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Conposition The present invention relates to
conpositions conprising chelating agents, in

w@aooiocishar conpositions conprising a m xture PET/GB2008/050612
chelating agents. It also relates to nethods of
prepari ng such conpositions, and uses thereof. A well
known chel ati ng agent is 1-hydroxyethylidene -1, 1-
di phosphonic acid (HEDP) which is an effective
sequestrant of cal ci um aff®P™RAFISiIWm i ons. It has the
structure shown in figure 1 : Because it is such an
effective sequestrant, HEDP is w dely used. For
eXappleesinti sircommuoidry feladesn toaurmenyo andi @ut oratpcising

di shwashi ng_f or nul at.i ons.__Co rcially avail abl e HEDP

| §TSbT o AL 20T SEous Ty elddw Ui o PR STHE Comerising a
5 apprexiaabel ynel amiUgacidaress andTics dhisghl e BLi gl Cto methods

Anot her commonly used chel ating agent is

e? hyP epreaT afd neUal steEPas £t dei el (EDDS)sohi EReRa’tt he

structure shown in figure 2 :Figure 2 EDDS incl udes

two stereogenic centres and there are three possible

shewebdlsanews. cAcjartiinculeaydnt pref erhedroxyethylidene -1,1-

diphosphonic acid (HEDP) which is an effective sequestrant

of calcium and magnesium ions. It has the structure shown
in figure 1:
0,
\ _OH
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Figure 1
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Because 1t 1s such an effective sequestrant, HEDP 1is
widely used. For example, it is commonly found in laundry
and automatic dishwashing formulations. Commercially

available HEDP is sold as a viscous vyellow liquid

20 comprising approximately 60 wt$% active, and 1is highly

acidic.

Another commonly used chelating agent 1s ethylenediamine

disuccinic acid (EDDS) which has the structure shown i1n

25 figure 2:



configuration is [S, S ]-ethylenediam ne disuccinic
acid which is readily biodegradable. EDDS is an

webdoeoiisye chel ati ng agent of transition metal BCEHOB2008/050612
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heavy netals. Transition netals may cause particul ar
problems in conpositions contajning bl eaching agents
as they can cause deconposition of peroxygen species.
This may result in reduced bl eachi ng perfornance and
the creation of droxyl radicals which can cause

fi bre damage and jfeduced product stability. Thus it is
comon to add E to conpositions which include a

bl eachi ng aggpy, forNexanpl e |aundry detergent or

aut omati c di shwashi ng conpositions ., In thj|s
speci fication the ablhreviation "EDDS" is ufed to

denote the s tur omn/(h\(%%u¥ e sane
structure in whicf a nunber of The hydnogen at@hs have

succinate salts ig which 1, 2, 3 or of theygcid
groups have been neutralised or parti al
neutralised. One conmercially available matgrial is
trisodi um et hyl enedi am ne di succi nate. Al tRough this
conmpound can be prepared as a solid, the s@lid formis

very hygroscopic Figure 2

EDDS includes two stereogenic centres and there are three
possible Stereoisomers. A particularly preferred

configuration is [S,S]-ethylenediamine disuccinic acid

which is readily biodegradable.

EDDS is an effective chelating agent of transition metals
and heavy metals. Transition metals may cause particular
problems in compositions containing bleaching agents as
they can cause decomposition of peroxygen species. This
may result in reduced bleaching performance and the
creation of hydroxyl radicals which can cause fibre damage
and reduced product stability. Thus it 1s common to add
EDDS to compositions which include a bleaching agent, for

example laundry detergent or automatic dishwashing

compositions.

