may provide the use of the disclosed salt
in medical applications, for example, as an
anti-poison material. The present inventicon may be used

ro assist the delivery of metals fo parts of the body.

The present invention may provide the use of the disclosed salt
in food applications, for example as a

stablliser or antioxidant.

The invention will now bz further described by way of the

lowing non-limiting examples.

fo
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ra M C) [-(Co-nparative) - -------- - (Conparative) WO
2009/ 013539PCT/ GB2008/ 050610 13 Exanpl e 2 The appearance of each of the
materials was observed periodically over 72 hours, The observations are

recor ded Table 2 Exanple Initial Appeara é@g rance after
24hr Appea azh@gma"’ 9t2er 48hr Appearance after 72hr a- E%gw ree ovmg ng

[

Example 1 - Svnthesis of compounds

The componaents detailed in takle 1 were prepared by the
following methodc In each case, 100.0g of ILnvicmetr C2Z0
5 (erthyiene diamine disuccinic acid (65%  active)) 0.2
moles! was slurried in 1L de-ionised water and the stated

amount of Mg(OH}: and/or Ca(0H): and/or NaOl was added.

Tne mixture was stirred for 17  hours sefore heing
fiiltered. The solution was concentrated and the product
10 was allowed to crystallise out The white crystallzine

product was colliected by fiiltration and dried in vacuum

cven at 40°C overnight.
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by HPLC and the metal content by ICP.
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powder Sticky Solid (Ehr) Very Sticky Solid Very Sticky Solid Free flow ng
powder Free stow ng powder Free flow ng powder Free faow ng Powder 2, Free
fl owm ng powder Free flow ng powder Tree froerne powder Thefl owi ng powder
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Free fl ow ng powder
powder

Free fl ow ng powder Tree flow ng powder Tree flow ng

D (Conparative) ]Free Slightly Sticky powder

fl owi ng powder

SJ.ightiy Sticky powder Slightly Sticky powder S Free ilw ng powder
fl ow ng p%%{wﬁ{g% fl owi ng powder Free flow ng

&%)

-

PCT/GB2008/650610

The appearance of each o¢f <ths materials wa observed
periodically over 72 hours The observations are recorded
5 in table 2
Table 2
Initial hppearance Appearance hAppearance
Example Appearance after 24hr after 48hr

after T2hr

NeLEDDS Fres Ifiowing Sticky Soiid Very Sticky Vary Sticky
powdar {(Z2hry Solid Sc-id
. Free flowing Free flowing Free flowing Tres ILowing
powder powder powder rowder
. Free flowing Free fliowing Free Zlowing Free Iflowing
powder powader powdern powder
i Free flowing Free flowing Free IZlowing rrez Iiowing
- powdar powder vowdar powder
3] Free flowing Silightly Slightiv Slightly
(Comparativel powdsar Sticky powder Sticky powder Sticky powdsr
. Free Iiowlng Free Zliowing Free Ilowing Frws flowing
i powder powder powder powder
? Free flowing Siightiy Siightly Silightly
(Comparative) powder Sticky powder Sticky powdesr Sticky powdsr
i Free flowing Free flowing Free flowing rree flowing
LI
powdar powder powder powdar
1t Table 2 show how the samples incresased in

[
i

il .




powder (Conparative) Free flow ec powder Slightly Sticky powder ssigniiy
Sticky powder Saiontsv Sticky powder Free flow ng powder Free fl ow ng
powder Free flow ng powder Free flow ng powder Tebbe 3 show how t he

sanpl es i ed in mass over ti . Table 3 E xanple Increase in nass
np %63&%/@13539 P rerCT/GBZOOS/(!SOéI!)

Table 3

Example % increase in mess
after 72hr
B G.i0%
E 184
< GRErE
]
P - 5.48%
{Comparative) PR
L 0. 005
H &
(Comparative)
S i
NaLbhDs

Example 3 ~ Solubility

o
The solubility of each sample was measured as follows:
An excess of solid materisl was added to 5ml of water and
stirred overnight at room temperatur The solution was
flitered and the filtrate analysed for EDDS content by
10 HPLC The solubility values given in table 4 refer +to the

amount oi free EDDS or succinate ion present and ignore

the mass of any associated counter 3on.

