SOLI D M NERAL COVPOSI TI ON, METHOD FOR PREPARI NG SAME AND USE THEREOF FOR

REDUCI NG HEAVY NMETALS I N FLUE GAS The present invention
relates to a conposition for reducing heavy netals in flue gases conpri sing
a mneral conpound. Heavy netals, notably mercury, are toxic

conpounds, present in flue gases, notably in the gas state and the em ssion
of which is generally strictly regulated. By the terns of "heavy netal s"
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unanimously recognized. Nevertheless, the use of these carbonaceous compounds in
flue gases has two major drawbacks:
- the increase in the total organic carbon content in the dusts present at
30 the discharge of these flue gases, a carbon content which is strictly regulated;
- the risk of flammability, all the greater since the temperature of the
gases to be purified is high.
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problems of ignition of the carbonaceous compounds was to use them in a mixture
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possible to do without carbon for reducing heavy metals, in particular mercury, by




30 carried out by (exotherm c) adsorption, therefore with an efficiency

whi ch decreases when the tenperature increases. The object of
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of heavy metals by non-functionalized mineral compounds, such as halloysite is

30 carried out by (exothermic) adsorption, therefore with an efficiency which decreases
when the temperature increases.

The object of the invention is to find a remedy to the drawbacks of the

prior art, by providing a composition as mentioned at the beginning, wherein said

mineral compound is doped with a halide salt and is selected in the group consisting
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metals. Moreover, solid mineral materials already having propensity for reducing
heavy metals, in particular mercury such as halloysite may see their reduction
capacity be increased tenfold, several times, after doping with a halide salt according

20  to the invention.

The mineral compound according to the invention therefore comprises a
mineral support, notably without any known capacity for reducing heavy metals,
associated with a halide dopent as a salt.

The mineral compound according to the invention may therefore be

25 slaked lime, dolomite, limestone and/or halloysite, as an example.

By "mineral compound doped with a halide salt" is meant a mineral
compound selected from the group consisting of halloysite, calcium or magnesium
carbonates or hydroxides and sodium carbonates as well as mixtures and derivatives
thereof, for which the surface accessible to flue gases is partly or completely covered

30  with a halide salt.

The surface accessible to the gas not only comprises the external
surface of the constitutive particles of the mineral solid but also a portion or the whole
of the internal surface of these partly porous particles.

In an advantageous embodiment, said halide salt is an inorganic halide
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30 majority acid pollutants in the flue gases conprise hydrochloric,
hydr of | uoric acids, sulfur oxides or fgrther nitrogen oxides, their
contents upon em ssion in flue gases before treatnent are of the order of
several tens to several hundred rrig/ Nrn3. When the use of
the mneral conpound doped according to the inventi on for reduci ng heavy

netals in flue gas i S Integrat. a. | ete, treatnent of flue
gases, basic reage’&‘?‘éan?q%ouégf Egon{éicﬁ%g 89@&%%‘83%?%@ fuLp- conpound
are applied separafhed hré?éreﬁﬁalaerﬁbﬁdlhlfeﬂt of the ﬂnétﬂoﬁradb@&ﬁn@ltd HSinge@in) i n
i nvest nent and space, since consequently two steps may be carried out

si mul tané@'dﬂa}‘dgﬁalti'?n'nt“ﬁé'dsfaﬂ’é’ inGPARIUSAUS BOR$Rr uses according to the

i nvention are nent t

features, details F adé@%t%@’ez&gﬁmﬁﬁg "fth\?dgrﬁﬁc(t)r?ald m'"‘?{é'c‘é?r’g algg{a?g%t from
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nmeans of °A OunCi]rﬂ Pﬂ% yéQ %Preessenceo swnng Exanples 1 to 9 and the
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present bBIuhQr'i"rfbt&lﬂf/ Bhtweznt 1% 2nd@e356% ! |h%ah%@r'bbi(~é§n SR o4 preferably
measured. W't his device, it is possible to evaluate the capacity of

ner ciffy bebmﬁn ‘tﬁ%wda?@/o by aveightabasiedi aythertetapweighit of éaldfsotlﬁ@” Pt a4l ough
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hal | oysite and this conventional |ine, non-doped In the device described

