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1 "POWDERED LIME COMPOSITION METHOD OF PREPARING SAME
AND USE THEREOF" The present invention relates to a powdered
hydrated lime composition, to a method of preparing same and to a use
of the powdered 5 lime composition to reduce the amount of
sulphur-containing and halogen- containing compounds in flue gases.
Powdered hydrated lime, also known as slaked lime, is understood to
mean a set of solid particles consisting mainly of calcium hydroxide
Ca(OH)2. 10 This slaked lime may obvigusly contain impurities, such as
magnesi |de or h droide silica alumina etc., in a guantity of a few
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contact with the gases to be purified. However, the neutralization reaction

between gas and SYIREREAoNEEtesh g targésex&aoysr e chksds lime, is
reagagkrsiboeInadidanthe seaptivontiasidiiads asdiaizehisimiielt calcium

necessary in order to meet increasingly strict emission standards. This
exdRrBKide 5@ ehbaes the problem in particular of additionally 25

10generating by-progiucts akdg it i BRYR I RshitsAtRAAMNBSIealN as

15

20

25

30

To reduce the excess of reagent or absorbent that has to be' used, many

proftRASBRLEY VHdsoRdRYENisRe FilifR ARIBIBRCAtG R pEaMItyaRR fow
to abtaingt kedaicarability fon tqpmning) a¢itb 9paRRI¥SILS "% powdered
method". 30 In particular, it is known to promote the ability of conventional
material is on the whole less than 1 mm and often less than 250 pm.
Slaked lime may contain free water, that is to say water that is not
chemically bound to the compound, in a quantity of up to around 50 g/kg.
Powdered slaked lime is used in many applications, in
particular as -a neutralizing agent for acid compounds (HCI, SO,, HF,
S0;s...) contained in flue gases. In this “dry” method, which is simple and
inexpensive, the powdered lime, which is used as an absorbent, is brought
into direct contact with the gases to be purified. However, the neutralization
reaction between gas and solid is not easy, and a large excess of
calcareous reagent with respect to the quantity of acid to be neutralized is
often necessary in order to meet increasingly strict emission standards.
This excess of reagent poses the problem in particular of additionally
generating by-products or residues which have to be treated downstream.
To reduce the excess of reagent or absorbent that has to be
used, many products based on powdered slaked lime have been
developed in order to obtain a better capability for trapping acid gases
using the “dry method”.
In particular, it is known to promote the ability of conventional
slaked limes to trap gaseous HCI by combining said conventional slaked

limes with an additive, such as alkali metal hydroxides or carbonates or
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slaked limes to trap gaseous HCI by combining said conventional slaked
limes with an additive, such as alkali metal hydroxides or carbonates or 2
alkali metal chlorides [CHEN, D. et coll., International Academic
Publishers, 1999, pp. 337-3421. In said document, the additive in question
is added to the slaking water for the quicklime during the preparation of
the hydrated lime. The authors note an improvement in performance with
5 regard to reducing gaseous HCI for the slaked lime thus obtained,
compared to when the additive is absen:i, at use temperatures above

200C. On the other hand, no effect in terms of reducing SO2 is _
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recomisiiensrthe %@jtiﬁm%%mﬁ%'ﬁd dkiqﬁlm&gtfégmm,q@_fl@mwﬁ in1 Lé/estion
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CacCl2, to the slaking water for the quicklime. The quantities andothe effect
of SR SECROLEN D ABRRERINACIT R E THeist o Skt Hsboltheveiant,

ainuwth obipreasnthhe biariri, obihaiahsANDERt HsHnes seeRAddS $aidium
to h?mqegéhe aim_of retaining the water, as in the case of patent US 4 604

26% ﬁo%ﬁoJ&erﬁlﬁ’lé%‘édm@nﬁ%%aiﬂﬁdp%ﬂmF?@ rischigaoval of

Coelgisieur from flue gases at “low” temperature, that is to say less than
230°C, and preferably less than 175°C. This is because the action of the
additive appears when the use temperature of the absorbent differs from
the dew point by less than 25°C, preferably less than 10°C. Under these
conditions, the additive has the effect of making the absorbent
deliquescent in the present of moisture, which promotes the presence of a
liquid film at the solid/gas interface and improves the trapping of SO,.

The document WO 88/09203 again takes up this concept of
adding an alkali metal compound, such as NaOH or chlorides such as
CaCly, to the slaking water for the quicklime. The quantities and the effect
of these additives are not really discussed. The first is said to have the aim
of increasing the basicity of the absorbent, and the second is said to have
the aim of retaining the water, as in the case of patent US 4 604 269
mentioned above.

The document [Method for producing reactive Coolside
sorbent -Production of reactive sorbent for cool-size process - by hydrating
quicklime with water containing sodium chloride aqueous solution,
Research Disclosure, 1988, 295(898), No. 29564, ISSN: 03744353],

confirms the positive effect on sulphur removal under conditions close to
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sorbent -Production of reactive sorbent for cool-size process - by
hydrating 30 quicklime with water containing sodium chloride aqueous
solution, Research Disclosure, 1988, 295(898), No. 29564, ISSN:
03744353], confirms the positive effect on sulphur removal under
conditions close to 3 saturation (preferably less than 20C above the dew
point) of additives such as Na2CO3, NaOH, CaC12 and especially NaCl,
present in a quantity of more than 5% by weight of the absorbent, by
addition to the slaking water. However, the slaked lime thus modified has
a BET sg%e_cific sur?‘ace 5 area that is less than that of conventional

hydPEEATIAR SBTEIRERPIY (RS 48BNl & ARRGethenderynotts of additives

conglifitna sNeiOh e ICEoM ih @ediivesiIFUh @IS sraRIR ae quantity
sur;%ctants, does not improve the sulphur- removing properties of slaked
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which in respect of tr%ﬁgin%}ggidé;ases has been improved in comparison
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Another class of absorbents based on slaked lime also exists, the abilit
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results from a maodification of the physical properties, in this case the
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absorbents, resulting from a "physical' modification, see [OATES, J.A.H.,
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powdered lime composition comprising calciumhg)/droxide particles
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modification.

Another class of absorbents based on slaked lime also
exists, the ability of which in respect of trapping acid gases is greater
than that of a conventional hydrated lime. The advantage of these
absorbents then results from a modification of the physical properties, in
this case the fexture, namely a greater BET specific surface area and/or
a greater BJH pore volume. These absorbents will be called “second
generation” absorbents, resulting from a “physical’ modification, see
[OATES, J.A.H., Lime and limestone, Weinheim: Wiley-VCH, 1998, 455,
pp.219-221].

There is known, for example from the document
WO097/14650, a powdered lime composition comprising calcium hydroxide
particles having a BET specific surface area that is greater than 25 m2/g
and a BJH total pore volume obtained from nitrogen desorption that is at
least 0.1 cm3/g.