In this specification the abbreviation “EDDS” is used to
denote the structure shown 1in figure 2 and the same
structure in which a number of the hydrogen atoms have
been replaced. Thus EDDS may also be used to refer to

succinate salts in which 1, 2, 3 or 4 of the acid groups

have been neutralised or partially neutralised.



and rapidly absorbs water. The commercial product is
therefore supplied as an aqueous sol ution conpri sing

w0k ly3swei ght EDDS (expressed as free acid) ,POT/GBZ008/050612
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W % of the trisodiumsalt (including the counterion)

Anot her commerci al |y availablqgforn1of EDDS is the

tetra acid. This is provided as a powder which

contains 65 wt%solid [S, S ]_EDDS as an acid and

m%@%r o?O%m?g?hPiigatléﬁalF% fer, M@hehidt t héSabofgisodium

#P&ﬁg E&Hﬁﬁé%?& é‘cf‘%{é{cr abA?tH@&Sﬁ' E‘h§s%8§t§%§d can be

prob or formul ators e tetra acid can read
ber¢peoeporat ed snlmdgraM@la$0bnmpésrmlons‘asrythygroscoplc
avai l abl e a_ solid but has a sqlubilit n.water o .

j oY 6a§¢4%¥|??ﬁ?¥%% "e&S40i t abi 1% y P8 %eﬁgégﬁnprOJHCt S
| enagls yo o d sdbphwashidly appkibtabiuensolthe dr i sOfbMing 30%
salt is supplied as a liquid and thus can be difficult

tloy néasahe Eﬁashéﬁépéeéﬁédl@SmﬂﬂQQnﬂqu(J|Qko?bowb%e0f the

| 0L 05 51 b Qéﬁﬁ;%ﬁcﬂ}@[‘%{?‘:&@é“ §té‘£fo11§?en to use

autonmatic dis aundry ornmulations in the
forn1of a powder or conpressed pomder tabl et but there

o comerci ally_avail ahl ct h enabl e
TP aPEr Ll ab g St deran oM Ehe™ A re tetra

acid. This is provided as a powder which contains 65 wt%

solid [S,S] EDDS as an acid and water of crystallisation.

However, each of the above mentioned commercially
available materials presents problems for formulators.
The tetra acid can readily be incorporated into granular
compositions as it is available as a solid but has a
solubility 1n water of Jjust 0.3g/Kg 1limiting its
suitability for use in laundry and dishwashing
applications. The trisodium salt is supplied as a liquid
and thus can be difficult to measure and handle and is

difficult to incorporate into solid products.

Many consumers are keen to use automatic dishwashing or
laundry formulations in the form of a powder or compressed
powder tablet but there are no commercially available
products which enable readily water soluble solid forms of
EDDS to be incorporated directly 1into laundry or

dishwashing compositions.

At present formulators wishing to take advantage of the
properties of HEDP and EDDS in formulations must handle
two separate products wusually supplied as liguids and

incur high cost and energy penalties in removing water.



EDDS to be incorporated directly into | aundry or
di shwashi ng conpositions. At present fornulators

wownebiong4t o t ake advant age of the properties oPCHEBR08/050612
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and EDDS in formulations nust handle two separate

products usual Iy supplied as Ijquids and incur high

cost and energy penalties in renDV|ng wat er . The

i nventors have found a free flow ng solid conposition

cHipr L8VRETEDDSaNE HEDR AWM chres %e%lrw datéf composition

S@J;r%!?i?sﬂ@& &3P sbe, £ashk¥pgranulat ed. r‘%%%lqu‘ii/' %Eé’r dsoluble

fir aspect of the present invention there

provi ded lad edduty ofaduhydedxyet hylidene-1, 1-

di phosphonic acid and fromO0.5 to 10 nol es of

et hyl enedi am ne di succinic acid or a salt thereof per

n@&@oﬁﬁlﬂghyﬁr@xfﬁkﬁy|hgﬁé@t|ofltﬁépﬁﬂéﬁaﬁﬁi@n@@hﬂion there
wherein said adduct is in the formof a sol
Pkef ePabPy ovReeddddet ia344Ct heof or AT szdéow%hmlé@ﬁﬁ@ 1,1-

p&[%&é’#ﬁé&gﬁt %ngi BB@feffﬂ%M the pdduct may b%}oles of
eas ncor porated i nto a granul ar conp03|t|on e
E£tﬁyb®n©@n@min®fdih@caﬂmuctauny be prs&ﬂdedheneaﬁyper mole

SHELD) e QLT AL ISLA0LY 1o $nBI QNS L0:8, TohMein said

adduct 1s in the form of a solid.