ear| 2@r s diskibudion i ase hpMPgeneRUSHGH/ ROSSIDIR A @ysh@@eaﬁalt o e BEFEFIRE | ne.
Exanpl e I C rf’a!% soaki ng of halloysite
and of Ii é’%errlmz?lk%utt sgslgteéﬁﬁtﬁu (r}r%glﬁ)%tl veblmq e is achieved. This soaki ng
is achi eved by resAMntagHo;asiymTﬁrlalmgtHodl iamgsidireg ated theminventiam &etheous
solution with a KBr cQ nt of 10% i based .on the weight, of the
aqueous §8W'F%§13 ﬁtﬁ% ?rh wglgja@%geﬁg%@%@inpo%tfmngr CRWH%’ 'dﬁ)ﬁegre
dried angileang! pardat esl, ptefdrdbBPetoRFdIRG tzf aﬁeﬁaumg aBordiidhs Sanisserito
attain a residual hum d|ty of less than 50 g The amount of KBr

deposd? t eaeranertangehémewyg. fraeandasush thad the r&op&ﬂt minetal, cagPPYnd (eaEESWRi ght
based on %ﬂ%ﬁxr@%‘oﬁiﬂ)‘rls% 3uRﬁeé?péﬁ'aﬂﬁcé%@@p@%idl&ﬂ%@?ft%@h "% 4y §17eC,

|nvent|on € nerc ction capacity o oysite and of this
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Conpar at FoeaRarsy B Bt 8ot 1 gy g of doped hall oysite and 24 (pg
1-Ag)/ g of doped | AgemensfeRCtdavily préferably, in the method according to the
30 invention, said halide is an alkaline halide, an alkaline-earth halide or the like,
preferably selected from the group consisting of NaCl, NaBr, Nal, KCI, KBr, Kl, CaCl,
CaBry, Calz, MgCly, MgBr,, Mgl,, NH4CI, NH4Br or NH4l or mixtures thereof.
Other embodiments of the method according to the invention are

indicated in the appended claims.



Table 1 - Summary of the |aboratory tests - |inme -xanpl eConparative

Addi tivenoneKBr Initial solutionl0% DO_PI ng net hodSoaking Hum dity after

i mpregnati on50% Dryi ng tenperature75C’ | npregnated additive | evel 10%
Mercury reduction (pg Hgig )24 Exanple 2 Sprayi ng of a
halioysite simlar to the one of the Conparative Exanple is achieved
according to the invention. Spraying is achieved froman aqueous sol ution

with a Ker contentTh@fpréderitiiéntieh Githdpasiatbsan d hse veh gliteral cdligolfiugous
solution. The solution is spr aged on the halloysite with nmechani cal
B9

stirringlesgrbed akoMaiPareduc @w Jesyeane@nly irie; gay siaje dopeartisdla d
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reducing heavy metals therefore comprises putting into contact said doped mineral
15  compounds, preferably in the dry state, carried out at a temperature comprised in the
range from 70 to 350°C, notably between 110 and 300°C and more preferentially
between 120 and 250°C. The possibility of working at temperatures close to or
greater than 200°C, inter alia for the contacting, at a relatively constant temperature to
be maintained all along the method for treating flue gases and the consecutive
20 cooling and heating steps for removing the heavy metals and then that of the
nitrogen-containing compounds by catalysis may be avoided or limited.

Advantageously, the mineral compound according to the invention is
used in powdery form, i.e. the particle size is in majority (more than 90%) smaller than
1mm (dgo smaller than 1mm) and essentially greater than 1 pm. The mineral

25 compound is then injected pneumatically into the gas vein.

The use of the mineral compound doped according to the invention for
reducing heavy metals in flue gases is often to be integrated in a complete treatment
of flue gases. Such a treatment comprises a step for removing the majority acid
pollutants by putting said flue gases into contact with basic reagents. Generally, the

30 majority acid pollutants in the flue gases comprise hydrochloric, hydrofluoric acids,
sulfur oxides or further nitrogen oxides, their contents upon emission in flue gases
before treatment are of the order of several tens to several hundred mg/Nm?,

When the use of the mineral compound doped according to the

invention for reducing heavy metals in flue gases is integrated into a complete



Exanpl e 5 Exanple 2 is reproduced but with a solution with

27% by wei ght of CaC 2, based on the wegight of the aqueous solution. The

solution is sprayed on the halloysite with nechanical stirring, until a

hum dity of 17%is obtained. The anmount of Cal 2 deposited on the

hal | oysite after drying is 6% expressed by weight, based on the weight of

the conposition. The neasured rrercurg i_reducti ?n _caepacit s e (lila|. to, 215
AL e, li pg impgral