Table 4

EDDS content of a

Examplis saturated solution
solubility (g/kq)
EDDS . nll;0 fo
0.2
iy -
- led. &
B 17
=

{(Comparative)

E c

™

(Comparative)

=
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Claims
1 The use cf a =salt of ethyienediamine disuccinic acid
comprising at least 0.7 mole eguivalents ol magnesiul pel
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the form of & water-scluble, nen-hygroscopic selid in the
d
et

preparation ¢f a2 laundry or dishwashing compoesition

selacted from , buliders, bleaches, bleach
1C acTlvators, redepcslTior aadltives, ave cransisr

Z. The use according to claim 1 wherein the

comprises at  least 0.9 moles magnesium  per mele  of

3

i

ethylenediamnine disuccinic acid.

(a2

The use accordincg te claim I or claim 2 wherein the

i}

mprises at least 1.5 moles o0f zlkaline earth metal

salt c

o]

per mole of sthylenedliamine disuccinic acid.
20

4. The use according To any preceding clalm whersin the

per)

¢ of its welght of water upon

exposure to standard atmespheric conditions Lor 72 hours.

25 5 The use according tTo any preceding claim wherein the
salt hes & scolubility which provides a concentration of
EDDS ©of at least 10 g/Kg
&. The use accerding to any preceding claim wherein the

30 salt is in the form of free IZlowing particulate materiel.



, 1.263 4da, 49) 254. Exanple 3 - Solubility The solubility of each sanple
was neasured as follows: An excess of solid. material. was added to Sm of
wat er and stirred overnight at roomtenperature. The solution was filtered
and the filtrate anal ysed for EDDS content by 10 EPIC. The solubility
values given in table 4 refer to the amunt of free EDDS or succinate ion
present and ignore the mass of any assoCiated counter ion. Table 4 E>anpls,
EDDS cont efnt of a saturated solution solubility (g/kg) EDDS.n1120 164.

6 D g A solid laundry cor dishwashing Composition comprising

a salt of ethylenediamine disuccinic acid comprising at

> of a water-scluble, non-hygroscopic solid and one or more

"t

further components selected from surfactants, builders,
Ibleaches, leach activators, redepcesition additives, dys
transfer inhibitors, enzymes, ccolorants and fragrances.

i 8. A composition as claimed in claim & which is &
granular ccmposition



opparative) 41.9 65.3 F Conparative) 33 >30C 15 d ains The use of a
salt of ethylenbdia inb disuccini.c acid conprisitg at. least 0.7 nole
equi val ents of magnesi um per nol e of ethyl enedi am nb di succinic acid which
salt is in the formof a water-soluble, non-hygroscopic solid in the
preparation of a laundry or dishwashi ng. conposition conprising the salt and
one or nore further conponents selected fromsurfactants, buil ders,
bl eaches, bleach 10 activators, redepositionadditives,dyeangler .
i nhi bi t or ,° -edZynes3® cof orfant sl an@ f ragrafcesiiarpinerhel g8 accor Fng to
claim 1 whereln the sall.couphi ses Al |gasty 0 ool g magnesium pet ml e
of ethyl enedi"am ne di succini ¢ acid. 3. The use according to clai m % or
claim 2 wherei nof hetsal knednpriises atsleastid. 8-nol esiial aldal i ne earth
metal per nole of ethylenediam ne disuccinic acid. 20 4. The use according
to any precédi ng=El aPm wher'& n"t he” sal t© absorbs’ 1€ t Han™ 5% of 71 t s “wei ght
of water upen exposure:t.0,standard atnespheri¢oeonditi-ons nf;or#2-heurs. 25
5. The use accordingany preceding clai mwherein the salt has a solubility
whi ch provisdesiigiconeént rateh of PEDDS Gfatolieast=10 g/KGgiPoune 62 The use
according.to any preceding. claimwherein the 30 salt is in the formof free
fl owi ng particulate naterial. 8. A solid laundry or dishwashing
conposition conprising a salt of ethylenediam ne disuccinic acid conprising
at least 0.7 nmol e equivalents of magnesium per nole of ethgl enedi ani ne
di succi ni ¢ ‘aci'd’* whifth®salt 78T n“thé& for'miot” & Wlt'er “soltubter~ &=+¢
non- hygroscopi.c sgld d;and.que or -more f urdher. component g sgkected from
surfactants, "buil ders, bleaches, bleach activators, redeposition additives,
dye transferis nhf betors erenzymesie col orant’si andcfiragrandessai@, 1A o
conpositian as.clained in claim®8 which is gr_gnul ar _composi tion.__ _