Said document describes in particular a product based on
hydrated lime, the BJH pore volume and the BET specific surface area of
which are markedly more developed than those of a standard calcium

hydroxide. The ability of such a hydrated lime to trap acid gases is much



and a BJH total pore volume obtained from nitrogen desorption that is at
least 0.1 cm3/g. Said document describes in particular a product based on
30 hydrated lime, the BJH pore volume and the BET specific surface area
of which are markedly more developed than those of a standard calcium
hydroxide. The ability of such a hydrated lime to trap acid gases is much 4
improved compared to a conventional hydrated lime but also compared to

a first-generation slaked lime. The second-generation hydrated lime
according to international patent applicétion W097/14650 is at present
considered to be the calcareous reagent with the best performance when
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pore%lcj)flume obtained from nitrogen desorption that is equal to or greater

thdF BUEBR AN AR RIsRIdR USRS £ARPAYAie SrcEias SO is
comienaghgridstenialdorerdang tams Ralasrdpmdne total weight of the

composition. Preferably, a powdered compaosition will be provided which
The object of the invention is to overcome the drawbacks of

the prior art by providing a powdered hydrated lime composition which
has, in addition to excellent HCI-trapping properties, a better ability than
second-generation absorbents to trap sulphur-containing compounds.

In order to solve this problem, the invention provides a
powdered lime composition comprising calcium hydroxide particles
having a BET specific surface area that is equal to or greater than
25 m2/g and a BJH total pore volume obtained from nitrogen desorption
that is equal to or greater than 0.1 cm3/g, this composition furthermore
having an alkali metal content that is equal to or less than 3.5% based on
the total weight of the composition.

Preferably, a powdered composition will be provided which
has an alkali metal content that is equal to or greater than 0.2% based on
the total weight of the composition.

Due to the presence of an alkali metal in the powdered
composition based on slaked lime, said composition exhibits a better
SO,-trapping performance than the known second-generation
absorbents. Furthermore, this powdered composition retains its excellent
properties such as a BET specific surface area and a BJH pore volume

which are both high, in particular both being higher than these same



25 has an alkali metal content that is equal to or greater than 0.2% based
on the total weight of the composition. Due to the presence of an alkali
metal in the powdered composition based on slaked lime, said
composition exhibits a better S02-trapping performance than the known
second-generation 30 absorbents. Furthermore, this powdered
composition retains its excellent properties such as a BET specific
surface area and a BJH pore volume which are both high, in particular
both being higher than these same 5 pﬁ)perties for a conventional

it
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preferably 2.5% and in particular 2%.§zurprisingly, if an alkaline earth
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equadrgpdéiffonno significant advantage is obtained compared to a
second-generation product in terms of the level of SO2 reduction (with
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performance is ng longer greater than 15 that of a second-generation

product. With partidREFRHantage, Mkedna SRt rosiGhiRsead Rt an alkali
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metal content exceeds 3.5%, the performance is no longer greater than
15 that of a second-generation product.

With pariicular advantage, the alkali metal originates from
an alkali metal compound selected from the group consisting of alkali
metal  hydroxides, carbonates, hydrogencarbonates, nitrates,
phosphates, persulphates and monocarboxylates, such as alkali metal

20 acetates or formiates, and mixtures thereof, in particular those of sodium,
potassium and/or lithium,

These alkali metal compounds make it possible to increase
the performance in terms of reducing the amount of sulphur-containing
compounds, while unexpectedly retaining the increase in performance

25 resulting from the physical improvement in the texture of the product
according to the prior art.

Preferably, the composition may have a CO, content that is
equal to or less than 5% by weight, advantageously 3%.

In some embodiments, the calcium hydroxide particles are

30 in the form of a mixture comprising a first fraction of particles having a

particle size of less than 32 ym and a second fraction of particles having



the performance in terms of reducing the amount of sulphur-containing
compounds, while unexpectedly retaining the increase in performance 25
resulting from the physical improvement in the texture of the product
according to the prior art. Preferably, the composition may have a CO2
content that is equal to or less than 5% by weight, advantageously 3%. In
some embodiments, the calcium hydroxide particles are 30 in the form of
a mixture comprising a first fraction of particles having a particle size of
less than 32 pm and a second fraction & particles having 6 a particle size
of greater than 32 pm, the percentage by weight of particles exceeding 32
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tha, glhivaldeshGWSIRe 4 MRIE.Jesexample, values greater than 30
m2/g, than 35 m2/g, even up to 45 or 50 m2/g are values for the BET

specific surface EIANRHRAEIINAETIEIRESRD B AR W aHitRaticles having
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to or greater than 0.1 cm3/g; this means that all values, including 0.1 _
cm3/g, for examPIECQEiRG igréagciniriftionghenBE], sheefts sudamgrea is
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volume obtained from nitrogen desorption which fall within the scope of
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iNvention greindiegieddnJhreersrdsd BB MSpecific surface area which fall

within the scope of the invention.

Similarly, the BJH total pore volume obtained from

desorption is equal to or greater than 0.1 cm?®g; this means that all
values, including 0.1 cm?/g, for example, values greaier than 0.15 cm?/g,
than 0.17 cm®g, 0.19 cm®g and even above 0.20 cm®/g are values for
the BJH total pore volume obtained from nitrogen desorption which fall
within the scope of the invention.

Other embodiments of the composition according to the
invention are indicated in the appended claims.

The powdered composition according to the invention can be
prepared by a method comprising

- slaking CaO particles having a particle size that is equal to
or less than 10 mm by means of a quantity of slaking water that is
sufficient to obtain a calcium hydroxide with a residual moisture of between
15 and 35% by weight, and

- drying said calcium hydroxide to obtain a powdered lime
composition.

This method also comprises, before, during and/or after the
slaking operation, adding a quantity of an alkali metal compound to the

CaO particles, to the slaking water and/or respectively to the calcium



The powdered composition according to the invention can be prepared by
a method comprising - slaking CaO particles having a particle size that is
equal to 25 or less than 10 mm by means of a quantity of slaking water
that is sufficient to obtain a calcium hydroxide with a residual moisture of
between 15 and 35% by weight, and - drying said calcium hydroxide to
obtain a powdered lime composition. 30 This method also comprises,
before, during and/or after the slaking qperation, adding a quantity of an
alkali metal compound to the CaO particles, to the slaking water and/or

tively to th ICi hydroxjde, thi tity being sufficient to, .
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remarkably retaining its performance in respect of acid compounds of the
HCI type. Unexpectedly, it was found that this lime also had a good

15  aptitude for trapping HBr and HF.

Advantageously, the drying takes place using a gas at a
temperature of between 100 and 550°C, with a reduction in the residual
moisture to a value that is equal to or less than 3% by weight.

The alkali metal additive may advantageously be added to

20  the slaking water. This addition to the slaking water may take place prior
to the slaking or simultaneously with the latter.

It is also possible to imagine mixing, in the dry state, the
alkali metal additive with the calcium oxide particles, before slaking. It is
also possible in particular to mix it with the calcium hydroxide obtained

25  after slaking. The additive may also be added at several different times
during the process.

