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‘HANDY CALCO-MAGNESIAN SUSPENSION”

The present invention relates to an aqueous cadmresian suspension,
comprising solid particles fitting the general falama Ca(OH)b Mg(OH).c MgO in an
agueous phase at a concentration greater thanuat #9200 g/kg, wherein a, b and ¢
represent mass fractions, the sum of which hasug yeom 90 to 100%, and an additive
which is simultaneously a viscosity reducer andiacosity increase moderator.

For many years, diverse attempts have been apioifecducing the amount of
water used in aqueous calco-magnesian suspensionsans of dispersants.

In the sense of the present invention, by the tesmsaqueous calco-magnesian
suspensions », is meant a suspension of solidcleartfitting the general formula a
Ca(OH}.b Mg(OH).c MgO in an aqueous phase at a concentrationegréetn or equal
to 200 g/kg, wherein a, b and c represent massdngg the sum of which has a value from
90 to 100%. The particles further contain from QL@8 as a mass fraction of material
which may of course contain impurities, i.e. phadegved from SiQ Al,Os FeOs,
MnO, ROs and/or SQ@, representing overall a few tens of grams pegkdm. These solid
particles may also contain as a material calciundeoxvhich would not have been
hydrated during slaking as well as calcium carb®@aCQ and/or magnesium carbonate
MgCG;, optionally combined in the form of dolomite. Linnailks will therefore form a
particular case of application when this is a sasjoa of slaked lime, i.e., a particular case
of the general formula, where the contents of Mg(ii MgO are low and considered as
impurities. The general formula above may alsonoiicated as a Ca(OpHh Mg(OH).c
MgO.d (wherein d has a value from 0 to 10% as ssifraction).

An agueous calco-magnesian suspension of thismgpebe obtained by slaking

quick lime, dolomitic quick lime, quick dolime or mixture of the latter with a much
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greater amount of water than the stoichiometricuarof water, i.e. than the one required
for obtaining powdery slaked (calcic or dolomitioyes or by mixing solid particles fitting
the general formula a Ca(OH) Mg(OH).c MgO in an aqueous phase, wherein a, b and ¢
represent mass fractions, the sum of which hatua t@m 90 to 100%.

Various parameters currently used give the possgilaf characterizing aqueous
calco-magnesian suspensions, the main being vigcsslid particle content, grain size of
these particles and reactivity of the solid pagsdji.e. the dissolution rate).

Viscosity is a determining property as to applmatiand handling (pumping,
conveyance in a conduit, ...) of the suspension. thigr purpose, experience gave the
possibility of establishing that the dynamic vistosf the suspension should be less than
2,000 mPa.s (US 5,616,283) and that it is desitabteot exceed a dynamic viscosity of
1,500 mPa.s (WO 2007110401).

Generally, viscosity increases when the solid mateoncentration increases and
when the size of the suspended particles decreases.

The reactivity of an aqueous calco-magnesian ssgp@nis determined by the
dissolution rates of the particles. It may be mesiy injecting a small amount of the
suspension in a large volume of demineralized watkis measurement, based on the
recording of the time-dependent change in the oty of the resulting liquid phase,
was developed for monitoring reactivity of lime ksilintended for softening of drinking
waters (v. Van Eckeren et al. Improved milk-of-liiee softening of drinking water: the
answer to the carry-over problem, in Aqua, 1994(%3 p. 1-10). More details on the
procedure for measuring this reactivity of lime kwil are available in 86.11.
« Determination of solubility index by conductivityof the standard EN 12485: 2010.

The reactivity of an aqueous calco-magnesian sggpels also determining for

any neutralization or precipitation operation.
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It is known that the solubilization rate of soliérficles of an aqueous calco-
magnesian suspension is all the faster since zbeo$ithe particles is small. Further, great
fineness of the particles generally reduces sedatien of the solid phase of the
suspension.

Generally, it is economically advantageous to e tbincrease the concentration
of the lime milk in order to reduce the transparsts and the size of the equipment
(storage tanks, pumps...).

The difficulty of reconciling low viscosity, highoacentration and reduction in the
size of the particles in suspension is understood.

Unfortunately, even if an agueous calco-magnesi@pession at a given instant
has a dynamic viscosity of less than 1,500 mHeedact remains that the viscosity of such
suspensions is known for not being stable and fibverencreasing over time, which
represents a major drawback for the uses from timent that their stirring becomes a
problem, and that they are difficult to convey sirtbey do not remain pumpable and
therefore risk blocking and damaging the storagktemsport equipment.

In order to solve these stability problems, therditure gives information for
example on concentrated aqueous calco-magnesipensiens, to which an additive is
added or for which the solid particles have beegisipally selected.

It is known how to improve the concentration ofdimmilk by adding a dispersant
agent, in the presence of a small amount of arimdkenetal hydroxide [US 5,616,283].
This preparation method gives the possibility ofagbng concentrations of more than
40% in dry material, with a dynamic viscosity osdethan 2,000 or even 1,000 mPa.s.
However, the use of dispersants is expensive aatnpatible with certain applications.

Increasing the solid phase concentration in th@engson is also known, while

limiting increase in viscosity by incorporatinglstal lime having a coarser particle size or
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by slaking quick lime under conditions promotingigrgrowth, for example by limiting
the increase in temperature during slaking, by ragldidditives such as sulfates, etc.
[BE-1006655, US 4,464,353]. Such lime milks ares lesactive, which limits the uses
thereof. Moreover, these suspensions settle mprdlyaif no dispersant is added.

An aqueous suspension based on lime or on a limgaond with controlled,
preferably low, viscosity is also known from docuthEP 1 663 869, in order to be able to
increase the solid material concentration and/aluce the size of the particles in
suspension, which has solid material particles ritavbefore their being suspended, a
specific surface area, determined according t@&E method, which is less than or equal
to 10 nf/g.

Other families of dispersants have been descriagch as derivatives of soluble
polysaccharides, of polyacrylates, of polyamines @fpolymers of the diallyl ammonium
chloride type (US 4,849,128, US 4,610,801).

Other dispersant polymers are also known from decuwsn EP 594 332,
EP 592 169 or further US 4,375,526.

More particularly, document WO2007110401 disclogbe possibility of
stabilizing lime milks by maintaining over timepW characteristics, (such as dynamic
viscosity, field stress or plastic viscosity) avdkes compatible with their use, their
application, their optimum handling over time. Aaliag to the teaching of this document,
this result is reached by adding one or severaltiagsl selected from carbohydrates or
certain of their derivatives, like those obtaingdolidization of these carbohydrates or by
hydrogenation of these carbohydrates.

The additives described in this document are marécplarly monosaccharides,

disaccharides, oligosaccharides and polysaccharides
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Aqueous suspensions of slaked lime with low viggpsitable during the storage
period are also known from document WO20060505§7cdmbination of a dispersant
based on glucose and on a polycarboxylate.

Unfortunately, these teachings, either require mlbgoation of additives or a
specific lime, or resort to additives in a largeoaimt and/or incompatible with certain
applications of lime milks, or the latter do nowvedahe expected stability of the viscosity
during a sulfficiently long period (one to severays).

In order to solve this problem, according to thespnt invention, an agueous
calco-magnesian suspension as mentioned is proeicEatding to the present invention
which initially therefore comprises an additive wahiis simultaneously a reducer of
viscosity and an agent for moderating increasesicogity, i.e. an additive which gives the
possibility of obtaining during making, an accepgatiscosity of less than 1,500 mPa.s,
preferably less than 1,200 mPa.s and which wikk dhe possibility of slowing down its
increase during the period for storing the aquaealiso-magnesian suspension and while
involving a reduced content of additive, which sitaieously is a viscosity reducer and a
viscosity increase moderator.

For this purpose, the aqueous calco-magnesianraispeaccording to the present
invention is characterized in that said additiveaiphosphonate or a phosphonic acid
selected from organophosphonic acids, either aantainitrogen or not, or salts thereof,
more particularly from the group consisting of aoalkylene polyphosphonic acids,
wherein the alkylene radical contains from 1 toc2@bon atoms, of hydroxyalkylidene
polyphosphonic acids, wherein the alkylidene rddicatains from 2 to 50 carbon atoms,
phosphono-alkanepolycarboxylic acids, wherein tkare group contains from 3 to 12

carbon atoms and wherein the molar ratio of thgl@lflosphonic acid radical to the
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carboxylic acid radical is in the range from 1:21td, derivatives thereof, such as salts
thereof, and mixtures thereof.

The agueous calco-magnesian suspension accordirthetgresent invention
therefore gives the possibility of obtaining higleemcentrations of solid particles than
those which may be obtained with a conventionahogktvhile maintaining viscosity at an
acceptable value in order to thereby obtain a Inil& which is easier to handle and to
store. The aqueous calco-magnesian suspensiondexrdo the present invention is
therefore fluid at a high concentration of solidtijgées, with a lesser provision of organic
materials than those provided by present solutielosdity is determined by measurement
of the viscosity. The term of fluid means that th&cosity is moderate, less than 1,500
mPa.s in particular less than or equal to 1,200.snPeeferably less than or equal to 1,000
mPa.s, and more preferentially less than or equa0® mPa.s, advantageously less than or
equal to 500 mPa.s.

The phosphonate or phosphonic acid present in gueocas calco-magnesian
suspension according to the present invention migtadlows moderation of the viscosity
of the agueous calco-magnesian suspension frestdyged but also gives the possibility
of acting as a brake on the increase of viscositiyng the storage period.

Therefore, according to the present invention, goeaus calco-magnesian
suspension highly concentrated in solid particley tme formulated following addition of
the phosphonate or of the phosphonic acid whileftterg from the two following effects,
l.e. action as a viscosity reducer and as a vigcosirease moderator over time.