Preferably the adduct is in the form of a free flowing

particulate material.

Preferably the adduct may be easily incorporated into a

granular composition.

The EDDS component of the adduct may be provided in any
suitable form. Preferably it is provided in a form which
is water soluble. Preferably the EDDS is present as a
metal salt, preferably as a salt of an alkali metal or
alkaline earth metal. Most preferably it is present as a

sodium salt.

Preferably the EDDS is present in the form of a sodium
salt comprising from 1 to 4 moles of sodium, more
preferably from 2.5 to 3.5 moles of sodium per mole of

EDDS.

Most preferably it is present as a compound having the
empirical formula of trisodium ethylenediamine

disuccinate.



is water soluble. Preferably the EDDS is present as a
netal salt, preferably as a salt of an alkali netal or

w@bdoaloiisel earth nmetal. Most preferably it i s prereBR008850612
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a sodiumsalt. Preferably the EDDS is present in the
formof a sodiumsalt conprising from1l to 4 noles of
sodium nore preferably from2.5 to 3.5 noles of

sodi um_per nole of EDDS. Most preferably it is present ,
asha ednpoundt habPn§itne éﬁﬁﬁﬁgcaﬁ tbPnbrgsent invention is

t%’%éﬁgw}m&t il enediaming disugabnat o¢. The adduct efbps  ang
the first aspect of the present invention iIs
pieber ablyiet heactacttirow tpreduwdt tdfe taddodi uns EDDS Bndwn but

HEDP. The exact, structure of the adduct is.not.known

bg% ¥ FLOvhdhght to beSalkaft %Fh%fh%?oﬁiﬁ?%Fh%?i%%mplex°
conpl ex. Preferably the adduct conprises at |east 0.7

nol es of EDDS or a salt thereof per nole of HEDP, nore

pFEP EPBBPYY at e eaSeuOt OCHBPESSCSTRE ABdGEt Opdymoles of EDDS

suj.t abl i p o] e f r
Thbr S0 her RBroCat MG, "Per cranbror Up TPa e o Ry At
ptefetabl y mplés. 7 noles, preferably up to 6 noles,

The adduct may suitably comprise up to 9 moles of EDDS or
a salt thereof per mole of HEDP, for example up to 8
moles, preferably up to 7 moles, preferably up to 6 moles,
more preferably up to 5, for example up to 4.5 moles,
preferably up to 4, and most preferably up to 3.5 moles of
EDDS per mole of HEDP.

The EDDS portion of the adduct of the present invention
may 1include any of the steroisomers. Thus 1t may be
selected from [R,R]-EDDS, [R,S]-EDDS, [S,S]-EDDS and any

combination thereof.

Preferably the EDDS is present in substantially the [S,S]-
form. Preferably at least 70%, more preferably at least

90% of the EDDS is of the [S,S] configuration.

Preferably the adduct of the present invention is not
hygroscopic under normal atmospheric conditions.
Preferably it absorbs less than 10% of its weight of water
upon exposure to standard atmospheric conditions for 96
hours, preferably less than 8% of its weight, preferably
less than 5% of its weight, more preferably less than 3%,
preferably less than 2%, and most preferably less than
1.5% of its weight. Preferably it absorbs less than 10%



nore preferably up to 5, for exanple up to 4.5 nol es,
preferably up to 4 , and nost preferably up to 3.5

wodes13il EDDS per nol e of HEDP. The EDDS por t POTYGBR008/050612
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t he adduct of the present invention may include any of

the steroisoners . Thus it may. be selected from[R R
]-EDDS, [R, S]-EDDS, [S, S ]- S and any conbi nati on
thereof. Preferably the EDDS is present in ,
stbstiant i al9ightthe OFS, "aFerf or At S Pr FE1AUBIEL attd ea§frospheric