In one advantageous embodiment, the alkali metal is
preferably sodium, potassium and/or lithium.

With particular preference, the alkali metal compound is

30 selected from the group consisting of alkali metal hydroxides, carbonates,

hydrogencarbonates, nitrates, phosphates, persulphates or even
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20 the slaking water. This addition to the slaking water may take place
prior to the slaking or simultaneously with the latter. It is also possible to
imagine mixing, in the dry state, the alkali metal additive with the calcium
oxide particles, before slaking. It is also possible in particular to mix it with
the calcium hydroxide obtained 25 after slaking. The additive may also be
added at several different times during the process. In one advantageous
embodiment, the alkali metal is preferahly sodium, potassium and/or
lithium. With particular preference, the atkali metal compound is 30

selected fro roup,consisting pf alkali hyd xrdes carbonates,
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weight,

- separating water from said milk of lime,

- drying said milk of lime thus separated from water so as to
obtain a powdered lime composition, and

- adding, before, during or after the mixing operation, a
quantity of an alkali metal compound to the CaO and/or Ca(OH),, to the
mixing water and/or respectively to the milk of lime, this quantity being
sufficient to obtain, in said powdered lime composition, an alkali metal
content that is equal to or less than 3.5% by weight based on the total
weight of the composition.

In some embodiments, the method may advantageously
comprise a step of grinding, crushing or deagglomerating the lime-based
composition or mixture. Depending on each individual case, the step of
separating water (dehydration) is carried out in particular by evaporation,
by filtration or by a combination of these two methods.

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

The invention also relates to the use of a powdered lime
composition according to the invention for purifying flue gases, in
particular for reducing the amount of sulphur-containing and halogen-

containing compounds in these flue gases. The sulphur-containing and
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content that is equal to or less than 3.5% by weight based on the total 20

weight of the composition. In some embodiments, the method may

advantageously comprise a step of grinding, crushing or deagglomerating

the lime-based composition or mixture. Depending on each individual

case, the step of separating water (dehydration) is carried out in particular

by evaporation, 25 by filtration or by a combination of these two methods.

Other embodiments of the method accossding to the invention are

indicated in the appended claims. The ifvention also relates to the use of

a ppwdered lime .composition according to the invention for purifying flue
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and starting materials (water and quicklime). This pilot plant for preparing
hygpa?tesé ﬁr%é‘??s,eé‘ﬁ%% "schematically in Figure 1.
In order to make a valid comparison between the

compositions according to the invention and the absorbents of the prior art,
batches of these different absorbents were prepared on the same pilot
plant, using similar operating conditions and starting materials (water and
quicklime). This pilot plant for preparing hydrated lime is shown
schematically in Figure 1.

The device shown in Figure 1 comprises a single-stage
slaking unit, also called a hydrator 1. This single-stage hydrator 1 is fed
with ground quicklime via a feed line 2, at a rate of 100 kg/h, and with
water via a feed line 3. If an additive is used in the preparation of the
absorbent, said additive is fed in via a feed line 4 and it is placed in
solution in a reservoir 5, from which it is pumped by means of a pump 12
and added to the slaking water feed line 3 before entering the hydrator 1.

Alternatively, if necessary, the additive can also be added
directly to the hydrator 1 by means of a feed line 6.

At the outlet of the hydrator, the moisture content (free water)
of the product is continuously measured by an infrared device 7. If this
moisture is greater than 20 g/kg, the product is passed into a grinder/dryer
8 which is supplied with hot air via the feed line 9, which makes it possible

to deagglomerate and dry the product so as to have a residual moisture



The device shown in Figure 1 comprises a single-stage slaking unit, also
called a hydrator 1. This single-stage hydrator 1 is fed 20 with ground
quicklime via a feed line 2, at a rate of 100 kg/h, and with water via a feed
line 3. If an additive is used in the preparation of the absorbent, said
additive is fed in via a feed line 4 and it is placed in solution in a reservoir
5, from which it is pumped by means of a pump 12 and added to the
slaking water feed line 3 before entering éghe hydrator 1. 25 Alternatively, if
necessary, the additive can also be added directly to the hydrator 1 by

means of a feed line 6. At the outlet of the hydratar, the moisture content
(fre%@%aqgsso %XBFoecﬂJéHi]Q/&nt' SE@ R¥89§8Fé%l ’ér?‘?rﬁ’l‘?é?é‘?}jcfé@méhe
7. Ifitvisohabishy eiisiigeebtey fitten 20, Wi dhe gathatisdpgsaerinie gilo 11.
grinder/dryer 30 & which is supplied with hat air via the feed line 9, which

makes it possible Yo GURBgIEmEaEEREHY S8 PIBENANSS & tdhavditierent
reshsinvensturprépatbat doetheotsiseerrAloaky. pis eprRIodUChispeared

h f fl f dryi iri bag filter 10, then_ directed
S T N T et A o S

diffanenhemsﬂrbeegalmf&par&ﬁlmﬁbetﬁéowﬁmmﬁ%feéﬁnﬂ@bﬁéﬁbl,Fbr_this, in a
appeared necessary o develop a means of testing the absorbents in a )

SUItADIS rannar Mfﬁ@ﬂ%ﬁﬁm%&&%%@&aﬁ%ﬁﬂt AR absegpent is
thisnjecedemicenshuventnatigugivanatknpundion riate of pewseresdt synthesis

absorbept IS i{] icte.d in co-current at a given temperature into a stream of
i

syrﬁf’ﬁlg'sié1 g gqmt%ﬁ)@&ﬂs%‘?ﬂp%g RSB YRS AR cenkilled. This
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ible th diti f in industry. It is discriminating in respect
of GACEHARG Fle e BNt/ LS PEIAABGdR AESREh RiarnTYNg the

thediffespectatespbdornance/Awsarbessess Hofrtshedt, theideyiRctive
for tesrpr}ﬂqthe 15 absorbents comprises four gas feed lines 13, 14, 15 and
e flo

16, REHDW

W#P&fes of which are controlled by mass flow regulators 17: the
first line 13 conv@gscan be seen from Figure 2, the device for testing the

absorbents comprises four gas feed lines 13, 14, 15 and 18, the flow rates
of which are controlled by mass flow regulators 17: the first line 13 conveys
a mixture of SO, at 1 mol% in nitrogen, the second line 14 a mixture of HC]
5% in nitrogen, the third line 15 a mixture of CO, at 15% in nitrogen, and
the last line 16 transports nitrogen. A supply of superheated steam 18 also
makes it possible to adjust the moisture of the gas streams. The acid gas
concentrations are fixed on the basis of the respective flow rates of
nitrogen and acid gases. The absorbent is injected at the top of the reactor
by means of a powder meter 19, which is supplied with a fraction of the
nitrogen stream at 24.