In the sense of the present invention, by the teahs«<viscosity increase
moderator » is meant that the viscosity remains k&n or equal to 1,500 mPa.s,
preferably less than or equal to 1,200 mPa.s, aore preferentially less than or equal to

1,000 mPa.s, advantageously less than or equdlQarfPa.s, still more advantageously
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less than 500 mPa.s, after at least 2 weeks aigaownith or without stirring, preferably
after 1 month or more.

Phosphonates or phosphonic acids are typically amg agents, chelators,
polyfunctional agents which are active towards inetes.

By definition, they include at least one functiogabup PG in the form of an
acid or of its corresponding salt, bound to a carmm. The properties of phosphonates
notably result from the phosphorus-carbon bond.s&h@operties are a strong anionic
(negative) charge, great solubility in water, digbin aqueous systems under extreme
temperature and pH conditions and multiplicity ok tbonding sites. Phosphonates
therefore have several functionalities which imgrtive performance of aqueous systems,
le..

- inhibition of the formation of scale by a thresheftect,
- sequestration (complexation/chelation of metal)ions
- dispersion of the solid particles of the suspensimotably reduction of scale
deposits,
- inhibition of electrochemical corrosion.
Their functional properties allow the use of thagents in many fields.

In the sense of the present invention the terms« phosphonic acid » or
« phosphonate » encompass the acid as such, argatmjsalts or mixtures thereof, the
acid may be present in a form which is partly ¢altg neutralized, notably by an alkaline
compound such as NaOH or KOH. The concentratiophio$phonate or phosphonic acid,
whether the additive is in the partly or totallyutralized acid form, are expressed as
« active acid » concentrations.

It has been shown according to the present invetttiat the use of phosphonate or

phosphonic acid in calco-magnesian suspensions/saléo reduced additive content as
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compared with the additives typically used in thates of the art, which gives the

possibility of maintaining the properties of thelccamagnesian suspension and its
efficiency, on the one hand, and of reducing theDQ@hemical oxygen demand) and
TOC (total organic carbon) on the other hand aedefore the environmental impact of
the calco-magnesian suspensions used in certaicatmms, where regulatory constraints
limit the use of suspensions stabilized with mamiganic additives and therefore rich in
carbon, such as sugar and/or polymers, as the isase for the treatment of certain liquid
effluents. Further, the propensity of the additteebe adsorbed on a support, further
reduces the COD in applications where a liquiddsskeparation step is carried out by
retaining the major part of the additive in thadphase.

Moreover, according to the present invention, tfesgnce of the phosphonates or
of the phosphonic acid in calco-magnesian suspessitbows the latter to play its role of
an inhibitor of scaling (threshold effect), leaditm the reduction of precipitation of
calcium carbonate or sulfate. This effect givesgbssibility of increasing the maximum
calcium concentration from which scaling of the ipquent appears upon applying the
calco-magnesian suspension to the treatment odl l&ftiuents.

According to the present invention, it was surpghr observed that with the
phosphonate or phosphonic acid additive, it is iptesgo produce calco-magnesian
suspensions with limited viscosity and which esgccurb the increase of this viscosity
over time, or even reduce the viscosity during eage period, during the ripening
phenomenon of calco-magnesian suspensions. Anretjga according to the present
invention lies in the fact that the phosphonates tatally adsorbed on the particles of
Ca(OH) and/or of Mg(OH) which reduces ripening of the calco-magnesianenspn.
Hydrate particles are positively charged. Phosplesnaave strong anionic (negative)

charges. After neutralization of the Ca(Q@idarticles, additional amounts of phosphonates
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will reverse the charge. The negative charges efptiosphonate groups will repel each
other; which leads the patrticles to also repel ediolr, consequently reducing decantation
and the possibility of establishing an interactomtween them. Another advantage of the
suspensions according to the invention is therdfotegve less propensity to decantation.
Finally, when the fluidity of the calco-magnesiarsjgension is improved, the amount of
water may be reduced and its concentration and/éneness thereby increased.

Of course, according to the invention, it is prefde to have decantation as
reduced as possible over time, in order to keeguibpension as homogeneous as possible
without requiring subsequent stirring which oft@nces the calco-magnesian suspension
to be stored in a tank provided with a stirrer.

Finally, the preparation of lime milk from quickrle with slaking with water or
with an alkaline solution is known from document5dP96748. According to this
document, an additive based on carboxylic acidided, which may be from among other
mentioned additives, 2-phosphonobutane-1,2,4 lbrcatic acid in an amount from 1 to
30 g/metric ton of quick lime. However, no actudgbrmation may be inferred from this
document as to possible moderation of the incre@agscosity. The very small amounts of
additives applied are actuallg priori insufficient for obtaining calco-magnesian
suspensions of moderate viscosity according tpihgent invention.

In a preferred embodiment of the invention, saidgpimonate or phosphonic acid
comprises, in acid form, from 2 to 8, preferablgnfr 2 to 6 characteristic « phosphonic
acid » groups.

More particularly, said phosphonate or phosphoaid & selected from the group
consisting of aminotris(methylenephosphonic) ag&idNIP), of 1-hydroxyethylidene-1,1-
diphosphonic acid (HEDP), of ethylenediamine tes@hkethylenephosphonic) acid

(EDTMP), of hexamethylenediamine tetrakis(methymesphonic) acid (HDTMP), of
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diethylenetriamine pentakis(methylenephosphonic) id ac (DTPMP), of
(2-hydroxy)ethylamino-N,N-bis(methylenephosphorac)d (HEMPA), of 2-phosphono-
1,2,4-butanetricarboxylic acid (PBTC), of 6-amindnidroxyhexylene-N,N-diphosphonic
acid (neridronic acid), of N,N’-bis(3-aminopropyhglenediamine
hexakis(methylenephosphonic) acid, of bis(hexanhetiegriamine)
pentakis(methylenephosphonic) acid, of aminotrigiijienephosphonic) acid oxide,
derivatives thereof such as their salts of thextunes.

According to the present invention, said phospleoaphosphonic acid is present
at an active acid content greater than or equdl(8% by weight, preferably greater than
or equal to 0.1% by weight, more preferentiallyagee than or equal to 0.5% by weight
and in particular greater than or equal to 0.8%wbight, based on the total weight of said
solid particles.

Also, according to the present invention, said phosate or phosphonic acid is
present at an active acid content of less thagualdo 5% by weight, preferably less than
or equal to 3% by weight, more preferentially l#san or equal to 2% by weight and in
particular less than or equal to 1.5% by weighgsebaon the total weight of said solid
particles.

These concentrations of additives actually prowelet optimum. Actually, below
these concentrations, the moderating effect omttrease in viscosity is not sufficient on
the one hand. On the other hand, above these doatteams, a reduction in the viscosity is
always observed but the impact is reduced relgtiigelthe overcost of the addition of a
higher additive content. Let us recall that the@ahagnesian suspensions according to the
present invention have to remain economically cditiyee and that they do not typically

belong to chemical reagents with very high addddeva
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Advantageously, the concentration of said solidiglas in the aqueous phase is
greater than or equal to 300 g/kg and preferabatgr than or equal to 350 g/kg, more
preferentially greater than or equal to 400 g/kgparticular greater than or equal to 450
o/kg.

In a preferential embodiment of the present ingentisaid solid particles are
particles of slaked lime fitting the formula a C&{@b Mg(OH).c MgO wherein a is
greater than or equal to 90%, preferably greaten tr equal to 92%, and ever more
preferentially greater than or equal to 94% by Wweig

In an advantageous embodiment according to theemiresvention, said solid
particles have a specific surface area calculatedrding to the BET method comprised
between 4 and 25 m?/g.

In another just as advantageous embodiment, sdid garticles have a sd
measured by laser granulometry comprised betwee 20 um.

In the present invention, the dimensiqr(ai,above) represents the diameter of the
particles such that x%, (50% above) of the pasdiolethe distribution are of a smaller size.

It is preferable to have a calco-magnesian suspengi particular lime milk,
characterized by a fine grain size distributiongoymoting maintaining a suspension and
as long as possible and for simultaneously obtgibgtter chemical reactivity. In order to
ensure the grain size described, in certain emlmusn the aqueous calco-magnesian
suspensions according to the present invention lvéllsubject to a milling step and
optionally to a sifting step.

Other embodiments of the aqueous calco-magnesgpession are mentioned in
the appended claims.

The present invention also relates to a methodnfaking an aqueous calco-

magnesian suspension comprising formation of tlspeswsion of solid particles fitting a
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Ca(OH).b Mg(OH).c MgO wherein a, b and ¢ are mass fractions,uheaf which has a
value from 90 to 100% in a first aqueous phasa,ancentration greater than or equal to
200 g/kg of solid particles based on the weighthef suspension and an addition of an
additive which is simultaneously a viscosity redused viscosity increase moderator.

The method according to the invention is charamteriin that said additive is a
phosphonate or phosphonic acid selected from opiephonic acids, either containing
nitrogen or not, or salts thereof, more particylaifom the group consisting of
aminoalkylene polyphosphonic acids, wherein thglafie radical contains from 1 to 20
carbon atoms, of hydroxyalkylidene polyphosphomids wherein the alkylidene radical
contains from 2 to 50 carbon atoms, phosphono-afk@gcarboxylic acids, wherein the
alkane group contains from 3 to 12 carbon atoms vanerein the molar ratio of the
alkylphosphonic acid radical to the carboxylic a@dical is in the range from 1:2 to 1:4,
derivatives thereof, such as salts thereof, antuneix thereof.

In a particular embodiment according to the preseméntion, said step for
forming the suspension of solid particles comprasesixture of solid particles fitting the
general formula a Ca(OHp Mg(OH).c MgO wherein a, b and ¢ are mass fractions, the
sum of which has a value from 90 to 100% with $@sil aqueous phase and therefore for
example corresponds to a suspension of powdengdlaine solid particles with an
agueous phase or to a mixture of a powdery solaseltomprising the slaked lime
particles with an aqueous phase.