(pg Hg) / oMY REd1uga93s55s PRYIC rERGRAIPefop Sxample, ime, and ggid g
repr Oduc?&PEH&nd"‘aFé‘ aBph] YEARAtNY bP ad WaituMe iTHat aftbr A8 dlIdias adgam i he

wei ght o e aqueous solution. "The solution is sprayed on the halloysite
wi th necimaesiomnts@indr ispgee.ursinde congafierntly dwo1stepss rodY abhedarle CAfount

¢ . . ; . %
30 o Cagéﬁﬁtggggﬁﬂt%ga%?rgwtel%{%aﬂﬁlcg%ﬂ_te after drying is 6% expressed by

wei ght b e cornposition. The neasured nercury

redud i on capaci t yOteragealactordiit/td the idgeitpnobredmpetioresl inothsi appendednpl e 7
11 ) Exanple 2 is reproduced but with a solution of 9% by wei ght
of NH4 b§&EES-on the wei ght of the aqueous sol ution. The solution is sprayed

on the halloysite wiidt feBkRE) dhilsShhd rddvantayes | ofathBuimvehtion aill BeG6mMe
obt ai ned. The anopbunt of NI -141 deposited on the hallogysite after drying is

2% expr espeareny fiam gie Haseiption giNen vergatierofint AeneFRIC: MGY. a‘WneW%a_sur ed
Tebi o 3 AR URABRRAY L Tatory teots - halloysite oo o ovSiEe
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sol uti OnIimiting examples.
Examples 1 to 9 and the Comparative Example are laboratory-scale
tests, according to the following experimental procedure. About 100 mg of mineral
compound doped with a halide salt (Examples 1 to 9, according to the invention) or
15  non-doped (Comparative Example) are placed in the centre of a cylindrical reactor
with a length of 110 mm and an inner diameter of 10 mm so as to form a
homogeneous bed on rock wool. A nitrogen stream containing 600 pg/Nm3 of metallic
mercury (HgP), with a total flow rate of 2.8 10° Nm%/s crosses this bed. With a VM-
3000 detector from Mercury Instruments, it is possible to measure the metallic
20 mercury level at the outlet of the reactor. Prior to its arrival at the detector, the gas
crosses a solution of SnCl,, so as to convert into metallic mercury the possible
fraction of mercury present in ionic form. In this way, the totality of the mercury is
measured. With this device, it is possible to evaluate the capacity of mercury
reduction by a solid by applying the principle of the breakthrough curve. The reduction
25  capacity is expressed in (ug Hg)/g of solid. Tables 1 and 2 summarize the preparation
methods and the mercury reduction performances for Examples 1 to 7 and the

Comparative Example.

Comparative Example

30 Commercially available halloysite or lime are placed in the reactor
described above. A breakthrough curve is achieved at a set temperature of 130°C.
The mercury reduction capacity of this conventional halloysite and this conventional
lime, non-doped in the device described earlier is respectively 40 (ug Hg)/g of

halloysite and 1 (ug Hg)/g of lime.



10% 27% 27% 27% 27% 27% 9% Dopi ng net hod Soaki ng Spray. Spray. Spray.
Spray. Spray. Spray. Humdity after i rB)r egnati on

Example 1
According to the invention, soaking of halloysite and of lime like those of

the Comparative Example is achieved. This soaking is achieved by respectively
5 immersing halloysite and lime in an aqueous solution with a KBr content of 10% by
weight, based on the weight of the aqueous solution. The thereby doped humid
halloysite and humid lime are dried and deagglomerated, at a temperature of 75°C in
an oven, so as to attain a residual humidity of less than 50 g/kg. The amount of KBr
deposited on the halloysite and on the lime after drying is 10% by weight based on
10 the weight of the obtained composition according to the invention. The mercury
reduction capacity of this halloysite and of this lime doped with KBr according to the
invention in the device described earlier and operating under the same operating
conditions as in the Comparative Example, is 486 (ug Hg)/g of doped halloysite and

24 (ug Hg)/g of doped lime, respectively.