The tubular reactor 20, which has an approximate length of
3m and an internal diameter of 4 cm, makes it possible to achieve
gas/solid contact times of around a few seconds. It is surmounted by a coil
21 for heating the gases to the reaction temperature. This temperature is
maintained over the entire length of the reactor by means of heating

resistances controlled by a temperature control system.



a mixture of SO2 at 1 mol% in nitrogen, the second line 14 a mixture of
HCIl 5% in nitrogen, the third line 15 a mixture of CO2 at 15% in nitrogen,
and the last line 16 transports nitrogen. A supply of superheated steam
18 also 20 makes it possible to adjust the moisture of the gas streams.
The acid gas concentrations are fixed on the basis of the respective flow
rates of nitrogen and acid gases. The absorbent is injected at the top of
the reactor by means of a powder meter 19, which is supplied with a
fraction of the nitrogen stream at 24. 25 The tubular reactor 20, which has

an approximate | h of 3 m angd an internal diameter of 4 cm, makes it
possible to achie%ggg‘&s/%ﬁ@tcé)rﬂa%eﬂrﬁ%@%‘?%r Rd"§2EHPRedYRGLCtsisare
surgudieiated by a eféls@ Tilter Reating the B@?S&tbﬁd %B'le)ncer;ltraftions of
temperature, This temperature is maintained aver the entire length of the
o XEr B SEA G A O EL e Bl B F AR
conirol system. 4 fHdhagulst ofd"egaRiRerhelfRALIRR IS AP SO,

collected on a glass filter 22 and the HCI, SO2 and COZ2 concentrations of

S theuy eitte Emagieimingdréy chainobasgdbpralaaarddnasaljier peaayured

the SR BRI RESRNR Ne 30sBEaR BSh8IMP Y21k CoteRb & rbent to be

determined by the infrared analyser. Once this measured concentration is

_stamét&ﬂ 3%iahﬁ@%ém@iﬁhear@@,cmé absorouaNtaTREIekavd f9tmjébtethich
'”t%g}?efﬁﬁﬁ%%%Qimg%%?éftﬂ%%%%éﬁh'%&%{é’éﬁ&ﬁ‘%? UBBent is

zero of the experiment. The injection of absorbent is stopped as soon as
theHORPREr@ENSPAD| 2% ST donosiiieano S eibkOrocancanteting is stable
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The sulphur-removing an oride-removing performance of t
reatjEneXBeHMeMAtrate Q are determined by measuring the final level of

removal in percewi that is ti‘?%% the 15.differencegbetween %e HClor .
S02 concentratioh St time> Y88 S HE MIBerime ALY the ISEIICEgEMOVIng

corperfitiationcat the ¢he tieegefrifse at a flow rate Q are determined by
measuring the final level of removal in percent, that is to say the
difference between the HCI or SO; concentration at time zero of the
experiment and the HCI or SO, concentration at the end time of the
experiment, in relation to the HCI or SO, concentration at time zero of the
experiment. ‘

It has been found that, all other things being equal, the same
flow rate of first-generation absorbeht makes it possible to achieve higher
levels of SO, reduction than a conventional slaked lime. Similarly, the
sulphur-removing performance of the second-generation absorbents is
always higher than that of first-generation hydrated limes. However, the
levels of SO, reduction obtained are sometimes still insufficient to meet the
increasingly strict emission standards, except by using prohibitive
quantities of reagent. This is because the use of any excess of absorbent
is not only expensive per se but poses the problem of subsequent
treatment of high quantities of by-products, after reaction of the absorbent
with the acid gas.

In the compositions according to the invention, the alkali
metal additive is added in proportions such that the content of the alkali

metal which forms the additive is between 2 and 35 g/kg of the final
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experiment, in relation to the HCI or SO2 concentration at time zero of the
experiment. It has been found that, all other things being equal, the same
20 flow rate of first-generation absorbent makes it possible to achieve
higher levels of S02 reduction than a conventional slaked lime. Similarly,
the sulphur-removing performance of the second-generation absorbents

is always higher than that of first-generation hydrated limes. However, the
levels of SO2 reduction obtained are sometimes still insufficient to meet

the 25 increasingly strict emission standérds, except by using prohibitive
quantities of reagent. This is because the use of any excess of absorbent
is nERIRPSEITEnIRREPEING Yiithe B enef prsiRinaled dDBskipgent additive in
treafmestiopf high quantities of by-products, after reaction of the absorbent
with the acid gas. 30 In the compositions according to the invention, the

alkali metal addifiPE38 RRWHSFEArGRIRRSSEiSNs, AssPIARgolRe i fifrveNtion

alkatierarsrd WiikB fopossibR QQ(ﬂéﬁ%iﬁ@%\é’%ﬂ@rﬁ%§5\/ﬂﬂ<ﬂa?BFHq6iBarl.igh
12 composition, depending on the{%ge of metal and the type ot additive

in GlektidReqifiestYstsnae A8 dmpeRiflbiR) a8Rrdin§idh e iHvertenvolume

the(sforesnakeds, PARFD IBLAERIRY S rH 8 AMRSIEAVE SHWEHSPREALE #h terms
high 5 BET specific surface area (> 25 m2/g) and a high BJH pore

vol@heXOn . 1edusting), WiHie BelnsritrrRIFedn Bcrifisscaddsstigivahcaetal
in tegRfpsdne©2 reduction, this being conferred by the added alkali metal
compound. The use of compositions according to the invention in the 10

device of Figure 2Néhot58 tRhCpBRORitiNSiGistrEtinaderdhseifvention in the
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compared to a second-generation slaked lime. The better S02 reduction

perRSHRIMANGE thitboiRgBkhithd Gt E8FHAHOR tRE AXRINIRSh RfIRaSE therein,
possibipipaditen hinbril gdanalieaignked lime.

The better SO, reduction performance of the compositions
according to the invention make it possible to widen the field of application
of the dry method, which is simple and inexpensive, to the purification of
flue gases from plants requiring a level of sulphur removal which was
previously impossible to achieve by such a method.

The invention will nhow be described in greater detail by
means of non-limiting examples.

EXAMPLES

Example 1

An industrially produced slaked lime is selected as the
reference powdered compound (conventional or standard lime). lts BET
specific surface area is 18 m?g and its BJH total pore volume is
0.08 cm?/g.