In an alternative of the method according to tveimion, said step for forming the
suspension of solid particles comprises a stegiliaing a concentrated suspension of said
solid particles or a concentrated slurry of saiggmarticles with said first agueous phase

and therefore for example corresponds to the scemduerein a calcic or dolomitic lime
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milk would be used for forming the calco-magnesmuspension according to the
invention.

In a further alternative according to the presewneition, said step for forming the
suspension of solid particles comprises a stegléing quick lime, optionally dolomitic
quick lime or quick dolime with said first aquequisase with the obtaining of the aqueous
calco-magnesian suspension of solid particlesdjitthe general formula a Ca(QHb)
Mg(OH),.c MgO wherein a, b and ¢ are mass fractions,uhed which has a value from
90 to 100%. In this specific case, the calco-magnesuspension according to the
invention is the direct result of slaking of a duammpound, for example quick lime with
an agueous phase.

Advantageously, said addition of said phosphonafghosphonic acid takes place
at said first aqueous phase, before, during or &fteming said suspension of solid
particles.

Said additive which is simultaneously a viscoségiucer and a viscosity increase
moderator in the form of a phosphonate or a phasplazid is therefore, in a preferential
embodiment, added to the first aqueous phase tohwhill be added the particles of
slaked lime, to the first agueous slaking phasthddirst aqueous dilution phase or further
to the calco-magnesian suspension formed accotalithg invention.

In an alternative according to the present inventisaid phosphonate or
phosphonic acid is added to the quick lime or delito the solid particles fitting the
general formula a Ca(OHp Mg(OH).c MgO wherein a, b and ¢ are mass fractions, the
sum of which has a value from 90 to 100% or furtieesaid concentrated suspension or

concentrated slurry of said solid particles.
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In a particular embodiment of the method accordmghe present invention, the
pH of the first agueous phase is adjusted pri@diding phosphonate or phosphonic acid
S0 as to guarantee total solubility of the latter.

In another particular embodiment of the method @ting to the invention, said
phosphonate or phosphonic acid is added as a@oltisuspension in a second aqueous
phase.

Advantageously, the pH of the second aqueous pisas€éjusted prior to the
addition of phosphonate or phosphonic acid, so gsiarantee total solubility of the latter,
in particular by means of a basic additive, inipatar NaOH, KOH, NHOH and the like.

In another alternative according to the inventisaid phosphonates is added in
solid form, in particular in acid form or in sattrim.

Advantageously, according to the invention, saidsphonate or phosphonic acid
comprises in the form of an acid from 2 to 8, &y from 2 to 6 « phosphonic acid »
characteristic groups.

More particularly, said phosphonate or phosphoaid & selected from the group
consisting of aminotris(methylenephosphonic) ag&idNIP), of 1-hydroxyethylidene-1,1-
diphosphonic acid (HEDP), of ethylenediamine tes@hkethylenephosphonic) acid
(EDTMP), of hexamethylenediamine tetrakis(methymesphonic) acid (HDTMP), of
diethylenetriamine pentakis(methylenephosphonic) id ac (DTPMP), of
(2-hydroxy)ethylamino-N,N-bis(methylenephosphorac)d (HEMPA), of 2-phosphono-
1,2,4-butanetricarboxylic acid (PBTC), of 6-amindnidroxyhexylene-N,N-diphosphonic
acid (neridronic acid), of N,N’-bis(3-aminopropyhglenediamine
hexakis(methylenephosphonic) acid, of bis(hexanhetiegriamine)
pentakis(methylenephosphonic) acid, of aminotrigiijienephosphonic) acid oxide,

derivatives thereof such as salts thereof and na@gtthereof.
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More particularly, said phosphonate or phosphomici as an aminoalkylene
polyphosphonic acid wherein the alkylene radicailtams from 1 to 12 carbon atoms, a
hydroxyalkylene phosphonic acid wherein the alkgleadical contains from 2 to 12
carbon atoms and 2 groups of phosphonic acidsibefuone or several phosphono-alkane
polycarboxylic acids wherein the alkane group dostdrom 4 to 8 carbon atoms and
wherein the molar ratio of the methylphosphonid aadical to the carboxylic acid radical
is in the range from 1:2 to 1:4.

In a preferential embodiment, said phosphonatéhosghonic acid is added at an
active acid content greater than or equal to 0.05%veight, preferably greater than or
equal to 0.1% by weight, more preferentially greéttan or equal to 0.5% by weight and
in particular greater than or equal to 0.8% by Wweigased on the total weight of the solid
particles.

Also, said phosphonate or phosphonic acid is ptestean active acid content of
less than or equal to 5% by weight, preferably thas or equal to 3% by weight, more
preferentially less than or equal to 2% by weighd & particular less than or equal to
1.5% by weight, based on the total weight of tHel grticles.

Advantageously, the concentration of the solidigas in the aqueous phase is
greater than or equal to 300 g/kg and preferabdatgr than or equal to 350 g/kg, more
preferentially greater than or equal to 400 g/kgparticular greater than or equal to 450
o/kg.

In a particular aspect of the present inventiorg tftained calco-magnesian
suspension is deagglomerated in a wet milling nmechi order to reach the desired grain
size. It was also surprisingly observed that agogrtb the present invention, the additive
not only had the aim of reducing the viscosity aidslowing down the increase in

viscosity over time, but it has an additional adage in that it further improves the
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incorporation of hydrate (wetting of the hydrate)ridg the preparation of the calco-
magnesian suspension by mixture with the aqueoasephnd acts as a milling agent
during wet milling.

Other embodiments of the method according to thesgmt invention are
mentioned in the appended claims.

The present invention also relates to a use ofbagstonate or phosphonic acid as
an agent which is simultaneously a viscosity redace a viscosity increase moderator of
an aqueous calco-magnesian suspension comprislith peoticles fitting the general
formula a Ca(OH)b Mg(OH).c MgO wherein a, b and ¢ are mass fractions, uhe &f
which has a value from 90 to 100%, suspended iacareous phase at a concentration
greater than or equal to 200 g of solid particlgstk suspension, said phosphonate or
phosphonic acid being selected from organophosplammis, either containing nitrogen or
not, or salts thereof, more particularly from theup consisting of aminoalkylene
polyphosphonic acids, wherein the alkylene radicatains from 1 to 20 carbon atoms, of
hydroxyalkylidene polyphosphonic acids, wherein dfig/lidene radical contains from 2
to 50 carbon atoms, of phosphono alkanepolycarimagids, wherein the alkane group
contains from 3 to 12 carbon atoms and whereimtbkar ratio of the alkyl phosphonic
radical to the carboxylic acid radical is in thaga from 1:2 to 1:4, derivatives thereof,
such as salts thereof and mixtures thereof.

Preferably, said phosphonate or phosphonic acigdses in the form of an acid
from 2 to 8, preferably from 2 to 6 « phosphoniiclaccharacteristic groups.

More particularly, said phosphonate or phosphoaid & selected from the group
consisting of aminotris(methylenephosphonic) ag&idNIP), of 1-hydroxyethylidene-1,1-
diphosphonic acid (HEDP), of ethylenediamine tes@hkethylenephosphonic) acid

(EDTMP), of hexamethylenediamine tetrakis(methydmesphonic) acid (HDTMP), of
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diethylenetriamine pentakis(methylenephosphonic) id ac (DTPMP), of
(2-hydroxy)ethylamino-N,N-bis(methylenephosphorac)d (HEMPA), of 2-phosphono-
1,2,4-butanetricarboxylic acid (PBTC), of 6-amindnidroxyhexylene-N,N-diphosphonic
acid (neridronic acid), of N,N’-bis(3-aminopropyhglenediamine
hexakis(methylenephosphonic) acid, of bis(hexanhetiegriamine)
pentakis(methylenephosphonic) acid, of aminotrigiijienephosphonic) acid oxide,
derivatives thereof such as salts thereof and m@gtthereof.

In a preferential use according to the inventiaigd hosphonate or phosphonic
acid is present in an active acid content gredtan tor equal to 0.05% by weight,
preferably greater than or equal to 0.1% by weigidre preferentially greater than or
equal to 0.5% by weight and in particular greatantor equal to 0.8% by weight, based
on the total weight of the solid particles.

Also, said phosphonate or phosphonic acid is ptestean active acid content of
less than or equal to 5% by weight, preferably thas or equal to 3% by weight, more
preferentially less than or equal to 2% by weighd & particular less than or equal to
1.5% by weight, based on the total weight of tHl grticles.

Advantageously, the concentration of solid partidéthe aqueous phase is greater
than or equal to 300 g/kg and preferably greatan tbr equal to 350 g/kg, more
preferentially greater than or equal to 400 g/kgparticular greater than or equal to 450
o/kg.

The present invention also relates to a use obaptonates or phosphonic acid as
a reducing additive of the decantation of an agsiecalco-magnesian suspension
comprising solid particles fitting the general fadam a Ca(OH)b Mg(OH).c MgO
wherein a, b and ¢ are mass fraction, the sum afhaes a value from 90 to 100%, in

suspension in an aqueous phase at a concentreg@eigthan or equal to 200 g/kg.
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The invention will be better described and undexton the light of the examples
given hereafter, in a non-limiting way. In Exampleso 3 and 6 to 9, the lime milks are
prepared in the laboratory. In Examples 4, 5 anth@lime milks are made industrially.

Example 1.- The use of phosphonates for improvingability of suspensions of
lime milk

Milk of lime (MoL) suspensions are prepared acawgdio the following process
during a test on a laboratory scale.

The phosphonate is first diluted in a 1 dm3 comtiafilled with distribution water
and equipped with a stirrer provided with a mohiith 4 blades. All the water required for
making the milk of lime is thus treated by the atidhosphonate.