0% o MPI & Pr ef Sr abl y qat, | east - 90% 81t he, EDDS 1§, ofgs
tge ?S, Snf confi gur at itygrﬁ. érgferablg the adduct of /= "°°°
thec peeslehy ilmsent toani /ot phygeosbodpi claarderhpor mad, most

at nospheric conditions, Preferably.it, absorbs |ess
CRERID9R b 1757 welght 250t er UpbA bxposure to
standard at nospheric conditions for 96 hours,

preferably less than 8% of its weight, preferablx | ess
t had Z06e¢ti 05 WePgRtCSABFelprenet abl Yreéssabhinngg, a water

p | ess than 2% d st ferably
t%]g%%??ﬂ%’yweléght %%f \A}aé{aesﬁpaf?gr gzggsur%towalteérs at  room
ateosphetice copdefeoabliont? ldames, T ef @bl yorespreferably

than 8% nore preferably |Iess than 7% preferably |ess
P 1SS 0G0 O b BH e aby Foss™t Haabd of ' t SCaRF gHSs - 9/Kg,
preferably at least 175 g/Kg, and most preferably at least
200 g/Kg.

The adduct may have a solubility of up to 600 g/Kg,
preferably up to 500 g/Kg, more preferably up to 400 g/Kg
and most preferably up to 350 g/Kg.

The above solubility wvalues refer to the weight of
succinate present 1in agqueous solution expressed as the

weight of equivalent ethylene diamine disuccinic acid.

According to a second aspect of the present invention,
there 1s provided a composition comprising an adduct of

the first aspect.

The composition may consist essentially of the adduct of
the first aspect or it may include one or more further
components. The composition of the second aspect may be a
solid composition or a liguid composition. It may be a
composition of any type in which EDDS and/or HEDP has
previously been used. In preferred embodiments the
composition 1s a laundry detergent composition or an

automatic dishwashing composition.



The adduct of the present invention preferably has a
water solubility of at least 10 g/Kg in water at room

wo eomIBiure, preferably at | east 50 g/ Kg, noreECT/GB2008/050612
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preferably at |east 100 g/ Kg, nore preferably at | east

150 g/ Kg, preferably at |east 175 g/Kg, and nost

preferably at |east 200 g/ Kg. The adduct may have a
solubility of up to 600 g/Kg, preferably up to 500

of K, FRIMRCDriefEt aBldy upSt 01800 P Kt @Y st @ particulate

Pheferably up Q0 35Q.0/ k0. The abovg sol ubp{ iy, yal uggyqer.

refer to the weight of succinate present in aqgueous

shl utroat expt esselte ascateo wei gt ofaequievalient the form of
et hyl ene dianigﬁ gisuccinic ackg. Acc&nding¥to A 114 £

SERVURLE 38Rt 61 Sthe Sresent® | Hvent fon FHEy £ s5011d Torm,
pr@ViEleds e CONPOSHA L ON- €OTPH1 S| PE] e AdEUREt OF 1 4 he

first aspect. The conposition nay consi st essentially

of the adduct of the first aspect or it may include

e ety o L R T Dot FER B e Quia
conposition. It nay be a conposition of any type in

m@édeED?gugggéorCEEBESQ%EODS of the ©present invention
preferably comprise from 0.01 to 20 wt%, more preferably
0.01 to 4 wt%, most preferably 0.1 to 1 wt% of a salt of

the first aspect.

Ligquid laundry compositions of the present invention
preferably comprise from 0.01 to 50 wt%, more preferably
0.1 to 20 wt%, most preferably 1 to 10 wt% of an adduct of

the first aspect.

Automatic dishwashing compositions of the present
invention preferably comprise 0.1 to 75 wt% of an adduct
of the first aspect, more preferably 1 to 50 wt% and most

preferably 2 to 25 wt%.

Laundry and dishwashing compositions of the present
invention preferably comprise further ingredients selected
from surfactants, builders, Dbleaches, bleach activators,
redeposition additives, dye transfer inhibitors, enzymes,

colorants and fragrances.