As in all the cases mentioned in the present document, the
BET specific surface area is determined by nitrogen desorption at 77 K,
using the well-known multipoint BET method, starting with a sample that
has previously been degassed under vacuum using an apparatus of the
Micromeritics ASAP 2010 type. The total pore volume is determined

using the same apparatus, by nitrogen desorption at 77 K, and is



15 of the dry method, which is simple and inexpensive, to the purification
of flue gases from plants requiring a level of sulphur removal which was
previously impossible to achieve by such a method. The invention will now
be described in greater detail by means of non-limiting examples. 20
EXAMPLES Example 1 An industrially produced slaked lime is selected
as the reference powdered compound (conventional or standard lime). Its
BET specific surface area is 18 m2/g ql d its BJH total pore volume is 25
0.08 cma3/g. As in all the cases mentlon d in the present document, the

BET f f dt it ti t77 K,
B s SR R R e

hasppre\gmmnebgen degassed under vacuum usmg an apparatus of the
30 Micromeritlcsz AP 2010t e. The total %réa v%&njm&(lls determlne% q
using the same Eﬂgorﬁy &gﬁ%%%%% N BEFFKIRRG g produce
inténptatepilotapkottan gguith 1hes&}hh@amnda(aﬁﬁumm@ anylngbigalio the
pore eome 3&) Furthermoye %}lrst %?geratlonﬁilaked lim ﬁi?é(ar‘ﬁl q
pro%l edSfifthe Rt Sl Wit 4 gifiCkmEghalfgo A"
to thecaraing ueauéosarmun&athecafcnr@tmﬁrtmwbw‘ﬂten@ﬁ slekeditime The
and ording f{éﬁ 1 in of an additive
e CE & SR R e cth, 1 €36 case
casmd@e:wed i guptittitsgoshtkaat the end mmﬂ@tcoﬁmmrss approximately
imatel 5 g of additi of gent T%h ith added
AR EL SRR PEREO SRk e Ny s
10 porBE/'ﬁIlstm@cﬁfc GO0Fare3gcthetime mtrgaédddaNBZHQ&Qlaﬁaf@Qﬁﬂﬁtﬁe of
surface areg of, 9 m2/ ev e of 0.04 cm3/g. As stated in the
afoYe eﬂ?‘orgec}tbeﬂepb t\ff\ﬂe ﬁréﬁ[? | 03 has a spe %IAC su?face area of
9 m?g and a pore volume of 0.04 cm?/g.
As stated in the aforementioned prior art [Method for
producing (...) ISSN: 03744353], the addition of the additives leads to a
15 reduction in the specific surface area of the first-generation slaked limes
compared to the reference. The present example shows that there is also
a reduction in the pore volume.
The sulphur-removal performance of the three slaked limes
of this example is compared using the device for testing the absorbents
20 which is shown in Figure 2, under the following operating conditions:
composition of the gas to be purified:
SO,: 1500 mg/Nm?
moisture: 10% by vol.
COs: 9% by vol.
25 flow of absorbent: Q
stoichiometric ratio (SR): 6.5
The flow of absorbent Q corresponds to the flow of lime that
is necessary in order to neutralize the flow of SO, if the yield of the
reaction was 100% (stoichiometric balance), multiplied by a
30 ‘“stoichiometric” ratio (SR), taking account of the fact that some of the

injected absorbent does not actually participate in the reaction.



producing (...) ISSN: 03744353], the addition of the additives leads to a

15 reduction in the specific surface area of the first-generation slaked
limes compared to the reference. The present example shows that there is
also a reduction in the pore volume. The sulphur-removal performance of
the three slaked limes of this example is compared using the device for
testing the absorbents 20 which is shown in Figure 2, under the following
operating conditions: composition of the gas to be purified: SO2: mg/Nm3
moisture: 10% by vol. C02: 9% by vol. ™5 flow of absorbent: 0
stoichiometric ratio (SR): 6.5 The flow of absorbent Q corresponds to the

flow of lime that 1&RecdQElR itbrdstts ndGT4FLhe ABIRIBLG0itthe the
yielgfofdherigaediontves EHYS (stoiehiuvietriebrigies)2 mrdtipliethidized in
30 "“stojchjometric" ratio_(SR), taking account of the fact that some of the
injeka& abé@ﬂs&h@osoaémtQ&&é@%&%ﬁ)ﬁ?&qﬁ%ﬁé YagBRtos The
levels of SO2 redugien obtaisepef\@ith, theiatai@mentioned three limes in
the-device-of Figure 2 are summarized.in-Table 1 below, as afunction of
the tgppeatin®f thepeastoncbablg nhbevelahF02 irfietion,co,
Temperature Refergnce Lime + NaOH Lime + Na2CO3 oc 150 29% 31%
33% 200 39% 33% 34% 240 30% 36% 35% 350 42% 49% 54% 5

150 29% 31% 33%
200 29% 33% 34%
240 30% 36% 35%
350 42% 49% 54%

Table 1 shows that the first-generation absorbents have a
better sulphur-removal capacity than the reference lime, in the device of
Figure 2.

Example 2

A second-generation slaked lime is produced in the pilot
plant of Figure 1, according to a method analogous to that described in
the document WQ097/14650, namely slaking of the quicklime in the
presence of a large excess of water (residual moisture before drying of
200 to 300 g/kg), followed by drying of the excess water from the end
product.

Furthermore, five slaked limes according to the invention
are produced in the same plant, starting with a quicklime analogous to
the one used to produce the aforementioned second-generation slaked
lime and according to a similar method, but in the presence of an
additive. The additives are respectively NaOH, Na,COj;, NazPO,,
NaCOOH (sodium formiate) and NaNOj3;, added in a quantity such that
the end product contains approximately 7 g of sodium per kg of

absorbent.



Table 1 shows that the first-generation absorbents have a better
sulphur-removal capacity than the reference lime, in the device of Figure
2. Example 2 10 A second-generation slaked lime is produced in the pilot
plant of Figure 1, according to a method analogous to that described in
the document W097/14650, namely slaking of the quicklime in the
presence of a large excess of water (residual moisture before drying of
200 to 300 g/kg), followed by drying of{%e excess water from the end 15
product. Furthermore, five slaked limes according to the invention are

o used 10 prodi s h AL e e SR She Hle Thhes o

anttseounding inevsinaladniethedsdotanmtag pseisehze mpln Rardiditder the

Th iti ively N 3 f N OH
(oot R AR SR MR sl il 5 and
prdtedcecopeantsrepisrorinaat2R07(y dfisodimparatikg bleialgscrhsitters to be
5 Thgﬁglm%rﬁ{ggya&c?rmmgﬁﬂ e of the six slaked limes of Example 2 is

evaluated in the same way as Im’Example 1 and under the same
operating conditions B¢ egpehiictisarfuiedoeastandaBidhstatsl gade thalumes
te tyre is. set a is temperature being considered tq be, :a
on ol Sl o R B, B R b S P ECE iy o
totd@oreedoictings inf the fideiosedf Eigamepl@ 2 edarelhas sfigiementioned
per in ter f tion in the device of Figure 2 under
theé§@@%ﬁ%t%%egﬁ%gﬁd%%ﬁaﬁg;g:' shown in Table 2. 10 Table 2: BET

10 specific surface hedde BIHBEdrespekifite sunthdeveted SB2Heplucionlume and

Ab%qge&tgg;rrg%%wgnBJH pore Level of SO2

Absorbent BET specific BJH pore Level of SO,
surface area  volume reduction
[m¥g] [em?/g]
2nd-generation lime 40 0.21 20%

according to W0O97/14650

Lime according to the 36 0.21 27%
invention with added NaOH

Lime according to the 38 0.20 29%

invention with added Na,CO3

Lime according to the 29 0.17 25%

invention with added NaszPO,

Lime according to the 29 0.19 26%
invention with added

NaCOOH
Lime according to the 30 0.17 25%

invention with added NaNO;