A dry hydrate stemming from an industrial productsite (slaked lime) containing
95.9% of calcium hydroxide is then gradually adtiedhe mixture with stirring at 300
rpm. After 10 minutes of stirring, the milk of lime transferred into a container and stored
at 20°C for a predetermined period of time rangipdo 1 month.

The concentration of hydrate (of solid material)thie suspension is of 45% by
weight and the specific surface area measured @dnogoto the BET method by using an
apparatus of the Micromeritics Tristar brand afegasing at 190°C is &fg.

The grain size curve, measured by granulometry witaser with the Beckman
Coulter LS 13 320 apparatus leads to the followiaiz

Cio0=92 pm
og = 54 pm
Gos =42 pm
Goo =27 pm
Oso=2.1um

d25 =13 pm.
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The different tested phosphonates are the following

1. methylene amino-tris-phosphonic acid known under dhronym of
ATMP and marketed by Zschimmer and Schwarz, irfidhva of a 50% active acid
solution, designated as APS5.

2. methylene diethylenetriamine pentaphosphonic aomiMa under the
name of DTPMP and marketed by Zschimmer and Schwadhe form of a partly
neutralized solution in the form of a 52% activedasodium salt, designated as
D5012.

3. phosphonobutane-tricarboxylic acid known under #oeonym of
PBTC and marketed by Zschimmer and Schwarz indhm of a 50% active acid
solution, designated as P50.

4. 6-amino-1-hydroxyhexylidene diphosphonic acid knowmder the
name of neridronic acid marketed by Rhodia as adpow

5. N,N’-bis-(3-aminopropyl)-ethylene diamine hexamé{plyosphonic
acid marketed by Thermphos in the form of a 30%eactcid solution designated
as D2086.

In this example, the proportion of phosphonategesdrom 0.15 to 1% expressed
in active acid based on the weight of the hydrsigkéd lime). The viscosity expressed in
mPa.s is measured at 20°C with a Brookfield DWUlkra rheometer using an LV mobile
rotating at 100 rpm. Mobile No.61 is used for acessty ranging up to 60 mPa.s; mobile
No. 62 for viscosities between 60 and 300 mPa.gilexdlo. 63 for up to 1,200 mPa.s.
Mobile No. 64 allows measurements up to 6,000 mPwever, beyond a certain value,
the measurement is often unstable. For this redlsermeasurement is not systematically
conducted for viscosities above 1,200 mPa.s. Téeosity is measured on the lime milk

suspension 1 hour after production (fresh prodact) after 1, 2-3 and 4 weeks. Before
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each measurement, the milk of lime is homogenizechéchanical stirring. In the absence
of an additive, the viscosity of such an milk ohdé with 45% of solid material is greater
than 3,000 mPa.s, which is a too high viscosityedbr being accurately measured. The

results with the additives according to the inv@mtare indicated in Table 1.
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Table 1.- Milk of lime viscosity at 450 g/kg of sad material, treated with

different additives according to the invention

Active Viscosity in mPa.s

acid in 1 2 3 4

% fresh| week weeks weeks weeks

0.25 1500
ATMP 0.5 1380
1 440 880 1500

0.26 1900 | >1200

DTPMP 0.52 750 | >1200
1.04 150 140 140 200 200
0.25 2070

PBTC 0.5 1500
1 410 480 540 630 660

0.15 400 1150 1590 1650 1900

0.25 190 880 1140 1280 1400
Neridronic acid

0.5 22 660 650 640 650
1 65 60 55 50 955
N,N’bis-(3- 0.15 570 795 910 950 1100
aminopropyl) 0.3 470 670 770 840 870
ethylene diamine
hexamethyl- 0.6 200 415 610 600 600

phosphonic acid
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As this may be seen from the above table, thainiiscosity (fresh MoL) of the milk
of lime according to the invention is less thargual to 1,500 mPa.s in every case as soon as
an addition of 0.5% of active acid is performed: Fost phosphonates, a smaller addition is
even sufficient. Except for ATMP, the viscosity dagot increase much over time from a
dosage of 1% of active acid, or even less. Withat%dditive, in at least certain cases, it is
possible to obtain a viscosity after 2 weeks o lib&n or equal to 1,500 mPa.s, sometimes
greatly lower. Certain additives added at 1% ghesossibility of not exceeding 200 mPa.s
after 4 weeks.

The efficiency of the phosphonates is then compaiidd saccharose and a polymer
(Tech 646 available from Chryso) as well as thembinations according to the prior art.
These additives are typically known to one skiliedhe art for fluidifying milk of lime.
Saccharose is added in the same way as the phasphamle the polymer is added onto the
milled suspension. When saccharose is combinedanitblymer, the amount of additives to
be added is reduced.

Surprisingly, with the phosphonate alone like ia tase of DTPMP it is possible to
obtain a more fluid milk of lime at lower dosestritithe additives of the prior art but also with
less increase in viscosity over time. Thus, the flwoperties of the obtained milk of lime by
adding 1% of DTPMP are notably compared with thosan milk of lime obtained with

1.5% of saccharose. The results are indicatedbleTa
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Table 2.- Milk of lime viscosity at 450g/kg of sall material, treated with different

additives according to the prior art

% % Viscosity in mPa.s

saccharosqd Tech

646 | fresh 1 week 2 weeks 3 weeks 4 week$

0.75 450 570 590 590 600

15 330 370 360 350 345

0.4 | 850 1750

0.8 | 165 410 790 950 >1000

0.75 0.4 | 100 235 370 360 320

Example 2.- The use of DTPMP and/or of neridronic acid for improving the
stability of lime milk suspensions — case of wet fting

Lime milk suspensions were prepared according ¢oftflowing process during a
pilot test. The phosphonate is first diluted inCadin® container filled with distribution water
and equipped with a stirrer of the anchor type.tAd water required for making the milk of
lime is thus added with phosphonate.

A dry hydrate of industrial origin (slaked lime)ntaining about 95% of calcium
hydroxide is then gradually added to the mixturestaying at 150 rpm. After 30 minutes of
stirring, the milk of lime is transferred into atwwrilling machine equipped with glass beads.

After deagglomeration, the milk of lime is mixed Hi0 rpm for 10 mins and then
poured into a container and stored for a predeteunperiod of time which may range up to

1 month at 20°C. The hydrate (dry material) conitetite lime milk is of 45% by weight.
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The grain size curve of the original slaked limeasweed by laser granulometery with
the Beckman Coulter LS 13 320 apparatus leadsttotlowing data
O100= 257 pm
Oog =121 um
tos =81 pm
too =58 pm
O50=9.3 um
Ops=2.8 um.

The specific surface area of the hydrate, analipgetitrogen absorption according to
the BET method by using a Micromeritics TRISTAR, 6stf/g. The throughput of the
milling machine is adjusted so as to obtairs@fitbm 2.5 to 2.7 um. The typical grain size
after wet milling is the following:

Cioo=31 pm
Oog =11 pum

Oos = 8.7 um
Ooo=7.3 um
Os0=2.5um
Oos=1.4 pum.

It is not possible to produce a lime milk with 4%$%solid material with an average
diameter of 2.5 um without any additive. The milklime would block the wet milling
machine.

The decantation kinetics are measured in % of sapant liquid (lime water)
relatively to the total volume after resting at @ddr 1, 2, 3 and 4 weeks. The supernatant is

delimited by the boundary between the suspensidnhanlime water solution.
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The viscosity and decantation results are respgtpresent in Tables 3 and 3bis.

Table 3.- Milk of lime viscosity at 450g/kg of sall, treated with additives according to

the invention after wet milling

Viscosity in mPa.s
Active acid in %
fresh 1 week 2 weeks 3 weeks 4 weeks

0.52 950 1050 1150 1200 1200
DTPMP 0.78 590 420 400 385 395

1.04 365 260 245 240 230
Neridronic |0.25 | 2100 2500 2750 3000 2850
acid 0.75 78 56 62 68 80

Table 3 bis.- Milk of lime decantation at 450g/kg bsolid, treated with DTMP according

to the invention after wet milling

Active acid in % Decantation (% of supernatantiticat rest)
1 week 2 weeks 3 weeks 4 weeks
0.52 11 16 18 19
DTPMP 0.78 7 14 18 18
1.04 2 3 4 7

As soon as the dose of additive is greater thamgaal to 0.5% of active acid, the
10 viscosity is less than or equal to 1,200 mPa.s aften 4 weeks and does not increase much

or even decreases over time relatively to thealniiscosity. From 0.75% of active acid, the 4
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week viscosity is less than or equal to 400 mRa.€ven considerably lower. It is even
possible to obtain with 0.75% of neridronic acidvadue of 78 mPa.s on a fresh product
without the latter significantly changing after bmth of storage.
The efficiency of the phosphonates is compared satitharose and a polymer (Tech
646 from Chryso) as well as their combinations itk Example 1 and the results are shown

in Tables 4 and 4bis, respectively.

Table 4.- Milk of lime viscosity at 450g/kg of sall, treated with additives according to

the prior art after wet milling

Saccha- [Tech Viscosity in mPa.s
rose % 646 % |fresh | 1 week 2 weeks 3 weeks 4 weeks
0.7 0.26 | 360 1980 2130 2200 2400
0.7 040 | 290 1600 1700 1890 2000
1 0.40 | 190 480 820 860 880
1 0.66 | 135 340 560 620 625
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Table 4 bis.- Milk of lime Decantation at 450g/kg bsolid, treated according to the prior

27

art after wet milling

Saccha- |Tech |Decantation (% of supernatant liquid at rest)
rose % |646 % |1 week 2 weeks 3 weeks 4 weeks
0.7 0.26 4 4 4 4
0.7 0.40 4 4 5 5
1 0.40 7 9 10 11
1 0.66 9 9 11 11

Surprisingly, the phosphonates are much better ratmis of the increase in
viscosity over time than the combinations knowthis day. It is seen that neridronic acid at
0.75% content is significantly better than the coration of 1% of saccharose + 0.66% of
Tech 646. The same applies for DTPMP after one wéstorage or more.