The provision of a single combined source of HEDP and EDDS
in solid form provides a considerable improvement in the
formulation possibilities for manufacturers of products

containing these materials. This is particularly valuable



previously been used. In preferred enbodi nents the
conposition is a laundry detergent conposition or an

wa@opdoomedskc di shwashi ng conposi tion. The conposi PCDOBREE/050612
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be in the formof a particulate material, for exanple

a free flowmng powder. Alternatively the conposition

may be in the formof conpressed tablets, or encased,
inliquid or solid form in the shell of water-soluble
polyneh$ c Grteridl . P ddonpasict i 64 Sk sheng gFamaPaitions.

COOPOSLL | 08th§9' 'c%nlp%‘é'lcy%n“sor%’é' B!LQBSwathH%e t\?w{ee5§@$pe of

i nvention preferab corrprl se tromO0.01 t

none pn:efsemablymﬂer&lmro Wt  emshp pe ef eh@blcym@pqsxiolon of
1 w%of a.salt of the flrst aspect.. . Liguid |aund y
cbiposFEPBAs *6P e More SR en%i%%e%%&%?aﬁwpo ition, a
COMPEh 5€g f raamdh Ok tan 50 awt Yagipeel phieker aldypdsdtionh 20r a
O W% nost preferably 1 to 10 wt % of an adduct of the
fPPEEoRZhett e ALPBRRET &1 e shwashi ng conposi tions of

the present invention preferably conprise 0.1 to 75

wt % of an adduct of the first aspect, nore preferably
1AtocoBdimgy %6 and hbstdpaepecabby 2htop2Bseh% invention there

is provided a method of preparing an adduct of the first

aspect.

Preferably the method of the third aspect involves mixing

a solution of a salt of EDDS with a solution of HEDP.

Preferably the salt is a sodium salt, more preferably

trisodium EDDS.

Preferably the method includes mixing concentrated agqueous
solutions of a salt of EDDS and HEDP. Suitably the salt
of EDDS 1is provided as an aqueous solution comprising from
20 to 50 wt%, more preferably 25 to 35 wt% EDDS (expressed
as EDDS free acid), and preferably the HEDP is provided as
an aqueous solution comprising from 50 to 80 wt%, more

preferably 55 to 65 wt% active.

Preferably no further water 1s added to the reaction

mixture in the method of the third aspect.

Preferably in the method of the third aspect a white solid
forms upon stirring the solution formed by admixture after

1 to 4 hours, for example after 2 hours.



Laundry and di shwashi ng conpositions of the present
i nvention preferably conprise further ingredients

w@aedoeoizsdl from surfactants, buil ders, bl eachespChiBami/ 050612
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activators, redeposition additives, dye transfer

i nhi bitors, enzynes, colorants, and fragrances. The
provi sion of a single conbined source of HEDP and EDDS
in solid form provi des a consi derable inprovenent in

the foPMASAIth PpbssPhi 1T topcwantractiupér yagfer may be
pf@ﬁ&&é 99@58'Qkﬂﬂmkﬂ@%@uﬂﬁ¥eEbakﬁoth%%ﬂfﬁed in the art,

particul arly valuablein the case of |aundry and

dif shwashimye cloaposing i onder Howgveed ptdesuronposi tions
are also within the scope of the present invention.
For exanple, the conposition of the second aspect nay

CORPI IS8 Serbl eacRidng iceNpaesirther, Arel,eaBknNdthe use of an
conposition, an agricultural conposition or a personal
cateuebnpésitioni i AEEordiRfEt ol PRPr Plaspéet wofyst hign which

pﬁﬁéﬁﬁt %B%ﬁ@&ggglth%&% 5%§“ogfdegD%S”EEEQQdy EDP have

preparing an adduct of the first aspect. Preferably
theemid hoty dbe¢heusddlr d aspect involves mxing a
solution of a salt of EDDS with a solution of HEDP
Preferably the salt is a sodiumsalt, nore preferably

The present invention provides the use of an adduct of the
first aspect as a chelating agent. It may be used as a
chelating agent for binding transition metals or alkaline
earth metals. Preferably the adduct of the first aspect
is used as a chelating agent in environments 1in which
transition metals and alkaline earth metals, especially

calcium, are found.