The results in Table 2 show that the specific surface area

and/or pore volume of the absorbents according to the invention do not in
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surface area volume reduction 1m2/91 Ilcm3/91 ------ ------ 2nd-generation
lime 40 0.21 20'r, according to W097/14650 ............... Lime according to
the 36 0.21 27% invention with added NaOH Lime according to the ;; ?
0.20 29% invention with added Na2CO3 Lime according to the 29 0.17
25% invention with added Na3PO4 Lime according to the 29 0.19 26%
invention with added NaCOOH Lime according to the 30 0.17 25%
invention with added NaNO3 The results in Table 2 show that the specific
surface area and/or pore volume of thd @bsorbents according to the
invention do not in 16 themselves make it possible to predict the

perfoemssien neakes birosgibledadimsliatnisesnsstaancatincdemparab@O2
valhegelidReseRIO iPARABLIRE, HRIRLSORISHSECUNNELIOHIE these two

invention exhibit markedly improved levels of SO2 reduction. Surprisingly,

altiRAIGABIE Sreiher AR EopRiitiGrEcardisimitathantn e phipiic grdhibe markedly
sogiHpteRraBt=Rf thestyereauersgd compositions according to the

invention are comparable (approx. 7 glkg), the specific surface area and
,tﬁghﬁ&\@%é QrPseRsatoR GRVAI e GFeaFigalar

apRERY 1R ParHLRRthd QRESAItEHRARS I MHEFRR PSRRIV B Bositions

volume which are sometimes lower, the absorbents according to the

inv8REeFNgdpsthe invention are comparable (approx. 7 g/kg), the specific
surface area and pore volume values but also the increase in sulphur-
removal performance appear to be different.

Despite a specific surface area and/or pore volume which
are sometimes lower, the absorbents according to the invention always
exhibit a better sulphur-removal capability than the second-generation
lime, in the device of Figure 2. The latter nevertheless already has a
much better sulphur-removal capability than the conventional or first-
generation limes.

| It should be noted that the absorbents of Example 1 only
make it possible to achieve levels of sulphur removal of 6% to 8% under
the operating conditions of Example 2 (220°C - SR=2.5).

Example 3

‘The performance of the six slaked limes of Example 2 in
terms of HCI reduction is evaluated in the test device of Figure 2, under
the operating conditions of Example 2, except that the composition of the
gas to be purified comprises 1200 mg/Nm? of HCI and no SO..

The BET specific surface areas and BJH total pore volumes
of the six limes of Example 2, as well as their performance in terms of
HCI reduction in the device of Figure 2 under the aforementioned

conditions, are shown in Table 3.
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exhibit a better sulphur-removal capability than the second-generation
lime, in the device of Figure 2. The latter nevertheless already has a

much better sulphur-removal capability than the conventional or first- 15
generation limes. It should be noted that the absorbents of Example 1 only
make it possible to achieve levels of sulphur removal of 6% to 8% under
the operating conditions of Example 2 (220C - SR=2.5). Example 3 20
The performance of the six slaked limes_of Example 2 in terms of HCI
reduction is evaluated in the test device bf Figure 2, under the operating
conditions of Ex %%é e t that the composition of the gas to be
purified compriszﬁg né%ﬁpnﬁ%f: EEHAATH 362, PHE mefesyRitme and
surfagelaEAs brst Bdtibtptal pore volumes 25 of the six limes of Example
2, -as-well-as-theiperormance-interms of HCl reduction-in the device of

Figure 2 undentzefergmentioned| congitigns, are ghewpdpeTable;3\E7 of HC!
Table 3. BET specific surface area,| BJH pore volume and level of HCI

reduction Absorbent BET BJH pore| Le%R¢6f1AC! spe@fi¢iBlume reduction
reduction surface jcm3/g] area (m2/g] gn%ggneratiomi,m ccording 40
0.21 90,x, to W097114650 Lime agcording to the 36 0.21 88% invention

with added NaOH Lime according tpd @b 88=1/r, invention with
to WO97/14650
Lime according to the 36 0.21 88%

invention with added NaOH

Lime according to the 38 0.20 88%
invention with added Na,COs

Lime according to the 29 0.17 85%
invention with added NazPO,

Lime according to the 29 0.19 85%
invention with added NaCOOH '

Lime according to the 30 0.17 85%
invention with added NaNO3

The results in Table 3 show that the levels of HCI reduction
are not or are not greatly affected by the treatment according to the
invention, compared to the second-generation product used as
reference.

Example 4

A second-generation powdered composition analogous to
that of Example 2 and a powdered composition according to the invention,
obtained with Na,CO; as additive, according to a mode of preparation

similar to that of Example 2, are used in an industrial plant which emits
SO..



Lime according to the 29 0.19 85 %%% invention with added NaCOOH

Lime according to the 30 0.17 85% invention with added NaNO3 The

results in Table 3 show that the levels of HCI reduction 5 are not or are

not greatly affected by the treatment according to the invention,

compared to the second-generation product used as reference. Example

4 A second-generation powdered composition analogous to 10 that of

Example 2 and a powdered composmo&accordmg to the invention,

obtained with Na2CO3 as additive, accordlng to a mode of preparation

similar to that of Example 2. are us n an industrial p which.
R T R R S v, =

SO2. 18 The main charattSnaliag ort e gas 10
gaéoﬂlow?(at@a&'z G@IDVNrrEﬁél 023, 000i dung'h; 1 59as SORisENe0 mg/bim3 SO,:

%%% (é:mTréeal‘tanl C tration of SO2 to be achieved is
|ch retﬁ)uwes a’level of SO2 reduction of more than

O% The comp'blsﬁlorilaabonbngdnttbbonveoﬂloswkee it pess#uhiteed is

f a 90% reducti rth aforementj d

o U e e o D e o M e
compared to thelttheorapgsitipthacseoding geﬂmraumﬂme nkes it possible

e re th use ofaconve tional rate e in the e dosage
[[%1 %Q?nposﬂ?on agc%rdmg to e mvg@%i n?eéﬁ: ?Sa'l’éve%zzégswﬁe'g the
recafonemnerhmled)@ﬂthmm%mlﬂxeanwe@ﬁbmwdeammmeﬁmnption of

s those produ COI’dI invention, are are
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as the composition according to the invention leads to a level of SO,
reduction of no more than 40%.

Example 5

Powdered compositions analogous to those produced
according to the invention are prepared according to a mode of preparation
similar to that of Example 2 and starting from a similar quicklime, but
obtained with alkaline earth metal additives instead of alkali metal-based
additives, added in a similar quantity (approximately 7 g of alkaline earth
metal per kg of final composition). Three compositions are prepared,
respectively with the alkaline earth metal additives Mg(OH),, MgSQO, and
CaCl,.