As regards decantation, comparison of Tables 3, @bithe one hand and 4, 4bis on
the other hand shows:

- that with saccharose + Tech 646 polymer (pridy, any dosage increase of
additives is accompanied by a reduction in visgobitit on the contrary causes an
undesirablencrease in decantation.

- that with DTPMP (according to the invention), aagditive dosage increase is
accompanied by a reduction in viscosity and favieredxluction in decantation.

Example 3.- The use of DTPMP (in the D5012 form atschimmer and Schwarz)
for improving the fluidity of lime milk suspensions— case of slaked limes with different

particle size distributions.
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Example 1 is reproduced except for the fact thatttivee tested hydrates, also of
industrial origin (slaked limes) have the followidigaracteristics.
The specific surface area analyzed by nitrogen rpbsn according to the BET
method using a Micromeritics Tristar is 18/gn
The grain size curve, measured by laser granulgmeth the Beckman Coulter LS

13 320 apparatus leads to the data shown in Table 5

Table 5.- Grain size distribution of 3 industrial $aked limes used for preparing milk of

lime

Size of the

Hydrate 1 (fine) | Hydrate 2 (medium) Hydrate 3 (seqr
particles
(0 1%) 194 um 257 um 257 um
dos 73 um 129 ym 137 um
dos 53 um 92 um 113 um
doo 29.7 68 um 89 um
dso 5.3 um 6.5 um 12.2 ym
dos 2.8 um 2.8 um 2.8 um

The dry hydrate contains about 95% of calcium hyde The amounts of D5012 are
respectively 0.25; 0.5; 1 and 4.5% expressed innoexrtial product, which means that the
amount of active ingredient expressed in activd &cD.13, 0.26; 0.52 and 2.34% expressed
relatively to the weight of the hydrate. The hydrabntent is 40% by weight. The results of

flow properties are indicated in Table 6 for valeaD TPMP contents.
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Table 6.- Milk of lime viscosity at 400g/kg of limel, 2 or 3 of Table 5, treated with

DTMP according to the invention

Active acid Viscosity in mPa.s
Hydrate in %
fresh | 1 week 2 weeks 3 weeks 4 weeks
1 0 1100 2200 2500 2600 3000
1 0.13 370 600 650 860 1200
1 0.26 310 560 600 550 630
1 0.52 260 425 470 475 505
2 0 370 970 1150 1250 1350
2 0.13 150 225 240 285 330
2 0.26 115 190 200 215 240
2 0.52 85 135 150 165 200
3 0 265 540 725 860 1300
3 0.13 125 190 210 220 235
3 0.26 90 140 160 170 190
3 0.52 65 100 115 125 150

For the 3 slaked limes, the suspensions have atdeptiscosities even after 4 weeks
5 from a 0.13% dosage of active acid. Viscositie®Wwell00 mPa.s, sometimes considerably
below, are obtained in the case of the last twkesldimes, quasi without any change over

time.
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The efficiency of D5012 is then compared with satcke. The obtained flow data are

shown in Table 7.

Table 7.- Milk of lime viscosity at 400g/kg of limel, 2 or 3 of Table 5, treated according

5 to the prior art
Saccha-
Hydrate rose Viscosity in mPa.s
in % fresh| 1 weeks 2 weekg 3 weeks 4 wegks

1 0.25 300 1200 > 1200 > 1200 > 1200
1 0.5 240 750 650 710 820

1 1 220 435 390 405 540

2 0.25 100 270 295 340 380

2 0.5 80 140 140 160 180

2 1 65 100 100 105 120

3 0.25 83 110 120 135 160

3 0.5 70 90 95 110 120

3 1 50 65 70 75 80

It is seen that with DTMP it is possible to obtaimore fluid milk of lime at smaller
doses than with saccharose.
The efficiency of DTPMP is then tested in the aaiseore concentrated suspensions
10  (MoL) (450g/kg and 500g/kg) from hydrate No. 2. Tieained flow data are shown in Table

8.
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Table 8.- Milk of lime viscosity at 450g/kg and 50§kg of lime 2 of Table 5, treated

according to the invention

Solid | Active Viscosity in mPa.S
content
in % acid %9 fresh| 1 weeks 2 weeks 3 weekis 4 weeky
45 0.26 | 360 585 710 730 860
45 0.52 | 280 450 615 645 770
50 2.34| 680 1050 1280 1300 1380

The hydrate content varies from 45 to 50% by weiglstthis may be seen, D5012
with 0.26% of active material gives the possibilify maintaining an Milk of lime fluid at
45% by weight.

Milk of lime at 50% may even be contemplated whaaining a viscosity of less than
1,500 mPa.s after 4 weeks.

Example 4.- The use of DTPMP for improving the stallity of a milled

suspension of lime milk produced on an industrial cale.

A lime milk suspension according to the inventisrprepared industrially according
to the following process.

225 kg of D5012 (DTPMP marketed by Zschimmer anlawaez) are dissolved in a
stirred tank containing 13.5 m?3 of water.

After homogenization, 11.3 tons of hydrate wittow Ispecific surface area (&)

having an average diametepaf 6.7 um are gradually added for ¥2 an hour.
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The thereby obtained suspension with 45% of solatemal (hydrate) is then
deagglomerated in a wet milling machine until @alees aof 3.2 um and agd of less than

10 um. The results of the viscosity measuremeetstaswn in Table 9.

5  Table 9.- Viscosity of an industrial milk of lime & 450 g/kg of solid, treated with DTMP

according to the invention

% of
Active
active Viscosity in mPa.s
acid
acid
Fresh lday| 2days| 3days 5days 11 days
DTPMP | 1.04 520 410 390 375 350 350

It is seen just like in the tests on the laboratmgle (Example 2, Table 3) that the
viscosity drops over time. The viscosity valuesamasistent with the laboratory scale even if
10 the viscosity levels are a little higher than iraEple 2 for the same treatment.
The efficiency of DTPMP is compared with a suspamsif the prior art prepared in a
similar way but with saccharose and a polymer (Tatth from Chryso). The results of the

viscosity measurements are shown in Table 10.

15
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Table 10.- Viscosity of industrial milk of lime at405 g/kg of solid, treated according to

the prior art

Saccha-| Tech 646 Viscosity in mPa.s
rose
% % Freshh l1day 2days 3days 5 days 11 days

0.75 0.4 270 490 500 510 560 605

It is observed that the viscosity of a suspenstomiilated with 0.75% of saccharose
5 and 0.4% of polymer increases after 11 days frodt@ 605 mPa.s.
The same suspension made with 1.04% of DTPMP duihegsame period has its
viscosity decrease from 520 to 330 mPa.s.
By slowing down the increase in viscosity, or ebgmeducing viscosity, DTPMP has
the additional advantage of being able to tolesdtégher initial viscosity. This has the effect
10 of reducing the tendency to decantation.
Indeed, in the present state of the art, the Igteerally occurs within the first days
after production, i.e. when the viscosity is thedst.
The decrease in the viscosity of the lime milk otiere produced with DTPMP
therefore has the additional advantage of reduttiegtendency to decantation. On a fresh
15 product, the suspension prepared with DTPMP hagheehinitial viscosity than that of the
prior art, which will slow down the decantation &irts.
Example 5. The use of DTPMP for improving the stallity of a suspension with

average grain size of lime milk produced on an indstrial scale.
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40 tons of milk of lime (MoL) with 40% of solid mexial with 0.25% (expressed
relatively to the hydrate) of D5012 marketed byhfisener and Schwarz are produced from a
mixture of water and of the hydrate 2 with mediuairg size of Example 3, Table 5.
Unlike the corresponding laboratory test, the imdisime milk is maintained with

permanent stirring in its preparation tank. Thelltsf viscosities are shown in Table 11.

Table 11.- Milk of lime viscosity with 400g/kg ofime 2 of Table 5

Active % of
acid active Viscosity in mPa.s
acid
Fresh| 3 days 10 days 17 days 35 dayg
DTPMP | 0.13 200 200 260 330 450

It is seen that only 0.13% of DTPMP expressed erbtsis of the dry hydrate gives
the possibility of maintaining the viscosity at 48iPa.s after more than 1 month with
permanent stirring.

A sample left at rest during the same period hasasity of 310 mPa.s; i.e. a value
similar to the one obtained in Example 3, Tableénd) tests on a laboratory scale.

Example 6. Use of DTPMP for reducing the decantatio kinetics of a coarse
suspension of milk of lime.

The tests of Example 2 are reproduced with theqeerf measuring the decantation
kinetics in the case of the milk of lime after watling with 450g/kg of solid material.

The grain size curve measured by laser granulomethythe Beckman Coulter LS

13320 apparatus leads to the following data:
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D1oo=41 pm
Dgg= 13 pm
Dgs= 10 pm
Dgg= 8 um
Dsg= 2.6 um

Dys= 1.3 pnm.

35

The decantation kinetics is measured as a % ofrsafaat liquid based on the total

volume after resting at 20°C for 1 day, 1, 2, 3 dndeeks. The viscosity and decantation

results of the lime milks according to the inventiprepared with DTPMP, are shown in

Tables 12A and 12B. Table 12A shows the viscogisylts which are consistent with those

of Table 3.