15
Table 1 - Summary of the laboratory tests - lime
Example Comparative 1
Additive none KBr
Initial solution ) 10%
Doping method ) Soaking
Humidity after impregnation B 50%
Drying temperature ) 75°C
Impregnated additive level 4 10%
. 1 24
Mercury reduction (ug Ha/g )
Example 2
20 Spraying of a halloysite similar to the one of the Comparative

Example is achieved according to the invention. Spraying is achieved from an
aqueous solution with a KBr content of 27 % by weight based on the weight of the
aqueous solution. The solution is sprayed on the halloysite with mechanical stirring,
until a humidity of 20% is obtained. The thereby doped humid halloysite is dried and
25 deagglomerated, at a temperature of 150°C in an oven, so as to attain a residual
humidity of less than 50g/kg. The amount of KBr deposited on the halloysite after
drying is 6% expressed by weight based on the weight of the composition. The

mercury reduction capacity of this KBr-doped halloysite is equal to 198 (ug Hg)/g of



50% 20% 15% 15% 17% O Drying tenperature 75C 150C 150C 150C 150C 150C
150C I npregnated additive |evel 10

doped halloysite.

Example 3
Example 2 is reproduced but with a solution of 27% by weight of

5 MgCl,, based on the weight of the aqueous solution. The solution is sprayed on
halloysite with mechanical stirring, until a humidity of 15 % is obtained. The
amount of MgCl, deposited on the halloysite after drying is 6% expressed by
weight, based on the weight of the composition. The measured mercury reduction
capacity is equal to 326 (ug Hg)/g of doped halloysite.

10
Example 4
Example 2 is reproduced but with a solution of 27% by weight of
MgBrz, based on the weight of the aqueous solution. The solution is sprayed on
the halloysite with mechanical stirring, until a humidity of 15% is obtained. The
15 amount of MgBr: deposited on the halloysite after drying is 6% expressed by
weight, based on the weight of the composition. The measured mercury reduction

capacity is equal to 3140 (ug Hg)/g of doped halloysite.

Example 5
20 Example 2 is reproduced but with a solution with 27% by weight of

CaClz, based on the weight of the aqueous solution. The solution is sprayed on the
halloysite with mechanical stirring, until a humidity of 17% is obtained. The amount
of CaClz deposited on the halloysite after drying is 6% expressed by weight, based
on the weight of the composition. The measured mercury reduction capacity is

25 equal to 215 (ug Hg)/g of doped halloysite.

Example 6
Example 2 is reproduced but with a solution with 27% by weight of

CaBr2 based on the weight of the aqueous solution. The solution is sprayed on the
halloysite with mechanical stirring, until a humidity of 15% is obtained. The amount
30 of CaBr:deposited on the halloysite after drying is 6% expressed by weight based
on the weight of the composition. The measured mercury reduction capacity is

equal to 447 (ug Hg)/g of doped halloysite.
Example 7



10% 6% 6% 6% 6% 6. 5% 2% Mercury reduction (pq Flgyg 40 486 195 326 3140
215 447 1940 10 Exanple 8: Effect of the concentration of the doping

sol ution Exanple 2 is réﬂ)eat ed by inpregnating 4 halloysite
sanples simlar to that of the Conparative Exanple by spraying with MyBr2
solutions with a 15 concentration respectively having the value of 5% 9%
27% 35%in order to obtain a deposited additive content of 1% 2% 6% and

10% respectivel yExdipld DNs eepatieced 8l aitBid eolufiolof @l biynveighteel Net;!
mai ntai ned at a set tenperature of 130C. _The nercury reductjon capacity is
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deposited on the halloysite after drying is 2% expressed by weight based on the
5  weight of the composition. The measured mercury reduction capacity is equal to 1940

(Mg Hg)/g of doped halloysite.

Table 2 — Summary of the laboratory tests — halloysite

Example Comparative 1 2 3 4 5 6 7
Additive None KBr KBr MgCl, | MgBr, | CaCl, | CaBr, NH,l
Initial - 10% 27% 27% 27% 27% 27% 9%
solution

Doping - Soaking | Spray. | Spray. | Spray. | Spray. | Spray. | Spray.
method

Humidity - 50% 20% 15% 15% 17% 15% 16%
after
impregnation

Drying - 75°C 150°C | 150°C | 150°C | 150°C | 150°C | 150°C
temperature
Impregnated - 10% 6% 6% 6% 6% 6.5% 2%
additive level