The present invention includes the use of an adduct of the
first aspect 1in detergent compositions, for example

laundry or automatic dishwashing compositions.

The present invention also includes the use of an adduct
of the first aspect in other applications, for example
agricultural applications (e.g. slug pellets, herbicides,
foliar feeds, nutrient feeds, hydroponics); pulp and
paper bleaching (including mechanical bleaching, chemical
bleaching, thermochemical bleaching, during both the Q-
stage and the P-stage); personal care applications (hair
care, creams) ; cleaning applications (household,
institutional and industrial}; 0oil field applications
(scale remover); metal cleaning applications (PCB,
electroless plating); as a biocide potentiator; in

medical applications (anti-poison, metal delivery); and in



10

15 The appropriate amount of a 37 wt%

20

trisodium EDDS. Preferably the nethod includes m xing

concentrated aqueous solutions of a salt of EDDS and
wWoRi0R018uwi t ably the salt of EDDS is provided aBCEHGB2008/050612

aqueous sol ution conprising from2 0 to 50 w% nore

preferably 25 to 35 w % EDDS (gxpressed as EDDS free

acid) , and preferably the HEDP is provided as an

aqueous solution conprising from50 to 80 w% nore

pfePer aBPYl352té 065wt %ct | ¥E2MPtef ePdbl ¥ noSFapthefer or

j ed to the reaction mxture in the nethod

ggﬁﬁ%%k§%?€g°aspect. Preferably in the nethod of the

third aspect a white solid forns upon stirring the

spl ution forne adm xture after 1.to 4 hours, for

i er 55 B aTHhE e TR dTod 8 Ot M 1 fonSideraple
5 aspecityessdual amat escavynbeagenmpyed usi ng nmet hods

known to those skilled in the art, for exanple heating

under reduced pressure. The present invention further

pf9¥i§§éﬁé9§ Eﬁ@eﬁﬁaﬁﬂ ﬁggycthfbéh?uﬁkﬁgk ééBQQEbEE by way
one of the ways in ic nown conmerci al sources o

EDDSt lan df of 1 HEDRy have- pieviedisé yabeeas used. The

present invention provides the use of an adduct of the

Example 1

The adducts detailed in table 1 were prepared according to
the following method.

aqueous solution of
trisodium EDDS was mixed with the stated amount of a 60

wt% aqueous solution of HEDP, with stirring.

25

In each case a white solid had formed after 2 hours. Any
residual water was removed under reduced pressure to
provide, in each case, a fine white powder.
Table 1 — Preparation of adducts
Example NasEDDS (as 37 wt% HEDP (as 60 wt% EDDS:HEDP Ratio
aqueous solution) aqueous solution)
Mass (qg) Moles Mass (qg) Moles
A 185.0 0.19 64.84 0.19 1:1
B 89.66 0.09 10.31 0.03 3:1
C 100.0 0.1 7.0 0.02 5:1
D 100.0 0.1 3.94 0.011 9:1




first aspect as a chelating agent. It may be used as a
chel ating agent for binding transition netals or

w@bdoaloiisel earth netals. Preferably the adduct pET/GBe008/050612
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first aspect is used as a chelating agent in

environnments in which transition netals and al kal i ne

earth netals, especially calcium are found. The

present invention includes the use of an adduct of the

fFxamPl@pect in detergent conpositions, for exanple

| aundry or automatic di shwashi ng conpositions. The

present invention also includes the use of an adduct

oTh¢hs01vbSIia$©ectniwabeheatappbmcaempasatﬁoﬁ exalrpkeHEDP-
Ilcatlons

PEhb e ool Pat <7 edetmhct rindhe SPaBasehyih obBAECST The

; c Prth@r angll papeva bl gachi ngr thngtudi ngsgesbanicak [s,s] EDDS
bl eachi ng, chem cal bl eachi ng, thernochem ca

b eachi S 1idur PRG Dot E he Qs agE: ahdl $afel Prlst agejubilities
éf»@n&étg%ﬁ@@puéf% useﬁﬁjrswfﬁ%%e%&m) :

eani ng applications stifutional and
|ndustr|al) oi | fleld applications (scale renover) ;

"EL2L cheantng appli cations (PCR el eetrol est PLAtL IR, ana
stirred overnight. The solution was filtered and the
filtrate analysed for EDDS content by HPLC. The solubility
values given in table 2 refer to the amount of free EDDS
or succinate ion present and are expressed as the weight

of equivalent ethylene diamine disuccinic acid.