Table 12 A.- Milk of lime viscosity at 450g/kg ofalid material treated with DTMP

according to the invention after wet milling

Active | % of active

Viscosity in mPa.s

acid acid
Fresh| 1 week 2 weeks 3 weeks 4 weeks
DTPMP 0.52 790 650 695 755 760
0.78 515 360 345 320 335
1.04 450 350 345 350 340
1.56 380 295 290 290 280
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Table 12 B.- Milk of lime decantation at 450g/kg o$olid treated with DTMP according

to the invention after wet milling

Active % of
Decantation (% of lime water at rest)
acid active acid
1 day 1 week 2 weeks 3 weeks 4 weeks

DTPMP 0.52 4 9 12 13 14

0.78 3 7 7 8 9

1.04 3 7 8 8 9

1.56 2 7 7 7 7

It is seen just like in Example 2, Table 3 thatréasing the DTPMP dosage
5 significantly reduces the viscosity but surprisingliso reduces the decantation kinetics.
This phenomenon is unexpected in the sense thatigmesity is known to one skilled
in the art as a factor increasing decantation.
Any reduction of decantation is appreciated by fihal user in the sense that it
reduces the stirring needs, further allows stomagenall packagings, facilitates resuspension

10 and causes less clogging of piping.

The efficiency of DTPMP is compared with a lime knélccording to the prior art,

prepared with saccharose and a polymer (Tech &6 €hryso). The results are shown in

Table 13A and B.

15
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Table 13 A.- Milk of lime viscosity at 450g/kg ofalid material prepared according to

the prior art

Saccha-| Tech
Viscosity in mPa.s

rose 646
% % Fresh 1 week 2 weeks 3 weeks 4 weegks
1 0.66 105 250 435 505 500

Table 13 B.- Milk of lime decantation at 450g/kg o$olid prepared according to the prior

5 art
Saccha- | Tech 646
Decantation (% of lime water at rest)
rose
% % 1 day 1week | 2weeks 3 weeks 4 weeks
1 0.66 5 14 15 15 15

It is seen that the lime milk produced initiallyttvDTPMP causes less decantation
than the one of the prior art.

Example 7. The use of DTPMP for improving the staltity of a suspension of lime

10  milk with medium grain size maintained at 45°C.

40% lime milk suspensions are produced from thedigd2 of Table 5, as described
in Example 3 in Table 6. These suspensions aredstaith stirring at 4, 20 and 45°C with the
purpose of measuring their ripening, for whichsiknown to one skilled in the art that it is
accelerated by temperature.

15 The results are shown in Table 14.
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Table 14. Influence of DTPMP on the ripening of a@% milk of lime stored at 45°C.

Active acid | % of active acid| Temperature Viscosity in mPa.s
in °C
Fresh | 4 weeks

0 4 330 635

0 20 1150

0 45 1500
DTPMP 0.26 4 130 305

0.26 20 195

0.26 45 260

It is seen that with 0.26% of DTPMP it is possitdemaintain the viscosity of the
suspension having ripened at 45°C well below 50@.mRfter 4 weeks while the same
suspension without any additive no longer has aagdable viscosity.

Example 8. The use of DTPMP for improving stabilityof a milled suspension of
lime milk maintained at 45°C.

The samples of Example 6 are subject to the sasha@dehose described in Example
7. The efficiency of DTPMP is compared with a limék according to the prior art prepared

with saccharose and a polymer (Tech 646 from Chryso
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Table 15. Influence of DTPMP on the ripening of a 8% milled milk of lime stored at

45°C.
Active % of active Temperature in °C| Viscosity in mPa.s
acid acid
Fresh | 4 weeks
DTPMP 0.52 4 665
0.52 20 725 765
0.52 45 1010
1.04 4 300
1.04 20 320 320
1.04 45 340
1.56 4 105
1.56 20 105 110
1.56 45 125

It is seen that the lime milk initially formulatedth 1.04% or 1.56% of DTPMP does
5 not age at 45°C; which is not the case with 1%actkarose and 0.6% of Tech 646 (Table

16).

10



Table 16. Influence of saccharose+polymer on thepening of a 45% milled milk of lime

40

stored at 45°C.

Saccharose %| Tech 6460 Temperature in °C ViscosityPa.s
Fresh | 4 weeks
1 0.66 4 400
1 0.66 20 410 455
1 0.66 45 610

Example 9. The use of ATMP and PBTC for suppressindecantation of a 45%

5 lime milk milled suspension.

Lime milk suspensions were prepared accordingg@tbcess of Example 2 by using

DTPMP, ATMP and PBTC.

The viscosity results are shown in Table 17.

As already illustrated in Example 1, Table 1, ATMRd PBTC are not the most

10 performing phosphonates in terms of efficiencyrémtucing viscosity.

On the other hand, at a suitable dosage, they ragoaglike DTPMP to slow down

the increase in viscosity or even reduce it oveeti

15
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Table 17: Influence of ATMP and of PBTC on the visasity of a suspension of lime milk,

finely milled with 45% of solid materials.

Active acid in % Viscosity in mPa.s
fresh 1 week 2 weeks 3 weeks 4 weeks
DTPMP 1.04 380 310 300 305 280
1.56 410 325 310 310 315
ATMP 1 870 765 740 730 735
1.75 1000 1015 965 955 925
PBTC 1 910 810 810 855 860
1.25 1060 975 960 975 970
ATMP+PBTC | 0.5% 840 810 795 800 810
each
0.62% | 860 825 830 820 830
each

By targeting a viscosity around 700 to 800 mPaesfeptly acceptable for handling
the suspension, it is possible to keep it at tellover time and prevent any decantation for

the milks treated with ATMP or PBTC, as shown bl€&l8.
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Table 18.: Influence of ATMP and of PBTC on the deantation of a finely milled lime

milk suspension with 45% of solid materials.

Decantation (% of supernatant liquid at rest)
Active acid in %
1 day 1 week 2 weeks 3 weeks
DTPMP 1.04 0.7 3.5 6.0 7.8
1.56 0.8 2.8 4 4.8
ATMP 1 0.1 0.3 0.3 0.5
1.75 0.1 0.1 0.5 0.8
PBTC 1 0.3 0.3 0.3 0.3
1.25 0.1 0.1 0.3 0.3
ATMP+PBTC | 0.5% each 0.5 0.5 0.5 0.5
0.62% 0.5 0.5 0.5 0.5
each

Here again, it is seen that the lime milk initigigrmulated with phosphonates does
not age; which is not the case with 1% of sacclkeasosl 0.6% of Tech 646 (Tables 19 and

20).
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Table 19: Influence of saccharose + polymer on thascosity of a finely milled milk of

lime suspension with 45% of solid materials.

Saccha- | Tech 646 Viscosity in mPa.s
rose % Fresh| 1week 2 weeks 3 weekis 4 weeks
%
1 0.66 95 145 200 250 275
1 0.26 240 455 725 820 860

It is observed that the suspension initially forated with saccharose+polymer

5 decants more rapidly, especially during the fiestsd
Table 20.: Influence of saccharose + polymer on thgecantation of a finely milled lime
milk suspension with 45% of solid materials.
Saccharose| Tech 646| Decantation (% of supernatant liquid at rest)
% % 1 day 1week 2 weeks 3 weeks
1 0.66 8.0 19 19 19
1 0.26 0.5 5 5 5
10 Surprisingly, while one skilled in the art agreeghwthe consideration that it is
impossible to prevent decantation of a lime milkiMP and PBTC a milk of lime ost
suppress any decantation of a finely milled 45% willime.
The suspension was introduced into graduated @rfindith a height of 35 cm, a
diameter of 6.5 cm. At regular intervals, the limék column was separated into 3 (high,
15 medium and low fraction). Each of the fractions wharacterized in terms of grain size,
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viscosity and dry extract. The results of the ctigr&zation of the milks of Tables 17 and 18
treated with ATMP + PBTC each with 0.5% of actiegdaare shown in Table 21.
It is seen that the suspension remains homogeniedasms of concentration, grain
size and viscosity through the whole column witlegght of 35 cm after 3 weeks of storage

5 atrest.

Table 21: Characterization of the fractions of suspnsions collected at different heights

after adding 0.5% of ATMP and 0.5% of PBTC

Laser granulometry Dry | Viscosity

leO dgg d95 dgo d50 d25 extract (m Pa.s)

Fresh product | (um) | (um) | (um)| (um) | (um) | (um) | (%)

43.7| 246 | 120 9.7 2.9 1.5 44.9 840

After 1 week

High fraction 43.7) 23.9| 115 93 2.8 1.4 4416 740

Central fraction 43.7 24.8 125 9B 219 1.4 451 408

Low fraction 43. 7] 24.4| 12.2 9.7 2.9 1.4 453 83(

After 3 weeks

High fraction 43.7\ 25.0| 12% 9.8 2.9 1.4 4416 790

Central fraction 43.7 248 1211 9. 219 1.4 450 658

Low fraction 43.7| 27.3| 141 10 29 1.4 45]1 880

10 As a comparison, it is seen that the suspensidnasitiition of 1% of saccharose and

0.26% of Tech 646 polymer is no longer homogenatready after 1 week.
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Table 22: Characterization of the fractions of suspnsions collected at different heights

after addition of 1% of saccharose and 0.66% of Téc646 polymer.

Fresh product Laser granulometry Dry | Viscosity
Oioo | dos dos doo dso dos | extract| (mPa.s)
(um) [ (um) [ (um) | (um) | (um) | (um) | (%)
83.9| 28.7| 229 1115 3.3 1% 45.p 95
After 1 week
High fraction 839 304 234 10p 29 14 26|12 20
Central fraction 92.1 341 252 127 34 1|5 53.7 605
Low fraction 921 329 251 1238 3.3 1p 53{3 635
After 3 weeks
High fraction 83.9| 27.9721.24| 10.33| 2.96 | 1.516] 27.57 30
Central fraction 83.9 29.4623.54| 11.48| 3.211| 1.498| 51.89 970
Low fraction 83.9| 33.3224.73| 12.3 | 3.309 1.512| 53.16 1170

Example 10. Influence of the fineness of the susm@on and of the dosage of

5

The tests of Example 2 are reproduced with suspensaccording to the prior art
except for the fact that the throughput of theimglilmachine is adjusted in order to obtain a

dso Of 2.4 or 2.7 pum.

additives on the viscosity and decantation.