The sulphur-removal performance of the three slaked limes
of Example 5 is evaluated in the same way as in Example 2 and is
compared, like in Example 2, with the performance of the second-

“generation lime (according to WO97/14650).

The BET specific surface areas and BJH total pore volumes
of the three limes of Example 5, as well as their performance in terms of
SO, reduction in the device of Figure 2 under the aforementioned
conditions, are shown in Table 4. This table shows, by way of
comparison, the characteristics and performance of the second-

generation lime.
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obtained with alkaline earth metal additives instead of alkali metal-based
additives, added in a similar quantity (approximately 7 g of alkaline earth
metal per kg of final composition). Three compositions are prepared, 20
respectively with the alkaline earth metal additives Mg(OH)2, MgS0O4 and
CaCl12. The sulphur-removal performance of the three slaked limes of
Example 5 is evaluated in the same way as in Example 2 and is

compared, like in Example 2, with the performance of the second- 25
generation lime (according to W0O97/14650). The BET specific surface
areas and BJH tﬁtﬁ.ﬁﬁof es O.?the three limes oétﬁéample 5, as d
well as their perfdfiRANCE i tarmReSH IS SYTaGEABRINGNE EXReBme an
Figleee? oing ey, el aftiemeniimeaditaenitisansikalie st imdtalde 4. This
ta , ison-the-characteristics-and

performance abtagteenond- genela@ETlispeckR TaOW AoRET s6sIfF SO,
surface area, BJH pore volume and level of SO2 reduction of lime with,
added alkaline earth metals AbsorS¥HaSE PG5 cifikBdMSore LEMIGHON

DN [mﬁ@ﬁcm-S/%nﬁ/gj --------------

Laccording to W097/14650 Lime with
added MYIOBHPBBIHRIIBY, Lime with grlded MgS@4 21 0.16 8%gtime
with %@QS%B@Q@W@)@PH $38d he results in Table 4 show that the
specific surfaCe area 5 and/or poie volume of the absorbents do not in
themselves make it possible to predict the performance in terms of SO2

reductiBif ¥R RIGREMBORIh vialues #F these twopB¥ameters bLR%

especially for the pore

Lime with added MgSO, 21 0.16 8%

Lime with added CaCl, 12 0.09 6%

The results in Table 4 show that tHe specific surface area
and/or pore volume of the absorbents do not in themselves make it
possible to predict the performance in terms of SO, reduction. This is
because, with values for these two parameters but especially for the pore
volume which are markedly higher than a conventional lime and close to
those of a second-generation lime (the production method of which is
similar but without the additive), the lime with an alkaline earth metal
additive exhibits a level of SO, reduction which is markedly lower than
that of a second-generation lime and is no better than a first-generation
lime.

Example 5 very clearly indicates that, unlike the addition of
an alkali metal additive according to the invention, the use of a similar
quantity of alkaline earth metal additive does not provide any increase in
performance in terms of SO, reduction compared with a second-
generation lime, or even completely deteriorates the added lime to the
point of exhibiting levels of reduction similar to a first-generation lime or a

conventional lime. The experiment shows that this detrimental effect of



volume which are markedly higher than a conventional lime and close to
those of a second-generation lime (the production method of which is 10
similar but without the additive), the lime with an alkaline earth metal
additive exhibits a level of S02 reduction which is markedly lower than
that of a second-generation lime and is no better than a first-generation
lime. Example 5 very clearly indicates that, unlike the addition of 15 an
alkali metal additive according to the invention, the use of a similar
guantity of alkaline earth metal additive’does not provide any increase in
performance in terms of SO2 reduction compared with a second-
gerafafi ﬁﬂfe,%éﬂ%@hﬁf&%&%&éﬂo%@gwawemﬁﬁ@%etr@f other
poidb s gubibitihe levelsef ceducianAiadaiile a first-generation lime or a
20 conventional lime. The experiment shows that this detrimental effect of
20 the alkaline &EX2MBLEL additive also occurs in the presence of other

dosages of the gHgligerearthcBiaid aastiveaRxRERIR 6 Bowdssed produced

compositjons analogous to those produced 5 according to the invention
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metal additives added in a quantity greater than that recommended in the
invehifinesh il cllianstakindditivesoagdediam Mernibeoreptetitan that

Ccompasiiipandu® FOMROTIVBREHE iAreRRredse QPR N IBOIacof alkali
additives NaOH and Na2CO3. The sulphur-removal performance of the
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10 ExpoaplecBandiis heraparerbdikeoiFspanple,Swith the performance of
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the second- generation lime (according to W097/1'4650%. 15 The BET
specific surface ARSaSARMEIEMRYPH R RIMRREE Gfithadydirmiakes limes

Exampiestngie veelisae ibpipbsifaHmaRCS AMErNg S @2 ESHAHRD 1 et is
device of Figure 2 under the aforementioned
compared, like in Example 2, with the performance of the second-
generation lime (according to W097/14650).

The BET specific surface areas and BJH total pore volumes
of the two limes of Example 6, as well as their performance in terms of
SO, reduction in the device of Figure 2 under the aforementioned
conditions, are shown in Table 5. This table shows, by way of
comparison, the characteristics and performance of the second-

generation lime.
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and level of SO2 reduction of lime with an added excess of additive
Absorbent BET specific BJH pore Level of SO2 surface area volume
reduction hn2/gl [cm3191 2nd generation lime 40 0.21 20% according to
W097/14650 .. Lime with an added ex? s 5 0.03 15% of NaOH (50 g of
Na/kg) Lime with an added excess 1f> 0.12 13% of Na2CO3 (50 g of
Na/kg) The resul Tahl once aga in that the CIfIC 5 surface
area%'a)nd/or poreIIS umaéJo E Vé(o:'rb%r?t% do Ao rl?wa[hemse'?vég i i‘k’@‘ﬁ ad

possisid @(f) §Qﬂremhﬁlpertm‘rhnaawﬂm wmmzeedmmltwus is
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that is markedly lower than that of|the lime with added Na2CO3 10,at 5%
by weight of Na. Furthermore, Talé?%rgf 2 UG8 sKBWE hat théarHE R
an added excess of alkali metal adltlvﬁm%dg]a perfofenaiigp inferior to

mventloﬁr@lﬁ‘?ﬂ)erf@%hwﬂﬁuted tp the embodlmentsoj_gqcrlbed aboyey,

and thatsrainy o edificationgsign be made thereto without departing from
the scope of the appended claimg. For example; it is possible to envisage

i h dered
USIng e R e e ded excess 5 0.03 15%

of NaOH (50 g of Na/kg)

Lime with an added excess 16 012 13%
of Na;CO; (50 g of Na/kg)

The results in Table 5 show once again that the specific
surface area and/or pore volume of the absorbents do not in themselves
make it possible to predict the performance in terms of SO, reduction.
This is because, in view of the values for these two parameters, the lime
with added NéOH at 5% by weight of Na should have a level of SO,
reduction that is markedly lower than that of the lime with added Na,CO;
at 5% by weight of Na.