Mercury 40 486 198 326 3140 215 447 1940
reduction

(ug Ha)g

10

Example 8: Effect of the concentration of the doping solution
Example 2 is repeated by impregnating 4 halloysite samples similar to

that of the Comparative Example by spraying with MgBr, solutions with a
15  concentration respectively having the value of 5%, 9%, 27%, 35% in order to obtain a
deposited additive content of 1%, 2% 6% and 10%, respectively. The impregnated
halloysite is placed in a reactor maintained at a set temperature of 130°C. The
mercury reduction capacity is 509, 905, 3140, 3980 (ug Hg)/g of halloysite under the
test conditions, respectively. A significant increase in the mercury reduction is

20 therefore observed for an increasing halide concentration of the doped halloysite.

Example 9: Influence of the temperature of the reactor

Example 2 is reproduced but with a solution of 27% by weight of CaBr;
based on the weight of the aqueous solution. The amount of CaBr, deposited on the

25 halloysite after drying is 1.2% expressed by weight based on the weight of the



20t heref ore observed for an increasing halide concentration of the doped
hal | oysite. Exanple 9: Influence of thetenperature of the reactor

Exanple 2 is reproduced but with a solution of 27% by wei ght of CaBr2 based
on the wei ght of the aqueous solution. The amount of CaBr2 deposited on the
25hal | oysite after drying is 1.2% expressed by wei ght based on the wei ght
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The thereby doped halloysite is used in a line for treating flue gases
having a flow rate of about 150,000 Nm®/h stemming from the recycling of non-ferrous
metals. The doped halloysite is metered by means of a screw and pneumatically

20 injected into the gas stream at 170°C in an amount of 60 kg/h, and then collected in a
sleeve filter, notably with combustion dusts.

The mercury concentrations were measured upstream from the point of
injection of the doped halloysite and downstream from the sleeve filter by atomic
absorption (MERCEM from Sick-Maihak). The measured concentrations, normalized

25 ondry gases and referred to 20% of oxygen are:
- 87 ug/Nm?® upstream and

- 13 pg/Nm?® downstream. This result shows a mercury reduction rate of 85%.

Example 11 - industrial scale

30 The doped halloysite of Example 11 is used in a line for treating flue
gases having a flow rate of about 20,000 Nm*/h stemming from the recycling of non-
ferrous metals. The doped halloysite is metered by means of a screw and
pneumatically injected into the gas stream at 70°C in an amount of 30 kg/h, and then

collected in a sleeve filter, notably with the combustion dusts.



Exanple 11 - industrial scale 30The doped halloysite of Exanple 11 is used
inaline for treating flue gases havigg a flow rate of about 20,000 NnB/h
stenm ng fromthe recycling of nonf erﬂgus netals. The doped hal loysite is
nmet ered by neans of a screw and pneumatically injected into the gas stream
at 70C in an anount of 30 kg/h, and then collected in a sleeve filter,
notably wth the conbustion dusts. 13 The nercury

concentrati ons wefTaeneasuryecbrnspatratamn weremmehsurpdiupstredmifrnedhé painbbf t he

doped hal j oysite and downstream fr the, sl eeyve filter b tom c .

absor pt i'@ﬁ?t\'(%é’?ﬁ%%&?f’émmf%{% PRt SHS?%%PTeh’eoﬁleﬂY%// g DX rRfoP er red
t0 21% ofhs@HBANTAE Preaxtrll BSHdehfBtistRshdri@ilized@BA dry gas and referred to 21%30

pg/ N8 downstream This result is less than the 50 pg i N n3 of the

regul at iadxygen afefect and shows a nercury reduction rate of 93%

It should be understoo ng. gnvention is by no neans limted
to tEe enbodi nent s desgﬁoggcgmgﬁgj\?g{rg% ’%?\%t many nodi fications may bse
10made thereto w thout 3epgiNmhdownsireanh el s ogmiltas ledsethappbadédiciNmhs. 14
CLAI M5 . ..1. A conposition for reducing heayy netals in flue
gases cdifpr? E?Q?éatﬁ’nﬁi“?l_@ﬁ%‘l’t_a@g%ﬁvﬁcﬁ mﬁF%Feéﬁﬁcgo'ﬁﬁ?Pﬁﬁ)é{ﬁ'onal i zed, doped
with a halide salt sl BB M@EBIstERYNHebgIeRBNS fveati& i§ Yo haegioup
consisting of halloysite, calciumor 5nmagnesi um carbonat es or hydroxi des,