The decantation kinetics are measured accordiegample 6.

10
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Table 23: Influence of the grain size on the viscibg of a finely milled lime milk

suspension with 45% of solid material of the priorart

Saccha- Viscosity en mPa.s

Tech | dspin

rose
646 % | um 1 2 3 4
% Fresh
week weeks weeks weeks

1 0.4 2.4 235 800 875 970 935
1 0.4 2.7 145 480 560 590 580

Table 24.: Influence of the content of Chryso Tech46 polymer on the viscosity of a

finely milled lime milk suspension with 45% of solil material of the prior art (dso= 2.9

um)
Saccha-rose Tech | Viscosity en mPa.s
% 646 %

Fresh | 1 week 2 weeks 3 weeks 4 weeks

1 0.4 145 480 560 590 580
1 0.5 40 90 110 130 130
1 0.6 35 98 110 112 112
1 0.7 59 193 200 205 220

With the composition of the prior art, saccharosee¢h 646 polymer, it is seen that a

dso variation from 2.7 to 2.4 um induces a strongatam of viscosity.

Increasing the polymer content from 0.4 to 0.5% alauses a strong variation of

viscosity.
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Table 25.: Influence of the Chryso Tech 646 polymearontent on the decantation of a

finely milled lime milk suspension with 45% of solil material of the prior art (dso= 2.9

Hm)

decantation(% of supernatant liquid at rest)
Saccha-rose | Tech
% 646 %

1ljour | 1week 2 weeks 3 weeks
1 0.4 1.0 2.0 2.0 2.0
1 0.5 8.6 8.6 8.6 8.6
1 0.6 5.6 10.1 10.1 10.1
1 0.7 12.3 14.0 14.0 14.0

The variations of grain size of dosage of the pagnsommonly encountered on an
industrial scale, consequently cause strong petiors on decantation, in the case of a
suspension according to the prior art.

On the contrary, according to the present inventagnificant variations of DTPM
dosage, of the order of three times the recommedded (1%) for obtaining a suspension
with acceptable viscosity, do not cause any subatanodification of viscosity (see Table
26).

Decantations are low and unexpectedly all the lcsice the DTMP dosage is high
(see Table 27).

Accordingly, DTMP gives the possibility of doing twout production variations,

overdosage not causing any increase in decantation.



Table 26.: Influence of the DTMP content on the visosity of a finely milled lime milk

suspension with 45% of solid material according tdhe invention (d50 = 2.4 um)

Active acid in %| Viscosity in mPa.s
of DTPMP

Fresh | 1 week 2 weeks 3 weeks 4 weeks
0.52 1580 | 3600 4400 4400 4400
1.04 710 590 550 530 525
1.56 580 520 480 480 460
3.12 680 560 581 587 590

Table 27.: Influence of the DTMP content on the demtation of a finely milled lime milk

suspension with 45% of solid material according t¢he invention (d50 = 2.4 um)

Active acid in %| decantation (% of supernatant liquid at rest)
of DTPMP
1 day 1 week 2 weeks 3 weeks
0.52 0.5 15 15 15
1.04 0.5 2.5 2.5 3.0
1.56 1.0 2.2 2.5 2.5
3.12 0.0 1.0 1.0 1.0

Example 11. The use of DTMP according to the inveinn in order to obtain a
finished product with a more constant characterisit — Case of an industrially produced

milled milk of lime.
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20 tons of lime milk according to the inventionttw#5% of solid material with 3%

(expressed relatively to the hydrate) of D5012 rei@#t by Zschimmer and Schwartz are

produced following the same preparation princigléneExample 2.

The grain size of the lime milk is adjusted by mhadg the throughput rate (4.6 to 5.2

5 m¥h) in the milling machine, as well as the speedotdtion of the milling machine (450 to
650 rpm).
Table 28.: Influence of grain size on the viscosityf a finely milled lime milk suspension
with 45% of solid material according to the inventon
Active Production| Speed of dso
acd in % rate rotation of the| in | Viscosity in mPa.s
of milling pm
DTPMP machine
m3/h rpm Fresh1 1 2 3 4 12
day |wk |wks |[wks |wks |wks
1.56 5.2 450 (70%) 3.2 350 340 300 290 310 310 350
1.56 5.1 550 (85%) 3.0 430 390 355 340 350 340 415
1.56 4.6 650 (100%) 28 590 490 450 420 430 425 505
10  wk=week

It is seen that a modification of the,drom 2.8 to 3.2 um only modifies the viscosity

after 4 weeks from 425 to 310 mPa.s. Even aftavd@ks, the viscosity is not significantly

higher in the first case than in the second case.
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Decantation, as for it, is low when Table 29 is paned with the results of Table 25.

Moreover, this decantation increases very littleroitme and remains limited, even with

coarser suspensiong{df 3.2 um).

5 Table 29.: Influence of the DTMP content on the demtation of a finely milled lime milk

suspension with 45% of solid material according t¢éhe invention

Active decantation (% of supernatant liquid at rest)
acid in|dsp in
0,
/o of | um 1 day 1 wk 2 wks 3wks | 4 wks 12 wks
DTPMP
1.56 3.2 1.0 55 7.0 7.2 7.2 75
1.56 3.1 1.0 4.0 5.0 5.0 5.0 55
1.56 2.8 1.0 2.0 25 2.8 3.0 3.0

wk = week

It is quite understood that the present inveni®rby no means limited to the
embodiments described above and that modificatizang be made thereto without departing

10 from the scope of the appended claims.
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CLAIMS

1. An aqueous calco-magnesian suspension comprisifig particles
fitting the general formula a Ca(OH) Mg(OH).c MgO in an aqueous phase at a
concentration greater than or equal to 200 g/kgreih a, b and c¢ represent mass fractions,
the sum of which has a value from 90 to 100% anadditive which is simultaneously a
viscosity reducer and a viscosity increase moderat@racterized in that said additive is a
phosphonate or a phosphonic acid, selected froemophnosphonic acids, either containing
nitrogen or not, or salts thereof, more particyléndm the group consisting of aminoalkylene
polyphosphonic acids, wherein the alkylene radiceitains from 1 to 20 carbon atoms, of
hydroxyalkylidene polyphosphonic acids, wherein dfig/lidene radical contains from 2 to
50 carbon atoms, phosphono-alkanepolycarboxylidsaevherein the alkane group contains
from 3 to 12 carbon atoms and wherein the mol& ddtthe alkylphosphonic acid radical to
the carboxylic acid radical is in the range frord fio 1:4, derivatives thereof, such as salts
thereof, and mixtures thereof.

2. The aqueous calco-magnesian suspension accordalgirto 1, wherein
said phosphonate or phosphonic acid comprisegidnfarm, from 2 to 8, preferably from 2
to 6 « phosphonic acid » characteristic groups.

3. The aqueous calco-magnesian suspension accordoigino 1 or claim
2, wherein said phosphonate or phosphonic acielected from the group consisting of
aminotris(methylenephosphonic) acid (ATMP), of Xhoxyethylidene-1,1-diphosphonic
acid (HEDP), of ethylenediamine tetrakis(methyldregphonic) acid (EDTMP), of
hexamethylenediamine tetrakis(methylenephosphaaid) (HDTMP), of diethylenetriamine
pentakis(methylenephosphonic) acid (DTPMP), of y@rbxy)ethylamino-N,N-

bis(methylenephosphonic) acid (HEMPA), of 2-phosuha,2,4-butanetricarboxylic acid
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(PBTC), of 6-amino-1-hydroxyhexylene-N,N-diphospiwoacid (neridronic acid), of N,N’-
bis(3-aminopropyl)ethylenediamine hexakis(methypdmesphonic) acid, of
bis(hexamethylenetriamine) pentakis(methylenephmsigh acid, of
aminotris(methylenephosphonic) acid oxide, demestithereof, such as salts thereof, and
mixtures thereof.

4. The aqueous calco-magnesian suspension accordamy tof claims 1 to
3, wherein said phosphonate or phosphonic acideisept at an active acid content greater
than or equal to 0.05 % by weight, preferably gretitan or equal to 0.1 % by weight, more
preferentially greater than or equal to 0.5 % bygheand in particular greater than or equal
to 0.8 % by weight, based on the total weight af salid particles.

5. The aqueous calco-magnesian suspension accordamy tof claims 1 to
4, wherein said phosphonate or phosphonic acideisept at an active acid content of less
than or equal to 5% by weight, preferably lessntlba equal to 3 % by weight, more
preferentially less than or equal to 2 % by wemind in particular less than or equal to 1.5 %
by weight, based on the total weight of said sptidicles.

6. The aqueous calco-magnesian suspension accordingnytoof the
preceding claims, wherein the concentration of saiel particles in the aqueous phase is
greater than or equal to 300 g/kg and preferabbatgr than or equal to 350 g/kg, more
preferentially greater than or equal to 400 g/kgarticular greater than or equal to 450 g/kg.

7. The aqueous calco-magnesian suspension accordingnytoof the
preceding claims, wherein said solid particlessha&ed lime particles fitting the formula a
Ca(OHY.b Mg(OH).c MgO wherein a is greater than or equal to 90f&fepably, greater

than or equal to 92 %, et more preferentially gnetitan or equal to 94% by weight.
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8. The aqueous calco-magnesian suspension accordingnytoof the
preceding claims, wherein said solid particles havespecific surface area calculated
according to the BET method comprised between £2&nd?/g.