Furthermore, Table 5 once again shows that the lime with
an added excess of alkali metal additive has a performance inferior to
that of a second-generation lime.

It must be understood that the present invention is in no
way limited to the embodiments described above and that many
modifications can be made thereto without departing from the scope of
the appended claims.

For example, it is possible to envisage using the powdered
lime composition according to the invention for purifying flue gases, after

having shaped it for example by extrusion.
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specific surface area that is equal to or greater than 25 m2/g and a BJH
total pore volume obtained from nitrogen 5 desorption that is equal to or
greater than 0.1 cm3/g, characterized igghat the composition furthermore
has an alkali metal content that is equal to or greater than 0.2% and
equal to or less tha@LAMS based on the total weight of the composition.

2. Composition according to Claim 1, in which the residual 10 moisture
content s equal to br AU 30T, wERTROS b RaRR dbcoARpS

any_owef]gkladopaﬂﬁﬂwélk' Em@mq@,mmffi@:édrf@gé@tr&i@k@iéqaéato or
originates from an alkali metal compound selected from the group .
conai<HIRSY o Sta A EABE Ot BOeeoLI T GRRBRE BBy iagen
nitsateaeadr?mbt}am ésleﬁq@@lrwmfwmd mmonm?kg;@gﬁ@aeﬂz@tj in3that
mixtures thereof. 4. Composition according tg any one o ims, 1to 3,
charadiSiSBm AR HR A AR R28 2 & G TERA SOMIRT BB G6hAh o
5. Metbpdrisitoreimaiioes. ppwdsiesl ionertessnnaiiiarbaasesetnanohengiaf
Claims 1 to 4, comprising:.20 - slaking CaO particles having a particle size
that is WGQ%F fg t%? E@EQ& Aolo mm by means of a quantity of slaking
water that is sufficier@dmpéiaionaaeetsiging ydDmiidel Withvenietsithealesidual

o R BT o GRS AHECo Eor QbR haracterized i that
the method also canpasesodiedareacstirding and/anafterthes sth&ingeceding
O g At o1 AL ST BRIRSS MiC30 e
metal compound selected from the group consisting of alkali metal
hydroxides, carbonates, hydrogencarbonates, nitrates, phosphates,

15 persulphates and monocarboxylates, and mixtures thereof.

4. Composition according to any one of Claims 1 to 3,
characterized in that the alkali metal is sodium, potassium and/or lithium.

5. Method for preparing a powdered lime composition
according to one of Claims 1 to 4, comprising:

20 - slaking CaO patrticles having a particle size that is equal to
or less than 10 mm by means of a quantity of slaking water that is
sufficient to obtain a calcium hydroxide with a residual moisture of between
15 and 35% by weight, and

- drying said calcium hydroxide to obtain a powdered lime

25  composition,

characterized in that the method also comprises, before,
during and/or after the slaking operation, adding a quantity of an alkali
metal compound to the CaO particles, to the slaking water and/or
respectively to the calcium hydroxide, this quantity being sufficient to

30 obtain, in said powdered lime composition, an alkali metal content that is
equal to or greater than 0.2% and equal to or less than 3.5% by weight
based on the total weight of the composition.
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based on the total weight of the composition. 23 6. Method according to
Claim 5, in which the addition to the slaking water of said quantity of alkali
metal compound takes place prior to sggl slaking. 7. Method according to
Claim 5, in which said addition to the 5 slaking water of said quantity of

alkali metal compogniéerses Jeseirg) T taneosisiy wiibrstid stitfiiog.18.the
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hydroxddigssigkiriepnates, hydrogencarbonates, nitrates, phosphates, 10
persulphates and mopopcarhoxylates, and mixtures thereof. 9. Metho
according to any one ?@ﬂ'gr‘ﬂ cgr@pg’tpn m#tﬁéw&#%aat%%ﬁﬂ% the
using algkiagtwatempersdidregobbtivetalkan andalSeoGpavithal atareBIghiace
in the resio\ral moi&tur.?gto a Vﬁ%e that is equal to or less than 3% by

weight‘.c'I 0N Y &%jrc? Ifg'any one of Claims 5 to 9, further
comprising, after trg: Makiod aadgrititing ahpoleast Skines of teaidicalhicinthe

hydroxide..11. Method according t im 10, in which the, grinding ,takes

piace RGP RSHALCRHRREY KU ARG 10 18 AR GANE BrepLAg o

powdehgdrixiesoniaaistiiaresycoydiogetwaereftédaimirats, 4, phosphates,

o D RN IR <10 BONER T B 10 50 by

weight, 25 - separdingetraie asonlisgith raik aidiofc aidry g Riith milictothe

lime th(!ilr&;’/iﬁg%[(%tse%lggén uvg%tgerasgaassé?a temperature of between 100 and
550°C, with a reduction in the residual moisture to a value that is equal to
or less than 3% by weight.

15 10. Method according to any one of Claims 5 to 9, further
comprising, after the slaking, a grinding of at least some of said calcium
hydroxide.

11. Method according to Claim 10, in which the grinding
takes place after drying and/or during drying.

20 12. Method for preparing a powdered lime composition
according to one of Claims 1 to 4, comprising:

- mixing CaO and/or Ca(OH), with a quantity of water that is
sufficient to obtain a milk of lime with a solids content of 10 to 50% by
weight,

25 - separating water from said milk of lime,

- drying said milk of lime thus separated from water so as to
obtain a powdered lime composition, and

and characterized in that the method further comprises the
step of,

30 - adding, before, during or after the mixing operation, a
quantity of an alkali metal compound to the CaO and/or Ca(OH),, to the
mixing water and/or respectively to the milk of lime, this quantity being
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and/or Ca(OH)2, to the mixing water and/or respectively to the milk of
lime, this quantity being 24 sufficient to obtain, in said powdered lime
composition, an alkali metal content thasis equal to or greater than 0.2%
and equal to or less than 3.5% by weight based on the total weight of the

Comp?ﬁilfﬁtﬂeritaouﬂﬁaiﬁ,airp?;d@!e%@%éﬂ@dcw@@%mbﬂmrdm@n(aﬁWet‘él
one of Claims 1 to 4 for purifying flue gases. 14, Use according to Claim

3 for FEBT At PR CSIABRIET LoAtact i FBh e aloles g
compaBIBetsLyraeft iasaitioiiibe gaseaelht bistacemisisigde. either one of

claims 13 and 14, 10 comprisin sréaPigg said powdered lime composition
for said purification fﬁﬁfe%fa@ owdered"lime composition according to any

5 one of Claims 1 to 4 for purifying flue gases.

14. Use according to Claim 13 for reducing the amount of
sulphur-containing and halogen-containing compounds present in said flue
gases.

15. Use according to either one of claims 13 and 14,

10  comprising shaping said powdered lime composition for said purification of
flue gases.