cne  form of a2 water-solucls, hoR-NyGroscopif sCLlC "as a

chelating agent, an anti-scalant meterial or & scale

B

remover,

12. The use of a salt of ethylenediamine disuccinic acid

comprising at least 0.7 meole sguivalents of magnsslium per

nole of ethvlenediamine disuccinic acid wnich salt 1s in
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I a salt of ethylenediamine disuccinic acid

comprising at least 0.7 mols sguivalents of magnesiuom per
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16 10. The usesalt of ethyl enedi am ne disuccinic acid conprising at |east'’
nol e equi val ents of magnesi um per nol e of ethvl enedi am ne di suecinic acid
which salt is in the forma water-sol uble, non-hhmrosconic solid to

i nprove the stability of a conposition conprising hydrogen peroxide or

ot her peroxygen-contai ni ng conpouno or gprecursor thereof. The use of a salt
of et hvl enedi am ne di succinic 10 conprising at nole equival ents of
nagne5|un19er mol e of ethylenﬁﬁlqglngtqk§gnghég gglq\@pyohﬁyytaa siin the
form of & watér-solcuble, “non- ygroscopic solid as a chera"ng agent an
antl-scala@&Dna&gmhal«N‘ég§£a¢e rﬁnmve@uMISQLHﬂf«Tmalﬁ&ﬂmﬁcgﬁﬁmﬂﬁ—of

et hyl enedi am ne di succinic acid conpri. S|ng at least 0.7 nole equlvalents
of magnesigmEmET” na?évé@p%?h9méhedﬁaﬁrne“ﬂrsucﬁrﬁic”%trﬁ Whi ch “sal't’ is in
t hs forn1Qf A ma ﬁr solublq(ngnuhygnp§gp|c §p|k@ﬂhnqabzqfdeb@ng@ntv
conp03|t|on he"use CE a salt of ethvlenedlanlne di succinic acid
conprlslngﬁﬁdeﬁmm,O,7 Hptelequnvaben$$w@féﬁagnésruﬂﬁbe@v#efé~of1”

et hyl enedi am ne di succinic_acid which. salgrls hnwthﬁ f orm of &na in

wat er - sol G5 Hoi-hygroscoprc™solid i1 oéf'sonal“care or c eanlng -

appl i cati opsirookhicEhe userofzaapaht caf Lehhyl-enedi=am nesdasicciar cor
conprising at l'east 0.7 nole eqU|vaIents of magnesi um_ per nol e of

et hvi enedizam ine: dissuccimi d6i4d-Whi chiPsal$@1s°%1 the for mnat er - sol ubl e,
non- hygroscocic solid in agricultural, applications such as in slug
Pellets, in herbicides, in foliar feeds, in nutrient feeds and in

hydr openi cs; . ith oo appl izcationscsucttias casstiaidisert aumﬂbxldaﬁt?“@)r in
medi cal appllcatlons 1015. The use of a saLpﬁQf et hy Lefngggn1pe or

di succi ni CEE A Toipri'si ngaat PeastC6“7Tﬁﬁt?%&ﬁﬂ%alents f“RragnesLum per
nol e of etﬁ/lgengdl ani-ne -di-suceiini-o acid-which sakt isiicn tdhelf orm of a

wat er - sol non- hygroscopic solid in pulp or Paper bleachlng ]
rhe form of a water—-soluple, non-hygroscopic sSo-_1G 1L PULp

or paper bleaching.
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