9. The aqueous calco-magnesian suspension accordingnytoof the
preceding claims, wherein said solid particles havé, measured by laser granulometry
comprised between 1 and 20 pum.

10. The aqueous calco-magnesian suspension accordingnyoof the
preceding claims, having a viscosity of less thaegual to 1,500 mPa.s, preferentially less
than or equal to 1,200 mPa.s, more preferentials Ithan or equal to 1,000 mPa.s,
advantageously less than or equal to 800 mPdlsmstie advantageously less than 500
mPa.s, after at least 2 weeks of storage, prefesdigr 1 month or more.

11. A method for making an aqueous calco-magnesian eaggm
comprising formation of the suspension of solidtipks fitting the general formula a
Ca(OHY.b Mg(OH).c MgO wherein a, b and ¢ are mass fractions the duwhich has a
value from 90 to 100% in a first aqueous phasa,caincentration greater than or equal to 200
g/kg of solid particles based on the weight ofghgpension and addition of an additive which
is simultaneously a viscosity reducer and a visgaiscrease moderator, characterized in that
said additive is a phosphonate or phosphonic agect®d from organophosphonic acids,
either containing nitrogen or not, or salts therewdre particularly from the group consisting
of aminoalkylene polyphosphonic acids, whereindhglene radical contains from 1 to 20
carbon atoms, of hydroxyalkylidene polyphosphorids wherein the alkylidene radical
contains from 2 to 50 carbon atoms, phosphono-afk@lgcarboxylic acids, wherein the

alkane group contains from 3 to 12 carbon atoms \@hdrein the molar ratio of the
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alkylphosphonic acid radical to the carboxylic aradical is in the range from 1:2 to 1:4,
derivatives thereof, such as salts thereof, antuneix thereof.

12. The method for making an aqueous calco-magnesiapession
according to claim 11, wherein said step for fognihe suspension of solid particles
comprises a mixture of solid particles fitting theneral formula a Ca(Okp Mg(OH).c
MgO wherein a, b and c are mass fractions, the gfwwvhich has a value from 90 to 100%
with said first aqueous phase.

13. The method for making an aqueous calco-magnesiapession
according to claim 11, wherein said step for fognihe suspension of solid particles
comprises a step for slaking quick lime or dolimighvsaid first aqueous phase with the
obtaining of the aqueous calco-magnesian suspemsigolid particles fitting the general
formula a Ca(OH)b Mg(OH).c MgO wherein a, b and ¢ are mass fractions, tine of
which has a value from 90 to 100%.

14. The method for making an aqueous calco-magnesiapession
according to claim 11, wherein said step for fognihe suspension of solid particles
comprises a step for diluting a concentrated susspenof said solid particles or a
concentrated slurry of said solid particles witid $@st aqueous phase.

15. The making method according to any of claims 114pwherein said
addition of said phosphonate or phosphonic acidirscin said first agueous phase, before,
during or after the formation of said suspensiosatifl particles.

16. The making method according to any of claims 113pwherein said
phosphonate or phosphonic acid is added to quieok ér dolime, to solid particles fitting the

general formula a Ca(OKp Mg(OH).c MgO wherein a, b and ¢ are mass fractions,uhe s
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of which has a value from 90 to 100% or furtherstd concentrated suspension or
concentrated slurry of said solid particles.

17. The method according to any of claims 11 to 16,reinethe pH of the
first aqueous phase is adjusted prior to the asdaf phosphonate or phosphonic acid, so as
to guarantee total solubility of the latter.

18. The making method according to claim 11 to 16, wimersaid
phosphonate or phosphonic acid is added as a@olotisuspension into a second agueous
phase.

19. The making method according to claim 18, wheretnpgH of the second
aqueous phase is adjusted prior to the additigghosphonate or phosphonic acid, so as to
guarantee total solubility of the latter, in pastar by means of a basic additive, notably
NaOH, KOH, NHOH and the like.

20. The method according to any of claims 11 to 17, reihe said
phosphonate is added as a solid, in particuldraridrm of an acid or in the form of a salt.

21. The method according to any of claims 11 to 20, reihe said
phosphonate or phosphonic acid comprises, in the @ an acid, from 2 to 8, preferably
from 2 to 6 « phosphonic acid » characteristic gsou

22. The method according to any of claims 11 to 21, reihe said
phosphonate or phosphonic acid is selected from tireup consisting of
aminotris(methylenephosphonic) acid (ATMP), of Xhwoxyethylidene-1,1-diphosphonic
acid (HEDP), of ethylenediamine tetrakis(methyldregphonic) acid (EDTMP), of
hexamethylenediamine tetrakis(methylenephosphaaid) (HDTMP), of diethylenetriamine
pentakis(methylenephosphonic) acid (DTPMP), of y@rbxy)ethylamino-N,N-

bis(methylenephosphonic) acid (HEMPA), of 2-phospha,2,4-butanetricarboxylic acid
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(PBTC), of 6-amino-1-hydroxyhexylene-N,N-diphospiwoacid (neridronic acid), of N,N’-
bis(3-aminopropyl)ethylenediamine hexakis(methybdmosphonic) acid, of
bis(hexamethylenetriamine) pentakis(methylenephmsigh acid, of
aminotris(methylenephosphonic) acid oxide, demestithereof, such as salts thereof, and
mixtures thereof.

23. The method according to any of claims 11 to 22, reihe said
phosphonate or phosphonic acid is added at aneaatid content greater than or equal to
0.05 % by weight, preferably greater than or eqodd.1 % by weight, more preferentially
greater than or equal to 0.5 % by weight and itiqudar greater than or equal to 0.8 % by
weight, based on the total weight of said solidiglas.

24. The method according to any of claims 11 to 23, reihe said
phosphonate or phosphonic acid is present at areatid content of less than or equal to
5 % by weight, preferably less than or equal to Byaveight, more preferentially less than or
equal to 2 % by weight and in particular less tbaequal to 1.5 % by weight, based on the
total weight of said solid particles.

25. The method according to any of claims 11 to 24, reine the
concentration of the solid particles in the aqugusse is greater than or equal to 300 g/kg
and preferably greater than or equal to 350 g/lagyerpreferentially greater than or equal to
400 g/kg, in particular greater than or equal t0 g&g.

26. The use of a phosphonate or phosphonic acid asgant avhich is
simultaneously a viscosity reducer and a viscastyease moderator of an aqueous calco-
magnesian suspension comprising solid particlésditthe general formula a Ca(Qtb
Mg(OH),.c MgO wherein a, b and ¢ are mass fractions,uhedf which has a value from 90

to 100%, in suspension in an aqueous phase atcarmoation greater than or equal to 200
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g/kg, said phosphonate or phosphonic acid beingctsel from organophosphonic acids,
either containing nitrogen or not, or salts therewdre particularly from the group consisting
of aminoalkylene polyphosphonic acids, whereindhglene radical contains from 1 to 20
carbon atoms, of hydroxyalkylidene polyphosphorg@s wherein the alkylidene radical
contains from 2 to 50 carbon atoms, phosphono-afp@lgcarboxylic acids, wherein the
alkane group contains from 3 to 12 carbon atoms \a@hdrein the molar ratio of the
alkylphosphonic acid radical to the carboxylic aradical is in the range from 1:2 to 1:4,
derivatives thereof, such as salts thereof, anduneis thereof.

27. The use according to claim 26, wherein said phasgteoor phosphonic
acid comprise, in the form of an acid, from 2 t@&ferably from 2 to 6 « phosphonic acid »
characteristic groups.

28. The use according to claim 26 or 27, wherein sddsphonate or
phosphonic acid is selected from the group congistif aminotris(methylenephosphonic)
acid (ATMP), of 1-hydroxyethylidene-1,1-diphosphoracid (HEDP), of ethylenediamine
tetrakis(methylenephosphonic) acid (EDTMP), of megthylenediamine
tetrakis(methylenephosphonic) acid (HDTMP), of loydnetriamine
pentakis(methylenephosphonic) acid (DTPMP), of y@rbxy)ethylamino-N,N-
bis(methylenephosphonic) acid (HEMPA), of 2-phospha,2,4-butanetricarboxylic acid
(PBTC), of 6-amino-1-hydroxyhexylene-N,N-diphospitoacid (neridronic acid), of N,N’-
bis(3-aminopropyl)ethylenediamine hexakis(methydrmsphonic) acid, of
bis(hexamethylenetriamine) pentakis(methylenephasiph acid, of
aminotris(methylenephosphonic) acid oxide, demestithereof, such as salts thereof, and

mixtures thereof.
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29. The use according to any of claims 26 to 28, whesaid phosphonate or
phosphonic acid is present at an active acid cogteater than or equal to 0.05 % by weight,
preferably greater than or equal to 0.1 % by weigidre preferentially greater than or equal
to 0.5 % by weight and in particular greater thaequal to 0.8 % by weight, based on the
total weight of said solid particles.

30. The use according to any of claims 26 to 29, whesaid phosphonate or
phosphonic acid is present at an active acid cowifeless than or equal to 5 % by weight,
preferably less than or equal to 3 % by weight,emeferentially less than or equal to 2 %
by weight and in particular less than or equal.50% by weight, based on the total weight of
said solid particles.

31. The use according to any of claims 26 to 30, whee concentration of
solid particles in the aqueous phase is greaterdhaqual to 300 g/kg and preferably greater
than or equal to 350 g/kg, more preferentially gmethan or equal to 400 g/kg, in particular
greater than or equal to 450 g/kg.

32. The use of a phosphonate or a phosphonic acid aslditive reducing
the decantation capability of an aqueous calco-eggn suspension comprising solid
particles fitting the general formula a Ca(@QH)Mg(OH).c MgO wherein a, b and c are
mass fractions, the sum of which has a value frOnn9100%, in suspension in an agueous

phase at a concentration greater than or equal@/kg.