Table 2 - Solubility of adducts

EDDS content of a
Example saturated solution

solubility (g/kg)

EDDS tetra acid 0.3
A 279
B 230
C 136
D 188

The results in table 2 show that the HEDP-EDDS adducts of
the present invention have a wvastly superior solubility

compared with the tetra acid form of EDDS.



medi cal

applications (anti-poison,
and i nfood applications,
W@ x3Isdnnt

d exanpl es.

met al

delivery) ;

for exanple as stabiliser or

The adduct of the first aspect BUCEGB2008/050612
finds considerable utility as an anti
The present

seal ant agent.
i nvention wl| ?/be further described by
way of the followng non-limte

The adducts detailed in table 1 were prepared

Exanple 1

xR Pg3to the fol | owi ng nethod. The appropriate

anmount of a 37 w % aqueous solution of trisodi um EDDS

was m xed with the stated anount of a 60 w % aqueous

sohmp 1 on oﬁﬁHEDPbaMtMBtﬂﬁiaimg wbmeeacht@as@ a athi tembient
solid had forned

i T

R

hour s.

pF%%?ﬁF@W%?;ﬁ
5 Cases ehéroerwhite peveerovdabtend. -
adduct skxanpl e 2 The solubilities in water at

% dua

e Fﬁ%E %% wgui the

Preparat|on of

room

tenperature of t he HEDPEDDS adducts were neasured and

COID

acid

?%63963 I d o?& %@% #E%%%%?

obfverystmdl i sati on)

Sol ubi |

ﬁgéyo§VQ;éQQ$§té§££? varied

as an acl
ities
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10 Table 3 - Appearance of adducts
Initial Appearance Appearance Appearance
Appearance after 24hr after 48hr after 72hr
A Free flowing Free flowing | Free flowing Free flowing
powder powder powder powder
B Free flowing Free flowing | Free flowing Free flowing
powder powder powder powder
C Free flowing Free flowing | Free flowing | Slightly sticky
powder powder powder solid
D Free flowing Free flowing Slightly Slightly sticky
powder powder sticky solid solid
NasEDDS Free flowing Sticky solid Very stick Very sticky
powder (2h) solid solid
Table 4a shows how samples of HEDP-EDDS increased 1in mass
15 over time and table 4b shows how a sample of trisodium

20

EDDS increased 1in mass over time.

Table 4a - Increase in mass over time of product

Compound % increase in mass
after 7 days
A 3.4
B 2.0
C 7.0
D 9.1




were determ ned using the follow ng nethod. An excess
of solid material was added to 5m of water and

watiwned4over ni ght. The solution was filtered POTGBR@®S/050612
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filtrate anal ysed for EDDS content by HPLC. The
solubility values given in tabke 2 refer to the anmpunt
of free EDDS or succinate ion present and are
expressed_as the wei ght of equival ent ethyl ene di am ne
di succifaPdeadbd- ?asrsaze-lsom95§|PV9roF19&deét§a:%%DS
results in table 2 show that the HEDP- EDDS adducts of
the present invention have a vastly superior

sol Chmpound conpPatrsdearetir rave |tetreredss th o) ¢fincrease in mass
EDDS. Exanpl e 3 Sanpiwes f thg nmat eftsal g wer e| St oraFde:at2h

aﬁgn? ']BS?EH fratut cyoﬁl%u' tte appearargee of—the ball}.ﬁl5d%b
and’ %e nasgfthereof were notjed over tine. Table 3

shows how t he appearance of the naterial varied over
time. Table 3 - Appearance of adducts_ Table 4a shows

hOWF s&fpVes B SHEDP- EBDY i et eaded i3 Huess ovér tlirepresent

and, L apl &, 4brshpusn hwra saaple of LrbsQdbuasERDSo1:id under
increased in mass over tine.

ambient conditions than trisodium EDDS.