and sodilimtasaihditmembodinerts | degsribad abryeied Ak N PadifigationshBlaydre

2. e [ f] : j ' ' | Lde salt is an

i nojganﬁﬁgﬁ%ﬁ%rgﬁggpf@%gbmnb frof ﬂe@c&pe?ﬁﬁ%ﬁéﬁg@%@g%gh according to
claiml1 or 2, wherein said mneral 10conpound is preferably selected from
the group consisting of halloysite, slaked |ine, dolomte and |inestone as
wel | as m xtures thereof. 4. The conposition according to
any of clains 1 to 3, wherein said halide salt is present in an anount on a
dry basis ranging fromO0.5%to 20% by wei ght, preferably from1%to 15% by
wei ght and in particular from1.5%to 10% by



15wei ght of halide salt on the basis of the weight of the conposition.

5. The conposition according to any of14 he precedi ng clai nms, wherein said
halide salt is an al kaline halide, an al kaline-earth halide or the like,
preferably selected fromthe group consisting of NaCl, NaBr, Nal, KC, KBr,
KI, Cad 2, CaBr2, Cal2, Md 2, MgBr2, Myl12, NHC, NH4Br or NH4I or

m xtures thereof. 206. The conposi tiﬁnS !Eécnor ding to any of the preceding

cl aims, wherein the mneral conpound= powdery form and has a d90 of
less than | nm and 10D Raddnhgasitiin far RRiLEInGl Reas Afet&I0 IPAUS §asdedomssidgan and
1mm . 7. A nethod for preparing a conposition for reducing
heavy ni REReRs compPeHngd grafeabbomenifangipnalizeds tdqped witk udd1alidagsalt, naidr al
COWOUF‘dnﬁﬁérsgé&ﬁ?édrRﬁbéiﬂg d%@f , ﬁBHISf(g%tdrB@p Qf)né?é’twgoé‘fsﬁéllggsifeglcﬁcm%rr
magnesi um car bonat es or roxi des and sodi um carbonates as wel |l as

m xt U esmagdesien earbornates o dydwixjidesuppd podigmacarhdiates galwell amaf mixtures
putting i n@g c\(/)rhtvach saifd m neral conpound and said halide salt with

for mat i oA"SEEFVEVHP fé?rg? "conpound doped with the halide salt.

8. The method accordiTige éempbsiiidn dccomting &b Blawai1d whekdih Bgidi Halide santiiah of
said mneral conmpound and of said halide salt is achieved with stirring.

9. The nBPORANIGRRIERANy to claim 7 or claim 8 wherein said supplied nineral
conpound has a humisdifpe e6MBbAIEEH é@@&»&ﬁf@;t&cﬂauﬁnﬂoi% ViHdrein sid \ambageously
between 2 and 90 g/kg. 10. "The net hod according to any of

cl ai 16 7comp9undmr@?efablaia¢lqﬂtnct fragp thetgsodw neraistingsofdwilpysile, slakeddimepom

t enper at . . / ording to any of clains 7 to 10
wherein gé'?@'ﬁaqqddgn%%??e ?%&{GHEE?H'%%%F%%% n an agqueous phase.

12. The net hod accdt diteg compasitionfacecb@iings to/ ahp of Ljainset ¢o 18, sehateisit &5id f or

putting {nto contact said m neral conpound and said lide salt j rayi ng
b e haidasgatas pressnb it grneral OB GiBuRass ranging om $5%. g ab%rRE"

nmet hod a%@{rﬁ,l BrardrQoigMonP R og tah 5%, By Waight anBeR BhRicERl droRt €594 & avupByt i ng
into contact said m neral conpound and said halide salt is soaking of said

mi net@l  weightahbialide saltian thalbiasis efdhe weighk of thguomnsisiion. 14,
The met hod accordi »g .2l ; Lel I 1 de . in a
| i quid phase is ei '?heﬁ%%%%?%@ﬁcéoéﬂlégﬁé%gweﬁéﬁ B%%\%Pﬂarbgé' af i"@‘%@%l t
cont ent eaidphalisledsditeisvere nlkalheahdlidd)ears alkblirsatarttahalide of thehbkes qiratarairly

tably bet 1% 15 d 35%. f | t % and 27% i.ght
based onSERECAGTAM HEiGntP soasi BNAL et N WCi 5K Kt/ Cal, Easd!
Caly, MgCl,, MgBr,, Mgl>, NH4CI, NH4Br or NH4l or mixtures thereof.

20 6. The composition according to any of the preceding claims, wherein

the mineral compound is in powdery form and has a dgy of less than 1Tmm and in
particular a particle size comprised between 1um and 1mm.

7. A method for preparing a composition for reducing heavy minerals
in flue gases comprising the steps:

25 - supplying a mineral compound selected from the group consisting of halloysite,
calcium or magnesium carbonates or hydroxides and sodium carbonates as
well as mixtures and derivatives thereof,

- supplying a halide salt, and
- putting into contact said mineral compound and said halide salt with formation

30 of a mineral compound doped with the halide salt.

8. The method according to claim 7, wherein said putting into contact
of said mineral compound and of said halide salt is achieved with stirring.
9. The method according to claim 7 or claim 8 wherein said supplied

mineral compound has a humidity comprised between 0.1 and 100 g/kg,



15. The method according to one of clains 7 to 14, further conprising a
step for drying and/ or deaggl onerating_said m neral conpound doped with the
hal i de salt, preferably at a tenper atﬂPe conpri sed between 60 and 200C, in
particul ar between 75 and 170C. 16. The method according to
any of clainms 7 to 15, wherein said halide salt is an al kaline halide, an
al kaline-earth halide or the like, preferably selected fromthe group
consizstia‘aﬂaﬁfagﬁ&@élybﬁa&en:k\lahd9&@/kg.KBr, KI, Cad 2, CaBr2, Cal2, Md 2,
MyBr2, Mgl2, NEW NH4Br or, M di or, m xtures_thereof. 2517. The use.of the
conposi tion accor dpﬁﬁﬁaﬂ%ﬁhgﬂ Geepidingne any gf @aimsof 19 dgnberRn ﬁ@'&v@ﬁm al s,
pref er abhys domtddi®s Eped bat S rob RAJerslar mercury and nost particularly
metallic nercury in flue gases. 18. The use according to

claim 17, with andflhdhesosthad egeeding to any efaaaimeul B 104 wherels said habideasi ¢
agent s%%tﬂ ié‘fh Ilid)di@for%oilngan &Fe&&eprpacs%or ding to claim17 or 18, wherein said
i conpound 1S pu i

doped mmnera Int'o contact wwth the flue gases at a

t enper at ure rangi n@. Themé&hot acdbitg tmaaplof cladheden 11,0wberdi384C sherl

pref er aq‘loypgt%}wgl?netg c%)%toac?ggldzn?iggial compound and said halide salt is spraying of said
halide salt on said mineral compound.

13. The method according to any of claims 7 to 11, wherein said step

10  for putting into contact said mineral compound and said halide salt is soaking of said
mineral compound in said halide salt in a liquid phase.

14. The method according any of claims 11 to 13 wherein said halide
salt in a liquid phase is either an solution aqueous or not, having a halide salt content
comprised between 1% and the salt saturation of the solution, notably between 1%

15 and 35%, preferably between 5% and 27% by weight based on the total weight of
said solution.

15. The method according to one of claims 7 to 14, further comprising a
step for drying and/or deagglomerating said mineral compound doped with the halide
salt, preferably at a temperature comprised between 60 and 200°C, in particular

20 between 75 and 170°C.

16.The method according to any of claims 7 to 15, wherein said halide
salt is an alkaline halide, an alkaline-earth halide or the like, preferably selected from
the group consisting of NaCl, NaBr, Nal, KCI, KBr, Kl, CaCl,, CaBrz, Cal,, MgCl,
MgBr,, Mgl,, NH4Cl, NH4Br or NH4l or mixtures thereof.

25 17. The use of the composition according to any of claims 1 to 6, for
reducing heavy metals, preferably in the gas state, in particular mercury and most
particularly metallic mercury Hg®in flue gases.

18. The use according to claim 17, with another solid material, in
particular a mixture with a basic agent such as lime.

30 19. The use according to claim 17 or 18, wherein said doped mineral
compound is put into contact with the flue gases at a temperature ranging from 70 to
350°C, notably between 110 and 300°C and preferably between 120 and 250°C.