Table 4a - Increase in mass over tinme of productTabl e
4b - Increase in mass over time of NasEDDS The above

wo eaaloid4show t hat the adducts of the present POWEBR008/050612
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are much nore stable to storage as a solid under

anbi ent conditions than trisodijumEDDS. Claims 1 . An

adduct of 1-hydroxyethylidene-I, 1-di phosphonic acid

and from0.5 to 10 nol es of ethyl enedi am ne di succinic
del¥BF a salt thereof per nole of

1- hydroxyet hyl i dene- 1 , 1-di phosphonic acid, wherein

said adduct is in the formof a solid. 2 . An adduct

atco”Adi rglduetclal M thwheeeiathheideueck, bfdiphosphonic acid

et hyl enedi api pe di succinic acid i s .,a sodi um salt . .
T egf ot 0 A0 il ot aPhg SOt TIee Do efhsuceinic
theigource ofaethmenedianpde dicsucchNi ¢-agHdok§ethylidene-
tri sodi um et hyl enedi am ne_di succi nate. 4 . An adduct

atcOT Y POt AMYC pRrELedi g EraPmSmiicclrds Gotls 1n the form

hygrosgcopi§. - 5 . An adduct according to any preceding
c?ai%w%ﬁp %'has a solubility of at least 10 g/Kg. 6 .

An adduct according to any preceding claimwhich is in
form fr flow n rti.cul rial.
t?? A% aégué% aggordgng %op%faﬁw ft%hgﬁgﬁn %he source of

ethylenediamine disuccinic acid is a sodium salt thereof.

3. An adduct according to claim 2 wherein the source of
ethylenediamine disuccinic acid is trisodium

ethylenediamine disuccinate.

4. An adduct according to any preceding claim which is not

hygroscopic.

5. An adduct according to any preceding claim which has a

solubility of at least 10 g/Kg.

6. An adduct according to any preceding claim which is in

the form of a free flowing particulate material.

7. A composition comprising an adduct as c¢laimed in any

preceding claim.

8. A composition as claimed in claim 7 which is a granular

composition.

9. A composition as claimed in claim 7 or claim 8 which is

a laundry detergent or automatic dishwashing composition.



7 . A conposition conprising an adduct as clainmed in
any preceding claim 8 . A conposition as clained in

w@b@vmi3sd4whi ch is a granul ar conposition . 9 .PE&I/GB2008/050612
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conposition as clainmed in claim7 or claim8 which is
a laundry detergent or automatic di shwashing
conposi tion.10. A nethod of preparing an adduct as

claimed in any of clains 1 to 6 which nethod invol ves
n Xi n§ BS$6OG iYn DICRAEHIY dF EBBSCH &F &£ 50MAd off ofny ©of

HrEﬁ’lméLll E_Qe(iuv?fﬁl&fl ﬁ@tﬁggu%véﬁvéé%ﬁ@%bn a%l?fmon of a

ai s as a chelating agent. . The use o
ctalmdl EDD%nwehhlaOﬁﬂbmtl®m MﬁlﬁhDPranS|t|on net al s
and al kaline earth netals are present. 13. The use of
an adduct as clainmed in any of clains 1 to 6 as an

ant | scakanke 34. afheddse tofaanladduct as €h@i ddcifims 1 to
any of clains 1 to 6 in any of agricultural

apphf cat Fonsat brear®heng- appl i cati ons, cl eaning
appl i cations, nedical applications or personal care
applications. 15. An adduct substantially as

he? ei rtief orsadesdr i bédiwi t hlr efer ente drorittvennexanplies. which

transition metals and alkaline earth metals are present.

13. The use of an adduct as claimed in any of claims 1 to

6 as an antiscalant.

14. The use of an adduct as claimed in any of claims 1 to
6 in any of agricultural applications, bleaching
applications, cleaning applications, medical applications

or personal care applications.

15. An adduct substantially as hereinbefore described with

reference to the examples.



